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Preface

Functional disorders are the most common disorders encountered in clinical prac-
tice. This book is intended to help clinicians who deal with patients with functional 
disorders of the head and neck. Functional illness has been a fascination for me for 
years, but I don’t think anyone truly masters the field. Although the book is focused 
on Otolaryngology, the lessons apply to all clinicians who treat patients with head 
and neck disorders, which includes essentially all clinicians. We have tried to keep 
the writing simple. The book is meant to outline some practical approaches to this 
challenging group of problems.

Approaches vary and this variation is welcome. The information contained is the 
responsibility of the authors of the applicable chapters. Notice that from many dif-
ferent angles there seems to be a convergence for some functional disorders toward 
the use of medications that affect serotoninergic signaling.

I hope you enjoy this book!

Winnipeg, Canada� Brian W. Blakley   
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1Introduction What Is Functional Illness?

Brian W. Blakley

This chapter discusses what functional illness is generally and how it differs from 
other illness. Other chapters discuss specific problems.

Physicians love to think that we are in control, but we are not. Cognitive disso-
nance of the expert arises when the expert expects that they should “know” but find 
that they do not. This book is about coping with things that we do not know enough 
about. Some of us are uncomfortable with ambiguity and deny it. For linear think-
ers, an admission that we “just don’t know” is a failure or a sign of weakness. 
Actually, the opposite is true. Dealing with uncertainty requires strength. No one is 
just one thing though. We are all linear thinkers at times, and we are all non-linear 
thinkers at times. We just need to know when we cross from one to the other because 
each needs a different approach.

In this book, the term “functional illness” refers to symptoms and illness without 
adequate medical explanation after proper evaluation. “Functional illness” does not 
just mean “I don’t know the cause.” There must be an appropriate investigation. The 
word “idiopathic” has a similar meaning but is more often applied as a disease such 
as idiopathic pulmonary fibrosis. Of course, the word “disease” implies a known 
pathological process is ongoing so the term “idiopathic disease” may be an oxymo-
ron. “Medically unexplained symptoms” is another term used. The opposite is often 
called “organic disease” to suggest that some organ function is deranged. “Linear 
medicine” is a similar term, referring to a logical sequence of cause-and-effect 
events that sometimes happens.

In the past, some clinicians used the term “functional illness” as a synonym for 
“psychogenic” or “imaginary,” which is not the meaning herein or that used by 
modern thinkers [1]. The underlying assumption of those meanings is that anything 
that we do not understand must be imaginary but, we do not understand everything. 
This assumption is either cynical or naïve and has obstructed progress for decades. 
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Even if psychological factors underlie some symptoms, the assumption that psycho-
logical treatments are required does not have strong supportive evidence [2]. 
Symptoms can certainly be psychogenic [3] but organic causes must be ruled out. 
The Diagnostic and Statistical Manual of Mental Disorders version 5 (DSM-5) 
defines a more severe somatic symptom disorder as one “characterized by one or 
more somatic symptoms that are accompanied by excessive thoughts, feelings, and/
or behaviors related to the somatic symptoms” [4]. Most functional disorders are 
not associated with particular behaviors or excessive thoughts. Some symptoms that 
are considered psychogenic by the best investigations available today may turn out 
to have some organic basis in the future. The first step is understanding so it would 
seem essential that we recognize what shortcomings we have so that we can then 
work toward their understanding.

There is lots of functional illness. Estimates for the incidence of functional dis-
orders presenting to primary care physicians have been estimated at 15–30% in a 
Canadian study [5] and 33% in a British study [6]. These numbers are greater than 
for any of the single system (neoplastic, circulatory, respiratory, digestive systems) 
reported by the National Ambulatory Medical Care Survey in 2016 [7]. Fink et al. 
[8] report that estimates of patients with medically unexplained symptom from 
seven studies of secondary clinics range from 35% to 53%. The incidence may be 
lower in primary care clinics as Fink indicates that 7–33% of primary care patients 
across six studies had medically unexplained symptoms. Functional disorders are 
common in young people. For example, In the US military which should have a 
preponderance of the young and healthy, Garrett et al. reported that the incidence of 
functional neuropsychiatric disorders only was 37.5 per 100,000 [9].

Of course, we should take advantage of knowledge and evidence as far as it goes, 
but when we reach the end of “the known” we must embrace a different thought 
process. The approach to functional illness should differ from the approach to dis-
orders with evidence base in four main ways.

First, there should be equipoise and individual thinking. Clinicians should 
acknowledge uncertainty to themselves and their patients. If treatments are non-
standard or “off-label,” patients must understand and agree. We should speak in 
terms of probability or “possibly” rather than “best treatment” as much as possible. 
Many treatments for non-functional diseases are only partially successful. Linear 
thinkers may provide a more confident but less honest prognosis that applies to 
groups. Concrete thinkers must learn psychological approaches.

Second, the clinician should pay close attention to treatments that patients think 
will work. While there are some thoughts that we should reject placebos or treat-
ments that we think should not work, functional illness treatment tolerates placebos. 
Patients may even realize that the treatment that makes them feel better is a placebo. 
We should keep an open mind toward possible treatments or things that patients tell 
us but not support risky or expensive options. If a patient has a strong belief that a 
particular treatment will work, it is generally worth a try if it is inexpensive, safe, 
does not preclude other treatments and there is no conflict of interest. On the other 
hand, physicians sometimes see patients with malignancies or other serious disor-
ders who refuse traditional treatment, deferring to “natural” methods. This is their 
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right but should not be supported by ethical physicians. The physician is often 
blamed for a bad outcome so it is important to document patient attitudes and deci-
sions and not support a dangerous course of action that may preclude other treatment.

Third, the functional illness approach is more trial-and-error than the linear med-
icine approach. Somehow this should be communicated when a functional disorder 
is encountered. Many patients will not cooperate with multiple visits particularly if 
their symptoms are mild. Reluctance to continue is acceptable if serious disease has 
been ruled out. Treating functional illness is difficult. The clinician is rarely a hero! 
Many (most?) patients with functional illnesses believe, or at least hope, that they 
have a simple treatable disorder, and are impatient with slow progress. Tinnitus is a 
good example of a disorder which many patients believe should be easily treatable, 
allowing them to be exploited by claims for cure on the Internet and public media.

Fourth, the functional thought process differs from the traditional, linear sequence 
of medical evaluation for organic disorders. Clinicians must not focus only on the 
presenting symptom but include an approach involving consideration of general 
well-being. For example, when prescribing an antidepressant for chronic pain, we 
should also ask how patients feel generally. Are they happier? Less stressed? Coping 
better? Functional illness involves data collected in quantal packages that may seem 
unrelated. Functional illness does not follow a linear pattern as in Fig. 1.1.

How many times have you seen treatment recommendations based on associated 
features? In treating functional illness particularly, we should be cautious about 
treating “correlations,” even if they are strong. For example, does lipstick use cause 
pregnancy? Certainly, there would be a correlation among 1000 randomly selected 
people. Fortunately, we have other information about the cause of pregnancy, but 
causes may not be apparent in other situations. Ageing causes many symptoms, but 
we cannot reverse the aging process. Treating co-existing disorders is often useful 
but in general we want to treat causes not correlations. Correlations are inserted as 
proxies for causes. The point is that we should acknowledge whether we think we 
are treating a cause or an association.

Compliance with therapy is assumed but often absent. Most patients do not take 
medications as prescribed even if they say they do. If you suspect noncompliance 
with taking medications but it is being denied, a simple way of detecting false 
reports is to ask how many times per day they take the drug. If the response is some-
thing like, “Whatever it says on the bottle” you know that they have not taken the 
drug with any regularity.

The interplay between resiliency and burnout is a serious consideration for func-
tional illness. Late signs of burnout include increases in interpersonal problems, 
physical illness, negative feelings, exhaustion, fatigue, and bad habits such as drugs, 
smoking, and anger. We all need to detect burnout early and take corrective action. 
Burnout is best avoided by changing lifestyle when first suspected and not taking on 
too many commitments. Burnout needs to be considered in functional illness. 
Burnout affects everyone and is increasing at a rapid rate in modern times. Remember 
the promises that we would have more leisure time with computers and technology? 
Somehow the high-tech world we live in has just created more pressure.

1  Introduction What Is Functional Illness?
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Fig. 1.1  Thought process for Linear versus functional illness contrasted

Reliable outcome percentages are rarely available for functional illness. 
Functional symptoms are difficult to standardize so there are few valid, randomized, 
controlled trials for functional illness. The evidence that does exist is fraught with 
opinion and uncertainty. There are opinions about evidence and evidence about 
opinions. We know that. Clinical judgement about each individual situation is 
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required. There are no “cook-book” approaches to functional symptoms, but 
patience and persistence often pay off.

At this point, some rigid enthusiasts of systematic reviews and evidence-based 
medicine (EBM) will feel their upper lip rising into a sneer, asking, “How can we 
consider treatment without ‘solid’ evidence?” The answer is that we must because 
very few clinical decisions are backed by sufficient, objective, consistent evidence. 
Clinicians must use judgement, training, and experience. They need not apologize 
if evidence is lacking.

Evidence is important when available and is not just for bad clinicians anymore. 
The pinnacle of medical evidence is currently the Cochrane Review project, which 
is a great achievement. Cochrane methods demand rigor and standards, but most 
reviews do not reach a conclusion. Systematic reviews are good when the topic is 
discrete and objective but not for functional problems. We need evidence, but we 
should recognize that formal EBM and systematic reviews have serious shortcom-
ings. They:

	1.	 Are not original work, and have not, and cannot generate original discoveries.
	2.	 Assume a linear, deterministic world in which the same outcomes follow the 

same interventions usually under a “normal” or other parametric distribution, 
but real life is highly non-linear. Big data findings apply to aggregate popula-
tions. Individuals have “contingencies” or circumstances that may become more 
important in decision making than small differences in mean values. Statistical 
methods that “control” for contingencies removes them even though they often 
carry more influence than the entity under study.

	3.	 Equate size with quality. The opposite is often correct. Large size is good for 
aggregate statistics but problematic for individual cases. Large studies of symp-
toms or specific diseases cannot contain verifiable, quality, individual, clinical 
evaluations. Some studies involve billing data or other indirect proxies for indi-
vidualized, quality clinical assessments by experts. Although it is commonly 
assumed that large sample sizes reduce error rates this is not true for type 1 errors 
(false positive conclusion) according to Sedgwick, who pointed out that the 
maximum probability of a type 1 error is always the alpha level involved [10].

	4.	 May not add up. Have you ever wondered how an author found a thousand 
patients with a disorder to study that you, as a specialist in that area, see only 
four or five per year? In the United States, the Rare Diseases Act of 2002 [11] 
defines a rare disease as one that affects fewer than 200,000 people in the United 
States or a prevalence of about 1 in 1500 people. This definition implies that in 
order to study 1000 subjects, an author would have to personally see all cases of 
that disorder in a population of 1,500,000.

	5.	 Raise suspicion of a finding that requires a thousand subjects to detect a small 
difference between two treatment means. If a meta-analysis is “needed,” the 
effect is likely small. We should not be ashamed of small, quality studies.

	6.	 Select out clinically significant differences that become evident to competent cli-
nicians in small studies. Selecting out smaller, carefully done studies from the 
literature, favoring fewer, large “n” studies introduces bias. Most clinical 
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research questions cannot be standardized in homogeneous groups as required 
for large sample sizes. “One-time-only,” “big money” projects may not be repro-
ducible and often come to different conclusions if repeated. Even in areas that 
we might consider thoroughly researched and “well founded,” recommendations 
may not be as objective as some might think. A review of the levels of evidence 
for the guidelines of the American College of Cardiology found that only 8.9% 
had level A evidence, 46.7% were of level B evidence, 44.5% were of level C 
evidence with large variability on the same topics [12]. Modern administrative 
roadblocks make it exceedingly difficult to conduct research without a large bud-
get, staff and a pre-formed conclusion based on “pilot data.” Small, well-done 
studies often have more than adequate power to show clinically significant dif-
ferences. Small differences require large numbers to show statistical significance 
may not be clinically significant.

	7.	 Require that all topics of interest have adequate, comparable randomized trials. 
Of course, investigators would not embark on a randomized trial of either a well-
accepted treatment or highly disregarded treatment, so this assumption is com-
monly violated. The scope of clinical questions that can be answered with 
available EBM is limited. Ethical problems arise when randomizing patients to 
surgical treatments or to those that are known to work or not work.

	8.	 Suggest that the mean of large numbers, usually with p-values, is the important 
parameter, whereas when treating an individual patient, the variability of out-
comes is often more important. There is growing appreciation of this concept as 
evidenced by the increasing requirement for inclusion of effect size in many 
journals. Clinicians should consider effect size with clinical knowledge of the 
topic as well as the control group in a study. For example, if we know from clini-
cal experience that half of the patients with a disorder improve spontaneously, 
we should be suspicious of a study reporting that 60% of the treatment group 
improves but only 10% of controls. The “number needed to treat” (NNT) can be 
a useful statistic. A useful exercise might be to add up all the incidences of all the 
disorders that you read about in a year then ask yourself how it is possible that 
there are any healthy people alive. Remember that 80% of statistics are made 
up [13].

We should pay attention to evidence when it makes sense, but how do we deal 
with functional problems when reliable evidence is not available? How do we pro-
ceed when we do not know what is best? For functional illness, we need to be 
empiric, not theoretical. We should simply do what works. There may be theories 
and basic science to support them, but these often change with time. Outcomes, 
regardless of pathophysiology do not change though. Empiricism is king in func-
tional illness. Establishing and updating consensus about treatment outcomes across 
many centers should be the priority of guideline committees.

Down-sides to treatment options such as safety and cost must be considered. We 
should have more confidence in treatments for functional illnesses for which more 
unbiased consensus is evident. Understanding treatments and their limitations is the 
basis for medical training. Functional treatments come to be accepted by consensus 
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established by formal communications such as meetings, books and published 
papers. The nature of functional illnesses dictates that some of the methods in such 
papers will be considered “flawed” and will require clinical knowledge and experi-
ence for interpretation, rather than blind reliance on statistics. Things can change 
though. As with evidence-based medicine, consensus should be under constant 
review and discussion, most of which will not be found in research papers—yet. 
There are degrees of consensus and uncertainty to weigh when considering a 
therapy.

Treatments for functional disorders should involve patient understanding, and be 
of low cost, low risk, and not preclude other proven treatments. Finally, the provider 
should not be in a conflict-of-interest situation. We propose consideration of the 
guidelines presented in Table  1.1 when recommending treatments for functional 
illness.

What is a cause anyway? We prefer to see an orderly linear progression of cir-
cumstances that follow one another and lead to some result as in Fig. 1.1. We assign 
the term “cause” to that progression, but It must be acknowledged that there are 
different levels of causation and they do not always follow a linear sequence. Alwyn 
Scott discusses these issues very well in his book The Nonlinear Universe: Chaos, 
Emergence Life [14]. Scott examines the thoughts of Aristotle who identified four 
levels of cause. The first is a “Material Cause” which refers to some physical sub-
stance that is necessary for an outcome. Obesity is caused by food, for example. The 
second level of cause is the “Formal cause” which refers to the need for certain 
materials to be present in a particular form. Food should be available after certain 
preparations have been made. The Material and Formal causes have been lumped 
together as distal causes according to Scott. The third level of cause is “Efficient 
Cause” which refers to the need for a particular agent that starts the process on its 
way. Someone must eat food for obesity to occur. The “efficient cause” is what sci-
ence might think of as a stimulus-response relationship. For the mathematically 
inclined, Scott cites the use of a differential equation with a forcing term as an 
example of the Efficient cause of the dependent variable. Scott indicates that the 
Efficient cause can be thought of as the proximate cause which is used in the legal 
world to mean the act or action that caused a person’s injury. Proximate cause is 
usually what we commonly think of as “the cause.” The fourth level of cause is the 
“Final cause” which refers to the events that come about by the desire of an 

Table 1.1  Guidelines for treatment of functional illness

Item Discussion
Patient understands that treatment 
may not be “standard”

Some patients do not understand the subtleties of the 
issues involved

Low cost to the patient Willingness to absorb costs varies across patients
Low risk to the patient Risks vary across patients
Does not preclude other treatment Time constraints or interactions may not allow or 

complicate some forms of treatment
No conflict of interest of the provider Some providers have difficulty separating their 

interests from patient’s interests

1  Introduction What Is Functional Illness?
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organism. Food digestion and metabolism must occur for obesity. The final cause is 
often thought to be teleological and disregarded, which is unfortunate. For func-
tional illness we want to mitigate any cause that we can with a realistic intervention.

Even if there is a linear series of events leading to an outcome, there are always 
levels of understanding. For example, bacterial infection would seem to have a 
known cause and yet there are many aspects of infections that we do not understand. 
For example, why did this peritonsillar abscess happen now to this person and why 
in this location? It seems clear that better treatment results happen in disorders that 
we understand and that functional disorders have lower “cure” rates in general 
[15–17].

How do we cope when we do not understand something that we care about? 
First, we try to understand it. We think about it. We might read about it. We ask oth-
ers about it. We develop theories and perform thought experiments to test the con-
clusions. Sometimes this works but often not. What do we do if we still cannot 
understand? At this point, actions vary, and these variations are important to recog-
nize in ourselves, but more importantly in others. Some of us just adopt the best 
theory available as the truth. Some give up. Others just make up a new belief system 
and insist it is correct. Many of the key questions in life and death do not have prov-
able answers yet many people have unshakeable beliefs about these issues. The 
noble action is to acknowledge ignorance and deliberately try to create knowledge. 
First, we must recognize the extent of our knowledge.

Medical specialty committees are fond of creating and revising guidelines and 
diagnostic criteria for functional disorders. Usually, these are sincere attempts to 
improve the lives of sufferers, but some are just guesswork. Some committees will 
conclude that different presentations and different constellations of symptoms are 
different diseases, but are they? If the treatment, prognosis and outcomes are similar 
perhaps they are the same thing with different presentations. How many times have 
the criteria for Meniere’s disease changed without any new treatments or knowledge 
about the pathophysiology? Headache classifications identify different outcomes 
among different entities, but there is a lot of commonality too. Placing a name on 
something often makes us feel like we understand it and are in control, but we need 
to realize when this fallacy of control creates a false sense of security.

Committees are fond of “feel-good” recommendations such as a “multidisci-
plinary approach” but members rarely follow this advice themselves. True multidis-
ciplinary clinics for functional illnesses are rare. Actual evidence that a committee 
effort is better than a coherent plan by an enlightened clinician is generally absent. 
“Multidisciplinary” often means “refer to many other specialists” but this may be 
just shifting responsibility and leaves the patient or even their primary care physi-
cian with nothing but a list of contradictory suggestions. Referral is certainly indi-
cated if there is a valid indication but should not create a therapeutic merry-go-round 
that leads nowhere. Another “feel-good” suggestion that we should question is the 
implication that functional illness is always treatable if the patient just follows all 
the advice. In fact, we do not have all the answers and blaming the patient for fail-
ures is inappropriate.

B. W. Blakley
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Clinicians must also be aware that uncertainty opens the door to scams. Any 
medically bothersome disorder without a simple cure is an opportunity for scam-
mers. Greater uncertainty begats more scams. The Internet is the largest source of 
misinformation on the planet and is hyped by the media, and conspiracy theorists 
creating doubt and a lack of trust for professionals. Arthritis, tinnitus, and mental 
health disorders are examples but there are many others. While we need to be open-
minded about novel treatments, ethical clinicians have a duty to speak up when 
fraud arises.

Functional disorders frequently have certain characteristics. They are often 
vague, and their description varies if the patient is asked to describe the symptoms 
again. Functional symptoms may be present in patients who present with many 
unrelated symptoms [6]. Functional symptoms often have an identifiable trigger or 
inciting event [18] such as minor trauma, infection or stress. Viral illness is a com-
mon trigger. Interestingly, the trauma or viral illness that triggers is typically not 
severe itself.

Organic disorders are typically recognized with a single symptom or pattern of 
symptoms, but functional disorders tend to occur with multiple, variable symptoms. 
Escobar et al. defined somatization as four or more unexplained physical symptoms 
in men and six or more unexplained physical symptoms in women. Escobar et al. 
reported that the lifetime prevalence of somatization in was 4.4% [19]. Another 
study did not find that female gender was associated with functional disorders [20].

There is hope though. More clinicians are trying to cope with functional illness, 
trying treatments such as medications, psychological therapy, discussing personal 
issues (counselling) or sometimes just explanation. Attitudes are changing and there 
is more empathy for functional illness sufferers. The specifics are discussed in other 
chapters in this book, but as you look at the various chapters in this book, note for 
example, how many symptoms are now starting to be treated with antidepressants 
such as tricyclics, selective serotonin reuptake inhibitors (SSRIs), selective sero-
tonin norepinephrine reuptake inhibitors (SNRIs). Up to 75% of patients with 
chronic dizziness improved with an SSRI [21].
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2Some Basic Science and Functional 
Illness

Brian W. Blakley and Cory Bosecke

Psychological factors are critical in functional illness. Some basic science of anxi-
ety is discussed in this chapter, and depression is considered in other chapters.

�The Immune System and Inflammation

The immune system and the inflammatory response are not what they used to be, 
and it is not clear what they are anymore. The classic description of inflammation 
was proposed in the first century by Aulus Cornelius Celsus (in Latin) as redness 
(rubor), warmth (calor), swelling (tumor), and pain (dolor). In the nineteenth cen-
tury, Virchow added loss of function to the list. He did not include leukocytosis, 
another classic feature. These classic concepts have served clinical practice well. 
Over time, though they have been abrogated by collections of cytokines and bio-
markers, even in the absence of “classic signs” of inflammation as in Table 2.1.

Confusion about the nature of inflammation fosters promises that a product will 
“boost your immune system.” These claims abound even though many functional 
disorders have hyperactive or autoimmune aspects. The logic of “boosting” a sys-
tem that is already pathologically overactive seems perverse. Anti-inflammatory 
drugs often do not treat “inflammatory” disorders. Many “inflammatory” disorders 
have none of the classic signs of inflammation.

Part of the confusion results from the complexity of the immune system. The 
“immune system” is actually many systems and sub-systems. Even if one part is 
enhanced, others may not be. Medications may affect one part but not others. 
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Table 2.1  Classic features 
of inflammation

Localized Systemic
Local wound redness Fever
Local edema Organ edema
Pain/tenderness Generalized pain
Muscle, joint dysfunction Organ failure
Histologic: Leukocyte response Elevated WBC

Readers interested in more detail may consult a standard book in the field, such as 
the one by Roitt [1]. Briefly, there are two main immune systems to review and 
consider in patients with functional illness—the innate immune system and the 
adaptive immune system.

The innate immune system is present at birth and is inherited genetically. It has 
been thought to be minimally modifiable, but modern medicine has shown that parts 
of it can be “trained.” The innate immune system is responsible for the “classic 
signs” of inflammation. It includes cellular barrier functions, the microbiome (pop-
ulation of bacteria in the GI tract principally), the inflammasome (which is a central 
immune regulator), pattern recognition receptors (PRRs) that are sensors of foreign 
peptides present on cell surfaces, pattern-associated molecular patterns (PAMPS), 
which are present on microbial cell surfaces, various intracellular enzymes, antimi-
crobial peptides, such as defensins and cathelicidins, cell sensors for bacteria, such 
as toll-like receptors (TLRs), cytokines, chemokines, and a variety of leucocytes 
and other cells. The innate system recognizes PRRs that are specific to microorgan-
isms but not the host, such as lipopolysaccharide, a prototypical PAMP, which is 
common to a wide range of pathogens [2]. Vitamin D is important in innate immu-
nity (see Chaps. 18 and 19).

Although often ignored, the innate immune system is critical for survival as a 
defense against microorganisms. The innate system is the first-line, rapid responder 
defense against microbes. Remember that it takes days or weeks to develop antibod-
ies and mount defenses from the adaptive immune system, whereas bacterial counts 
can double in 30 min in the right environment if unchecked.

The other major immune system is the adaptive or acquired immune system. The 
major cellular components of the adaptive immune system are the B and T cells. B 
cells respond to antigens by producing antibodies which circulate in the blood and 
bind to specific antigens. If microorganisms enter the cell, T cells become critical. 
The T cells of most importance are helper T cells (TH cells or CD-4+ T cells) and 
cytotoxic T cells (CD8+ T cells). The two most important types of helper T cells 
(TH cells) are TH-1 and TH-2 cells. TH-1 cells produce interferon-gamma, interleu-
kin (IL)-2, and tumor necrosis factor-beta(TNFβ)-, and are triggered by intracellular 
bacterial infections. TH-1 cells are thought to arise from the influence of microbio-
tia. TH-1 cells are associated with autoimmune disease of specific organs and skin 
disorders, among others. TH-1 inflammation is associated with IL-2, IL-12, inter-
feron gamma (INF-γ), tumor necrosis factor alpha (TNF-α), and may be a consider-
ation in treating functional illness. TH-2 cells produce IL-4, IL-5, IL-10, and IL-13 
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and are related to allergy and helminth infections [3]. Imbalance of TH-1 and TH-2 
systems seems to contribute to recurrent infections and autoimmune disorder such 
as lupus.

Immune physiology is highly relevant when treating various functional disorders 
that may be inflammatory or allergic. NSAIDs inhibit cyclooxygenase enzymes 
(COX-1 and COX-2) that produce prostaglandins and prostacyclins, which are com-
monly used to treat some inflammatory conditions. See Fig. 2.1. On the other hand, 
many disorders caused by “inflammation” do not respond to NSAIDs, suggesting 
that the term “inflammation” may not apply there. Do biomarkers and cytokines 
trump classic signs and now define “inflammation”? There are clinical differences 
between presentations with classic inflammation and modern or “cytokine” inflam-
mation. The disorders that respond best to NSAIDs are those with classic signs of 
inflammation, but the distinction is incomplete. Functional disorders without classic 
signs are less likely to find relief with NSAIDs or glucocorticoids.

“Neuroinflammation” has been implicated in many functional disorders, but 
what is it? Some authors paradoxically equate chronic pain without classic signs of 
inflammation as neuroinflammation. A recent review of neuroinflammation [4] dis-
cussed the cytokines involved in neuroinflammation, but classic signs of inflamma-
tion are notably absent. “Neuromodulation” refers to compounds that affect nerve 
function by modulating neurotransmitters and might be a more accurate term for 
some disorders caused by neuroinflammation.

Cell Membrane:
Chemical or

physical stimulus

Phospholipase A (PLA)

Arachidonic Acid (AA)

Prostaglandins
Prosatacyclins
Gastric protection
Platelet function

vasodilation

COX-1

Prostanoids
Inflammation
Cancer

COX-2

Leukotrienes
vasoconstriction

Lipoxygenase (LOX)

Fig. 2.1  Arachidonic acid (AA) and cyclooxygenase (COX) summary. Chemical or physical 
stimuli phospholipase A generates AA from cell membranes. Two of the metabolic pathways of 
AA metabolism are via COX and LOX. NSAIDS that are “specific” for COX-2 (celecoxib, rofe-
coxib and to a lesser extent, meloxicam and etodolac) should inhibit mediators of inflammation but 
tend to leave gastric protection and platelet function intact. LOX is not affected by 
COX-inhibitors
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The question of autoimmunity arises frequently in functional illness. There are 
currently over 90 forms of autoimmunity, so the field is complex with a wide variety 
of mechanisms and levels of understanding. NSAIDs and glucocorticoids are appro-
priate for some disorders but not others, suggesting that the general implication of 
the immune system is open to question or at least re-definition. Obesity and diabetes 
mellitus are two common examples of “autoimmune” disorders without pain, fever, 
or leukocytosis, although loss of function is present. Additionally, simply finding an 
immune response in a disease state is not adequate to assume that autoimmune dis-
ease is present. Direct evidence of autoimmunity may involve the observation that 
transferring the antibody from diseased to healthy subjects induces the disease in 
question. There is no universal mechanism for autoimmunity.

�Antioxidants

How often do you hear of someone advocating antioxidants? Daily someone insists 
that we should consume more antioxidants in our food, vitamins, supplements, or 
drugs. Are antioxidants even relevant? Actually, they are. Antioxidants relate to oxi-
dation–reduction (REDOX) reactions. REDOX reactions involve loss or gain of 
electrons, which is a central consideration for biochemical antioxidant activity. 
REDOX considerations determine which chemical reactions will occur. Oxygen-
free radicals are highly reactive REDOX chemical species with an unpaired electron 
in their outer shell, so they have the potential to cause great damage even though 
they typically last only a few milliseconds. Free radicals and REDOX consider-
ations are known to be important in a wide range of diseases. These facts make 
antioxidant and REDOX considerations extremely important in physiology.

Simple REDOX reactions involve two chemical species—one loses electron(s) 
and is oxidized while another gains the electron(s) and is reduced. The species that 
is oxidized has reduced the other, so it can be called the reductant. Similarly, the 
other species is an oxidant. If you peruse topics at your local bookstore, you will 
come across a wide range of books that purport antioxidants for treatment of all 
sorts of medical problems, including cancer, infections, inflammation, diabetes, 
hypertension, etc. the list goes on. One could conclude from this that oxidation is 
the major cause of disease and should be stopped, but oxidation is not always unde-
sirable. Many of the assertions in such books are based on unfounded beliefs. Not 
all antioxidants are good or bad. A complete discussion of REDOX issues is beyond 
the scope of this book. Readers who desire more in-depth biological REDOX infor-
mation than contained in this very brief review may wish to consult a standard book 
on the topic such as the one by Halliwell and Gutteridge [5].

Many important intracellular REDOX events occur in the inner membrane of 
mitochondria where the electron transport chain is found. It is estimated that 
80–90% of O2 taken into our bodies is used in mitochondria to produce adenosine 
triphosphate (ATP). Biochemically, the process of conversion of food sources into 
energy results from the oxidation of sugars and fats. They are oxidized (lose elec-
trons) to electron carriers such as nicotinamide adenine dinucleotide or flavins or 
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other electron carriers, which are then metabolized to produce ATP.  We need to 
seriously consider which processes should be stopped.

There are many REDOX paradoxes. For example, exercise is generally regarded 
as a very safe way to improve health in many aspects, but aerobic exercise is one of 
the most potent generators of oxygen-free radicals. Clinicians often supply oxygen 
to patients and consider reduced oxygen as bad, yet oxygen is toxic in high concen-
trations. In high, prolonged concentrations, oxygen damages lungs, causes retinopa-
thy of prematurity, and enhances the toxicity of radiation on cells. Millions of years 
ago the atmosphere contained much less oxygen than in the present day so anaero-
bic organisms flourished. This changed so that about 300 million years ago the 
atmosphere contained about 35% O2 and only those species that developed antioxi-
dant defenses survived [5].

No chemical species is always an oxidant or a reductant by itself. Each species 
has a certain tendency to gain or lose electrons, but the direction of electron flow 
depends on the relative tendencies of the species involved. One is oxidized. The 
other is reduced, which is why they are called REDOX reactions. Each species oper-
ates as a half cell. Chemists use the standard hydrogen electrode (SHE) as a com-
parator to measure the tendency to gain or lose electrons against. The range of 
highly oxidizing to highly reducing biologically active half cells ranges from 2.31 
to −2.84  V according to Table  2.3 from Halliwell and Gutteridge [5]. Although 
vitamins are often touted as powerful antioxidants, their half-cell potentials are usu-
ally in the midrange of that table and not particularly impressive. Ascorbic acid 
(vitamin C), for example, is 0.28 V and α-tocopherol (vitamin D) is 0.5 V refer-
enced to SHE. These vitamins are not strong antioxidants, and this may be why 
these vitamins do not live up to the antioxidant hype.

Several questions arise for clinicians. Is there a benefit to changing the REDOX 
potential? If so, should we raise or lower it? How should we do it? While many 
diseases are thought to result from oxidative processes, we may upset an optimal 
equilibrium if we tamper inappropriately. The honest answer is that we don’t know.

There is considerable room for suspicion of the health-related claims of antioxi-
dants. Essentially, all compounds are antioxidants when compared to certain others. 
Even if they function as antioxidants in one chemical milieu, so what? What do they 
do for the rest of metabolism? For clinicians dealing with functional illness, it seems 
we should not worry too much about whether any drug or food is an antioxidant or 
not. We should rely on empirical, quality research if there is any, and then consensus 
if there is any, considering cost and safety before recommending any product.

�Physiology of Pain

Pain is a major feature in many forms of functional illness. Acute pain is useful and 
important. It helps us avoid injury and alerts us when something is not right in our 
bodies. Chronic pain, typically defined as pain lasting longer than 3 months, can be 
a problem. Pain is complex. Complete discussion of pain is beyond the scope of this 
book, although some chapters discuss pain in their specific areas. Readers interested 

2  Some Basic Science and Functional Illness



16

in richer information may wish to consult a book such as one by Cheng and 
Rosenquist [6]. Some key summary points to consider about pain are:

	1.	 Chronic pain is often present without tissue damage or inflammation; however, 
inflammation is defined. Pains in the neck and low back and other areas are com-
mon and we often blame “arthritis” of the spine, but the degree of discomfort 
correlates poorly with radiologic and neurologic findings.

	2.	 Peripheral and central sensitization commonly cause chronic pain. Neuropathies 
and neuralgias are examples of peripheral sensitization, and migraine and fibro-
myalgia are examples of central sensitization.

	3.	 Nociceptors are sensory organs in the skin, muscles, joints, bone, viscera, and 
dura. Nociceptors sense pain caused by physical, thermal, or inflammatory tissue 
damage, called nociceptive pain, but they also sense touch and deep pressure. 
Nociceptive pain may respond to treatment with steroidal or non-steroidal anti-
inflammatory (NSAID) medications, opioids, and other analgesics. Nociceptive 
pain occurs when the system is responding appropriately to some painful stimu-
lus and may relate to classic inflammation. Many medications are reported to 
reduce markers of inflammation such as C-reactive protein (CRP), but lack evi-
dence that they reduce pain. One example is the statins [7], but these are known 
to cause muscle pain.

	4.	 Neuropathic pain occurs when the nervous system itself is faulty but is structur-
ally intact. Neuropathic pain is common in functional illness. Post-herpetic neu-
ralgia, peripheral neuropathy, migraine, and fibromyalgia are examples. 
Treatment of neuropathic pain with NSAIDs, and aspirin is thought to be inef-
fective. In clinical practice, this notion has merit and should be kept in mind 
when treating functional illness.

�Neural Pain Pathways

Many textbooks discuss the spinal pathways from peripheral to sacral, lumbar, and 
thoracic regions to dorsal root ganglia, lateral spinothalamic tract, thalamus, and 
cortex. This information is helpful for neck and “infraclavicular” pain, but not for 
facial pain. In the head, the sensory information is carried by cranial nerve V, as well 
as VII, IX, and X, and reaches the trigeminal nucleus before entering the thalamus 
then the cortex. The default assumption is that physiology in the trigeminal nucleus 
is similar to that in the dorsal horn, but the histology in the two areas differs. This 
difference may underlie some clinical differences. For example, there is no migraine 
outside the head.

It appears that the perception that a stimulus is unpleasant occurs at the level of 
the thalamus. This consideration is of great importance when treating functional 
illness with chronic pain. Medications such as NSAIDS, and aspirin that act periph-
erally may be less effective for chronic functional head and neck pain. Medications 
that act centrally such as selective serotonin reuptake inhibitors (SSRIs), serotonin 
norepinephrine reuptake inhibitors (SNRIs) or “gabaergic” medications such as 
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Gabapentin, and Pregabalin are more likely to work but they take time. Remember 
that benzodiazepines are also gabaergic. These issues are discussed in more depth 
in other chapters.

Can massage help? Many patients report that simple massage helps their neck 
pain or headache. Children who fall or bump something often feel better if their 
parent rubs the overlying skin. Is this all placebo? Psychological factors account for 
some of the effect but a well-described physiological phenomenon is also involved. 
In 1965, Melzak and Wall were awarded the Nobel prize for reporting the “gate 
control” theory of pain control, which seems to be an explanation. To explain the 
gate control theory, we need a little neurophysiology of pain … not too much 
though. More might be painful.

Nociceptive fibers that conduct pain to the dorsal horns of the spine include “C” 
fibers, Aδ and Aβ fibers. Aβ fibers are myelinated, low-threshold fibers in the skin 
and joints that sense touch, movement, and vibration. Aδ fibers are thinly myelin-
ated, high-threshold fibers that sense the acute, first wave of pain. “C” fibers are 
unmyelinated, high-threshold fibers that act of long duration and cause the sensa-
tion of pain to persist. For ongoing pain, it is the “C” fibers that we should shut 
down. Melzak and Wall showed that activation of the Aβ fibers can stimulate an 
interneuron that inhibits “C” fibers, so touch (Aβ sensation) can inhibit the response 
of “C” fibers through an interneuron, reducing pain (see Fig. 2.2). Discovery of the 
gate control mechanism led to the acceptance of the transcutaneous electrical nerve 
stimulation (TENS) devices. The same mechanism would explain some of the thera-
peutic benefits of topical gels, massage, and acupuncture, all of which should be 
considered when treating functional illness. Note that the Aβ fibers have low thresh-
olds and are therefore activated by lesser degrees of stimulation than the “C” fibers. 
Aβ have some pain sensation as well, so do not press too hard.

Pain pathways are bidirectional, meaning that cortical activation and psychologi-
cal factors can modify (either increase or reduce) the pain experience. During wars 

C Fiber - nociceptive input

inhibitory interneuron

to
spinothalamic
tract

A beta Fiber

–

–

+

+
+

Fig. 2.2  Gate control theory of pain. Painful, nociceptive fibers conduct pain sensation to the 
thalamus via the spinothalamic tract. Activation of the touch receptor in A beta fibers can stimulate 
an interneuron that is inhibitory to the C fiber activity, reducing the pain sensation
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or even major sporting events, participants may not realize that they have been 
injured until a time of relaxation occurs. Anxiety, depression, and other psychologi-
cal factors can have a profound effect on pain perception.

One practical clinical application of Aβ physiology can be applied to patients 
who present with ear pressure but not pain, and do not have hearing loss, eustachian 
tube dysfunction, or middle ear fluid. In the absence of other findings, it is likely 
that idiopathic ear pressure is a variation of the sensation of pain/pressure mediated 
by Aβ fibers. Treatment for bothersome chronic functional ear pressure without pain 
should be considered with centrally acting agents such as SSRIs and SNRIs instead 
of NSAIDs or steroids.

�Is there a Convergence of Treatment of Functional Symptoms?

There appears to be an evolving convergence that serotonergic medications such as 
SSRIs and SNRIs are useful in the treatment of some functional disorders but not 
others, suggesting that there could be some common causes. This convergence 
becomes apparent when considering other chapters in this book. The afferent and 
efferent neurotransmitters in the peripheral vestibular system are glutamine and ace-
tylcholine, respectively, but glutaminergic anticholinergic medications do not seem 
to be as helpful for functional dizziness as the serotonergic group. The thalamus 
may be the site where sensations from the periphery are interpreted as unpleasant or 
not, suggesting a common site of dysfunction for some functional disorders such as 
chronic dizziness or pain. Neural pathways for anxiety involve the thalamus via the 
hippocampus. Inflammatory/autoimmune disorders such as Sjogren’s disease, HIV, 
and sarcoidosis are associated with small fiber neuropathy, which is also implicated 
in fibromyalgia, metabolic syndrome, and neurotoxicity [8]. Perhaps there are some 
common causes.

There are efforts to identify neurological biomarkers for anxiety, which we 
explore next.

�Anxiety by Cory Bosecke

The National Institute of Mental Health reports that anxiety disorders are the most 
common mental illnesses, as they affect 19.1% of Americans every year, with a 
lifetime prevalence of 31.1% [9]. Currently, diagnoses are based on psychiatric 
assessments that rely on subjective measures, such as self-reported symptoms and 
retrospective accounts of patient histories [10]. Patients are often misdiagnosed and 
many do not receive adequate treatment [10]. New technologies are needed to pro-
vide objective data that facilitate more accurate diagnoses, as the fields of neuroim-
aging and genetics have yet to uncover biomarkers that are sufficiently robust to be 
used in the clinic [11]. Meanwhile, only a few classes of drugs exist for treating 
anxiety disorders, but these drugs are not always effective and can produce intoler-
able side effects, suggesting research should identify new targets for therapeutic 
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development [12]. Critically, articles dealing with anxiolytics seldom contain 
knowledge about the hippocampal theta rhythm (hTheta)—a potential biological 
marker for anxiety—the perturbance of which appears to be a common mechanism 
of action for drugs that treat anxiety [13]. A better understanding of the role hTheta 
plays in anxiety could lead to the development of new tools for diagnosing and 
treating patients with anxiety disorders [10, 13].

According to “The Diagnostic and Statistical Manual of Mental Disorders,” fifth 
edition (DSM-5), the criteria for generalized anxiety disorder (GAD) begin with: 
“The presence of excessive anxiety and worry about a variety of topics, events, or 
activities [14].” GAD is interesting because drugs that treat it, namely “anxiolytics,” 
lower the frequency of hTheta [15].

But what is anxiety—what is happening inside a brain that is in a state of anxi-
ety—and how can it become pathological? Any attempt to uncover the neurological 
underpinnings of anxiety disorders should logically begin by identifying the mecha-
nisms of anxiety proper. In this regard, MIT researchers developed an animal model 
for anxiety in which circuits that arise from networks of neurons, distributed among 
several specific brain regions, process stimuli to determine response [12]. The model 
describes four stages—“detection,” “interpretation,” “evaluation,” and “response” 
circuits—that process stimuli and, if the environment is deemed sufficiently risky, 
drive an anxiety-like response [12]. Stimuli are detected in the thalamus, after which 
information travels forward and is interpreted by the amygdala, bed nucleus of the 
stria terminalis (BNST), ventral hippocampus (vHPC), and medial prefrontal cortex 
(mPFC), which then cause their downstream effectors that make up the response 
circuits (namely the hypothalamus, brainstem nuclei, and motor cortex), to trigger 
the observable effects of anxiety (e.g., increases in glucocorticoid circulation, heart 
rate, and risk avoidance, respectively) [12]. Information then travels backward, 
from the mPFC and vHPC to the BNST and amygdala, to evaluate interpretation 
and “prevent unchecked activation of proanxiety circuits [12].” See Fig.  2.3. 
Critically, threat is interpreted if more basolateral amygdala (BLA) neuronal popu-
lations are recruited by the projections of circuits pushing for defensive behavior 
than of those pushing for exploration [12].

It is important to note that anxiety is a normal, healthy function that is essential 
for survival [12], and is only pathological if it is persistent and there is significant 
difficulty controlling it [9, 16].

Calhoon and Tye (2015) suggest that hTheta could synchronize the local field 
potentials (LFPs) of regions in their model to time activity and facilitate “well-
defined behavioural responses” [12]. This 1–2  mV, ~5–12  Hz nearly sinusoidal 
rhythm is the largest normal extracellular synchronous signal in the brains of mam-
mals [17]. Elicited by brainstem nuclei, it originates in the HPC [17], and is believed 
to facilitate coordinated activity between distant regions [18]. It is thought to play 
an important role in several processes—including anxiety [19]—however, intracra-
nial electrodes are required to record it directly [17]. Because of this, it has been 
recorded and studied extensively in animals, but very seldom in humans [20]. 
Despite this, much has been accomplished by the limited number of these intracra-
nial electroencephalography (iEEG) studies that have been performed, as Ruzich 
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Fig. 2.3  Anatomical connections between the VN and main regions implicated in anxiety disor-
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et al. (2018) point out [20], including the discovery of rhythmicity in the HPC that 
covers the same frequency range as hTheta in rodents, and that is similarly modified 
by behavior [21].

Lesion and inactivation studies have shown that the ventral hippocampus (vHPC) 
is necessary for mice to exhibit anxiety-like behavior (in free-roaming assays that 
model anxiety) [18, 22, 23].
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EEG recording of hippocampal activity has been performed via intracranial elec-
trodes, on a few occasions, in epilepsy patients undergoing seizure monitoring. In a 
2005 study [21], Ekstrom et al. recorded signals from the hippocampus proper while 
patients navigated a virtual environment on a computer screen [21]. Interestingly, 
power spectra from the EEG data revealed prominent activity in the same (4–12 Hz) 
range that is seen in rodents [18, 21]. Signals increased in power and frequency with 
movement speed, which was virtual [21]. The authors declared that this was the first 
demonstration of behavior-modulated 4–7 Hz oscillations in the human HPC. They 
studied 4–7 Hz but pointed out broadening the theta band to include frequencies 
classically analyzed in the rat does not affect our overall findings, see Fig. 2.4 [21]. 
This study shows that there is theta range rhythmic activity in the human HPC that 
is modulated by behavior.

One of the difficulties in identifying biomarkers for anxiety disorders is that the 
deepest regions of the brain are implicated [20]. While functional magnetic reso-
nance imaging (fMRI) can provide superior spatial resolution of neural activity 
among the anxiety-implicated hippocampus, amygdala, and prefrontal cortex (col-
lectively, the “emotional triad”), activity is measured indirectly, via changes in 
blood flow, producing temporal resolution that is inadequate for monitoring the pha-
sic interactions that putatively underlie anxiety communications [20]. Conversely, 
electroencephalography (EEG) and magnetoencephalography (MEG) directly esti-
mate activity in these regions from electrophysiological data recorded at the skin’s 
surface [20]; however, estimating the activity from these data requires source local-
ization [20] which, for small, deep brain regions, is a complex process that has only 
been demonstrated in a few studies [20].

0.15

0.10

0.05

0.00

–0.05

C
on

fli
ct

 rh
yt

hm
ic

ity
 (l

og
 µ

V)

–0.10

–0.15

–0.20
5Hz 6Hz 7Hz 8Hz

Placebo

Buspirone

Triazolam

Pregabalin

Frequency (Hz)
9Hz 10hz

Fig. 2.4  Anxiolytics 
eliminate conflict-specific 
theta [10]. Placebo curve is 
expected effect in controls

2  Some Basic Science and Functional Illness



22

�Anxiolytic Drugs and Theta

In 2013, McNaughton et  al. [3, 24] documented “the first evidence for a human 
homologue of the 4–12 Hz rhythmicity,” which they identified at the medial right 
frontal F8 EEG site [24]. In a previous study [25], they had detected 9–10 Hz con-
flict power at F8 that correlated with measures of trait anxiety and neuroticism [24]. 
Earlier [15], they demonstrated in mice that theta elicited by electrical stimulation 
of the reticular formation (RF) is reduced by systemic administration of drugs that 
lower anxiety (anxiolytics) [15]. This led them to accurately predict (in their 2013 
paper) [24], that the 4–12 Hz conflict-specific rhythm they detected at F8 would be 
eliminated by triazolam, buspirone, and pregabalin—drugs which have only anx-
iolysis in common [24]. They concluded that: “there is a distinct rhythmic system in 
humans that is sensitive to both classical/GABAergic and novel/serotonergic anxio-
lytics; and this conflict-specific rhythmicity should provide a biomarker, with a 
strong pre-clinical neuropsychology, for a novel approach to classifying anxiety 
disorders [24].” They also suggested that: “a reduction in electrically-elicited theta 
predicts anxiolytic action with, after 30 years of testing, no false positives (even 
with sedatives) or negatives (even with drugs ineffective in panic or depression) 
[15, 24].”

McNaughton et al. [3] showed that the drugs used to treat GAD can modulate 
theta in humans. So, they provide a simple but powerful means of detection. Their 
results also confirm the existence of a functional homologue of rodent theta in the 
human mPFC.

�Role of the Vestibular Nucleus

Evidence from previous studies suggests that the experimental diagnostic technique 
known as “Electrovestibulography” (EVestG) facilitated the identification of numer-
ous possible biomarkers of several neurological disorders and diseases [11]. In 
some studies, EVestG has shown greater than 85% accuracy in discriminating indi-
viduals from case versus control groups [11].

The technique involves recording signals from electrodes placed in the outer ear 
canals of participants who are tilted in a hydraulic chair that elicits a response from 
the vestibular system (the brain’s primary balance mechanism) [11]. The proximity 
of the ear drums to the vestibular peripheries allows measurement of peripheral 
afferent signals, which are shaped, in part, by the spontaneously active efferent ves-
tibular system (EVS) that is, in turn, modulated by the vestibular nuclei (Fig. A in 
Appendix) [11]. The brainstem vestibular nucleus (VN) is connected to numerous 
regions of the brain, several of which are known to play a role in anxiety disorders 
[26]. Therefore, it is possible that inputs to the VN from these anxiety-implicated 
regions may alter VN efferent activity causing detectable perturbations in peripheral 
afferent signals.

Lithgow et al. reported that EVestG detected low-frequency modulation in ves-
tibular afferents [11]. This might be explained by Tai et al. who found that vestibular 
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stimulation elicits type 2 theta [27], and Sirota et al. who suggested that the HPC 
likely uses theta to phase-bias vestibular signals [28]. This suggests that type 2 theta 
is produced by vestibular stimulation and is detectable by EVestG.

�Conclusion

There is a dire need for next-generation diagnostic and treatment technologies in the 
field of mental health, and anxiety disorders are the leading cause of disability. 
Generalized anxiety disorder is one of the most common forms, and it is an interest-
ing condition for research.

There is a rhythm that represents a potential biomarker that has been identified in 
the prefrontal cortex and is believed to manifest elsewhere in locations that can only 
be accessed invasively.

This rhythm has been confirmed to manifest in humans as it does in animals. It 
is currently being developed as a part of a new diagnostic system that can separate 
individuals in fear- versus anxiety-like disorder groups. However, this technique has 
limitations that could be remedied by the discovery of another point from which to 
record this elusive rhythm.

The drugs that treat anxiety also treat balance disorders, and those same drugs 
reduce theta and have nothing else in common (largely opposing effects). This sug-
gests that the underlying mechanism that explains comorbid anxiety and balance 
disorders is theta dysregulation.
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3Altered Sensation

Brian W. Blakley

�Introduction

A 54-year-old man presents with chronic, non-pulsatile ringing tinnitus and mild 
sensorineural hearing loss in both ears. He also indicates that he is upset by a marked 
sensation of tingling on the tip of the pinna on the right. Tactile sensation is normal 
but when the pinna is examined, the patient reports worsening of the tingling, ques-
tionably to the point of pain. We do not really understand tinnitus, but it is common, 
and we can deal with it, but what do we make of the tingling sensation? It doesn’t 
seem to fit. Is he malingering? What do we think of symptoms that we have no 
explanation for? We will come back to this patient at the end of this chapter.

We should not be surprised that nerves do not always function optimally. The 
traditional concept of named, sensory nerves conducting impulses along anatomic 
pathways to the brain holds, but nerves are not just one-way wires. Recent evidence 
suggests that nerves have two-way communication as well as inter- and intra-
neuronal communication. Nerves are really glands, secreting a variety of substances. 
We can understand reduced function such as numbness if a sensory nerve is cut or 
damaged, but for some reason, we have trouble considering that nerves can hyper-
function or function abnormally but still be physically intact. It is curious that we 
expect that the 90 billion or so nerve cells in our body should all function optimally 
all the time.

Neuropathy refers to damage or pathology of nerves with resulting dysfunction. 
Typically, the term “neuropathy” refers to peripheral neuropathy with symptoms of 
tingling, pain that is shooting or burning, numbness or other odd sensations. 
“Peripheral neuropathy”, often due to diabetes and some chemotherapeutic medica-
tions is well accepted but not well understood. “Central neuropathy” also exists. 
Central neuropathy causing pain is often called neuropathic pain. The term 

B. W. Blakley (*) 
Department of Otolaryngology, University of Manitoba, Winnipeg, MB, Canada

© The Author(s), under exclusive license to Springer Nature Switzerland AG 2023
B. W. Blakley, J. E. Blakley (eds.), Functional Illness of the Head and Neck, 
https://doi.org/10.1007/978-3-031-12998-8_3

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-031-12998-8_3&domain=pdf
https://doi.org/10.1007/978-3-031-12998-8_3


26

“neuropathy” in general, could include allodynia, hyperalgesia and hypersensitivity. 
The distinction between peripheral and central neuropathy may be indistinct. For 
example, atypical facial pain, tinnitus, TMJ disorders or pain in distant sites of the 
body commonly co-exist. This widespread dysfunction should be mediated cen-
trally or by similar pathology developing simultaneously at random in multiple 
peripheral nerves. The notion of discrete all-or-none “labelled lines” does not make 
sense for neuropathy.

The “gate theory” as discussed in Chap. 2 of this book illustrates an important 
interaction between neurons indicating that activation of one neuron can deactivate 
another. Expansion of the gate theory across groups of neurons should lead us to 
anticipate complex interactions and altered sensation.

�Allodynia

Allodynia is defined as pain elicited by a stimulus that should not cause pain. In the 
past, tenderness over the maxillary sinus was thought to indicate acute sinusitis. 
This never made sense under traditional linear thinking. The inflammation is inside 
the sinus. Unless the bone has been eroded, the outside bone should not be tender. 
Improved imaging and revised thinking would suggest that atypical facial pain 
without sinusitis is more likely.

Allodynia can often cause referred pain to nearby locations. The referral patterns 
do not always follow dermatome patterns, indicating that aberrant central process-
ing must be involved.

�Hyperalgesia

Hyperalgesia is defined as a pain response that is out of proportion to the stimulus. 
One example is extreme pain reported when removing cerumen peripherally from a 
normal ear canal, as in our patient above. Ear canals are sensitive, but gentle manipu-
lation, at least of the periphery, should be well tolerated in the absence of infection. 
Of course, anxiety will amplify hyperalgesia. Often, over repeated visits with gentle 
technique, the anxiety can fade, allowing more complete procedures in normal adults.

�Hypersensitivity

Hypersensitivity is an exaggerated response to a stimulus. The term applies to 
immunologic, sensory, psychological or many other systems. Hyperacusis is an 
example. Spontaneous tinnitus, without a stimulus, is often lumped with hyperacu-
sis, but the two disorders seem to be different. Anxiety, hyperalgesia and allodynia 
may also be examples of hypersensitivity. Migraine and fibromyalgia are probably 
the most well-recognized forms of central hypersensitivity. Central and peripheral 
hypersensitization have been studied, and a large literature base has resulted.
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�Peripheral Sensitization

NSAIDS may prevent nociceptor sensitization of receptors by modulating cyclo-
oxygenase products, and opioids may act by direct action on nitric oxide (NO) [1]. 
“Neuroinflammation” [2], inflammatory mediators [3] and calcitonin gene-related 
peptide (CGRP) may be active in up-regulating receptors in peripheral and central 
sensitization [4]. Nerve growth factors are thought to be involved in facial sensitiza-
tion [5].

Central sensitization is characterized by migraine and fibromyalgia, but there are 
many other examples. Hyperexcitable neurons in the spinal cord and brain amplify 
sensation from peripheral inputs and may spread responses from nearby sites. 
Shaible (2004) gives an example of infection in the thigh with a tenderness that 
spreads to normal surrounding tissues, even crossing dermatome barriers. The site 
of cross-over appears to be the medial thalamocortical system, consisting of the 
medial thalamus, anterior cingulate cortex, insula and prefrontal cortex [6]. Other 
authors report that synaptic plasticity caused by neuroinflammation and various 
cytokines is sensitizing [7].

Mechanisms of central sensitization may include up-regulation of glutamate 
receptors, activating protein kinase C, leading to phosphorylation of one or more 
members of the transient receptor potential (TRP), typically transient receptor 
potential vanilloid 1 (TRPV1), by inflammatory mediators [8–10]. TRPs are the 
target of drug research in the hopes of blocking pain sensitization [11, 12]. Calcitonin 
gene-related peptide (CGRP) appears to be involved in migraine, particularly [13].

There is no particular reason that pain should be the only symptom of sensitiza-
tion. The most well-accepted examples of central hypersensitivity are fibromyalgia 
and migraine, both of which cause more than pain alone. There are strong indica-
tions that central sensitization results in many symptoms in addition to pain [14, 
15], which seems reasonable and would explain why some patients report multiple 
symptoms that would appear to be unrelated according to the linear thinking model. 
In addition to allodynia and hyperalgesia, it is likely that dysosmia, dysgeusia, 
hyperacusis, dizziness and a variety of other symptoms relate to nerve dysfunction 
without structural abnormalities. The mechanisms are basically not known. At our 
present level of understanding, it seems appropriate to consider them as 
“neuropathy”.

At this point, we cannot identify any unified mechanism that sensitizes nerves, 
but sensitization certainly happens and causes many symptoms. Whatever the 
mechanism(s) may be, there are indications that dopamine, serotonin and/or norepi-
nephrine metabolism are often involved [16]. This observation implies that treat-
ment for some of these symptoms with medications that affect serotonin, dopamine 
or norepinephrine may be worthwhile. Central and peripheral sensitization overlap 
so that allodynia and hyperalgesia commonly co-exist [17]. The patient at the begin-
ning of this chapter is an example. Hypersensitivity of the ear canal exists in asso-
ciation with other nerve dysfunction—tinnitus and hearing loss. For him, it seems 
appropriate to remove the cerumen and rule out infection or other illnesses. If other 
disease is absent, discuss the severity of symptoms and his desires with him to see 
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if a trial of a serotonergic medication might be reasonable for pain. There is little 
evidence that this treatment would alleviate the tingling or hearing loss though. He 
may be happy knowing that there is no serious pathology. After all, ear canal tender-
ness may be his worst symptom, and how often does one have to manipulate the 
ear canal?

�Summary

The main point of this chapter is to point out that neuropathies exist, are common, 
and are not imaginary. These common occurrences should be given careful consid-
eration in clinical medicine.
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4Stress and Functional Illness

Avni A. Shah and Ashley D. Agan

In today’s world, stress has become an ubiquitous part of life. Daily stressors repeat-
edly trigger our body’s innate stress response system. In the short term, this stress 
response is vital to maintaining homeostasis but, over time, can become maladap-
tive with chronic activation, leading to myriad ill effects.

For the patients presenting with functional ear, nose, and throat ailments, it is 
important to consider the role stress may have in the pathophysiology of their ill-
ness. In this chapter, we will first refresh the basics of the stress response, including 
sympathetic activation, the hypothalamic–pituitary–adrenal (HPA) axis, and impor-
tant neurotransmitters. Then, we will explore the relationships between stress and 
functional illness and how stress may precipitate, worsen, or prolong various ear, 
nose, and throat complaints.

�The Physiology of Stress

The stress response begins in the amygdala, a small, almond-shaped region of the 
brain important in the fight-or-flight response, emotional learning, and emotional 
memory formation [1, 2]. Normally, the amygdala remains quiet under tonic 
GABAergic inhibition. However, conditioned and unconditioned stimuli can trigger 
the amygdala, removing this tonic inhibition. Input from several regions of the 
brain, including the prefrontal cortex, stria terminalis, hippocampus, and sensory 
regions, is received and processed by the lateral and basal nuclei of the amygdala. 
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This information is then passed along to the central nuclei of the amygdala [3]. The 
amygdala then activates the hypothalamus. Once activated, the hypothalamus stim-
ulates the sympathetic arm of the autonomic nervous system and the HPA axis. 
Interestingly, several studies have found chronic stress exposure may precipitate 
structural and functional changes in the amygdala that result in hyperreactivity, 
leading to an overactive response to fear and anxiety-inducing stimuli [4–6].

The peripheral nervous system is split into the somatic nervous system and the 
autonomic nervous system, which is further subdivided into the parasympathetic 
and sympathetic nervous systems.

The sympathetic nervous system classically controls the immediate fight-or-
flight response to stressors [7]. Sympathetic stimulation activates epinephrine and, 
to a lesser degree, norepinephrine release from the adrenal medulla. These catechol-
amine neurotransmitters travel through the bloodstream, precipitating widespread 
effects, which prepare the body to take action [8]. The parasympathetic nervous 
system, colloquially known as the “rest and digest” system, demonstrates largely 
opposite effects to the sympathetic nervous system. These effects are summarized 
in Table 4.1.

Norepinephrine and epinephrine are catecholamine neurotransmitters derived 
from tyrosine. Norepinephrine is largely utilized for communication within the ner-
vous system. Epinephrine is synthesized from norepinephrine in the adrenal medulla 
in a reaction catalyzed by phenylethanolamine-N-methyltransferase. While both 
epinephrine and norepinephrine are released from the adrenal medulla during times 
of stress, epinephrine is released at the four times greater rate. With chronic stimula-
tion, tyrosine hydroxylase, an upstream, rate-limiting enzyme in catecholamine 
synthesis, is upregulated via transcriptional and post-transcriptional effects [9]. 
These catecholamines create rapid effects but are removed just as rapidly via reup-
take, uptake into tissues, and inactivation in the liver via catechol-O-methyltransferase 
(COMT) and monoamine oxidase (MAO). They are excreted by the kidney as vanil-
lylmandelic acid (VMA) or metanephrines [9].

While the sympathetic nervous system mediates our immediate response to stress, 
activation of the HPA axis follows close behind. The term “HPA axis” refers to the 
neuroendocrine relationship between the hypothalamus, pituitary, and adrenals.

The hypothalamus is located at the base of the brain and produces many stimula-
tory and inhibitory hormones destined for the pituitary, including corticotropin 
releasing hormone (CRH) [10]. The pituitary gland is composed of two parts: the 
anterior pituitary (adenohypophysis) and the posterior pituitary (neurohypophysis). 
The anterior pituitary receives stimulatory and inhibitory hormones from the 

Table 4.1  Effects of sympathetic versus parasympathetic stimulation

Organ Sympathetic NS Parasympathetic NS
Pupil Dilate Constrict
Heart Increases heart rate, cardiac output Decreases heart rate, cardiac output
Lungs Dilates airways Constricts airways
GI tract Reduced secretion, peristalsis Increased secretion, peristalsis
Urinary system Relax bladder Contract bladder
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hypothalamus via the hypophyseal portal system, and it releases several hormones, 
including adrenocorticotropic hormone (ACTH). In response to stressors, limbic 
structures stimulate the paraventricular nucleus of the hypothalamus, which releases 
corticotropin releasing hormone (CRH). CRH travels to the anterior pituitary via the 
hypophyseal portal system and triggers the release of adrenocorticotropic hormone 
(ACTH). ACTH then travels in the bloodstream to the adrenal cortex and stimulates 
the release of cortisol from the zona fasciculata [11].

Cortisol inhibits further ACTH release, forming a negative feedback loop [9]. 
Once ACTH and cortisol levels drop sufficiently, CRH release is triggered once 
more, and the cycle continues. In this manner, cortisol levels naturally rise and fall 
throughout the day in 7–15 episodic bursts. A major burst is noted in the morning 
around 8 AM, and this is often pointed to as the cause of increased rates of myocar-
dial infarction and sudden cardiac death in the mornings [9, 12]. Chronic ACTH 
stimulation induces hypertrophy of the adrenal glands, and resultantly, cortisol 
secretion can rise to 200–250 mg/day—nearly 10–20 times the normal amount. In 
the short term, cortisol elevations are normal, healthy responses to daily circadian 
rhythms and stressors, but chronic elevation can be harmful [9].

Cortisol has many effects throughout the body. Cortisol stimulates protein catabo-
lism in the skeletal muscles and connective tissue. However, cortisol excess results in 
muscle atrophy and weakness, skin thinning, and bone matrix/mass reduction. In the 
immune system, cortisol demonstrates anti-inflammatory effects by reducing cyto-
kine release, but with chronic activation can result in immune suppression. Some 
studies have demonstrated links between fetal glucocorticoid exposure and develop-
ment of hypertension, coronary artery disease, and obesity later in life [9, 13, 14]. 
Cortisol also stimulates synthesis of phenylethanolamine-N-methyltransferase, the 
very enzyme that converts norepinephrine to epinephrine in the adrenal medulla [9].

�Chronic Stress

In the short term, the physiologic response described above can be vital in maintain-
ing homeostasis in the face of stressors. However, repeated activation of these path-
ways due to chronic stress generates widespread, negative impacts to health. 
Long-term effects of chronic stress can include anxiety, depression, weight gain, 
immune suppression, difficulty concentrating, difficulty sleeping, changes in 
weight, digestive issues, and headache [15]. Stress also impairs memory. A study of 
mice demonstrated a significant reduction in long-term potentiation, a key neural 
process for memory and learning, in the CA3 pyramidal neurons and dentate nucleus 
of the hippocampus 48 hours after 21 days of chronic stress exposure [16].

Stress can also increase susceptibility to pathogens. Stress alters Type I and Type 
II cytokine levels, affecting the balance between adaptive and innate immune 
responses. Stress impairs the trafficking, function, and even quantity of immune 
cells [17]. Stress can even impact our response to vaccination. A meta-analysis of 13 
studies, with a total of 1158 participants, demonstrated a statistically significant 
inverse association between psychologic stress and peak antibody response to 
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influenza vaccination, which was determined by measuring antibody titers after 
vaccination in stressed individuals compared to unstressed individuals [18]. The 
clinical significance of this is unknown. There are a number of studies that have 
demonstrated associations between anxiety and depression and viral illnesses; how-
ever, causality has not been investigated [19]. It has also been shown that elevated 
cortisol levels can result in impaired wound healing [20].

Of note, the impact of stress on the immune system is often paradoxical. Immune 
suppression from stress can worsen the risk of infection or cancer, but it can also 
worsen asthma, autoimmune, and inflammatory conditions. We might expect 
improvements in these conditions in response to immunosuppression; however, that 
is not what is observed. Certainly, the effects of stress on the immune system are not 
linear or one-size-fits-all. They are highly dependent on the individual, their envi-
ronment, exposure to stress early in life, the nature of the stressor, the timing of the 
stressor, and many other variables [21].

�The Stress Experience

Now that we have thoroughly explored the physiologic effects of acute and chronic 
stress, it is important to understand the myriad ways stress can present in a patient. 
For example, stress-mediated sympathetic activation can lead to palpitations and the 
sensation of a pounding heart. Blood pressure may also spike. Anxious feelings 
might result in abdominal pain, a sensation of tingling or butterflies, nausea, diar-
rhea, or constipation [22]. Job stress is linked with muscle tension, especially in the 
neck, shoulders, and lower back. This can also generate tension and migraine head-
aches. Acute, severe stress can trigger asthma attacks [23]. Chronic stress hampers 
our body’s immune system and can manifest as repeated colds and infections [24]. 
Immune system suppression in chronic stress has also been connected to the devel-
opment of chronic fatigue and metabolic disorders. Chronic stress increases the risk 
of hypertension, heart attacks, and stroke [23].

The effects of stress on the body are not limited to those described above. 
Physical tension from stress can manifest as a wide range of symptoms, including 
but not limited to, muscle pain, muscle tension, chest pain, trouble sleeping, 
fatigue, headaches, gastrointestinal dysfunction, light-headedness, changes in uri-
nary frequency, and sexual dysfunction [25]. More subtle manifestations include 
tremors, fidgeting, stuttering, jaw clenching, heartburn, flatulence, appetite 
changes, ringing/popping/buzzing sounds, dry mouth, and difficulty swallowing. 
Importantly, patients may also experience increased irritability, difficulty concen-
trating, racing thoughts, forgetfulness, social withdrawal, anxiety, depression, and 
panic attacks [24].

Stress affects brain–gut communication and can result in abdominal pain, bloat-
ing, and discomfort [23]. Stress may even impact the delicate balance of our gut 
bacteria [26]. In settings of stress, intestinal cells release catecholamines and other 
hormones that alter the growth of these bacteria. Reduced gut motility and gut 
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perfusion in stress can alter intestinal epithelial permeability, leading to local gas-
trointestinal environmental changes [27]. One randomized controlled trial with 73 
military recruits found that physical stress increased intestinal permeability, chang-
ing the gut microenvironment and decreased common gut bacterial species such as 
Bacteroides in favor of less common species [28].

Clearly, the widespread effects of stress on the body should not be underesti-
mated. It is not unreasonable to imagine that stress, especially chronic stress, plays 
a role in the pathogenesis and/or prolongation of various functional disorders. In 
fact, several well-known relationships between stress and illness in other medical 
fields can attest to this. For example, inflammatory bowel disease relapse is associ-
ated with stress-induced changes in immune and inflammatory function [29, 30]. 
States of high psychological stress are associated with greater disease severity in 
interstitial cystitis/bladder pain syndrome and overactive bladder [31, 32]. When it 
comes to otolaryngologic symptoms for which no organic cause can be identified, it 
is important to consider and explore the role stress may have.

�Functional ENT Illness and Stress

For many functional ENT illnesses, patients describe symptom exacerbation or even 
first-time symptom onset in the setting of stress. While unequivocal biochemical 
links have not yet been established, the relationship between stress and functional 
ENT illness is far from anecdotal.

Tinnitus is one of the most common otologic complaints and, in its subjective 
form, is often associated with stress. Tinnitus is characterized by the perception of 
sound in the absence of external stimuli and is extremely heterogeneous in its 
development and character. Tinnitus may be subjective (heard only by the patient) 
or objective (heard by the examiner as well, i.e., a bruit from vascular malforma-
tion). Tinnitus may be idiopathic (primary) or present secondary to a specific 
underlying cause (hearing loss, traumatic injury, otosclerosis, TMJ, ototoxic medi-
cations) [33, 34].

The patient experience of tinnitus ranges from a mild annoyance to a debilitative 
condition. Anxiety and depression are well-known comorbidities of tinnitus [33, 35, 
36]. A study of 122 tinnitus patients in Germany during the COVID-19 lockdown 
found patients who experienced high levels of grief, frustration, stress, and nervous-
ness had worsened tinnitus symptoms [37]. There is evidence that cognitive behav-
ioral therapy (CBT) can help patients reframe their tinnitus (from “fighting it” to 
“allowing it”) in order to reduce associated stress and improve overall wellbeing 
[38]. Such interventions for severe tinnitus may help patients reduce stress caused 
by the disease itself, and thereby (1) reduce the negative impact of tinnitus on their 
daily life and (2) break the stress-illness cycle that may be perpetrating or worsen-
ing their symptoms. In fact, mindfulness-based cognitive therapy (MCBT) was able 
to reduce tinnitus-related distress in 50% of study participants and reduce psycho-
logical distress in 41.2% of participants [39]. It stands to reason, if such 
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non-pharmacologic therapy can improve disease and psychological distress in these 
patients, non-organic tinnitus may have a strong association with mental state. CBT 
or MCBT should be considered as important options in multi-modal treatment of 
tinnitus [40]. In patients with comorbid depression, treatment of depression 
improved patient symptoms of both depression and tinnitus. One study of 30 chronic 
tinnitus patients with comorbid depression found SSRI treatment reduced major 
depression in 66% of patients, and many also noticed a significant decrease in tin-
nitus symptoms by the tinnitus severity index [41]. However, in patients without 
comorbid depression, anti-depressants may prove to be less effective [42].

Stress can also influence dizziness and balance conditions. For example, a longi-
tudinal study which recorded Meniere’s symptoms, stress levels, and unusual events 
in 1031 participants found a strong association between attacks and worsening of 
symptoms with stress or unusual events [43]. Meniere’s disease, characterized by 
episodes of vertigo, tinnitus, and sensorineural hearing loss, is generally treated 
with anti-nausea medication, diuretics, low-salt diets, and/or vestibular rehabilita-
tion [44]. However, the results of this study suggest that adding stress management 
counseling to the treatment plan might improve symptoms and give the patient strat-
egies to cope with stress-related exacerbations. It is also important to factor in how 
patient stress about the disease itself can exacerbate symptoms. Stress can precipi-
tate an attack, which can generate patient stress and fear of another attack, which 
might go on to generate another attack, and so on. By assisting the Meniere’s dis-
ease patient with a range of interventions, including stress management counseling, 
providers can work toward reducing both the severity of Meniere’s symptoms and 
the distress caused by the condition.

Another functional ENT illness with links to stress is globus sensation. Globus is 
a persistent feeling of a “lump” in the throat that arises from a variety of etiologies, 
such as GERD, esophageal sphincter abnormalities, esophageal motility disorders, 
tumors, or psychological factors and stress. Many globus sensation patients experi-
ence worsened symptoms during stress. Further, stressful life events are often noted 
before the precipitation of globus sensation [45]. If organic causes can be excluded, 
and the patient’s symptoms do not respond to PPI therapy, cognitive behavioral 
therapy, anti-depressants, or gabapentin may be considered [46].

In summary, sympathoadrenal activation occurs when we are faced with a threat 
to homeostasis, be it real or imagined. Stress, in both acute and chronic forms, has 
a significant widespread impact on the body. For patients presenting with functional 
ENT illness, it is vital to consider the role stress may have in their illness. While 
addressing stressors may not eliminate the condition in its entirety, it can reduce 
symptom severity and mental stress regarding the condition itself, thereby improv-
ing the patients’ day-to-day experience. Functional illnesses are challenging to 
understand, diagnose, and treat. However, by acknowledging the validity of the 
patient’s experience and exploring multiple influencing factors, such as stress, pro-
viders can better treat these conditions.
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5Allergy and Environmental Illness

Ilka C. Nauman

�Allergy

Positive allergy testing either in vitro (blood draw) or in vivo (skin prick or intrader-
mal) confirms the presence of allergic disease. Often, medical management is 
straight-forward and for many patients immunotherapy “cures” sinonasal allergies 
long term.

The challenge for clinicians are patients with negative test results, but symptoms 
that are classic of allergies such as nasal congestions, nasal drainage, dryness feel-
ing and increased sensitivity, eye and skin itching, as well as cough. They are often 
classified as “idiopathic and nonallergic” and continue to be difficult to treat. For 
non-allergic nasal symptoms, conventional allergy treatments are often tried, and 
some patients have a positive response to topical glucocorticoid sprays. Those are 
considered to have very localized allergic disease called local atopy (entopy) of the 
nose and sinuses without measurable response in the blood and the skin, hence the 
negative test [1].

More often than not patients are told they “don’t have allergies,” which is based 
on an allergy test of 24 or may be 36 allergens, and patients continue to suffer with 
their symptoms. Uncommon or untested allergens, chemical sensitivity, or hyper-
responsiveness may be the underlying trigger of the “allergy and sinus” symptoms.

In regard to non-allergic rhinitis, various underlying pathomechanisms have 
been described, among others, autonomic dysfunction but also dysfunction of noci-
ceptive nerve sensor and ion channel proteins [1].

Nociceptive hyper-responsiveness is a response of the trigeminal nerve fibers 
innervating the nasal mucosa and modulating the tonicity and osmolarity of the 
nasal mucosal lining and secretions through activation of specific ion channels. 
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Those respond strongly to thermal changes of inhaled air. Cold, dry air is one of the 
most common triggers of nasal symptoms followed by changes in temperature, 
barometric pressure changes or humidity [2].

The cold air will stimulate the trigeminal nerve and trigger a strong cholinergic 
parasympathetic reflex response arc and augmented glandular response with 
increased nasal congestion and copious discharge. Other triggers of the same nerve 
fibers may be methacholine, nicotine/cigarette smoke, as well as capsaicin and non-
specific stimuli such as irritants (perfumes, cleaning fluids, gasoline), bright lights 
(photic sneeze reflex), and spicy foods (gustatory rhinitis).

The connection of runny nose (vasomotor rhinitis) and the dysfunction of the 
autonomic nervous system was established more than 50 years ago and represents 
an imbalance between the parasympathetic and sympathetic nervous systems with a 
strong vasodilatory response of the parasympathetic system [3]. A history of nasal 
trauma in itself may pose a great risk for developing vasomotor rhinitis [4] and 
should be asked about when obtaining the history. Autonomic dysfunction as the 
underlying cause of the nasal symptoms, facial pain, and headaches may not be 
found unless a comprehensive history about the multi-organ symptoms is taken, and 
treatment should be tailored to each patient in close collaboration with a neurolo-
gist, cardiologist, and even gastroenterologist (as patients can exhibit symptoms of 
gastroesophageal reflux disease) [2].

Anticholinergic treatments (e.g., ipratropium) and a last resort surgical treat-
ments of intranasal cautery/cryotherapy of the turbinates but also posterior nasal 
and vidian nerve ablation could be considered for rhinorrhea complaints.

Congestion can be effectively treated with warm steam inhalation and irrigation 
with hypertonic saline solution. Aerosolizing essential oils (menthol, eucalyptus, 
and camphor oil) can greatly improve the perception of nasal patency and have been 
used for centuries. Menthol has no effect on objective measures of airflow in the 
nose but significantly increases the perception of nasal patency [5] by stimulating 
the trigeminal cold receptors of the nose [6]. This points to the significance of the 
perception and sensation of airflow inside the nose rather than the objectively mea-
surable airflow itself.

�Pollution in the Environment at Large

Pollution in our environment poses a great health risk and impacts our wellbeing. 
Numerous studies link environmental toxins and particulate matter inhalation in 
large cities as causes for premature death and sickness. Chemicals like black car-
bon, nitrogen dioxide, sulfur dioxide, ozone, and carbon monoxide, as well as par-
ticles with an aerodynamic diameter of less than 2.5 μm (also referred to as PM2.5) 
are often made responsible to induce systemic inflammation.

Those reactions far exceed the apparent exposure of the upper and lower airway 
(respiratory symptoms) and explain the connection to cardiovascular events and 
even neurologic effects. Cognitive decline in older patients [7] and lower cognitive 
and motor skills in kids and adolescence [8] have been described. In a more subtle 
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way, a decrease in general brain productivity, which is often termed “brain fog” has 
been described with air pollution [9].

Urban air pollution has been studied and found to be associated with systemic 
inflammation/oxidative stress, impairment of the fibrinolytic system, activation of 
blood coagulation, and alterations in autonomic nervous system [10], explaining the 
well-studied connection between exposure and premature death from cardiovascu-
lar diseases especially in patients with systemic inflammation and obesity [11].

Pollution compounds cause breakdown of the blood–brain barrier, alveolar capil-
lary, and intestinal barriers and can worsen the effect of other chemicals and heavy 
metals that enter the body.

On a lighter side, chocolate consumption seems to have a protective effect from 
pollution damage in the brain [12]. The antioxidant-rich polyphenols of the choco-
late have been found to lead to the expression of neuroprotective and neuromodula-
tory proteins that promote neurogenesis, neuronal function, brain connectivity, and 
angiogenesis [13].

�Pollution at Work Spaces—Occupational Exposure

Occupational exposure to (often highly toxic) fumes and gases carries its own often 
well-documented set of risks. Most often, the respiratory tract is at highest risk for 
exposure entering the body through inhalation. Silicosis of miners, byssinosis of 
cotton workers and sinonasal cancers in woodworkers are just a few examples of 
well-established devastating occupational diseases.

The damaging effects of occupational toxins may be carried through the body 
and reach every system, including the central nervous system. Complaints of numb-
ness and tingling or weakness are early signs of peripheral neuropathy, and “seg-
mental demyelination” has been associated with heavy metal toxicity such as lead 
(battery manufacturing), arsenic, or thallium (glass industry).

Trichloroethylene, for example, a potent neurotoxin (found in some household 
cleaners, paint removers, carpet cleaners, and spray adhesives) has a predilection for 
the trigeminal nerve leading to numbness. A thorough otolaryngological examina-
tion may expose the finding, but the connection to a chemical in the work environ-
ment may never be made [14]. Often laboratory toxicologic tests have limited 
application for the etiologic diagnosis of neurotoxic disorders as in most cases the 
chemical is no longer detectable [15].

Strict guidelines from the Occupational Health and Safety Administration 
(OSHA) are set for workers with risks of exposure, and standards should be enforced 
to ensure safe working conditions [16]. Inadequate use of resources or appropriate 
training in safety protocols, sometimes simply not following the guidelines and lack 
of concern can lead to unsafe exposures. Acute but more often chronic adverse 
health effects occur. Unless a vigilant clinician suspects exposure, when several 
patients present with similar symptoms and further history taking make the connec-
tion, the link of an exposure maybe completely missed, or the condition attributed 
to other chronic ailments.
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�Pollution at Work Spaces—Office Space

In contrast to factory work with known risks, it appears even harder to pinpoint 
exposure to chemicals and toxins in an office setting. Essentially every office, even 
academic institution, relies on laser printers and photocopiers for their daily opera-
tions. Toner-based printing equipment not only contains several engineered nano-
materials in the inks but also emits ozone, volatile organic compounds, and heavy 
metals such as cadmium, selenium, arsenic, zinc, and nickel [17].

Toxicity of those particles has only been studied in recent years, and large epide-
miological studies have not been conducted. In vitro experiments show significant 
cytotoxicity resulting in gene regulation of cytokines responsible for leukocyte 
migration, cellular antioxidant status, and modulation of pro-inflammatory 
responses [18]. Several clinical studies confirm that exposure in humans leads to 
inflammation and oxidative stress persisting for days after the exposure [19]. In 
combination with poorly ventilated spaces, even with moderate use, effects have 
been demonstrated. A family study of sarcoidosis in African Americans found a 
positive association between sarcoidosis and occupations with exposure to photo-
copier toner dust of clerical workers [20].

�Pollution at Work Spaces—Sick-Building Syndrome

The term sick-building syndrome applies to the development of reproducible symp-
toms that might be rather non-specific while in a building (work space or home). 
There is a distinctive temporal relation with visits or prolonged stay in a particular 
building. Symptoms occur within a few hours of entering the building and often 
improve rather quickly when exiting the building. Most often, the term sick-building 
syndrome is used for work space environments rather than a domestic dwelling, 
although problems with indoor air also occur in private homes. Dwellings with 
water damage where fungal spores are felt to be the culprit, or poorly ventilated attic 
and basement spaces with high airborne dust particles can set off symptoms repeat-
edly. Chemical outgassing from structural components (e.g., paints, formaldehyde) 
may play a role in the development of symptoms.

General symptoms of sick-building syndrome are dull headache and lethargy, 
dizzy symptoms, ENT membrane symptoms such as stuffy nose, occasionally sneez-
ing, dry throat, and asthma. Symptoms can be uncomfortable and at times disabling 
but usually not chronic [21]. Treatment involves much less the patient rather the 
building itself and an assessment of the building should be considered high priority 
[22]. Frequently, ventilation plays a key role in improving air quality and decreasing 
symptoms. Low ventilation rates in air-conditioned buildings of less than 10 l/s/per-
son are associated with increased symptoms [23]. Simple measures such as increas-
ing the airflow of the air-conditioning units might help to improve symptoms.

Psychological factors, such as stress and work dissatisfaction, as well as environ-
mental factors such as poor lighting, noise and ergonomic factors may contribute to 
worsening symptoms.
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There is a strong association between lack of control of the office environment 
and symptoms [24]. Employees who are more stressed and feel they have no sense 
of control generally have more symptoms [25].

�Air Filtration

Key to improved indoor air quality is ventilation and filtration. Ventilation becomes 
important when the indoor environment has a high concentration of toxic com-
pounds. Increasing the airflow in the air-conditioning units or opening doors and 
windows can be an efficient way to improve the indoor air quality quickly. Filtration 
systems are necessary in buildings to improve the indoor air quality either because 
ventilation is inadequate, or the air quality remains poor.

Air purifiers usually use a multilayer filter system of a pre-filter, a carbon filter, 
an antibacterial filter, and a high-efficiency particle air filter (HEPA). Adding a 
potent HEPA filtration system will effectively decrease fine and ultrafine particles 
from closed spaces as it removes 99.97% of particles greater than 0.3 μm [26].

It has been shown to be an effective tool in asthma control from traffic-related 
airborne particles [27], for controlling sinonasal symptoms of environmental aller-
gies and to reduce the ill effects of cigarette smoke [28].

The removal efficiencies generally increased with manufacturer-reported filter 
ratings and with filter thickness, but significant variability in effectiveness seems to 
be common [29]. The highest filter quality (MERV 16) seems to remove particles 
two to three times more efficiently than the lower quality ones [30]. Consumers are 
often overwhelmed by the number of available models and brands. Most valuable 
recommendation in the authors’ practice has been made based on Consumer Report 
reviews as an independent, non-profit organization making direct comparison of 
features and performance. (https://www.consumerreports.org/cro/air-purifiers/
buying-guide/index.htm).

�Environmental Noise and Sound Pollution

Loud noise as a nonspecific stressor impairs physical and mental wellbeing. 
Excessive and prolonged noise exposure has been associated with multiple health-
related problems, from stress, poor concentration, and loss of productivity to loss of 
sleep and cardiovascular disease [31]. Its mechanism has been postulated to activate 
the general oxidative stress pathway of nitric oxide and impair endothelial function. 
Besides the direct stimulation of noise affecting the hearing pathways, an indirect 
activation, leading to a cognitive and emotional response has been described [32]. 
Noise activates the autonomic nervous system as well as endocrine system [33]. 
Particularly road, railroad and aircraft noise in urban areas have been studied and 
clearly shown to increase the risk of ischemic heart disease, heart attacks as well 
risk of high blood pressure [34]. The discovery of loud noise effects on the cardio-
vascular system by secretions of catecholamines [35] and vasoconstriction [36] date 
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back to studies in the 1960s. Even low-level noise exposure was found to have a 
similar effect on the autonomic nervous and cardiovascular system [37]. There is 
robust evidence for a negative effect of industrial noise exposure in school chil-
dren’s reading skills and memory, as well as on standardized academic test 
scores [38].

Noise in the environment disrupts sleep and causes repeated awakening. Changes 
in sleep architecture of REM sleep and also changes in Stages 3 and 4 have been 
documented [39]. Total sleep time can be reduced by both longer time to fall asleep 
and premature awakening [40]. The sleep may also become fragmented or deep 
sleep may shift to lighter sleep stages [41]. Daytime noise is suspected to have a 
sustained effect on nighttime sleep quality, specifically on slow wave sleep and 
sleep efficiency [42]. An older study links louder noise exposure to the preference 
for sweet taste [43] and with that potentially a risk to consume more calories. 
Greater rates of weight gain have been causally related to poor sleep, maybe from 
increased dietary intake itself or decreased physical activity [44]. Obesity then leads 
to many co-morbidities including sleep apnea, which disrupts the sleep at a physical 
level, a vicious cycle begins.

�Work Stress

Worldwide, mental health illnesses, burnout, and other conditions related to stress are 
on the rise. Emotional depletion or loss of motivation are the first consequences of 
prolonged exposure to chronic emotional and interpersonal stressors on the job [45].

Work environmental stressors may include:

	1.	 Organizational constraints.
–– problems with equipment, supplies, or soft or hardware,
–– work content such as unclear roles, work volumes.

	2.	 Temporal factors such as shift work.
	3.	 Interpersonal stressors.

–– Discrimination—bias, sexual harassment – Coworker interactions—lack of 
support from colleagues, interpersonal conflict, inequitable workload, and 
unsuitable partners—Supervision—criticism, lack of feedback, and unequal 
treatment [46].

Exposure to occupational stressors is related to the development and/or exacer-
bation of physical symptoms. For example work-related upper extremity shoulder 
and neck pain symptoms in office workers are strongly associated with the amount 
of job stress [47]. Of a cohort of “healthy people,” almost 47% reported muscle pain 
in the head/neck region that interfered with their ability to work, which all reflected 
measurable in their work performance [48].

Decreased productivity and sick leave on a personal level, financial and social 
cost for the family and high economic burden for the company and society as a whole 
are the consequences of unaddressed work stress. Interventions by the employer that 
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enhance individual protective factors may be most effective in reducing stress and 
illness among employees [49]. Resilience training, yoga, and mindfulness-based 
stress reduction have been validated as effective tools to reduce stress, improve well-
being and emotional regulation. Individuals with greater positive self-perceptions 
lived longer and tended to practice more preventive health behaviors [50].

Burnout, as one symptom of work-related stress may affect as many as 10% of 
the working population and 44% of US physicians experience symptoms of burn-
out [51].

In the times of the COVID-19 pandemic when this chapter was written, a state of 
fear and panic affects patient and treating health care professionals alike. With great 
fear, clinical outcomes can potentially worsen due to uncertainty and the Nocebo 
effect, in which negative expectations can lead to negative outcomes [52] for the 
patient and a significant increase in work stress amongst health care workers.

The link between physiology, pathophysiology, and psychology in any environ-
ment cannot be over-emphasized at any time, but especially in times of a disaster, 
the impact on mental health needs to be a primary concern. Therefore, it remains of 
upmost importance to actively engage in behaviors aiding in stress management, 
encouraging nurturing human interactions, fostering connectedness and healthy 
communities.
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6Depression

Mandana Modirrousta

�Prevalence and Comorbidity

Depression frequently co-occurs with functional illness. As many as two-thirds of 
patients with functional illness have some comorbid psychiatric disease, with a his-
tory of depression being the most common [1]. Lifetime comorbidity of Major 
Depressive Disorder (MDD) in adults with functional illness has been estimated to 
be anywhere from 35% to 86%, with a current prevalence of 22–40% [2–5]. This 
strong comorbidity is seen across all domains of functional illness: from functional 
pain to movement disorders to voice dysfunction.

Numerous studies have documented the high rates of depression in patients with 
movement and paretic expressions of Functional Neurological Disorders, with the 
lifetime prevalence of MDD estimated at 35–42% in this population [4]. A review of 
31 articles reporting psychiatric comorbidities in individuals with psychogenic non-
epileptic seizures (PNES) found that—although the reported prevalence varies from 
study to study—some groups showed depression in almost 4 out of every 5 individu-
als [2]. These exceptionally high rates of depression are also seen in people with 
functional pain, as 90% of patients with fibromyalgia show depressive symptoms at 
some point in their lifetime, with 50–86% of individuals experiencing a major 
depressive episode [3, 6]. Indeed, the odds of patients with fibromyalgia having 
depression are roughly three times higher than the healthy population, even when 
controlling for important socio-demographic characteristics [5]. Functional voice 
dysfunction is similarly impacted; a study of 61 individuals with functional dyspho-
nia found that 57% of the group met clinical criteria for a mood disorder, and patients 
had significantly higher depression scores than healthy, matched controls [7].
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�Depression as a Risk Factor for Functional Illness

Clearly, functional illness and depression are strongly tied to one another. Indeed, 
not only is there a strong comorbidity, but the presence of depression can affect the 
severity of a functional illness. For instance, depression scores have been found to 
positively correlate with the severity of functional motor symptoms [8]. The ques-
tion becomes, then, to what extent do depression and functional illness influence 
one another? Does depression precede or precipitate functional illness, or vice 
versa? Or are these two sets of symptoms linked to a common underlying mecha-
nism which causes and/or modifies the severity of both in tandem? While there are 
no definitive answers to these questions—the causality of the relationship between 
depression and functional illness has yet to be fully discovered—there are observa-
tions and models that are beginning to explore the potential mechanisms of this 
comorbidity.

There is evidence for a genetic connection between depression and functional 
disorders, in that genetic factors may predispose certain individuals to develop both 
depression and functional symptoms in response to precipitating events such as 
injury or psychosocial stressors [3]. For instance, a polymorphism in the serotonin 
transporter (5-HHT) gene has been implicated in both MDD and fibromyalgia [9, 
10], and MDD is predicted nearly equally by the presence of familial MDD or fibro-
myalgia, reinforcing the biological link between the two [11]. Functional pain and 
depression have also both been associated with the consequences of an abnormally 
persistent stress response, leading to disturbed cortisol levels and their effects on 
neurotransmitter systems, especially the hypothalamic–pituitary–adrenal axis [3, 
12]. Gracely and colleagues [3] suggest that depression and functional pain likely 
share a mutual predisposition through a combination of genetic and environmental 
factors. However, they argue that the differing response of depression and fibromy-
algia to certain pharmacological treatments indicates that they are “mediated by 
largely independent mechanisms with mutual modulation of specific symptoms” [3].

Functional illness is often explained using a biopsychosocial model in which char-
acteristics such as depression may act as predisposing or triggering factors and may 
contribute to the chronicity of functional symptoms [13–15]. A link between depres-
sion and functional illness has also been suggested with regard to underlying deficits 
in emotional processing. It is well known that MDD is characterized by the presence 
of disturbed emotional processing [16], and it has been proposed that this deficit may 
also result in some individuals experiencing emotions more somatically; for instance, 
producing physical tension that impacts the voice leading to functional dysphonia [17, 
18]. Under this model, high stress situations may produce both depression and func-
tional symptoms in individuals with deficits in emotional processing.

�Impact of Depression on Prognosis

The influence of comorbid depression on treatment outcomes is difficult to ascer-
tain, and studies have produced conflicting results. For instance, some studies have 
observed that the presence of depression correlates with favorable prognosis in 
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patients with functional motor symptoms [19, 20], with one recent study finding 
that higher depression scores actually predicted better clinical outcomes [21]. 
However, not all reports concur with this observation, and other studies have found 
comorbid depression to be associated with poor clinical outcomes [22, 23].

�Treatment

Functional illnesses often require an integrated multidisciplinary approach to treat-
ment which targets the presenting symptoms with an understanding that neurologi-
cal and psychological symptoms influence one another and may even share an 
underlying etiology [1, 15]. As we have seen, depression and low mood can influ-
ence prognosis, so it is important to consider these symptoms in treatment selection. 
Where a straightforward presentation of depression is identified, treatment accord-
ing to established guidelines for depression may be appropriate [24]. However, the 
selection of therapeutic intervention must also take into account comorbidities, so 
clinical judgement should be used to maximize efficacy in treating depression while 
avoiding the potential exacerbation of functional symptoms [1]. Furthermore, a 
physician’s approach to treatment is important; patients may benefit simply from 
validation and normalization of their concerns, and effective communication with 
the patient as well as between treating physicians may aid in treatment adherence 
and with the efficacy of interventions such as psychotherapy [25].

�Medication

Antidepressant medications for the treatment of functional illness or depression and 
anxiety will be discussed in more detail in other sections. Here we discuss certain 
general considerations when selecting pharmaceutical treatments for functional 
symptoms in the face of comorbid depression. Evidence is scarce with regards to 
pharmaceutical intervention specifically for depression in functional illness, as 
there are few randomized controlled trials assessing the efficacy of any given anti-
depressant [1, 26, 27]. As such, pharmacological therapy is often primarily guided 
by the predominant symptoms that accompany functional complaints [1, 24, 28].

With regard to functional pain, tricyclic antidepressants (TCA), such as amitrip-
tyline, have frequently been employed for their ability to improve both pain and 
depression. Serotonin–norepinephrine reuptake inhibitors (SNRIs), such as dulox-
etine, are also useful for this dual purpose. It is interesting to note that the dosage of 
TCAs used to treat pain is often much lower than that employed in the treatment of 
depression, and pain relief is usually achieved in a much shorter time compared 
with changes in depression symptoms [3, 29, 30]. These observations, paired with 
reports of independent symptom improvement with SNRIs, suggest the presence of 
independent mechanisms underlying these two disorders [3, 31]. Care should be 
taken in the use of opioids or cannabinoids for the treatment of functional pain, as 
they may exacerbate depression [13].
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�Psychotherapy

Psychological therapies are one of the most prevalent and effective forms of inter-
vention in the care of depression [32, 33], and psychotherapies have also proven 
useful for reducing symptoms of functional illness. For instance, a variety of psy-
chotherapies, including psychodynamic psychotherapy, mindfulness-based inter-
ventions, and group psychoeducation, have all been shown useful in the management 
of functional movement disorders [34–36]. O’Neal and Baslet [1] recommend hav-
ing patients keep a diary of the things which precipitate their symptoms, helping 
create new behaviors to break unconscious patterns which may be leading to the 
expression of functional symptoms, and teaching strategies to reduce the tendency 
to express distress through physical symptoms.

Cognitive behavioral therapy (CBT) is a form of psychotherapy that involves 
efforts to pinpoint irrational or distorted thinking, identify emotions associated with 
this thinking, and restructure these thought patterns to affect positive changes in 
mood and behavior [37]. CBT is widely used in the treatment of depression, and its 
use in conjunction with pharmacotherapy is significantly more effective than medi-
cation alone [37, 38]. CBT is also beneficial in the treatment and management of 
functional illnesses and may even be superior to standard medical care in reducing 
symptom burden in certain populations [1]. In relation to functional disorders, CBT 
may focus on identifying thought patterns that are reinforcing symptoms while 
introducing stress management techniques and beneficial behavioral responses [1].

Given the widespread use of CBT for the treatment of depression and its demon-
strated efficacy for both depression and certain functional symptoms, CBT repre-
sents a very promising modality for the unified treatment of comorbid psychiatric 
and functional symptoms. One study found that CBT alone and CBT + sertraline in 
combination were effective in reducing functional seizure frequency, but patients 
who received CBT alone reported a greater improvement of secondary outcomes 
including depression [24, 39]. Indeed, for patients with episodic symptoms, such as 
functional seizures, CBT has been suggested as the preferred treatment modality [1].

�Brain Stimulation

Non-invasive brain stimulation, including repetitive transcranial magnetic stimula-
tion (rTMS), has shown some early promise in the treatment of symptoms associ-
ated with functional illness. For instance, stimulation of motor cortex can reduce 
pain, whereas temporal–parietal junction stimulation may improve psychogenic 
seizure frequency [40, 41]. rTMS for the treatment of MDD typically targets the 
dorsolateral prefrontal cortex, and there is preliminary evidence to indicate that this 
target site is also effective at alleviating depression in individuals with comorbid 
functional pain [40]. Thus, although it is too early to establish optimal stimulation 
parameters in functional illness, rTMS and other non-invasive stimulation tech-
niques—such as transcranial direct current stimulation (tDCS)—may represent an 
effective treatment alternative [24].
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7Chronic Pain Syndromes: Neck Pain

George Deng

�Introduction

Neck pain is a common source of pain with an overall prevalence of up to 86.6% 
and a mean of 23.1% [1]. Neck pain was identified as the main cause in 20.4% of 
chronic pain patients [2]. There are several risk factors for neck pain including 
female gender, high-income countries, urban location, age, occupation, and previ-
ous musculoskeletal pain [1, 3].

The cervical spine is composed of seven vertebrae and eight cervical nerve roots. 
Each vertebra is connected to the adjacent level via the facet joints, uncinate pro-
cess, and the intervertebral disc except for the atlantooccipital (C0–C1) articulations 
and the atlantoaxial (C1–C2) articulation.

Pain referral can pose another challenge in the assessment of neck pain. This 
phenomenon is attributed to the convergence theory of pain [4]. Neck pain not only 
refers pain distally but can also refer pain cranially causing cervicogenic headaches 
[5] via the cervicotrigeminal convergence [6].

�Etiology

The differential diagnosis for neck pain can be either categorized from an anatomi-
cal perspective or from a disease perspective (Table 7.1). Anatomically, innervated 
structures include the bones, intervertebral discs, facet joint, ligaments, muscles, 
and nerves can be a source of pain.
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Mechanical • � Osteoarthritis
• � Cervical strain and sprain
• � Adjacent level arthritis post-spinal fusion
• � Radiculopathy and radiculitis
• � Superficial cervical plexopathy

Inflammatory • � Seronegative spondyloarthropathy
• � Connective tissue disease
• � Rheumatoid arthritis (atlantoaxial)
• � Diffuse idiopathic skeletal hyperostosis
• � Longus colli tendinitis

Infectious • � Vertebral osteomyelitis
• � Diskitis
• � Cervical Pott’s disease from tuberculosis
• � Granulomatous process
• � Epidural, intradural, and subdural abscesses
• � Retropharyngeal abscess

Tumors • � Benign osseus tumors
• � Malignant tumors
• � Metastasis
• � Intradural and extradural tumors

Congenital • � Down’s syndrome
• � Ehrler’s Danlos syndrome
• � Chiari malformation

Syndromes • � Myofascial pain syndrome
• � Fibromyalgia and widespread pain 

syndrome
• � Hypermobility syndrome

Table 7.1  Differential 
diagnosis for neck pain

�Clinical Evaluation

�History

The evaluation for neck pain includes a thorough history and physical examination. 
The history should include details about the pain. Aggravating or alleviating fea-
tures that are not activity related or positional should prompt the physician to con-
sider nonmechanical sources of pain. Associated features such as headaches or 
dizziness are commonly reported and would necessities further characterization of 
these symptoms. Red flags should be elicited to rule out potentially devastating 
etiologies of pain which includes neurologic compromise, vertebrobasilar insuffi-
ciency, craniovertebral ligament instability, infections, and malignancy.

There is a bidirectional effect of pain with mood [7] and sleep [8]. Identification 
and treatment of these concurrent issues are important in helping a patient with 
pain. Additionally, many of the pain-modulating medications can also affect mood 
and sleep.

Certain medical conditions may be pertinent in the patient with neck pain. For 
example, cervical instability may be present in patients with Down’s syndrome [9], 
Rheumatoid Arthritis [10], and among others [11–16] and patients with 
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hypermobility syndrome [17] or fibromyalgia may present with generalized pain 
include pain in the cervical region. There are several inherited conditions that may 
predispose a patient to neck pain. These include rheumatological [10, 12, 14], 
hypermobility [16–18], and cervical dystonia [15] to name a few. Lastly, a history 
of bleeding diathesis and anticoagulation use may limit neuroaxial interventional 
options [19].

One must be mindful of drug–drug interactions (see Pharmacology chapter). 
Although commonly used for pain management, cannabis is only recommended for 
use in specific pain conditions [20, 21]. Antidepressants and gabapentinoids used 
for pain modulation can also increase the risks of suicidality.

Previous neck surgeries may provide a clue to current neck pain. A history of 
cervical spinal surgery may lead to acceleration of adjacent level spondylosis and 
pain [22]. Additionally, previous anterior neck dissections may predispose a patient 
to superficial cervical plexus neuropathic pain [23].

Approaching chronic pain from the psychosocial perspective is important. 
Components of the social history include occupation, living situation, and ongoing liti-
gation and worker’s compensation. It is also important to elicit a history of alcohol, 
smoking, and illicit drug use. A functional history includes how the pain is affecting 
their activities of daily living, instrumental activities of daily living, vocational demands, 
and avocational pursuits. Treatment of pain can also lead to improvement of function 
which can be a more objective measure of improvement than a pain numeric rating scale.

�Outcome Measures

Outcome measures can use to help the physician better characterize and communi-
cate the patient’s symptoms and severity in a more objective and validated manner. 
Common outcome measures include the brief pain inventory, Patient Reported 
Outcome Measurement Information System, Numeric Pain Rating Scale, Neck 
Disability Index, and the Neck Pain and Disability scale.

�Physical Examination

The goal of the physical examination is to determine the main structural source of 
the pain, rule out neurologic deficits, and to help guide treatment. The components 
of a physical examination would include both musculoskeletal and neurologic 
maneuvers.

Musculoskeletal examination includes observation, range of motion, palpation, 
and special tests. The examination should include not only the cervical spine but 
also the joint above and below, which includes the temporomandibular joint and the 
shoulder joint.

Special testing of the neck includes cervical flexion rotation test (while patient is 
supine, the head is supported by the examiner and the cervical spine is rotated to end 
range with the cervical spine passively fully flexed) and Spurling’s test (axial load 
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with neck in extension, rotation, and lateral flexion). Cervical flexion rotation test is 
considered positive for C1–C2 involvement with reduction of rotation range and 
pain provocation. Spurling’s test is considered positive for cervical nerve root 
involvement with reproduction of radicular arm pain.

Neurologic examination includes the cranial nerve evaluation, Horner’s syn-
drome, as well as assessing for tone, bulk, power, deep tendon reflexes, Hoffman’s, 
plantar response, and sensation in the limbs.

�Laboratory Studies

Laboratory studies ordered should be guided by the patient’s history and physical 
examination. The goal of laboratory studies is to rule out systemic causes of pain. 
For example, a patient presenting with systemic features of malignancy or infection 
would benefit from a complete blood count with differential and C-reactive protein/
erythrocyte sedimentation rate. Prolonged morning stiffness, polyarthralgias, and 
rashes may warrant a rheumatologic workup.

�Imaging Studies

Although imaging studies are commonly ordered for the evaluation of neck pain, 
one must be mindful of its poor sensitivity and specificity. There is good evidence 
that the location and degree of degenerative changes seen on imaging does not 
always correlate with the patient’s symptoms [24].

When traumatic fractures, osteoporotic fracture, infection, or malignancy is 
suspected, a plain radiograph can be a helpful initial modality. Additional flexion 
and extension view helpful in identifying ligamentous injuries or segmental 
instability.

CTs or MRIs can be helpful in further evaluation of the cervical spine to assess 
for alternative reasons for neck pain other than spondylosis. Additionally, bone scan 
can be helpful in identifying pathological fractures, and inflammatory sources 
of pain.

�Common Disorders

�Chronic Primary Cervical Pain

The International Association For the Study of Pain published the new ICD 11 clas-
sification in 2019 [25]. Previously, chronic primary cervical pain was known as 
nonspecific neck pain or mechanical neck pain. This new language in labeling 
attempts to be inclusive of the pain regardless of its complex biopsychosocial 
origins.
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From a biomechanical approach, there are many structures in the neck that are 
innervated by nociceptive neurons and can be implicated in pain. Cervical facet 
mediated pain is the most implicated anatomical structure in neck pain with an esti-
mated prevalence of 60% [26]. The most common levels implicated is the C2–3 
level, followed by C5–C7 [27]. There are no pathognomonic features on history that 
can help the clinician differentiate facet joint pain from other sources of pain [28]. 
Clinically, there may be restrictions in range and pain provocation. Palpable tender-
ness over the suspected facet joint levels can be as diagnostically accurate as local 
anesthetic blocks [29]. Imaging studies can rule out other serious sources of pain.

Another structure that is implicated in primary cervical pain is the cervical disks. 
This structure typically refer pain to the posterior neck in the midline with pain 
radiation into a wider area [30]. Physical exam signs are similar to those of cervical 
facet-mediated pain. As most interventional pain procedures are targeted at the facet 
joint due to safety, local anesthetic blockade of the facet joint without any pain relief 
likely points to involvement of the disc. Similar to facet-mediated pain, imaging 
modalities are used to rule out more serious pathology rather than to rule in the disc 
as a pain generator as imaging changes can occur in asymptomatic population [24].

Management of primary neck pain must be approached systematically and 
involve the patient’s own preferences to maximize success. Management options 
can be divided into conservative, pharmacologic, and interventional options.

Conservative options for chronic primary cervical pain are associated with lim-
ited side effects and risks. Allied health providers including physiotherapy, occupa-
tional therapy, and pain psychology can be enlisted to help. There is heterogeneity 
in the literature which limits the level of evidence for rehabilitation [31]. Activity 
modification, pacing, and ergonomic adjustments are basic first steps. Modalities 
and passive treatments include, thermotherapy or cryotherapy [32–36], various 
manual therapies [37–41], transcutaneous electrical nerve stimulation [42–45], 
therapeutic ultrasound [43, 46–48], and needle intramuscular stimulation [49–51] 
can be helpful for short-term pain management. However, current management 
paradigms prefer a focus on active based rehabilitation and self-management 
options [52–54]. This can include, but is not limited to, pain neuroscience education 
[55–58], various exercise therapies [31, 59–62], and mind-body exercises (e.g., 
yoga, tai-chi, and qi gong) [25, 31, 63–66]. There is also evidence for the use of 
psychological therapies in the management of chronic neck pain [67–74].

Pharmacologic options include simple analgesics such as acetaminophen or non-
steroidal anti-inflammatory drugs (NSAIDs). One must be careful about underlying 
health conditions that may preclude the use of these medications. Escalation to opi-
oids is rarely needed and often contraindicated due to the potential for dependency 
and the social implications of such. Pain modulating medications, although not well 
studied, can also provide longer duration of relief. These pain modulating medica-
tions include serotonin norepinephrine reuptake inhibitor (SNRI’s), tricyclic antide-
pressants (TCAs), or gabapentinoids. Additionally, cannabis products may provide 
relief in certain patients. This includes nabilone, Sativex, or other plant-based prod-
ucts. Lastly, topical compounded options may serve a middle ground for patients 
who want to decrease their pill burden. There is limited evidence of such, but some 
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patients do report relief. Many medications can be compounded into a topical for-
mulation, including diclofenac, ketoprofen, cyclobenzaprine, gabapentin, lidocaine, 
and amitriptyline to name a few.

There has been a dramatic increase in interventional options in the management 
of pain [75]. Although, steroid injections are commonly used, the evidence support-
ing its use is limited [76, 77] and has risks [78, 79]. Radiofrequency ablation has the 
strongest interventional evidence in patients with neck predominant pain [80, 81]. 
This involves cauterization of the medial branch of the dorsal rami that innervates 
the facet joints. The main potential risk of this procedure is pain aggravation as well 
as, very rarely post radiofrequency neuritis [81, 82]. Lastly, there is interest in the 
use of platelet rich plasma therapy in the management of facet mediated pain in the 
lumbar spine [83–85] but evidence in the neck does not exist. This procedure 
involves centrifuging the patient’s own platelets to concentrate the various growth 
factors and signaling proteins and injecting it into the putative painful facet joint. 
Lastly, one must be careful with maintaining a patient’s expectation after interven-
tional procedures as these procedures can potentially cause complications such as 
pain aggravation, failure for pain relief, hematoma formation, nerve injury, and 
theoretically stroke and death.

Neuromodulation is a growing field that involves either chemical or electrical 
modulation of the central or peripheral nervous system. One option is spinal cord 
stimulators which has evidence in neuropathic pain [86] and persistent post-
operative spinal surgery axial or radicular pain [87, 88]. It does have a high initial 
cost to the healthcare system but economic studies do indicate that they are benefi-
cial when accounting for the overall reduced healthcare utilization [89].

Lastly, there is some evidence that surgery can be used for recalcitrant axial cer-
vical pain thought to be discogenic in origin [90–92]. If pursued, typically provoca-
tive discography is used to demonstrate that the targeted level is the main pain 
generator [91].

�Cervical Radiculopathy

Cervical radiculopathy is a pathology of the cervical nerve roots. Symptoms are 
typically radicular in a dermatomal pattern and can be associated with a somatic 
referral pattern in the neck and in the periscapular regions. Patients may report neu-
ropathic quality of pain associated with a myotomal distribution of weakness. 
Physical examination may identify the pattern of weakness following a myotome, 
but rarely sensory abnormalities are found due to the overlap of dermatomes. Deep 
tendon reflexes can be helpful if the nerve root pathology involves the C5, C6, or C7 
nerve roots which are tested with biceps, brachioradialis, and triceps deep tendon 
reflexes. One must also rule out any upper motor neuron findings in both the upper 
and lower limbs which can be suggestive of spinal cord involvement. This includes 
spasticity, hyperreflexia, clonus, Hoffmann’s, and plantar response. Spurling’s 
maneuver and Bakody’s hyperabduction signs are other physical examination 
maneuvers useful in identifying cervical radiculopathy. Bakody’s hyperabduction 
sign is positive for cervical radiculitis if the radicular pain is improved with the 
ipsilateral hand placed over the patient’s own head.
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Cervical spine X-rays can identify potential areas of neural foraminal stenosis 
due to bony spondylosis. However, MRIs are better suited at defining the structures 
surrounding the nerve root and to rule out underlying cervical myelopathy. 
Electrodiagnostic evaluation with nerve conduction studies and electromyography 
can also localize nerve injuries to the root and help with clarifying prognosis.

The typical natural history of cervical radiculopathy is gradual resolution of 
symptoms with conservative care [93]. Education and reassurance are important 
part of the management. Activity modification and ergonomic adjustments can be 
helpful in avoiding re-aggravation of the nerve root. Modalities used in primary 
neck pain can also be used but evidence of such is lacking. Thermotherapy is often 
used to help with pain [94] but one study indicates that its use in cervical radicu-
lopathy is associated with poorer outcomes [95]. A number of studies have shown 
that traction is helpful temporarily [95–103].

Additionally, neuropathic medications can be helpful in controlling some of the 
neuropathic radicular pain [20]. As mentioned in the previous section, the choice of 
medication should take into account a patient’s expectations, medical history, and 
concomitant medications. Occasionally, the pain from radiculopathy can be so 
severe that opioids may be needed.

Surgery is indicated for patients with severe symptoms, neurologic deficits, pro-
gressive symptoms, or after failing conservative care. Decompression surgery has 
satisfactory results in up to 96% of patients [92, 104–106]. There is an estimated 
complication rate of around 10% with a less than 1% risk of clinical worsening 
[107–110].

�Conclusion

Axial cervical pain is a very common complaint that all physicians may encounter 
in their clinical practice. The biomechanical source of axial cervical pain is broad 
with cervical facets and disks being most studied in the literature. One must also 
consider the patient as a whole and consider the biopsychosocial factors to best help 
the patient in achieving their goals and meeting their expectations.
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Introduction

Shoulder pain affects almost 50% of the population [1]. The shoulder is involved in 
many activities of daily living as well as vocational and a vocational pursuit as part 
of the larger change. Therefore, persistent shoulder pain can substantially limit the 
patient’s quality of life and health.

The shoulder joint complex consists of the interplay between the glenohumeral 
(GH), acromioclavicular (AC), scapulothoracic, and the sternoclavicular joints. 
Additionally, there is a balance of stability and mobility that must be achieved to 
allow for function without dysfunction.

The glenohumeral joint is considered the main joint of the shoulder. It is a ball 
and socket joint held in place by dynamic and static stabilizers. The innervation of 
the glenohumeral joint is mainly supplied by the suprascapular nerve and to a lesser 
degree the axillary nerve and the lateral pectoral nerve.

The acromioclavicular joint is a saddle joint that is located at the cephalad and 
lateral portion of the shoulder. Along with the sternoclavicular joints, it helps with 
allowing the mobility of the clavicle with shoulder movements. Additionally, the 
scapulothoracic joint is a contact point between the scapula and the thorax. The 
scapulothoracic joint plays a role in allowing gliding of the scapula along the poste-
rior thoracic wall.
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Table 8.1  Differential diagnosis of shoulder pain

Categorical differential of 
shoulder pain

Common mechanical causes of 
shoulder pain

Less common 
mechanical causes of 
shoulder pain

1. � Mechanical
2. � Malignant
3. � Visceral referral pain 

(diaphragm, gall bladder, 
ulcer, duodenum, heart, 
spleen, apex of lungs)

4. � Neurologic (brachial 
neuritis, neuropraxia, 
post-hepatic neuropathy)

5. � Cervical referral pain
6. � Chronic pain syndromes 

(chronic regional pain 
syndrome, fibromyalgia, 
myofascial pain, thoracic 
outlet syndrome)

1. � Subacromial pain syndrome (rotator 
cuff tendinosis, rotator cuff tear, 
subacromial impingement, rotator 
cuff strain, bicipital tendinosis)

2. � Glenohumeral instability
3. � Acromioclavicular joint sprain

1. � Adhesive 
capsulitis

2. � Fractures
3. � Glenohumeral 

joint arthritis

�Etiology

The differential for shoulder pain is broad but, most shoulder pain is mechanical and 
musculoskeletal in origin (Table 8.1).

�Clinical Evaluation

The history of a patient with shoulder pain involve characterization of the pain 
including the onset, pattern of change, characterization of pain, location, radiation, 
intensity, aggravating, and alleviating features. Additionally, one must inquire if the 
pain changes with head and neck movements. Red flags for shoulder pain include 
symptoms suggesting of an underlying malignancy, visceral, and neurologic 
etiologies.

As part of the comprehensive assessment, the patient’s past medical history, 
medications, and allergies needs to be elicited. Patient’s handedness, occupation, 
and avocational pursuits are also important to document.

The physical examination of the shoulder includes inspection, range of motion, 
palpation, and special tests. It begins with inspection and includes how the patient 
carries their arm and neck as well as any skin changes, soft tissue changes and any 
malalignment of the bony structures. Typically, people with or without shoulder 
pain may have a protracted shoulder. There are limited association of poor posture 
and pain [2–6]. Capsular pattern of restriction first occurs in shoulder external rota-
tion and abduction and could point to adhesive capsulitis. Surface anatomy would 
be important in identifying the tender structure with palpation. See Table 8.2 for 
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Table 8.2  Common orthopedic special tests

Condition tested Orthopedic specialty test
Shoulder impingement • � Nears

• � Hawkins Kennedy
Rotator cuff tendinopathy or 
tear

• � Supraspinatus: Empty can (Jobe’s), full can
• � Infraspinatus: resisted shoulder external rotation with elbow 

against the body
• � Teres minor: Resisted shoulder external rotation in the 

Hornblower’s position
• � Subscapularis: Liftoff test, belly press test

Bicipital tendinopathy • � Uppercut test
• � Speed’s test
• � Yergason’s test

Acromioclavicular joint • � Scarf’s test
• � AC joint shear test

Shoulder instability • � Sulcus sign
• � Load-and-shift test
• � Anterior and posterior apprehension test

commonly used orthopedic specialty testing. Although these tests have limited sen-
sitivity and specificity [7–9] they are nevertheless helpful in narrowing down the 
differential diagnosis.

�Diagnostic Testing

�Imaging

Basic imaging includes shoulder radiograph and ultrasound. The X-ray can help 
identify underlying bony fractures, infiltrative lesions, or malignancy. Additionally, 
a high riding humeral head with decreased subacromial height can be suggestive of 
rotator cuff tears [10, 11]. Shoulder ultrasound is better at identifying pathology of 
the soft tissue [12, 13]. One caveat is musculoskeletal ultrasound is highly user 
dependent [14–16]. Shoulder MRIs can also better help identifying underlying soft 
tissue pathology and bony or joint pathology. MR arthrograms has the added benefit 
of being more sensitive for labral tears. A negative bone scan can be helpful in rul-
ing out chronic regional pain syndrome [17].

�Electrodiagnostic Testing

Electrodiagnostic testing with nerve conduction studies and electromyography can 
be helpful in identifying underlying neurologic causes and characterizing the pat-
tern of involvement if the patient presents with neurological symptoms or signs. 
Conditions that electrodiagnostic testing can help define in patients with shoulder 
pain includes axillary neuropathy, neuralgic amyotrophy, and radiculopathy.
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�Outcome Measures and Psychosocial Testing

Shoulder Pain and Disability Index is a common outcome measure that can be used 
to better characterize patients with shoulder pain to monitor response to treatment 
and the less subjective manner. Other pain outcome measures including the brief 
pain inventory are also helpful.

�Common Shoulder Conditions

�Subacromial Pain Syndrome

Subacromial pain syndrome is defined as non-traumatic shoulder pain related to the 
structures of the subacromial space. This new term, subacromial pain syndrome, has 
been proposed to include conditions such as rotator cuff tendinosis which can occur 
concurrently, and impingement which is a mechanistic description [18].

Typically, patients will report pain in the anterolateral shoulder with a referral 
pattern down the lateral arm to the level of the elbow. This pain is aggravated mostly 
with overhead activities, repetitive activities, or sleeping at night. The pain is 
described typically as an achy or dull pain with sharp characteristics when aggra-
vated. Palpation of the rotator interval and over the distal portion of the acromion 
may be tender. Range of motion may be limited with a painful arc between 60 and 
120° in abduction. Shoulder impingement testing may be positive and resisted rota-
tor cuff tendon testing may reproduce pain and giveaway weakness. A drop arm sign 
occurs when the patient suddenly drops their arm when asked to gradually lower the 
arm from a fully shoulder abducted position. A positive test suggests a rotator 
cuff tear.

This condition responds very favorably to active based rehabilitation program 
with loading of the rotator cuff tendons and building strength of the periscapular 
muscles [19, 20]. Additionally, education regarding pacing, and activity modifica-
tion can be helpful. Medications with simple analgesics can help control incidental 
pain. Pain modulating analgesics, although having limited evidence, are often used 
with persistent pain.

There are several interventional options. Steroid injections in the subacromial 
space have shown mixed results [21–23]. There are limited evidence with subacro-
mial ketorolac injections [24, 25]. Barbotage can be helpful if there is calcific ten-
dinosis [26]. Interest in orthobiologic options has been growing with mixed evidence 
for the use of platelet rich plasma therapy [27–31]. Platelet-rich plasma therapy 
involves the injection of autologous platelets into the painful structure to deliver a 
supraphysiologic concentration of the growth factors and signaling proteins found 
within the granules of the platelets.
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�Glenohumeral Joint Instability

There are dynamic and static stabilizers of the shoulder that maintains GH joint 
stability. It is important to differentiate between the terms of laxity, which is 
increased joint flexibility that is normal and asymptomatic, and instability which 
unlike laxity is pathological. Instability can be post-traumatic, atraumatic, or mixed 
in etiology. Additionally, it can be unidirectional or multidirectional.

Clinically, it can present with symptoms of vague pain, history of recurrent sub-
luxation or dislocations, popping, catching, and stiffness. A history of antecedent 
trauma with shoulder subluxation or dislocation is often recalled. Atraumatic insta-
bility is usually in patients who participate in overhead sports or have underlying 
connective tissue disorder.

Physical examination with observation, palpation, range of motion, and special 
tests is still important to rule out concomitant pathology. Special tests for shoulder 
instability include sulcus sign (presence of a divot below the acromion upon down-
ward traction of the arm), anterior apprehension test (patient apprehension with 
slow shoulder external rotation with the shoulder at 90° abduction and elbow at 90° 
flexion while supine), and relocation test (resolution of apprehension with posteri-
orly directed pressure on the anterior shoulder after patient displays apprehension 
with anterior apprehension test). Additionally, posterior apprehension test (patient 
apprehension with posterior force on the elbow and shoulder adduction with the 
shoulder at 90° anterior flexion, neutral shoulder rotation, and elbow at 90° flexion 
while supine with the scapula supported) can be indicative of posterior shoulder 
instability. Examination of the joint above and below as well as neurological exami-
nation is part of the comprehensive shoulder examination.

Plain radiographs may demonstrate a dislocated shoulder. Additionally, Bankart 
fractures or Hill-Sach lesions are indicative of previous shoulder dislocations. MR 
arthrograms have the added benefit of identifying underlying labral, cartilage, and 
joint capsule injuries.

Conservative management under the guidance of physiotherapy includes 
strengthening the dynamic stabilizers, addressing kinetic chain deficits, improving 
scapulothoracic mechanics, and optimizing neuromuscular control. Immobilization 
can be helpful for comfort but does not change the rate of recurrence [32, 33]. 
Surgical stabilization is considered if conservative management fails. Some clini-
cians do pursue surgical stabilization after initial shoulder dislocation [34] due to 
the high rates of recurrence [35].

�Conclusion

There are many causes for shoulder pain with local musculoskeletal sources being 
most common. Accurate diagnosis and appropriate therapy while considering the 
patient’s goals and expectations are important in the management of shoulder pain.
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9Fibromyalgia

George Deng

Introduction

Fibromyalgia is commonly seen by physicians in all fields. Due to the various diag-
nostic criteria used, fibromyalgia has been estimated between 2% and as high as 
15% in certain populations [1–3]. This condition is often associated with several 
other painful and chronic conditions such as headaches, temporal mandibular joint 
disorder, irritable bowel syndrome, and endometriosis [4, 5].

Pain can be classified as nociceptive, neuropathic, or nociplastic as per the 
International Association for the Study of Pain [6, 7]. Fibromyalgia falls within the 
nociplastic classification. Nociplastic pain is defined as “arises from altered noci-
ception despite no clear evidence of actual or threatened tissue damage causing the 
activation of peripheral nociceptors or evidence for disease or lesion of the somato-
sensory system causing the pain” [6, 7].

The exact etiology and pathophysiology are unknown as patients often do not 
have a structural source of pain but describe debilitating pain [8]. The prevailing 
theory is that fibromyalgia is the result of abnormal pain processing resulting from 
central sensitization with multiple contributing factors [8, 9]. Studies in the periph-
eral nervous system have also found that a proportion of patients who was initially 
labeled as having fibromyalgia have abnormal sodium channels in their nociceptors 
or have small fiber neuropathy [10–12]. Additionally, there is a strong family his-
tory for fibromyalgia. Twin studies suggest a 50% contribution from genes [13, 14]. 
On the other hand, early life adversity and adverse childhood events have been 
shown to be associated with several negative heath consequences including pain 
[15, 16]. Additionally, stress and exposure to war and persecution has also been 
associated with fibromyalgia [17, 18].
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�Clinical Evaluation

The diagnosis of fibromyalgia has evolved through the years. Previous versions 
have relied on physical examination identifying 11 tender points [19]. However, the 
most recent diagnostic criteria moved away from relying on physical examination 
and uses a physician administered checklist with the 2010 update [20]. The current, 
2016 modification [21], diagnostic criteria require the presence of widespread pain, 
reaching threshold for a widespread pain index and symptom severity scale, and a 
duration lasting for at least 3 months [21].

As a part of the comprehensive pain evaluation, sleep [22–24] and mood [24, 25] 
dysfunction should be identified and managed due to their bidirectional influence 
with pain. Eliciting psychosocial factors can be helpful in better understanding the 
patient’s pain and to address the patient’s pain from a biopsychosocial perspective 
[26, 27]. Patients may also have other functional somatic symptoms that should be 
screened [4, 5, 28].

Past treatments and their response are important to elicit to help guide further 
management.

The physical examination includes a comprehensive neurological and musculo-
skeletal examination. The tender point examination is no longer part of the fibromy-
algia diagnostic criteria and is associated with its own challenges in standardization 
and training [19, 21].

�Diagnostic Testing

Additional investigations should be undertaken with care and while balancing the 
pre-test probability and limiting the risk of excessive investigations. The Canadian 
fibromyalgia guidelines recommend the following blood work to rule out common 
treatable painful conditions: complete blood count (CBC), C-reactive protein/
erythrocyte sedimentation rate (CRP/ESR), creatine kinase (CK), and thyroid 
stimulating hormone (TSH) [29]. Further investigations of bloodwork or imaging 
should be guided by the patient’s symptoms [29]. Other investigations, for example, 
are electrodiagnostic testing, sleep study, and imaging. Electrodiagnostic testing 
can be helpful in ruling out large fiber polyneuropathy, mononeuropathy, or radicu-
lopathies which can present with pain and neuropathic symptoms. Non-restorative 
sleep correlates with psychological variables, somatic symptoms, and pain severity 
[30–32].

�Management

Although there is no cure for fibromyalgia, there are several management options to 
help with symptoms and to optimize function. Management should be patient cen-
tered and goal directed focusing on self-management from a multi-modal approach 
[33–36].
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�Non-pharmacological Options

Pain neuroscience education has been shown to have a positive effect in numerous 
chronic pain conditions [37–40]. Education needs to be patient tailored to maximize 
understanding. Components of pain neuroscience education include topics such as 
neuroanatomy, function of pain, definition of pain, pain processing, central sensiti-
zation, descending inhibition of pain, as well as the different dimensions of pain to 
name a few. Additionally, consistent messages and approach from health care pro-
viders including reassurance regarding patient’s symptoms, the difference between 
harm and hurt, and the avoidance of over-medicalization is important. Fibromyalgia 
support groups or chronic pain clinics often can help organize a structured educa-
tion program. The benefit of education includes improving attitudes, coping skills, 
and self-efficacy, all of which can influence response to treatment [29]. Specifically, 
multicomponent therapy which is the combination of education or physiological 
therapy with exercise has been found to be helpful for fibromyalgia management 
[41, 42].

There is a bidirectional correlation between pain and mood with increased psy-
chological and substance use comorbidities in patients with fibromyalgia [24, 25, 
43–45]. Even if the patient does not meet criteria for a psychological pathology, 
various traditional psychological interventions can be helpful. Psychological treat-
ments that have evidence in the management of chronic pain include operant behav-
ior therapy [46–48], cognitive behavior therapy [42, 48–50], acceptance and 
commitment therapy (ACT) [51–55], as well as mindfulness-based stress relaxation 
(MBSR) [55–57]. ACT and MBSR are considered third wave treatments that have 
been gaining evidence in the treatment of chronic pain [58].

Exercise has also been shown to be helpful in fibromyalgia and various other 
chronic pain conditions [41, 42, 59–71]. The mechanism is likely multifactorial 
including upregulation of the endogenous opioid system, endogenous cannabinoid 
system, immune system, and the descending noxious inhibitory system [72–75]. 
When counseling patients on exercise, one must be mindful of the risk of pain 
aggravation associated with increasing physical activity which may discourage a 
patient in pain from continuing with exercise. Generally, starting slow and building 
upon positive goals would be helpful in maintaining a positive lifestyle change.

Complementary and alternative medicines are commonly used by fibromyalgia 
patients [76]. This includes Chinese medicine [77], homeopathy [78], nutraceuticals 
[79], acupuncture [77, 80, 81], and chiropractic treatments [82]. These treatments 
may have some immediate effects in pain relief, but evidence is lacking for a sus-
tained effect.

�Pharmacological Therapies

Medications can help augment the above mentioned non-pharmacological treat-
ments. The current paradigm in pharmacological therapy includes starting with 
simple analgesics such as acetaminophen or nonsteroidal anti-inflammatory drugs 
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as needed. Additional pain modulating medications can be considered. Many of 
these medications have side effects or dual indications that may be beneficial in a 
fibromyalgia patient and therefore treatment from a symptom based approach can 
help more than one of the patient’s symptoms [33, 83]. Only duloxetine and prega-
balin have Health Canada approval for the treatment of fibromyalgia, and the FDA 
has also approved milnacipran, whereas the other medications are used off label. 
Classes of medications includes serotonin norepinephrine reuptake inhibitor, tricy-
clic antidepressant, gabapentinoids, cyclobenzaprine, and cannabinoids [29, 84].

Drug
Potential beneficial 
effects Potential negative effects

Serotonin norepinephrine reuptake 
inhibitor

Antidepressant
Anxiolytic

Suicidal ideation
Worsens sleep
Gastrointestinal side 
effects

Tricyclic antidepressant Sedating Increases fatigue
Gabapentinoids Sedating anxiolytic Increases fatigue

Increases weight
Cyclobenzaprine Sedating Increases fatigue
Cannabis Sedating

Improves anxiety
Increases fatigue

Although opioids have a strong analgesic effect, careful consideration for its 
indication is recommended prior to an opioid trial. There are multiple comorbidities 
with high-risk factors for opioid abuse in patients with fibromyalgia. These include 
history of physical, sexual, and substance abuse as well as history of mental health 
disorders. This can be better elucidated with validated tools such as the opioid risk 
tool. Of the opioids, only tramadol has been studied in fibromyalgia and provides a 
positive effect on the pain and improve quality of life [85, 86]. Guidelines recom-
mend starting with weak opioids if an opioid trial is to be initiated [29, 84].

Although there is biological possibility for the effect of cannabis on pain, its 
clinical utility for pain remains controversial [87, 88]. Reviews found that cannabis 
can be helpful in neuropathic pain and fibromyalgia [88, 89]. There is a recent inter-
est in using low-dose naltrexone for management of fibromyalgia [90–92].

�Other Treatments

There are several other therapies with limited evidence used for the management of 
fibromyalgia. Lidocaine and ketamine infusions are used clinically to treat chronic 
pain but the evidence for its use is sparse [93–95]. There is emerging evidence that 
transcranial direct current stimulation and repetitive transcranial magnetic stimula-
tion is helpful in fibromyalgia patients [96, 97].
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�Conclusion

Generalized pain is a chronic condition and a definitive cure is challenging to 
achieve. A biopsychosocial approach can be the most pragmatic path to pain man-
agement. Involvement of allied health members in an interdisciplinary model of 
care can help address the pain from a variety of directions.
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10Myofascial Pain

George Deng

�Introduction

Pain localized over particular muscles is commonly seen in clinical practice. 
However, the existence of myofascial pain is debated due to the paucity of convinc-
ing biological plausibility. It may be better conceptualized as central and peripheral 
sensitization. The definition of myofascial pain is “a hyperirritable spot in skeletal 
muscle that is associated with a hypersensitive palpable nodule in a taut band. The 
spot is painful on manual compression and can give rise to characteristic referred 
pain, referred tenderness, motor dysfunction, and autonomic phenomena” [1]. Key 
features in the presentation of myofascial pain include taut bands, trigger points, 
referred pain, and local twitch response [1].

Myofascial pain and fibromyalgia are similar in that both are pain syndromes aris-
ing from altered nociception without evidence of actual or threatened tissue damage. 
In contrast to the widespread pain seen in fibromyalgia, myofascial pain is a local-
ized chronic pain syndrome [2]. Other contrasting features of myofascial pain from 
fibromyalgia include referral pain with palpation and the lower prevalence of somatic 
symptoms [2].

The pathogenesis of myofascial pain is controversial and incompletely under-
stood. Simmons’ “integrated hypothesis” later expanded by Gerwin is perhaps the 
most widely accepted theory for the pathogenesis of myofascial pain [3]. The theory 
postulates that myofascial pain begins with abnormal acetylcholine release leading 
to increased tension in the muscle fiber with blood flow constriction and muscle 
hypoxia, disrupted mitochondrial function and the subsequent release of sensitizing 
substances [3]. This creates a cycle of additional abnormal acetylcholine release and 
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further sensitization of the local muscle tissues [3]. Additionally, neurogenic inflam-
mation, sensitization, and limbic system dysfunction can play a role [4].

�Clinical Evaluation

As with clinical evaluation of patients with pain, it starts with a thorough history. 
Characterization of the pain is important. Additionally, it is important to rule out an 
underlying neuromuscular condition with signs and symptoms of muscle cramping, 
pigmenturia, weakness, atrophy, and fasciculations.

It is also important to elicit any sleep and mood symptoms, given the bidirec-
tional nature of sleep, mood, and pain [5–8].

A functional history is also important. It is not only important to elicit what can 
and cannot be done but also the tolerance of activities that is limiting a patient’s 
function. This can include things like sitting and walking tolerance, or tolerance 
while working on the computer. This can also serve as a measure of response to 
treatment.

A neurological examination with particular attention to ruling out an upper motor 
neuron syndrome is important which includes assessing for tone, deep tendon 
reflexes, plantar response, and Hoffman’s response. Assessment of power may be 
difficult to interpret as there may be antalgic weakness due to the pain.

The examination for myofascial pain follows the musculoskeletal examination 
approach of look, move, feel, and special tests. On inspection, it is important to look 
for malalignment that may be indicative of contributing factors, but one must be 
mindful that alterations in posture does not necessarily mean pain [9]. Additionally, 
information can be gleaned from how the patient moves during the whole of the 
clinical encounter. With myofascial pain, a patient’s range of motion may be 
restricted due to the underlying myofascial pain. Identifications of the myofascial 
restrictions of range can help a clinician prescribe targeted therapy of those mus-
cles. Palpation is needed for the diagnosis of myofascial pain. Palpation can localize 
taut bands and trigger points that may be amenable to treatment. It is also important 
to ask about referral pain patterns during palpation of the tender points. Orthopedic 
special testing can be included to further evaluate any other common underlying 
musculoskeletal pathology such as rotator cuff dysfunction, lateral epicondylosis, 
and radiculopathy for example.

�Diagnostic Testing

Although there is no bloodwork that can give the diagnosis of myofascial pain, it is 
still important to rule out other diagnosis on the differential. Blood work according 
to the Canadian Fibromyalgia guidelines is a good place to start including, complete 
blood count, creatine kinase, thyroid stimulating hormone, c-reactive progein, and 
erythrocyte sedimentation rate as these abnormalities can suggest an underlying 
painful treatable condition [10].
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Electrodiagnostic studies can be helpful to rule out underlying myopathic or neu-
rogenic causes of pain, but again cannot diagnoses myofascial pain syndrome. 
Similarly, imaging studies cannot diagnose myofascial pain. Its use is to rule out 
other diagnosis on the differential and must be undertaken at the clinician’s discre-
tion. Novel imaging techniques still under investigation that has not yet gained clini-
cal adoption include sonographic assessment [11], and magnetic resonance 
elastography [12].

�Treatment

Research on the treatment for myofascial pain is sparse and the evidence for various 
treatments are mixed and is based on lower evidence recommendations. Treatment 
options can be broadly classified under conservative, pharmacological, and inter-
ventional options.

Several conservative options exist. Although pain neuroscience education has 
shown to be beneficial in chronic pain with central sensitization [13–16], this has 
not been well studied in myofascial pain syndrome [17, 18].

Several allied health professionals can help with the management of myofascial 
pain. Their tools include thermotherapy [19], spray and stretch techniques [19, 20], 
electrotherapy [20, 21], laser therapy [21, 22], muscle energy technique [23], spinal 
manipulation [21], massage [20], and post-isometric relaxation [24] to name a few. 
Although these modalities can bring short-term pain relief, as they are passive treat-
ments, they do not serve to build patient self-efficacy in the management of chronic 
pain conditions such as myofascial pain.

Exercise-based treatments for chronic pain are shown to be helpful in various 
conditions including myofascial pain. Exercise has been known to increase pain 
thresholds, induce endogenous opioid production, and stimulate endogenous anti-
inflammatory response [25]. Randomized control trials have shown an effect with 
exercise [26]. Additionally, resistance exercise has some evidence in its management 
as well [27, 28]. There is also evidence with stretching-based exercises [27, 29].

Other more invasive conservative treatment options commonly employed 
includes dry needling sometimes also called intramuscular stimulation [30–32], and 
acupuncture [21]. Likewise, these treatment options are passive and has a concern 
of not bolstering patient self-efficacy.

The evidence for pharmacological management of myofascial pain is very 
sparse. Simple analgesics can be an initial option using a stepwise approach. 
Additionally, topical compounded medications can be helpful in delivering thera-
peutic to localized areas of tenderness. The evidence of topical compounded medi-
cations is limited, and the exact compounds is often guided by expert’s opinion and 
local practice patterns. Compounded medications can include lidocaine [33, 34], 
nonsteroidal anti-inflammatories such as diclofenac [35] or ketoprofen, muscle 
relaxers such as cyclobenzaprine, pain-modulating neuropathic medications such as 
gabapentin, amitriptyline, and NMDA antagonists such as ketamine. Additionally, 
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topical menthol [36] and capsaicin [37] can also be used to induce certain sensory 
receptors.

Other pharmacological options include pain modulating antidepressants and 
antiepileptic medications. These include tricyclic antidepressants [38, 39], sero-
tonin norepinephrine reuptake inhibitors, and gabapentinoids [39]. Given that myo-
fascial pain is typically a chronic condition, opioid trials should be taken only after 
very careful consideration and with specific functional goals [40, 41]. The evidence 
for cannabis in the management of pain is mixed and controversial [42].

Interventional options for the management of myofascial pain include trigger 
point injections [32, 43, 44]. These injections deliver local anesthetic into the trigger 
points to interrupt the pain cycle. Although the expected duration of the local anes-
thetic effect is a few hours, patients often report benefits lasting for days to weeks. 
Additionally, some practitioners may include corticosteroids or botulinum toxin 
[44–46] into the trigger point injections to prolong the duration of response from 
these injections with mixed evidence. Nevertheless, long-term benefit is difficult to 
achieve with trigger point injections and the patient’s self-efficacy is often neglected 
with this treatment modality. Additionally, there is some evidence that suggests that 
it does not matter what substance is used for the injection [43].

�Conclusion

Myofascial pain is a poorly understood clinical entity that is commonly encountered 
by clinicians. The diagnosis of this condition is still controversial and the evidence 
for treatments are mixed. One must be mindful of any underlying pain generators 
that may be perpetuating myofascial pain. Principles of using interdisciplinary and 
comprehensive pain treatments are helpful for the management of this chronic pain 
condition.
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11Chronic Sore Throat

Kevin Fung and Andrew James MacDonald

�Chronic Pain Syndromes—Chronic Sore Throat

Sore throat is a common presentation in otolaryngology that almost everyone will 
experience multiple times over their lifespan. It is a seemingly benign complaint; 
however, there are a wide range of etiologies. These are most often infectious 
causes with viral infection being the most common. The diagnosis is relatively 
simple, and the acute sore throat is usually self-resolving with a relatively low risk 
for complications outside of true Group A streptococcal pharyngitis [1]. The man-
agement and recommended investigations for acute sore throat differ between 
countries, although most involve some combination of conservative management 
and antibiotics [2]. Chronic sore throat is more complicated to diagnose and 
before concluding with a functional diagnosis, there are a number of differentials 
that need to be considered.

�Consider the Differential

Viral is the most common infectious etiology. Common pathogens include influ-
enza, rhinovirus, and coronavirus. Due to the difficulty of testing and the self-
resolving nature of these infections, specific viral testing is not employed [3]. 
Bacterial pharyngitis is less common, but tends to be more severe. Common causes 
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include Group A beta-hemolytic streptococci, Group C streptococci, and Neisseria 
Gonorrhoeae. Fungal infections should be considered in certain immunocompro-
mised individuals [3].

Non-infectious contributors to sore throat can be physiological, chemical, and 
environmental. Physiological and chemical factors include cigarette smoke inhala-
tion (including second-hand smoke), snoring, tracheal intubation, phonotrauma, 
and drug effects, including angiotensin-converting enzyme inhibitors [4], chemo-
therapy agents, and inhaled corticosteroids [5, 6].

Certain diseases are linked with pharyngitis as well. Gastroesophageal reflux 
disease [7], Kawasaki disease [8], and thyroid disease [9] can all cause symptoms 
of sore throat throughout their pathological course. Rare presentations can include 
epipharyngitis from IgA nephropathy [10], and throat pain caused by cervical spon-
dylosis [11, 12]. In pediatric populations, adenitis periodic fever, aphthous ulcers, 
pharyngitis, and adenitis (PFAPA) should be considered when the cardinal symp-
toms described in its name are present [13].

Environmental factors should also be considered when determining a differential 
of chronic sore throat. Ambient air pollution, urban living/traffic fumes, occupa-
tional irritants (including pulp mills, woodworking, biowaste, and factory exhaust 
emissions), gas pollution, machine coolants, nitrogen trichloride from indoor swim-
ming pools, sulfur dioxide from volcano eruptions, indoor air pollution, low humid-
ity, and cold temperature can all contribute as environmental causes of sore 
throat [14].

When inflammation and pathology remain undetectable after examination of the 
patient with chronic sore throat, there is still a differential to consider. It is most 
important to rule out a concealed malignancy, for example in the base of the tongue, 
tonsils, or hypopharynx. Additionally, one should inspect anatomically adjacent 
areas for sources of pain such as submandibular gland pathology and temporoman-
dibular joint arthritis. Once proper investigations are made to rule these out, various 
functional diseases can be considered in the diagnosis.

�Functional Causes of Chronic Sore Throat (Table 11.1)

Table 11.1  Functional diseases causing sore throat, key investigations for their diagnosis, and 
potential management

Functional disease
Clinical picture and 
pearls Key investigations Potential management

Burning mouth 
syndrome

Burning oropharyngeal 
pain; taste alterations; 
oral dryness; 
exacerbated by hot 
foods, relieved by cold 
foods

History and oral 
examination for 
reactive oral 
appliances

Medical management 
(e.g., gabapentin, alpha 
lipoic acid); CBT

Chronic fatigue 
syndrome

Adolescents with 
profound fatigue in 
addition to sore throat

History CBT; exercise therapy
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Functional disease
Clinical picture and 
pearls Key investigations Potential management

Glossopharyngeal 
neuralgia

Intermittent, unilateral, 
sharp shooting pain in 
oropharynx

Imaging to rule out 
secondary 
glossopharyngeal 
nerve compression

Medical management 
+/− local analgesic 
injection; surgery if 
unresponsive to 
treatment

Eagle syndrome Unilateral pain in 
oropharynx; possible 
radiation to neck and 
referred otalgia

CT Medical management 
+/− local analgesic 
injection; surgery if 
unresponsive to 
treatment

Hyoid syndrome Sore throat with anterior 
neck pain

– Medical analgesia; 
surgery if unresponsive 
to treatment

Functional globus 
sensation

Non-painful “lump in 
the throat” feeling

History PPI; antidepressants; 
psychotherapy

Muscle tension 
dysphonia

Chronic sore throat with 
hoarseness

History Vocal therapy; manual 
therapy; TENS

Psychogenic sore 
throat

Psychologic 
comorbidity

History CBT

Table 11.1  (continued)

�Burning Mouth Syndrome

Burning mouth syndrome is a chronic pain disorder that can present as pharyngeal 
pain, although it classically involves almost all areas of the oral mucosa, most often 
affecting the anterior two thirds of the tongue. Many patients report taste alterations, 
oral dryness, and that pain is exacerbated by hot or spicy foods and relieved by cold 
foods. The disease can be secondary to a medical condition, like a nutritional defi-
ciency, or a reaction to an oral appliance [15]. Pain without any predisposing cause 
is considered primary burning mouth syndrome [16]. The condition is most com-
monly found in older adults [17] and is found more frequently in women than men. 
Due to its association with postmenopausal women, it has been theorized that hor-
monal factors could contribute to the condition [15]..

Management should involve ruling out and addressing the root cause of burning 
mouth syndrome in the case of secondary disease. This includes managing systemic 
disease such as diabetes, treating a nutritional deficiency (e.g., vitamin B12) [18], or 
addressing an ill-fitting or reactive oral appliance. Next, management for primary 
disease can be considered. Strong evidence from clinical trials is lacking for pri-
mary burning mouth syndrome treatment, but certain modalities hold some success 
and show promise. Clonazepam has been demonstrated to relieve pain topically [19, 
20] and systemically in low doses, however, the latter has mixed results [20–22]. 
Combination therapy of gabapentin and alpha lipoic acid has also shown to reduce 
symptoms [23]. Other interventions with lower evidence of effectiveness include 
anticonvulsants, electromagnetic radiation, and physical barriers [22]. Burning 
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mouth syndrome can be associated with psychiatric conditions including depression 
and anxiety [17, 24], and psychotherapy interventions such as cognitive behavioral 
therapy (CBT) have had success in reducing pain symptoms [25]..

�Chronic Fatigue Syndrome

Chronic fatigue syndrome is a functional disease found in children, adolescence, 
and adults that is primarily characterized by new, severe, and disabling fatigue, co-
presenting with sore throat among other symptoms; specifically, impaired memory/
concentration, tender cervical/axillary lymph nodes, muscle pain, multi-joint pain, 
headaches, non-restorative sleep, and/or post-exertion malaise have been associated 
with chronic fatigue syndrome [26]. Although not every patient with chronic fatigue 
syndrome will present with sore throat, it is consistently part of multiple diagnostic 
criteria for the disease [27]..

There are several biological and psychosocial predisposing factors to chronic 
fatigue syndrome, most which center around trauma and are precipitated by stress 
[26]. The idea of a chronic viral infectious etiology has been proposed and studied, 
but the data remain controversial and inconclusive [28]. The strongest evidence for 
treatment of this disease is for CBT [29–31]. Exercise therapy has also demon-
strated potential for treatment [32]. Prognosis is generally favorable and is more 
effective the earlier the treatment is initiated [33]. However, diagnosis must be cer-
tain as intervention on persistently fatigued children and adolescents without full 
chronic fatigue syndrome criteria can reduce motivation and increase persistence of 
fatigue [34]. If a patient presents with chronic sore throat secondary to profound 
fatigue, physicians should keep chronic fatigue syndrome within their differential 
diagnosis.

�Glossopharyngeal Neuralgia

Glossopharyngeal neuralgia (GPN) is characterized as sharp, shooting pain in the 
oropharynx, often unilateral and aggravated by mandibular functions and swallow-
ing [35]. The pain tends to be fleeting, lasting seconds to minutes, and can also 
involve the tonsillar fossa, ear canal, and the base of the tongue [35]. Rarely, patients 
can experience vagal symptoms with the pain including cough, hoarseness, syncope 
and/or bradycardia [36]. Following an acute attack, it is possible for patients to have 
GPN-related discomfort episodes for weeks to months [36]. The disease is fairly 
uncommon, estimated 0.8 per 100,000 populations a year [37]..

Secondary causes of GPN include trauma, radiation, neoplasm, infection, sur-
gery, vascular malformations, and demyelinating diseases [35]. Idiopathic causes 
can be due to compression via vessels or compression of the glossopharyngeal at 
anatomic constrictions, such as entering or exiting the brainstem [38].. Diagnosis is 
clinical and determined by the presence of neuralgic pain characteristics and pain 
distribution [38]..
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Treatment for GPN begins with pharmacotherapy and can be treated surgically if 
initial management fails. Carbamazepine, gabapentin, and pregabalin are consid-
ered first line treatment [35], and glossopharyngeal nerve block can work as a safe 
adjunct to medication [39]. Microvascular decompression of nerve roots has estab-
lished itself as an effective surgical option for GPN [40]. Although there is no evi-
dence for treating GPN with psychiatric therapies, it is possible patients with 
significant quality of life effects can benefit from psychopharmacology or psycho-
therapy [16].

�Stylalgia/Eagle Syndrome

Eagle’s syndrome, or stylalgia, is classically described by recurrent unilateral throat 
pain, neck pain, pharyngeal foreign body sensation, dysphagia, and referred otalgia 
[41]. Similar to glossopharyngeal neuralgia, pain symptoms can be exacerbated by 
swallowing and mandibular functions. It is typically associated with the elongation 
of the styloid process to a length of greater than 3 cm, however relatively few indi-
viduals with elongated styloid processes will be symptomatic [42]. This anatomic 
variance is associated with increased risk of carotid artery dissection [43, 44]. There 
are two identified forms of Eagle syndrome: the classic type associated with irrita-
tion of the trigeminal, facial, glossopharyngeal, and vagus nerves, and the carotid 
artery type which is linked to irritation of the carotid nerve plexus [45].

Gold standard for diagnosis is CT scan, but angiography and 3D reconstructive 
imaging both have roles for diagnosis as well. The relief of symptoms upon injec-
tion of lidocaine into the tonsillar fossa can also be diagnostic for Eagle syn-
drome [46].

Medical management is advocated to be the first-line treatment, although no 
single optimal treatment has yet been identified. This is typically an analgesic such 
as an NSAID, and an alternative conjunct such as anti-convulsants, anti-depressants, 
local injections, and manual manipulation [47]. When medical management fails, 
surgical interventions can be considered. Both extra- and intra-oral surgical options 
exist, each with their own benefits and drawbacks [48]. Other therapies, such as 
manual therapy and exercise, have been studied as alternatives, but with mixed 
results [49].

�Hyoid Syndrome/Anterior Neck Pain Syndrome

Although hyoid syndrome classically presents as anterior neck pain, it is possible 
for pharyngeal pain to be part of the presentation [50]. The pain can also spread to 
the supraclavicular region, the sternocleidomastoid, the ear and the temporal region 
[50]. Similar to other chronic throat pains, swallowing and head movement can 
exacerbate symptoms [51]. Treatment includes medical analgesia, such as NSAIDs, 
or local anesthetic to the greater cornu of the hyoid bone. Alternatively, surgical 
excision of the greater cornu of hyoid bone has demonstrated to be effective man-
agement [50].
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�Functional Globus Sensation

If a patient describes their chronic sore throat as non-painful, globus pharyngeus 
should be considered on the differential. It is described as a “lump in the throat” 
feeling and most commonly affects women under the age of 50 [52]. The etiology 
is currently unknown. It is generally considered to have psychological components, 
however, there are theories that physiological factors such as GERD and other 
esophageal pathologies also play a role [52, 53]. Small studies have suggested that 
anti-depressants may have some benefit [54]. Proton pump inhibitors have been 
advocated as treatment, but studies have demonstrated mixed results for its efficacy 
[55–57]. Given the psychological components of globus sensation, CBT may play a 
role in treatment [55]. A small study has also suggested hypnotically assisted relax-
ation therapy may also have some benefit to patients [58].

�Muscle Tension Dysphonia

Suspect muscle tension dysphonia (MTD) if the chronic sore throat is accompanied 
with a history of dysphonia. MTD is a relatively common functional voice disorder 
that specifically involves excess tension in laryngeal and paralaryngeal muscles, 
with throat pain or discomfort as a common symptom. Etiology of this disease has 
a number of contributors, including psychological factors, voice misuse, and com-
pensation for underlying disease [59]. As with other functional voice disorders, 
voice therapy is highly recommended in management [60, 61]. Studies have sug-
gested that manual manipulations of the larynx such as laryngeal manual therapy or 
manual circumlaryngeal therapy have short-term [62] and long-term [63] pain 
reducing effects. Transcutaneous electrical stimulation (TENS) was also found to be 
effective in treating pain from MTD [64, 65].

�Psychogenic Sore Throat

A psychogenic sore throat should only be diagnosed after all other potential diagno-
ses have been excluded. It is possible that true psychogenic chronic sore throat may 
be rare, as a recent two year study found only 48 out of 1580 patients presenting to 
a clinic with chronic sore throat were diagnosed with psychogenic sore throat [66]. 
As with other somatizing disease, CBT can be effective for reducing pain symp-
toms [25].

�Conclusion

There is a wide differential for functional causes of chronic sore throat, however 
they do not have time-sensitive mortality nor morbidities. Thus, it is important to 
take the time to rule out organic causes first, especially concealed malignancies. 

K. Fung and A. J. MacDonald



97

Once the diagnosis is confidently narrowed down to functional disease, a multidis-
ciplinary approach is important for management. There are important roles for exer-
cise therapy, voice therapy, and CBT or psychotherapy in certain diagnoses. 
Additionally, although there are invasive interventions for some diseases, such as 
surgery, it is important to begin with conservative management first.
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12Ear Pain and TMJ

Brian W. Blakley and Rick Soordhar

�Anatomy and Physiology of Ear Pain and Pressure

The neuroanatomy of the ear is complex and varied. Figure 12.1 is a standard depic-
tion of the sensory innervation of the pinna, but many authorities would suggest that 
the lesser occipital nerve and branches of the glossopharyngeal and facial nerves 
may innervate portions of the pinna and external auditory canal.

Why is there disagreement? Is there a consistent pattern of sensory innervation 
of the pinna that some authors do not know about? Clinical observation of patients 
with well-known nerve lesions often reveals patterns of nerve dysfunction that do 
not align with a consistent, linear view of innervation. Conflicting descriptions are 
not “wrong.” They illustrate the variability and plasticity that occurs in humans and 
is one reason why symptoms and findings are not consistent with a single, lin-
ear model.

The area surrounding the ear is even more neuroanatomically complex than the 
pinna (Fig.  12.2) and has the most diverse innervation in the human body. 
Dysfunction in one nerve causes referred dysfunction in another. Considering that 
nerves are two-way connections, not just wires, with peripheral and central sensiti-
zation, neural plasticity and inherent variability of neuroanatomy, it is not surprising 
that symptoms and findings often fail to follow a pattern predicted by simple, 
labelled lines.

Sensory neurons involved in pain include (1) thinly myelinated, high threshold 
fibers that sense the acute, first wave of pain called Aδ fibers; (2) myelinated, low 
threshold fibers called Aβ fibers that sense touch, pressure, movement, and 
vibration; and (3) unmyelinated, high threshold fibers called “C” fibers that act for 
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The anterior auricular branches of the auriculotemporal nerve innervates the skin overlying
the tragus, as well as the adjacent part of the helix. The auricular branch of the vagus nerve
innervates the ear canal, tragus and part of the auricle. The great auricular nerve innervates
the skin of the lateral auricle and the skin over both the parotid gland and mastoid process.
Source: Roberts 2017. 58 Reproduced with permission from Elsevier.

Auricular branch of
the vagus nerve

Helix

Concha

Auriculotemporal nerve
Auricular branch of the
vagus nerve
Great auricular nerve

Great auricular
nerve

Tragus

Lobule

Auriculotemporal
nerve

Fig. 12.1  Innervation of the pinna from https://www.aerjournal.com/articles/non-invasive-low-
level-tragus-stimulation-cardiovascular-diseases

long duration and cause the sensation of pain to persist (see Chap. 2). Chronic pain 
that persists in the absence of some stimulus usually results from activation of “C” 
fibers. When “C” fiber activation occurs chronically in the absence of a stimulus, it 
can be said that the nervous system is pathological. This is called neuropathic pain, 
and clinically is the most problematic type of pain. Neuropathic pain responds 
poorly to NSAIDs. Nociceptors are sensors of unpleasant or nociceptive sensa-
tions—pain, pressure, fullness as well as neutral sensations such as the feelings of 
touch. The thalamus appears to be the site where nociceptive sensations are inter-
preted as unpleasant. There is growing evidence that aberrant neural processing in 
the thalamus may result in pain in some cases of neuropathic pain (see Table 12.1). 
Nociplastic pain is a new pain class consisting of nerve damage caused by ongoing 
pain [1].

Ear pain can be caused by local, regional, or systemic causes. In all but a few 
cases the diagnosis can be established by history and physical examination. Some 
“clinical peals” for evaluation of ear pain include asking:

	1.	 “How is your hearing?” Otitis media is infected fluid in the middle ear so it must 
have associated hearing loss. A slow or uncertain response will be seen in young 
children or sometimes in adults with otitis externa which often has altered 
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Fig. 12.2  Innervation of the area surrounding the ear. The ear region is a junction point for mul-
tiple cranial and peripheral nerves with a variety of sensory functions

Table 12.1  Differentiation of some types of pain

Nociceptive pain Neuropathic pain Myogenic
Cause Appropriate 

activation of 
sensory receptors

Pathology of the nervous 
system itself; central and 
peripheral sensitization

Muscle splinting, muscle 
spasm, myofascial trigger 
points

Quality 
descriptors

Sharp, acute Burning, tingling, electrical 
shock, stabbing

Dull & achy pain

Time course Short <3 months Chronic >3 months Short or chronic
Treatment NSAIDs, ASA Gabapentinoids, SSRIs, 

SNRIs, TCAs
Muscle relaxant, 
myofascial trigger point 
treatment, acupuncture

Examples Infection, trauma, 
post-surgical

Herpetic neuralgia, myofascial 
pain, fibromyalgia

Muscle spasm, 
myofascial pain 
dysfunction
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hearing or muffling. If the patient quickly answers that his/her hearing is 
unchanged with pain, otitis media is very unlikely.

	2.	 “Is the ear pain bilateral or unilateral?” The mandible is essentially the only 
structure that runs from one ear to the other (...well, yes the skull does too, but 
no muscles do) so bilateral ear pain should be considered TMJ pain until proven 
otherwise.

	3.	 “Does the pain radiate up the side of the head or down the neck to the shoul-
ders?” Otitis media localizes to the ear. TMJ, myofascial pain, and other muscu-
lar pain may center on the ear but radiate.

	4.	 “What makes the pain worse?” Pain that increases with swallowing is suspicious 
for tonsillar or hypopharyngeal/laryngeal pathology including tumor, and mus-
cle tension dysphonia. Post-tonsillectomy pain is often referred to the ear. Pain 
induced by biting or chewing suggests dental problems.

	5.	 “Is the pain constant or intermittent?” Pain due to tumors or otitis media is fairly 
constant. Muscle spasm is intermittent and “spasmodic.”

	6.	 “Do you have a lot of headaches?” Migraine and tension headaches are common 
causes of ear pain. Ask about other migraine symptoms but remember that 
migraine is common and may exist in addition to other causes.

	7.	 “Do you have muscle or joint pain elsewhere in your body?” Myofascial pain 
syndrome, fibromyalgia and other rheumatoid disorders often cause ear pain, but 
patients may not associate the other conditions, so direct questioning is important.

�Clinical Evaluation of Ear pain and Pressure

�Step 1: Consider Local Causes

History should consider 6 “P’s” that cover all ear symptoms:

	1.	 Pain or pressure.
	2.	 Perception of noise (tinnitus).
	3.	 Poor hearing.
	4.	 Pus (drainage or otorrhea).
	5.	 Perturbations of balance (dizziness).
	6.	 Paralysis—or weakness of the facial nerve.

Physical exam should include a general head and neck exam that focuses on 
whether the tympanic membrane (TM) is normal. For most disorders, the symptom 
of pressure, rather than pain is present.

Abnormal TM Possibilities.

•	 Serous otitis media.
•	 Acute otitis media.
•	 Retraction.
•	 Perforation.
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•	 Normal TM.
•	 Otosclerosis does not cause pain but can cause pressure sensation. Otosclerosis 

is the presumptive diagnosis for patients with a conductive hearing loss without 
explanation, with normal tympanic membrane and normal tympanogram. The 
hearing loss typically starts in young adult years and usually there is a family 
history consistent with the disorder such as a father who had surgery for hearing 
loss. The usual therapy is surgical (stapedectomy), but hearing aids also work 
well for those who do not want surgery.

•	 Ménière’s disease can cause pressure but not pain. Definite Meniere’s disease is 
defined by (1) recurrent attacks of spinning vertigo that last at least half an hour; 
(2) either fluctuating aural pressure, tinnitus, or fluctuating hearing; and (3) doc-
umented hearing loss. Without hearing loss, patients can be told that they may 
have Meniere’s but “probable Meniere’s” overlaps with many other ear syn-
dromes and is a non-diagnosis. Treatment for persistent and bothersome 
Meniere’s includes (1) salt restriction and avoiding triggers if these are observed; 
(2) diuretics; (3) corticosteroids—both systemic and intratympanic; (4) occa-
sional benzodiazepine such as clonazepam or lorazepam if not too frequent; (5) 
endolymphatic sac surgery or destructive treatments such as (6) intratympanic 
gentamicin injection; (7) surgical labyrinthectomy; or (9) vestibular nerve sec-
tion, which is the “gold standard” for eliminating spells of vertigo, but has surgi-
cal risks and may result in chronic imbalance.

•	 Superior semicircular canal dehiscence (SSCD) may cause pressure but not pain. 
Autophony, aural fullness, hyperacusis without movement of the TM with respi-
ration or sniffing.

•	 Patulous Eustachian tube (PET) is another possible cause of ear pressure and 
perhaps mild pain. The typical history includes autophony, aural fullness, often 
improving when the patient puts his/her head between the knees. PET often fol-
lows weight loss or pregnancy. The tympanic membrane moves with respiration 
or sniffing. Tympanic membrane movement with Valsalva or pinched nostril 
is normal.

•	 Stapedius muscle contraction or tensor tympani syndrome may cause pressure, 
particularly with loud noises. These are difficult to distinguish so a preferred 
term is the more general “middle ear myoclonus.” Symptoms may consist of 
clicking not synchronous with the pulse or sometimes a muffling or distortion of 
sound with pressure induced by sound.

�Step 2: Consider Regional Causes

Consider TMJ dysfunction first. TMJ dysfunction sometimes called TMD is a com-
mon, widely underrecognized cause of ear pain. TMJ dysfunction is associated with 
a variety of other functional symptoms such as dizziness, tinnitus, neck and facial 
pain, headaches, and many others so it can be difficult to distinguish from other 
disorders. The pain of TMJ is variable from constant to intermittent and from mild 
to severe, although the more severe pain is more likely to radiate.
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The physical exam is important for TMJ diagnosis as follows:

•	 The joints may be tender to palpation. This is strong evidence of TMJ 
dysfunction.

•	 Mouth opening is often reduced or there is hesitation to complete opening with 
TMJ dysfunction. In adults and older children, the distance between upper and 
lower teeth should be about 50 mm. Clinically the distance between the upper 
and lower incisors should accommodate the width of three fingers [2].

•	 Palpate the TMJs while the patient opens and closes the mouth. Fingers can be 
placed in the external auditory canal during repetitive mouth opening and clos-
ing. Often there are clicking, popping, crepitus, or cracking noises which reflect 
pathology of the intra-articular TMJ disc.

Notice if the TMJs move symmetrically or if the jaw moves from side to side 
during opening (deviation or deflection). Such movements indicate that one or both 
TMJ(s) is(are) not moving smoothly. The TMJ is one of the most complex joints of 
the body, behaving as a ginglymoarthrodial joint, which allows for both rotation and 
translation to maximize mouth opening. The intra-articular disk of the pathologic 
TMJ may obstruct translation, sometimes only for a portion of the range of motion, 
after which it reduces to its normal position (see Fig. 12.3). Observe the incisors 
during jaw movement to see if there is asymmetric movement as evidence of reduc-
tion of the TMJ disk. Displacement with reduction is indicated if the jaw deviates 
during opening but returns to the midline with complete opening. A unilateral dis-
placement without reduction is found if the jaw deviates to one side and remains 
displaced with full mouth opening. However, a bilateral disc displacement without 
reduction is found if the jaw opens straight up and down but the opening is usually 
less than 45 mm.

Fig. 12.3  Normal TMJ (left panel) with fibrocartilaginous disc between the condyle and the gle-
noid fossa. With mouth opening (center panel) the condyle rotates but also slides forward. If the 
disc is damaged (right panel) movement of the condyle is restricted. It the disc displacement cor-
rects it may do so with a snap or pop. If it does not correct deviation of the jaw with mouth opening 
may occur
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•	 Palpate the muscles around the TMJ and perform intraoral palpation of the tem-
poralis insertion, lateral pterygoid and medial pterygoid muscles looking for ten-
derness. Extraorally palpate the temporalis, masseter, sternocleidomastioid, and 
trapezius for pain, tenderness, or myofascial trigger points.

•	 The diagnosis of TMJ dysfunction is supported by completing a thorough TMJ 
examination, TMJ imaging (MRI or cone beam computed tomography (CBCT)) 
and functional testing. Relief of symptoms can occur if the condyles are decom-
pressed to take the compression of the auriculotemporal nerve by providing a 
better position of the condyle in the glenoid fossa. Functional testing can be 
completed by placing a spacer between the incisors and asking if this position 
relieves some pain and/or a reduction of pain when the clinician is palpating the 
head and neck muscles. A useful spacer that is usually available is a stack of six 
tongue blades.

Also, examine the teeth for possible dental problems. Tenderness of molar teeth 
may indicate dental infection or abscess that can mimic facial and ear pain. Palpate 
for digastric spasm, tender lymph nodes in the retromandibular area.

If the above examinations are negative, examine the larynx and hypopharynx for 
pathology causing referred pain.

�Step 3: Consider Systemic Causes

These are commonly not considered but are important and can be assessed by most 
clinical physicians within their specialty [3, 4]. Many patients will think they are 
irrelevant and not mention these issues unless specifically questioned. The most 
common systemic causes of ear pain include:

•	 Migraine.
•	 Fibromyalgia.
•	 Myofascial pain.
•	 Statin-induced myositis.
•	 Arthritis and connective tissue disorders.

Treatment for ear pain obviously relates to the underlying diagnosis. Infections 
and tumors have specific treatments. Dental interventions may be helpful for TMJ 
dysfunction. Occlusal correction and various splints can provide relief [5–7]. Some 
physiotherapists have a special interest in TMJ disorders [8, 9]. TMJ surgery is 
occasionally an option for severe cases [10, 11]. If the underlying cause cannot be 
corrected pharmacological or psychological support may help as discussed in other 
chapters. Pharmacological support should avoid the chronic use of opioids and ben-
zodiazepines. SNRIs such as venlafaxine may be more helpful than SSRIs but may 
reflect what has been studied [12]. Good comparisons of SSRIs versus SNRIs are 
lacking. Of the tricyclics, amitriptyline has the strongest support in the literature 
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[12]. Sometimes the side-effects of tricyclics such as sleepiness can be helpful but 
for all these measures the efficacy is only moderate.
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13Functional Dizziness

Jason Azzi and Jordan Hochman

�Introduction

The vestibular system is formed by a set of paired organs and associated central 
processing. This sensory system processes head position, motion, and spatial orien-
tation. The processing of these sensory systems allows the stability and fluidity of 
posture, gaze, and head movements. Dysfunction within this system can result in 
dizziness; one of the most frequently encountered patient complaints, with a preva-
lence ranging from 15% to 35% [1]. Vestibular dysfunction frequently causes imbal-
ance or spinning vertigo [2]. However, it is evident that functional disorders can 
both interact with and imitate vestibular disease.

Dizziness may have a significant impact on an individual’s quality of life, pro-
ductivity, social capacity, may lead to increased use of healthcare resources, and 
even a reluctance to leave home [3]. These symptoms also contribute to an increased 
rate of falls and injuries from falls when compared to non-dizzy controls [4]. Given 
the significant impact on autonomy, production, and healthcare utilization, there is 
considerable gain from its early diagnosis and management.

The vestibular organs are the semicircular canals and the otolithic organs. 
Vestibular organs allow the brain to detect accelerations in all directions. The semi-
circular canals detect angular accelerations while the otolithic organs detect linear 
accelerations. The semicircular canals are composed of three orthogonally arranged 
canals—the superior, posterior, and horizontal canal—which communicate with the 
vestibule. It is this organ system that senses three-dimensional angular acceleration. 
Semicircular canal dysfunction dominates the vestibular senses after acute inner ear 
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damage, resulting in a spinning sensation, but prolonged or chronic inner ear dys-
function may cause imbalance.

The otolithic organs—the utricle and the saccule— sense linear translation and 
gravity. It is plausible that otolith dysfunction primarily causes imbalance or veer-
ing, particularly if the symptom is induced by changes in the head with respect to 
linear acceleration, head tilt, and gravity.

Hair cells constantly release glutamate in the afferent vestibular neuron syn-
apses, triggering a baseline rate of action potentials. Glutamate is not affected by 
serotonergic drugs, so selective serotonin reuptake inhibitors (SSRIs) and serotonin 
and norepinephrine reuptake inhibitors (SNRIs) are not useful in acute dizziness. 
After a peripheral injury, central compensation occurs over time, so central nervous 
system and limbic system activation occurs involving serotonin, norepinephrine, 
and acetylcholine, raising the possibility that SSRIs and SNRIs may be useful for 
some chronic dizziness, particularly if an emotional component is present.

Reflex disturbances may reflect symptoms. The vestibular system is involved 
with three main reflexes: the vestibulo-ocular reflex, the vestibulo-spinal reflex, and 
the vestibulo-collic reflex. The vestibulo-ocular reflex helps stabilize the gaze dur-
ing movements of the head by coordinating compensatory ocular movements oppo-
site to the head movements. In doing so, the reflex allows for the stabilization of 
images on the retina of the eye. The vestibulo-spinal reflex modulates the muscle 
tone and positioning of the body to help maintain posture and gait. Finally, the 
vestibulo-collic reflex acts on the muscles of the neck to help maintain the stabiliza-
tion of the position of the head.

Although there are many diagnostic labels for different forms of dizziness, the 
distinctions between them overlap considerably and are generally “clinical”, which 
means that they are based on a patient’s history rather than objective data. Evidence 
of physiological distinctions is often lacking. For this reason, most dizziness has a 
functional component. See Fig. 13.1.

Falls

Imbalance
Dizziness

Spinning
vertigo

Fainting

Fig. 13.1  Dizziness has 
many labels
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�Pathology

Dysfunction in any of the peripheral or central vestibular structures is common. In 
a recent survey study, 35.4% of adults in the United States aged 40 years and older 
reported vestibular dysfunction [5]. In addition to increasing the risk of falls, ves-
tibular dysfunction may have a significant impact on quality of life. In a population 
survey carried out in Germany, the lifetime prevalence of vertigo was 7.4%, with a 
one-year prevalence of 4.9% and an incidence of 1.4% [6]. The discrepancy between 
the rate of vestibular dysfunction and the rate of vertigo suggests that the general 
population typically compensates for vestibular damage.

Many specific vestibular disorders have been described in the literature, such as 
benign paroxysmal positional vertigo, Meniere’s disease/endolymphatic hydrops, 
vestibular neuritis, and labyrinthitis. This chapter focuses on functional forms of 
dizziness.

As opposed to organic diseases, functional diseases are medical conditions that 
are unexplained by biological processes [7]. Functional dizziness encompasses dis-
orders presenting with symptoms of vertigo, unsteadiness, and imbalance. While 
quite common, identifying a functional disorder remains challenging. Further, there 
may be an interplay between a biological process and a maladaptive response. The 
patient’s clinical history, physical examination, and special testing are central to 
making the diagnosis [7].

�Persistent Postural-Perceptual Dizziness

Persistent postural-perceptual dizziness (PPPD) is a recently defined condition 
characterized by sensations of unsteadiness and non-spinning vertigo. This condi-
tion is the result of the amalgamation of diagnostic criteria previously employed for 
the diagnosis of phobic postural vertigo, visual vertigo, and chronic subjective 
dizziness.

In 2014, a consensus was reached by the Barany Society in order to officially 
establish a set of five defining criteria, which must be met to make the diagnosis of 
PPPD (Table  13.1). In 2017, this condition was officially incorporated into the 
International Classification of Diseases [9]. PPPD is typically precipitated by an 
acute vestibular or neurologic event causing dizziness. However, in the case of 
PPPD, the ensuing adaptation following the acute injury is unsuccessful or mal-
adaptive. The patient then suffers durable symptoms that are challenging to resolve. 
Recent studies have shown that up to 25% of patients affected by an acute vestibular 
disorder demonstrate PPPD-like symptoms within the first year of follow-up [8].

While the pathophysiology of this condition remains poorly understood, it is 
thought that a stiffened postural control, a greater emphasis on visual rather than 
vestibular input for spatial orientation, and inadequate cortical mechanisms follow-
ing the initial insult contribute to the onset of this maladaptive behaviour [10]. As a 
consequence, patients develop an abnormal response to postures, motions, and 
visual stimuli [11].

13  Functional Dizziness
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Table 13.1  Diagnostic criteria of PPPD from the Bàràny Society [8]

(A) � One or more symptoms of dizziness, unsteadiness, or non-spinning vertigo are present on 
most days for three months or more. (1) Symptoms last for prolonged (hours long) periods 
of time but may wax and wane in severity. (2) Symptoms need not be present continuously 
throughout the entire day.

(B) � Persistent symptoms occur without specific provocation but are exacerbated by three 
factors: (1) Upright posture, (2) Active or passive motion without regard to direction or 
position, and (3) Exposure to moving visual stimuli or complex visual patterns.

(C) � The disorder is precipitated by conditions that cause vertigo, unsteadiness, dizziness, or 
problems with balance, including acute, episodic, or chronic vestibular syndromes, other 
neurologic or medical illnesses, or psychological distress. (1) When the precipitant is an 
acute or episodic condition, symptoms settle into the pattern of criterion A as the 
precipitant resolves, but they may occur intermittently at first and then consolidate into a 
persistent course. (2). When the precipitant is a chronic syndrome, symptoms may develop 
slowly at first and worsen gradually.

(D) � Symptoms cause significant distress or functional impairment.
(E) � Symptoms are not better accounted for by another disease or disorder.

The diagnosis of PPPD is made once all the diagnostic criteria are fulfilled based 
on patient history. This is not a diagnosis of exclusion. These symptoms tend to 
fluctuate and can often be accompanied by secondary or disparate diagnoses, also 
causing dizziness [10]. As such, physical examination, vestibular testing, and other 
investigations may still be indicated to assess for other contributors. Patients may 
have associated generalized anxiety and should be screened for it, as it can impact 
the treatment [10].

Treatment of this condition is largely based on research conducted on its precur-
sors and relies on early management and a multi-faceted approach. As with most 
chronic vestibular conditions, vestibular exercises are beneficial. Medical manage-
ment includes the use of SSRI or SNRI if the former is ineffective [10, 12–15]. 
While there is a paucity of data analyzing the benefit of these medications in PPPD, 
non-randomized studies have identified an improvement of symptoms in half to two 
thirds of patients with chronic dizziness. Further, while SSRIs have been shown to 
decrease symptoms of dizziness in patients with PPPD in particular, the addition of 
cognitive behavioral therapy (CBT) to SSRIs has been shown to both improve 
symptoms of dizziness when compared to the use of SSRIs alone and to decrease 
the amount of SSRIs required [16, 17]. While CBT seems to be useful in PPPD, the 
long-term sustained benefits have yet to be established [18].

�Visual Vestibular Mismatch(VVM)

VVM was first described in 1995 and was referred to, at the time, as “visual vertigo” 
[19]. Rates of this condition are difficult to characterize. It is often associated with 
migraine, and these patients can develop mal de débarquement if presented with the 
requisite stimulation [20].

This condition refers to a sensation of dizziness, general discomfort, or nausea in 
the presence of complex visual stimuli. Examples of such stimulating situations 
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include elevators or escalators, scrolling on a computer monitor, being inside a 
moving vehicle without a view of the surroundings, patterned carpets, checkered 
floors, or busy environments such as crowded malls and busy crosswalks. These 
individuals will often have an aversion to fluorescent lighting.

However, despite being a part of the diagnostic criteria for PPPD, when visual 
sensitivity is present alone, the diagnosis of VVM rather than PPPD is made. As 
with other functional diseases, the diagnosis of VVM is made clinically. Despite 
earlier reports suggesting increased sway on posturography testing, no correlation 
between VVM and posturography performance or caloric scores has been identi-
fied, complicating the diagnosis.

It is believed that the condition arises from overreliance on visual cues. This may 
be a corollary to a central re-weighting of sensory inputs. This is in contrast to the 
general response to disorienting stimuli, that being the dominant prioritization of 
vestibular input [21]. Though it is unclear why some patients develop this visual 
dependence while others do not [22].

Currently, the treatment of VVM is vestibular rehabilitation and desensitization 
to visual stimuli, which involves a graded exposure to optokinetic stimuli while the 
patient is initially seated, then standing, then walking [22, 23]. Pragmatic measures 
are often helpful, including assuming all the driving, sitting at the front of a bus, and 
avoiding points of visuo-vestibular conflict like a train, plane, or boats.

Concussion

Vestibular symptoms are among the most commonly reported by patients who have 
suffered a concussion [24–26]. While the majority of these patients will recover 
from their dysfunction, a subset of patients will go on to develop chronic symptoms. 
In fact, studies have shown that up to 50% of patients will continue to enduse symp-
toms of vertigo 5 years after a traumatic brain injury [27].

These patients will typically present with new-onset, difficult to characterize diz-
ziness and imbalance following a traumatic brain injury. Other symptoms reported 
included light-headedness, clumsiness, and visual disorientation.

It has been postulated that these chronic vestibular deficits may be in large part 
due to a combination of overlooked central and peripheral vestibular diagnoses, 
such as BPPV or vestibular migraines, and the impaired plasticity and repair mecha-
nisms of the brain from the trauma [28]. Other possibly overlooked vestibular dis-
orders associated with head trauma include labyrinthine concussion, superior canal 
dehiscence syndrome, and post-traumatic endolymphatic hydrops [29]. Another 
study found 100% of patients with post-concussive dizziness to have central dys-
function, 82.9% to have cervical dysfunction, and 46.3% to have vestibular dys-
function [30]. While the pathophysiology of chronic post-concussive vestibular 
symptoms remains poorly understood, it is likely multifactorial.

Cervical spine rehabilitation and vestibular rehabilitation (including canalith 
repositioning maneuvers, vestibulo-ocular reflex (VOR), cervico-ocular reflex,, and 
somatosensory exercises) are an effective modality in the management of dizziness 
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related to concussion [31–34]. In a study of 58 individuals suffering from dizziness 
following mild head injuries, 6–8 weeks of vestibular rehabilitation was found to 
improve VOR tests in 27–84% of participants [31]. In a randomized control trial 
assessing the benefits of cervical spine rehabilitation and vestibular rehabilitation in 
patients with sports-related concussions and persistent dizziness, neck pain, or 
headaches, patients receiving these therapies were found to have significantly 
decreased time to medical clearance, with 73% of patients receiving medical clear-
ance within 8 weeks as compared to 7% of patients who received cervical spine 
therapy alone [35]. Early return to symptom-limited activity and reengagement in 
life activities following concussion may be beneficial, though the current evidence 
is poor [36, 37].

�Vestibular Migraine

Population studies have found the prevalence of migraines to be nearly 20% [38–
40]. The prevalence of migraines is even higher amongst patients with recurrent 
vertigo [41]. Vestibular migraines refer to migraines associated with symptoms of 
vertigo. This condition was officially recognized in 2012 when the Classification of 
Vestibular Disorders of the Bárány Society and the Migraine Classification 
Subcommittee of the International Headache Society established a consensus diag-
nostic criterion [42] (Table 13.2). Since then, awareness of this condition is increas-
ing. In fact, 10% of patients being seen in headache clinics have been diagnosed 
with vestibular migraines [43]. With a 1-year prevalence of 2.7%, this condition is a 
common cause of dizziness, with studies showing that 12–21% of patients with diz-
ziness have vestibular migraines [44, 45]. Nonetheless, it remains underdiagnosed 
with two studies discovering that only 10% of patients meeting criteria for vestibu-
lar migraines being diagnosed with such [44, 46].

Table 13.2  Diagnostic criteria of vestibular migraine and probable vestibular migraine of the 
Bárány Society [42]

Vestibular migraine
(A) � At least five episodes with vestibular symptoms of moderate or severe intensity, lasting 

5 min to 72 h
(B) � Current or previous history of migraine with or without aura according to the international 

classification of headache disorders (ICHD) (86)
(C) � One or more migraine features with at least 50% of the vestibular episodes —Headache 

with at least two of the following characteristics: One-sided location, pulsating quality, 
moderate or severe pain intensity, aggravation by routine physical activity—Photophobia 
and phonophobia—Visual aura

(D) � Not better accounted for by another vestibular or ICHD diagnosis
Probable vestibular migraine
(A) � At least five episodes with vestibular symptoms of moderate or severe intensity, lasting 

5 min to 72 h
(B) � Only one of the criteria B and C for vestibular migraine is fulfilled (migraine history or 

migraine features during the episode
(C) � Not better accounted for by another vestibular or ICHD diagnosis
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This condition is more common among female patients and those with anxiety, 
depression, and prior head trauma [44]. Vestibular migraines can present with or 
without headaches. They can also present with attenuated headaches [47]. During 
episodes of dizziness, patients report a wide range of types of vertigo, including 
positional vertigo, visually induced vertigo, spontaneous vertigo, and motion-
induced vertigo. Patients may also report nausea, imbalance, photophobia, phono-
phobia, palpitations, auras, and auditory symptoms, including tinnitus, aural 
fullness, and hearing loss [48]. These vestibular episodes range in duration from 
seconds to days however will rarely exceed 72 h [47, 49]. Patients will typically be 
without any signs or symptoms between episodes. While there are no specific find-
ings on vestibular testing during episodes of acute migrainous vertigo, imbalance, 
spontaneous nystagmus, or positional nystagmus can be witnessed [50, 51].

The pathophysiology of vestibular migraines remains speculative and is largely 
based on the pathophysiology of typical migraines. As such, it is suspected that, like 
with typical migraines, there is a strong hereditary component to vestibular migraine 
[52]. Two main theories exist explaining the pathophysiology of vestibular 
migraines. See the chapter on headaches in this book. The ion channelopathy 
hypothesis postulates that defective ions cause an excess of extracellular potassium, 
triggering the spreading wave of depression and that these ions may also be present 
in the inner ear, leading to vestibular involvement. The trigemino-vascular hyper-
sensitization theory claims that the high extracellular potassium concentration 
depolarizes trigeminal nerve fibers on the ventral surface of the brain, leading to the 
release of vasoactive neuropeptides that increase the vascular permeability and 
dilate cerebral and labyrinthine vessels. This increase in blood flow and permeabil-
ity could in turn lead to the release of inflammatory mediators and the extravasation 
of plasma protein into the inner ear, triggering vestibular migraines [53, 54].

Treatments for vestibular migraines are largely based on the management of con-
ventional migraines (see Chap. 14). In the acute vestibular phase, antiemetics and 
antivertigo medications are used for the nausea and vertigo. The use of non-steroidal 
anti-inflammatories and other rescue medication used in migraines is unlikely to be 
beneficial [55–57]. Prophylactic management is the current standard of treatment 
and includes lifestyle changes and medical management. Encouraged lifestyle mod-
ifications include avoidance of triggers, exercise, diet, and sleep hygiene [58–60]. 
While the evidence is weak, a recent systematic review and meta-analysis concluded 
that traditional pharmacological agents used in the prevention of typical migraines, 
such as beta blockers, anticonvulsants, calcium antagonists, tricyclic antidepres-
sants, selective serotonin reuptake inhibitors, and serotonin–norepinephrine reup-
take inhibitors, do also demonstrate improvement in symptoms and frequency of 
events in patients with vestibular migraines [61]. Triptan medications are useful for 
migraine headaches, but less so for vestibular migraine. As with typical migraines, 
it is recommended to select the medication based on a patient’s comorbidities. 
Finally, while findings remain inconclusive, the use of vestibular rehabilitation may 
also prove beneficial [62].
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�Cervicogenic Dizziness

Cervicogenic dizziness is characterized by symptoms of dizziness in patients with 
neck pain, limited mobility, or injury. Generally, these individuals suffer from 
imbalance more than actual vertigo. There is controversy regarding the diagnostic 
entity; however, a recent study evaluating dizziness in the elderly population found 
65% of their dizziness to be due to cervical spondylosis [63].

Aside from the coexistence of neck concerns and dizziness, there are no defined 
criteria or specific tests used for the diagnosis of cervicogenic dizziness [64]. As 
such, this condition remains a diagnosis of exclusion [65]. Diagnosis may include 
the identification of dizziness occurring with neck pain and changes in neck posi-
tioning. The onset of these symptoms may be sudden or may develop gradually. 
Often, patients do not experience vertigo but imbalance, and symptoms typically 
last minutes to hours [65]. Physical assessment should include a cervical range of 
motion and provocative maneuvers.

The underlying etiology of cervicogenic dizziness is debated; however, various 
mechanisms have been proposed: acceleration–deceleration injuries, degenerative 
cervical spine disorders, sympathetic disorders, and vascular disorders. 
Fundamentally, it is suspected that cervical mechanoreceptor function and vestibu-
lar/cervico-proprioceptive input/weighting mismatch result in symptoms.

The treatment of cervicogenic dizziness is dependent on the suspected etiology. 
Treatment can include physiotherapy, medical treatment (NSAID, muscle relax-
ants) and surgical management [66].

�Conclusion

In summary, treatment of chronic, nonspecific dizziness may involve explanation, 
which can be therapeutic, medications, and physical therapy. The most appropriate 
medications are antidepressants. Perhaps 75% of patients with chronic, nonspecific 
dizziness respond to an SSRI [13], but SNRIs and SSRIs have similar effects. SNRIs 
may be more appropriate for associated pain (see neck pain and headache chapters 
in this book). In a young person with poor sleep, a tricyclic, such as amitriptyline, 
may be a good choice, providing better sleep and some pain control. If anxiety is a 
strong component, sometimes a low-dose benzodiazepine such as lorazepam or 
clonazepam can be helpful. Physical therapy is more appropriate for chronic, ongo-
ing imbalance than for infrequent, episodic symptoms.

Functional dizziness, like its organic counterpart, remains challenging to catego-
rize, diagnose, and manage. Overall, the evidence surrounding these conditions is 
being accrued but at the current time is limited. There is a significant need for 
research elucidating these conditions in order to guide the future development of 
evidence-based practice guidelines.
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�Facial Pain

Facial pain or secondary headache can be caused by different disorders within the 
head and neck region. These may range from trauma, inflammatory disorders and 
tumours. The main focus of this chapter will be to discuss facial pain that is attrib-
uted to the nose/paranasal sinuses (previously known as sinugenic facial pain) and 
non-sinugenic facial pain-related disorders (see Table 14.1). Non-sinugenic facial 
pain is caused by disorders of the head and neck region, other than nose/paranasal 
sinus disorders and primary headaches [1]. These include several regions in the 
head and neck region such as temporomandibular joint and cranial nerves. There is 
an overlap of shared symptoms and aggravating factors between migraine and rhi-
nosinusitis, and therefore patients with migraine may end up being referred to an 
otolaryngologist [2].
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Table 14.1  The differences between sinugenic and non-sinugenic pain [2]

Features Sinugenic pain Non-sinugenic pain
Pain severity Mild to moderate Moderate to severe
Pain quality Facial pressure and nasal 

congestion
Throbbing and excruciating pain

Duration 72 h or more Less than 72 h
Site Depends on the sinus that is 

involved, mostly unilateral
Maybe be generalised or localised. There 
is a poor correlation between location of 
pain and sinus anatomy

Aggravating 
factors

Changes in atmospheric 
pressure (e.g. diving, skiing 
and flying)

It depends on the site of inflammation. 
Chewing, exercise, light touch and certain 
food (chocolate and cheese), bright lights

Associates signs 
and symptoms

Anterior and post nasal drip, 
nasal congestion, obstruction, 
hyposmia and anosmia

Photophobia, phonophobia, with or 
without aura, nausea or vomiting.

ENT 
examination

Nasal congestion and thick 
purulent rhinorrhoea

Anterior and posterior rhinoscopy normal

Rhinoscopy Anterior and post nasal drip
Oedema of nasal cavity with or 
without nasal polyps

Anterior and posterior rhinoscopy normal

Paranasal 
CT-scan

Opacification of paranasal 
sinuses and occlusion of 
osteomeatal complex

Normal or minimal findings on paranasal 
CT scan

�Primary Headache Disorders

Primary headache disorders are functional illnesses that are not caused by anatomic, 
inflammatory, infectious, or physiological abnormalities. Approximately 98% of 
patients who present with a headache for medical evaluation will have a type of 
primary headache. The two major primary headache categories are migraine and 
tension-type headache [3].

�Migraine

Migraine is an inherited disorder of the brain in which the brain is hypersensitive to 
the changes in the environment as well as changes that occur within the body. 
Changes in sleep, stress level, activity level, hormones and any traumas or other 
medical conditions that the body is experiencing can be common triggers – triggers 
are usually partial and additive.

Many epidemiological studies have documented its high prevalence and socio-
economic and personal impacts. In the Global Burden of Disease Study, migraine is 
the second leading cause of years lived with disability (YLDs) and accounts for 
more disability than all other neurologic disordered combined [4].

The diagnosis is based on clinical criteria established by the International 
Classification of Headache Disorders, third Edition (ICHD-3): Migraine is a recur-
rent headache disorder manifesting in attacks lasting 4–72 h. Typical characteristics 
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of the headache are unilateral location, pulsating quality, moderate or severe inten-
sity, aggravation by routine physical activity and association with nausea and/or 
photophobia and phonophobia [5]. Migraine is a functional disorder and is a dis-
abling primary headache disorder. Brain imaging is usually unrevealing, but non-
specific white matter lesions can be seen in the subcortical or periventricular white 
matter regions demonstrated on MRI of the head, reported in 12–48% of migraine 
patients compared with 2–11% of control subjects [6].

Migraine has two major types: migraine with and without aura. Migraine without 
aura is a clinical syndrome characterized by headache with specific features and 
associated symptoms as discussed above. Migraine with aura is primarily character-
ized by the transient focal neurological symptoms (visual, sensory, motor, retinal 
and brainstem) that usually precede or accompany the headache [5].

The understanding of the pathogenesis of migraine remains incomplete: it 
involves the trigeminal nerve and its axonal projections to the intracranial vessels. 
Nociceptive signals from the trigeminovascular system are related to areas of the 
brain that are responsible for the perception of pain [7]. There are signalling mole-
cules involved in a migraine attack, such as calcitonin gene-related peptides 
(CGRP), which are potent vasodilators that are widely distributed in the trigemino-
vascular system [7] (Fig. 14.1).

CGRP ligands and receptors are widely distributed in the trigeminovascu-
lar system.

The physiological basis of the aura phase of migraine is hypothesized to be 
related to cortical spreading depression, a self-propagating wave of depolarization 
across the cerebral cortex that disrupts ionic gradients and is followed by cerebral 
hypoperfusion [9]. Hemodynamic changes accompanying cortical spreading 
depression have been documented on neuroimaging in patients who have migraine 
with aura, and not in patients who have migraine without aura [10].

Vasculature

CGRP

CGRP receptor complex

To CNS

ProCT?

Mast cell

TNF-α

Satellite
glia

Trigeminal ganglion
neuron

Fig. 14.1  CGRP action at peripheral receptors [8]
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�Misdiagnosis – ‘Sinus’ Headache

It is worth mentioning since migraine is a functional disorder and imaging is often 
unrevealing, misdiagnosis is common. A very large population-based study, entitled 
American Migraine Study II [11], demonstrated that many people who were diag-
nosed with migraine thought they had ‘sinus’ headache. Significantly, there were 
almost 20,000 study participants  – only about 50% who were diagnosed with 
migraine knew they had migraine before the study. The most common misdiagnosis 
was ‘sinus’ headache.

True ‘sinus’ headache, more properly called rhinosinusitis, is a rare condition 
and is secondary to a viral or bacterial sinus infection characterized by thick, disco-
loured nasal discharge, alteration of smell, facial pain and/or fever. Symptoms 
should resolve within 7 days after the remission of viral symptoms or after success-
ful treatment with antibiotics [12].

In a study of 3000 patients with ‘sinus’ headache, 88% of the participants were 
found to have migraine headache and not ‘sinus headache’ upon evaluation. Strict 
criteria from the ICHD-3 were used to tell the difference between the two headache 
types. In addition to their common symptoms of nasal and sinus congestion and 
facial pain and pressure, migraine patients had nausea, photophobia, moderate to 
severe headache, pulsing/throbbing pain and/or headache worsened by activity. In 
this study, almost 3000 patients with the complaint of ‘sinus’ headache were taking 
excessive over-the-counter and prescription decongestants, analgesics, antihista-
mines and nasal sprays without good relief. The lack of response supports the pain 
is related to migraine and not rhinosinusitis [13].

�Facial Pain Secondary to Rhinosinusitis

Sinugenic facial pain is an uncommon cause of isolated facial pain. Incorrect diag-
nosis may lead to unnecessary medical costs [14]. Acute rhinosinusitis (ARS) or 
acute-on-chronic rhinosinusitis can be attributed to the cause of facial pain or head-
ache. Chronic rhinosinusitis (CRS) alone typically does not cause significant facial 
pain unless there is an acute exacerbation. The site of facial pain depends on which 
paranasal sinus is involved. Patients commonly present with unilateral facial pain, 
fever and nasal symptoms (see Table 14.2). Toothache and unilateral facial pain are 
usually attributed to maxillary sinus infection. Frontal sinusitis may present with 
fever and facial pain around the eye and the supraorbital ridge. Recurrent acute 
sinusitis is often not sinusitis, and acute CT scans performed at the time of concern 
have demonstrated an absence of sinus disease [15].

The International Consensus Allergy and Rhinosinusitis (ICAR): rhinosinusitis 
2021  has formulated recommendations for the management of rhinosinusitis in 
adults (see Table 14.3). The primary goal of performing endoscopic sinus surgery 
(ESS) is to optimize sinus drainage and allow for better topical therapy delivery. A 
long-term study of over 5 years has shown the resolution of facial pain post ESS in 
47% of 51 cases [16].
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Table 14.2  Diagnosis of ARS and CRS [17]

Rhinosinusitis Duration Symptoms Nasal endoscopy CT changes
ARS Sudden 

onset
Less than 
12 weeks

Inflammation of the nose and 
paranasal sinuses characterised 
by two or more symptoms, one 
of which should be either nasal 
blockage/obstruction/
congestion or nasal discharge 
(anterior/posterior nasal drip): 
± facial pain/
pressure ± reduction or loss of 
sense of smell and either

Nasal polyps and/
or mucopurulent 
discharge primarily 
from middle 
meatus and/or 
oedema/mucosal 
obstruction 
primarily in middle 
meatus and/or

Mucosal 
changes 
within the 
osteomeatal 
complex and/
or sinuses

CRS More 
than 
12 weeks

Table 14.3  Recommendations from international consensus allergy and rhinology: rhinosinus-
itis 2021

ARS ABRS
Duration <7 days ARS > 7 days
INCS
Fluticasone 100 μg
Mometasone 200 μg
Budesonide 400 μg

Recommended Recommended

Saline irrigation Not recommended Recommended
Antibiotics Not recommended Recommended
Decongestants Not recommended Not recommended
Antihistamine Not recommended Not recommended

�Medical Therapy

�Corticosteroid Therapy in ARS

Corticosteroids have anti-inflammatory properties and therefore help to reduce 
intranasal mucosal inflammation which restores mucociliary clearance (MCC). 
Intranasal corticosteroid (INC) therapy has been recommended to be used as mono-
therapy within 7 days of ARS [18]. Although several studies [19–21] have looked at 
the use of oral corticosteroids in ARS, there is no conclusive evidence to support the 
use of oral corticosteroids in ARS.  A Cochrane review meta-analysis of 1193 
patients did not provide evidence to support the use of oral corticosteroids in 
ARS [22].

�Antibiotics in ARS

Literature has shown that a watchful waiting approach may be beneficial in patients 
with ARS.  It is recommended that antibiotics may be considered if there is no 
improvement after 7 days or if the patient develops worsening signs and symptoms. 
The choice of antibiotics is amoxicillin and clavulanate at a high dose of 4 g per day. 
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A systematic review has shown improvement of 88–97% in patients with acute 
bacterial rhinosinusitis (ABRS) in penicillin-resistant pneumococcal and beta-
lactamase positive infection [23]. A Cochrane review has shown that the most com-
mon side effects such as gastrointestinal upset have been implicated in patient 
discontinuing antibiotic therapy. Moreover, these side effects were not debilitating, 
patients could still continue with their respective activities of daily living. Options 
after failing amoxicillin ± clavulanate or for penicillin allergy include trimethoprim-
sulfamethoxazole, doxycycline or a fluoroquinolone [24].

�Saline Irrigation in ARS

The use of saline irrigation as an adjunct to antibiotics has been recommended for 
patients with ABRS. Use of large volume (250 ml) saline nasal irrigation is a pre-
ferred method over low volume (10 ml) saline irrigation [24, 25]. Inanli et al. [26] 
assessed the effects of different concentrations of saline on MCC. Three groups of 
subjects were 10 ml 0.9% saline group, 10 ml 3% saline group and group without 
topical treatment. The resultant MCC time was compared amongst the groups and 
showed no difference. However, Gerlardy et al. showed the benefits of using 250 ml 
saline irrigation over 10 ml saline with improvement in rhinorrhea and postnasal 
drip [27].

�Decongestants in ARS and ABRS

Decongestants help to reduce nasal congestion and restores patency of the sinuses. 
The risk of using decongestants poses a risk of the patient developing rhinitis medi-
camentosa if not monitored. The use of decongestants may help to reduce nasal 
congestion in ABRS [24].

Antihistamine in ARS and ABRS.
Braun et al. [28] in an RCT have shown an improvement in the use of loratadine 

in patients with allergic rhinitis. However European position paper on rhinosinusitis 
and nasal polyps (EPOS) 2020 guidelines and ICAR rhinitis 2021 have shown that 
there is no support for use of antihistamine in ARS/ABRS [24, 29].

�Migraine Treatment

The foundation of migraine management is lifestyle modification. Specific strate-
gies to create a regular and predictable schedule and environment that can be helpful 
for migraine. It is imperative that the patient keep a regular sleep schedule and meal 
schedule. Studies show routine aerobic exercise can decrease migraine frequency, 
severity and disability, ranging from 10% to 50% improvement [30–33].
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In terms of pharmacological options, it can be divided into abortive and preven-
tive treatments.

The most widely used abortive medications for migraine are nonsteroidal anti-
inflammatory drugs (NSAIDs), which are low-cost, over-the-counter analgesic 
agents. Effectiveness has been best documented for acetylsalicylic acid, ibuprofen, 
and diclofenac with a success rate of around 20% for achieving pain freedom in 2 h 
[34–36] (Fig. 14.2). NSAIDs have anti-inflammatory effects via depression of pros-
tanoid biosynthesis by inhibiting the COX enzymes and are able to prevent neuro-
genic inflammation [37].

Triptans are considered second-line medications. Triptans bind to 
5-hydroxytryptamine (5-HT serotonin) receptors in the brain. Increasing the 
effects of serotonin mediates pain and mood. The downstream effect results in a 
reduction of CGRP. Currently, there are seven oral triptans (almotriptan, eletrip-
tan, frovatriptan, naratriptan, rizatriptan, sumatriptan and zolmitriptan) available 
for clinical use. Standard dose triptans relieve headaches within 2 h in 42–76% of 
patients, and 2-h sustained freedom from pain was achieved for 18–50% of 
patients. Standard dose triptans provided sustained headache relief at 24  h in 
29–50% of patients, and sustained freedom from pain in 18–33% of patients [39]. 
An example of treatment response with sumatriptan is illustrated in Fig. 14.3.

In practice, providers might use subcutaneous sumatriptan preparations for a patient 
who requires rapid onset of action. For patients with nausea and vomiting, rizatriptan 
or zolmitriptan are good alternatives. Rizatriptan, almotriptan and eletriptan have the 
advantage of the fastest onset. Almotriptan, frovatriptan and naratriptan have the 
advantage of having a favourable side effect profile. Frovatriptan and naratriptan offer 
advantages if the patient has problems with recurrence and if the headaches have a slow 
onset. Both might also have advantages in prevention and/or migraine with a prodrome 
[40]. Refer to Table 14.4 for the pharmacokinetics of the triptans.
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Fig. 14.2  Freedom from migraine pain (% of patients) from acetylsalicylic acid, diclofenac potas-
sium (soluble) and ibuprofen [38]: all three analgesics demonstrated pain freedom in greater than 
20% of patients in each respective studies [34]

14  Headaches



128

100

75

50

Fr
ee

do
m

 fr
om

 P
ai

n 
(%

 o
f p

at
ie

nt
s)

25

0
50 mg Placebo 100 mg Placebo 6 mg

Sumatriptan Sumatriptan
(subcutaneous)

Sumatriptan (s) and Naproxen (N)Sumatriptan

27.5

10.6

32.1

10.7

59.1

14.9 16.0
22.9

32.5

7.7

Placebo PlaceboN
500 mg

S 50 or
85 mg

S 50 or
85 mg+

N 500 mg
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Table 14.4  Pharmacokinetics of the triptans [41]

Drug Route Onset Tmax (h) T1/2 (h) Bioavailability
Sumatriptan SQ

Intranasal
Oral

10–15 min
15–20 min
30–90 min

0.17
1.5
1.5

2
2
2

97%
17%
15%

Naratriptan Oral 1–3 h 2 5.5 70%
Rizatriptan Oral 0.5–2 h 1 2 45%
Zolmitriptan Oral 1 h 1.5 2–3 h 40%
Almotriptan Oral 1–3 h 2.5 3 70%
Frovatriptan Oral 2–4 h 3 26 h 20–30%

NSAID-triptan combinations, dihydroergotamine, non-opioid combination anal-
gesics (acetaminophen, ASA and caffeine) and several anti-emetics (metoclo-
pramide, domperidone and prochlorperazine) are additional evidence-based options 
for migraine treatment. Opioid-containing combination analgesics may be helpful 
in specific patients but should not be used routinely [42]. Consensus guidelines 
advise against the use of opioids and barbiturates in the treatment of migraine, 
because of adverse effects and the risk of dependency and medication overuse head-
ache [42].

New abortive migraine treatments are becoming available: small-molecule 
CGRP receptor antagonists, called gepants and the 5-HT1F receptor agonists, called 
ditans. The ditans act specifically on the 5 HT1F receptor as opposed to the tradi-
tional triptans which act on 5HT 1B and 1D receptors, hence the ditans can be 
administered in patients with comorbid or history of cardiovascular diseases [43].

Long-term management, such as preventive treatment may be required. The aim 
is to reduce the frequency, duration and/or severity of migraine attacks. The most 
widely used drug classes are antihypertensive agents (e.g. beta-blockers and 
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candesartan), antidepressant agents (e.g. amitriptyline) and anticonvulsant agents 
(e.g. topiramate and sodium valproate) [44]. For chronic migraine (greater than 15 
headache days a month for more than 3 months, at least 8 migraine days and 5 
migraine attacks) [5], the evidence-based effectiveness of topiramate and onabotu-
linumtoxinA (Botox) has been documented [45, 46]. New mechanism-based pre-
ventive therapies have recently been introduced, targeting the CGRP ligands or 
receptors. These include four injectable monoclonal antibodies (eptinezumab, ere-
numab, fremanezumab, and galcanezumab), which all have documented effective-
ness in randomized trials for the preventive treatment of episodic and chronic 
migraine [47–53].

�Tension-Type Headache

Tension-type headache is the most common type of primary headache disorder, 
with a lifetime prevalence in the general population ranging in different studies 
between 30% and 78% and it has a high socio-economic impact [4].

Tension-type headaches usually last from 30 min to 7 days. It is often a bilateral 
pain described as ‘a band around the head’ or vice-like. The pain is generally mild 
to moderate and is not worse with routine physical activity, which means that most 
people with tension-type headache continue their normal daily activities despite 
having their headache. A tension-type headache is not accompanied by nausea or 
vomiting. It may be accompanied by photophobia or phonophobia, but not both 
[5, 54].

The infrequent episodic tension-type headache usually has very little impact on 
the individual and, in most instances, requires no attention from the medical profes-
sion in contrast to frequent episodic tension-type headache which can be associated 
with disability [55]. Chronic tension-type headache (greater than 15 headache days 
a month for more than 3 months) is associated with decreased quality of life and 
high disability [56].

The exact mechanisms of tension-type headache are not known. Peripheral pain 
mechanisms are most likely to play a role in infrequent episodic tension-type head-
ache and frequent episodic tension-type headache [46], whereas central pain mech-
anisms play an important role in chronic tension-type headache similarly in chronic 
migraine [56]. Increased pericranial tenderness can be seen in patients with any type 
of tension-type headache [57, 58].

Treatment.
Simple analgesics, such as NSAIDs or aspirin, are treatment options for infre-

quent episodic tension-type headaches. The use of combination therapies contain-
ing either butalbital or opioids for the treatment of tension-type headache is generally 
not recommended because of the risk of tolerance, dependency, toxicity, and the 
development of medication overuse headache [59]. If tension-type headaches are 
frequent, long-lasting, or associated with a significant amount of disability, then 
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preventive treatment is recommended. Amitriptyline has shown to be effective in 
both episodic and chronic tension-type headaches [55, 60, 61] and non-
pharmacological treatments, such as biofeedback, relaxation, cognitive-behavioural 
therapy, acupuncture, massage therapy and/or physical therapy have shown to be 
beneficial in the management of tension-type headaches [62–67].

�Diagnostic Dilemma

The diagnostic difficulty most often encountered among the primary headache dis-
orders is in discriminating between tension-type headache and mild forms of 
migraine. Stricter diagnostic criteria have been suggested for tension-type headache 
in hope of excluding probable migraine that phenotypically resembles tension-type 
headache [5, 68]. There is a debate that tension-type headache and migraine are on 
the same disease spectrum and not completely distinct [69, 70].

�Facial Pain

Functional facial pain can involve the trigeminal nerve, which is responsible for 
pain and sensation of the face through three main branches, ophthalmic: maxillary, 
and mandibular nerves. Trigeminal neuralgia (TN) is one of the most common 
causes of facial pain [71]. It is reported that 150,000 people are diagnosed with TN 
every year and it is most common in people over the age of 50 with a preponderance 
for females [72].

TN is a disorder characterized by recurrent unilateral, brief electric shock-like 
pains, abrupt in onset, affecting one or more divisions of the trigeminal nerve and 
triggered by innocuous stimuli [5, 73]. It may develop without an apparent cause 
(idiopathic) or as a result of a secondary cause such as demyelination, space-
occupying lesion, infection, inflammation, neoplasm, etc. [74]. Classical TN is one 
of the most common types of TN suggestive of a vascular loop is in proximity to the 
trigeminal nerve identified on imaging [75].

Idiopathic TN is managed symptomatically. Anticonvulsant medications such as 
carbamazepine and oxcarbazepine are first-line treatments [76]. Other medications 
include gabapentin, baclofen, amitriptyline, nortriptyline, pregabalin, phenytoin, 
valproic acid, clonazepam, lamotrigine and topiramate [77].

If medications are ineffective in treating TN, several surgical procedures may 
help control the pain including microvascular decompression for classical TN [78] 
or lesioning procedures for idiopathic TN (percutaneous radiofrequency rhizotomy, 
percutaneous balloon compression, percutaneous glycerol rhizotomy and stereotac-
tic radiosurgery) [77, 79–82]. If a secondary cause is identified, addressing the 
underlying cause is the treatment of choice.
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Other cranial nerves and branches of the cranial nerves can be affected in a simi-
lar fashion as TN, including the glossopharyngeal nerve and nervus intermedius of 
the facial nerve [83, 84]. Treatment is similar to TN depending on the aetiology [84, 
85]. The diagnostic criteria for these conditions can be found in Sect. 13 of the 
ICHD-3 [5].

Other Headaches and Red Flags.
Other primary headache disorders to consider include the trigeminal autonomic 

cephalalgias (TACs), primary cough headache, primary exercise headache and pri-
mary headache associated with sexual activity.

TACs are characterized by unilateral head pain associated with ipsilateral cranial 
autonomic features such as lacrimation, conjunctival injection and rhinorrhea [5]. A 
brain MRI is required to exclude intracranial pathologies, such as cavernous sinus 
and pituitary lesions [86]. Examples of TACs include cluster headache, paroxysmal 
hemicrania, short-lasting unilateral neuralgiform headache attacks with conjuncti-
val injection and tearing (SUNCT), short-lasting unilateral neuralgiform headache 
attacks with cranial autonomic symptoms (SUNA) and hemicrania continua [87]. 
The diagnostic criteria of these TACs are based on the frequency and duration of the 
headaches [88]. Acute treatments for cluster headache include triptans and oxygen 
[89, 90]. Treatments of prevention for cluster headache include verapamil [91], 
lithium [92] and galcanezumab [93]. Treatment for paroxysmal hemicrania and 
hemicrania continua respond completely to therapeutic doses of indomethacin [94]. 
SUNCT and SUNA may be responsive to lamotrigine or intravenous lidocaine [95].

Primary cough headache is a headache precipitated by coughing or other Valsalva 
(straining) manoeuvre and headache last between 1 s and 2 h [96]. Brain imaging is 
required to rule out a space-occupying lesion, especially in the posterior fossa [97]. 
Primary exercise headache is a headache precipitated by any form of exercise and 
the headache lasts for less than 48 h [98]. Primary headache associated with sexual 
activity is a headache precipitated by sexual activity. It often lasts from 1 min to 
24 h with severe intensity and up to 72 h with mild intensity [99]. Brain imaging 
with vessel imaging is required to rule out vascular aetiology in both primary exer-
cise headache and primary headache associated with sexual activity [100]. 
Indomethacin has been used to manage these primary headache disorders with some 
effectiveness [101].

Other rare primary disorders not discussed here are listed in the ICHD-3, includ-
ing primary stabbing headache, nummular headache, hypnic headache and new 
daily persistent headache [5].

�Contact Point Headache (Sluder’s Neuralgia)

This is facial pain due to a contact point between two structures within nasal cavity, 
such as a nasal septal deviation or spur, a concha bullosa or medialized/hypertro-
phied middle turbinate. This phenomenon is also referred to as Sluder’s neuralgia or 
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sphenopalatine ganglion neuralgia [2, 102]. The International Headache Society has 
recognized it as a diagnosis with the following criteria: (A) Intermittent pain in the 
periorbital, temporozygomatic or medial canthal region, (B) Endoscopy and/or CT 
evidence of contact points without acute sinusitis, (C) Evidence that the pain can be 
attributed to mucosal contact based on worsening with dependent positioning or on 
abolition of pain with local anaesthetic and (D) Pain resolves in 7 days following 
surgical removal of contact point [5].

The first-line treatment is a trial of nasal decongestants or local anaesthetic which 
should provide temporary relief of the symptoms. Surgical intervention maybe 
offered in the form of septoplasty or excision of concha bullosa. However, this is 
debatable, especially in cases where the mucosal contact point does not result in 
nasal obstruction [1]. Most evidence for surgical therapy is level IV, with 11–67% 
being pain-free after the procedure. A systematic review found there is insufficient 
evidence to support the removal of contact points in the management of facial pain 
and suggest an initial 6-week trial of amitriptyline [103].

�Facial Pain and the Temporomandibular Joint

Facial pain can be directly related to pain arising from the temporomandibular joint 
(TMJ). Patients present with a history of facial pain that is caused by movement of 
the jaw, and chewing. On examination, application of pressure to the TMJ exacer-
bates the pain. Medical treatment involves the use of anti-inflammatories, analgesia, 
local warm compression to the TMJ or bite appliances. Second-line treatment may 
involve botox injections or be surgical and a referral to a dentist or oromaxillofacial 
surgeon is advised. The resolution of facial pain improves as the underlying TMJ 
disorder resolves [5].

�Red Flags

Red flags can be elicited from a detailed headache history and exam. A commonly 
used published mnemonic is SNOOP (Table 14.5) [104]. If these features are identi-
fied, a secondary cause should be investigated. With regards to the choice of imag-
ing, MRI is preferred over CT scan for most cases due to increased sensitivity, 
particularly for lesions in the posterior fossa, neoplasms, cervicomedullary lesions, 
pituitary lesions, intracranial hypertension/hypotension and vascular disease [6]. 
However in the acute setting, such as the emergency department, a CT scan could 
be performed first, especially for ruling out a gross lesion and haemorrhage includ-
ing subarachnoid haemorrhage [6, 105].
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Table 14.5  SNOOP mnemonics [104, 106]

Stands for Example Differential diagnosis
S Systemic 

symptoms
Fever, weight loss and 
fatigue

Infection (meningitis and encephalitis), giant 
cell arteritis, metastases and leptomeningeal 
carcinomatous

Secondary risk 
factors

Malignancy, 
immunosuppression and 
HIV

N Neurologic 
symptoms/
signs

Focal neurologic deficits, 
altered consciousness and 
confusion

Mass lesion, stroke and hydrocephalus

O Onset Thunderclap and abrupt Most common include: Subarachnoid 
haemorrhage, reversible cerebral 
vasoconstriction syndrome, pituitary 
apoplexy, cerebral venous sinus thrombosis 
and vasculitis

O Older 
(especially 
>50 years)

New onset and progressive 
headache

Mass lesion and giant cell arteritis

P Positional Change lying versus sitting Intracranial hypotension
P Prior/

progressive
Different in quality from 
baseline

Mass lesion

P Papilledema Visual obscurations Idiopathic intracranial hypertension
P Precipitated by Valsalva, coughing and 

sneezing
Posterior fossa lesion
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15Subjective Tinnitus

Valerie Dahm and Trung N. Le

�Epidemiology and Risk Factors

The prevalence given for tinnitus [1] varies substantially and can be up to 15% [2], 
with 6% for mild tinnitus and 4% for severe tinnitus [3]. A large study on tinnitus 
epidemiology conducted with the Clinical Practice Research Datalink in Great 
Britain identified 109,783 adults newly diagnosed within a 16-year period [4]. 
Males and females were affected similarly. The authors found that 80% of individu-
als diagnosed with tinnitus were 40 years or older. The highest incidence rate was 
identified in individuals between 60 and 69 years of age. Women were slightly older 
at the time of diagnosis than men.

Classification

�Acute Versus Chronic Tinnitus

Opinions about the cut-off between acute and chronic tinnitus are not standard-
ized. Acute tinnitus can be defined as up to 3 months or even up to 12 months 
duration [5]. In general, the most common definition is that if it persists for over 
6  months, it is viewed as chronic as opposed to shorter than 6  months during 
which is still seen as acute.
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�Non-bothersome or Compensated Tinnitus

Tyler and Baker described tinnitus’s effects on quality of life in 1983 [6] and since 
then many studies have focused on the influence of this symptom on patients [7–9]. 
There are several questionnaires used to assess quality of life and subjective severity 
of tinnitus. Details on available and useful questionnaires are discussed below. Non-
bothersome or compensated tinnitus is perceived by patients, but it does not lead to 
secondary symptoms or affect the quality of life significantly. However, this level of 
burden can change over the course of time.

�Bothersome or Non-compensated Tinnitus

Tinnitus that affects the quality of life significantly is called bothersome or non-
compensated tinnitus. It can lead to secondary health issues. There is no correlation 
between the intensity and the frequency of tinnitus with the psychological disease 
burden [10]. Consequently, this distinction cannot be carried out with audiograms 
or tinnitus frequency and loudness assessment but only with a detailed history or 
even psychological testing.

The World Health Organization has grouped the effects of bothersome tinnitus 
into four broad groups: thoughts and emotions, hearing, sleeping, and concentration 
[11]. Secondary associated symptoms of tinnitus include the following [2, 6]:

•	 Insomnia.
•	 Depression.
•	 Anxiety disorders.
•	 Impaired understanding of speech.
•	 Impaired concentration, problems with both work and family life, can lead to:
•	 Anger.
•	 Frustration.
•	 Other emotional disturbances.
•	 Decrease of general health-related quality of life.

�Primary Versus Secondary Tinnitus

Primary tinnitus is idiopathic or functional, which means that no pathology can be 
found. Sensorineural hearing loss might be accompanied by it but does not have to 
be present. Secondary tinnitus is thought to be associated with another underlying 
specific organic condition (which can be treated in some cases) and therefore might 
be reversible [2]. This form of tinnitus can occur in the context of middle ear dis-
eases including chronic middle ear infections, eustachian tube dysfunction, otoscle-
rosis, tympanosclerosis, Menières disease, or retrocochlear pathologies such as 
vestibular schwannomas or meningiomas [4, 12].
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�Presentation and Examinations

When diagnosing a patient with tinnitus, a careful history should be taken. This 
information is important to define which treatment options can be useful and to 
assess the degree of psychological burden.

•	 Assess medical history.
•	 Acute versus chronic tinnitus.
•	 Ototoxic medication.
•	 Noise exposure.
•	 Tinnitus quality – subjective versus objective, pulsatile versus non-pulsatile.
•	 Perform targeted otologic examination (including otoscopy) and other head and 

neck examinations to rule out associated conditions.
•	 Auscultation of the ear and the cervical internal carotid artery for pulsatile 

tinnitus.
•	 Audiogram with pure tone average (PTA) and word recognition score (WRS).
•	 Tympanogram and stapedial reflexes.
•	 Assessment of middle ear compliance and eustachian tube function.
•	 Psychological assessment.
•	 Distinguish between bothersome and non-bothersome tinnitus.
•	 Assess for symptoms of depression or anxiety.

�Additional Tests

Imaging (MRI of internal auditory canal or CT scan of temporal bone) – if a history 
of unilateral tinnitus, pulsatile tinnitus, focal neurologic abnormalities, and asym-
metric hearing loss on an audiogram [2].

Vestibular testing (nystagmography or video head impulse test) – if a history of 
vestibular symptoms and suspicious vestibular findings on examination.

�Tinnitus Questionnaires

Tinnitus questionnaires are an important tool to identify non-auditory symptoms 
and disease burden as well as an appropriate comparative measure to assess the 
progression of condition or treatment efficacy. Until 2012, about nine question-
naires were validated and regularly used mainly for research purposes as self-
reports. In 2012, Meikle et al. conducted a study with the aim of developing a new 
questionnaire, the Tinnitus Functional Index (TFI), which should measure severity 
and impact of tinnitus in a clinical setting and also include important aspects of 
treatment changes [13]. The authors concluded that, the TFI can be used in the 
clinical setting as well as to assess treatment efficacy in a research setting [13]. 
Jacquemin et  al. conducted a study comparing the TFI with the Tinnitus 
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Questionnaire [14]. The authors concluded that both have high convergent validity 
and are both suitable as outcome measures [14]. Since the TFI is shorter and 
showed a slightly higher agreement with the self-reported effect in said study, the 
authors favor this questionnaire [14].

�Theories of Tinnitus Etiology

�Association of Hearing Loss and Tinnitus

Idiopathic tinnitus, bothersome or non-bothersome, acute or chronic, is often asso-
ciated with hearing loss. Sensorineural hearing loss might be related to sudden hear-
ing loss, noise trauma, presbyacusis, or ototoxic drugs [15]. Interestingly not 
everyone with hearing loss has tinnitus, and not everyone with tinnitus has hearing 
loss. One of the reasons for this might be that we are not able to detect every nuance 
of hearing loss with standard audiometry [16]. This effect underlines the parallel 
between tinnitus and phantom pain after limb amputation [17].

One of the most important arguments against tinnitus arising in the cochlea itself, 
which was thought to be the case previously, is that sectioning the cochlear nerve 
does not lead to tinnitus interruption, as shown by Jackson in 1985 [18]. This fact 
does not contradict the association between hearing loss and tinnitus, it merely 
shows that hearing loss can lead to a central phenomenon, which then leads to tin-
nitus. As a result, the next higher level, the auditory cortex, was suspected to be the 
origin of this symptom.

�Association of Temporomandibular Joint Disorders and Tinnitus

Temporomandibular joint (TMJ) disorders have also been investigated in the con-
text of tinnitus. Somatic structures such as the TMJ may interact with the auditory 
system [19]. The ear is innervated by various nerves including the trigeminal, 
facial, glossopharyngeal, and vagal nerve, which corresponds to the cranial nerves 
V, VII, IX, and X. The TMJ is innervated by the fifth (V) and seventh (VII) cranial 
nerves. These common cranial nerves have been suspected of connecting the TMJ 
to tinnitus [20]. A further theory is that the underlying mechanism is the effect of 
afferent somatosensory input from the trigeminal nerve and C2 fibers via interac-
tion at the dorsal cochlear nucleus at the brainstem level on central auditory path-
way activity [21, 22].

A systematic review and meta-analysis published in 2019 screened 224 publica-
tions and included 22 manuscripts on the association of TMJ disorders and tinnitus. 
The authors concluded that there was a strong association between these two issues, 
namely that the signs of TMJ disorders may augment the likelihood of developing 
tinnitus as well as tinnitus can also promote the signs of TMJ disorders [23]. They 
recommend investigating for possible TMJ pathologies in tinnitus patients as well 
as the other way around [23].
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�Association of Stress and Tinnitus

Stress is defined as a physical, chemical, or emotional factor that causes bodily or 
mental tension and may be a factor in disease causation. A stress response can be 
provoked by environmental influences of daily life or serious life events [24]. The 
individual response is influenced by a multitude of factors such as genetic, cogni-
tive, and behavioral components [25, 26]. Tinnitus can be one of the reactions to an 
individual stressor but can clearly also be perceived as stressful.

Stress and tinnitus have been associated with hormonal, autonomic, and immu-
nological dysregulations [27]. Mineral- and glucocorticoid receptors have been 
identified in the inner ear which prompted research in this area. Animal studies have 
shown that stress results in a stimulation of glucocorticoid receptors in the cochlea, 
as well as hormonal responses in the hypothalamic–pituitary–adrenal axis [28, 29]. 
Mazurek et  al. analyzed studies investigating the association between hormonal, 
autonomic, and immunological dysregulation and tinnitus. The authors concluded 
that, in summary, there was some evidence of autonomic nervous system dysfunc-
tion in chronic tinnitus, but that it is unclear whether these changes are systematic 
and specific to tinnitus or associated with interacting systems commonly correlated 
with tinnitus onset, maintenance, or distress [27]. While short-term stress has been 
associated with excitement and increased motivation, in contrast, chronic stress can 
contribute to chronic illnesses, such as depression or hypertension [30, 31]. 
Similarly, acute short-term stress has been shown to protect the cochlea in animal 
studies, while long-term or chronic stress showed negative hearing effects [27]. For 
example, a four-hour isolation period, which was used as an acute stressor (i.e., 
acute stress), led to higher cortisone levels, which then protected against noise-
induced hearing loss [32].

Chronic, repetitive, or long-term stress induced by a 24-hour exposure to regu-
larly occurring aversive audiological stimuli led to a temporary auditory hypersen-
sitivity [33]. A survey of 12,166 subjects showed that stress is almost as important 
as occupational noise exposure when it comes to discomfort due to tinnitus [34]. 
The difference between mild and severe tinnitus discomfort is more influenced by 
stress levels than noise exposure [34]. Said study also showed that exposure to stress 
and noise further increases the probability of experiencing tinnitus [34]. A further 
study by Hasson et al. underlined the results of the aforementioned study by dem-
onstrating an association between hearing issues (tinnitus, hearing loss, or both) and 
various stress factors (burnout scores, chronic illness, poorer sleep, etc.) [35].

Tinnitus has also been found to be associated with depression and anxiety [36]. 
The intensity of tinnitus and level of depression showed some correlation [36]. The 
causality between these disorders is hard to find and can only be evaluated in longi-
tudinal studies which are lacking. Further associations with tinnitus have been 
found for post-traumatic stress disorders [37]. Not only tinnitus but also conditions 
such as hyperacusis, Menières disease, vertigo, and dizziness have been found to 
occur alongside mental health difficulties and therefore an exact differentiation of 
all these symptoms and their association with tinnitus is not always possible [38–40].
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Association Between Headaches and Tinnitus

Headaches and tinnitus are both extremely common complaints and somewhat of 
an enigma even to modern medicine. Several pathologies can cause both symptoms, 
such as carotid artery dissection [41] or traumatic head injury [42]. Since both head-
aches and tinnitus are so common it is hard to prove a relationship between them. 
Sindhusake et al. conducted a large population-based study in the west of Sydney, 
called the Blue Mountains Hearing Study [43]. The authors found that hearing loss 
had a modest association with tinnitus, but more importantly, the results showed 
that 6.6% of tinnitus may be related to migraine [43].

A study conducted in a tertiary care center on 193 patients with tinnitus and 
headaches found a significant correlation between tinnitus and headache lateral-
ity and severity [44]. The authors conclude that these results argue against a 
purely coincidental co-occurrence of these two symptoms and assume that there 
might be a common pathophysiological mechanism [44]. A prospective study on 
286 individuals diagnosed with subjective, non-pulsatile tinnitus aimed at eval-
uating different types of headaches [45]. Almost half of the patients were diag-
nosed with headaches, most with tension-type headaches or migraine. These 
patients were significantly younger, mostly female. They also had bilateral tin-
nitus, vertigo, and depression more frequently as well as hearing loss less fre-
quently. As also in the aforementioned study, headache side and tinnitus 
correlated well [44, 45]. More details on headaches can be found in the head-
ache chapter of this book.

�Association Between Insomnia and Tinnitus

Insomnia is a very frequently reported complaint. As sleep deprivation and 
disturbances have been used as torture methods, no proof is necessary that insom-
nia can lead to significant stress. A recently conducted review evaluated studies 
assessing tinnitus and insomnia [46]. They found that 10–80% of tinnitus patients 
suffer from insomnia. Most studies report that over 40% of tinnitus patients can-
not fall asleep, have a hard time staying asleep, or wake up too early and are not 
able to get back to sleep. A prospective study was published by the same group. 
They interviewed 72 tinnitus patients, who were evaluated for a treatment pro-
gram and found that 60% met strict diagnostic criteria for insomnia, while only 
4% were being treated for it [47]. The authors additionally reported that the data 
suggest severer forms of tinnitus to be present in insomnia patients. These results 
were underlined by a further study published in 2019 [48]. Authors retrospec-
tively investigated charts of 165 patients who were treated for tinnitus and had 
additionally answered questionnaires about sleep. They found that 50% of tinnitus 
patients reported poor sleep quality. Especially, a higher maximal intensity of tin-
nitus was associated with poor sleep quality. In contrast, patients with a lower 
tinnitus level had no issues with insomnia.
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�Therapeutic Options

�Patient Counseling and Education

Counseling is an important factor when treating patients with tinnitus. Like all 
symptoms, tinnitus may be viewed as a negative factor, maybe even as a danger-
ous pathology. It is therefore important to counsel patients on the benign nature 
of this symptom. Hoare et al. performed a systematic review and meta-analysis 
of randomized controlled trials on tinnitus management and concluded that 
information or education for patients in form of a book or therapist-led session 
had a significant effect over no intervention or undirected self-help. Further, a 
self-help book with therapy sessions seems to provide greater help than the self-
help book alone [49]. Education and counseling of tinnitus patients should 
include [2]:

•	 Brochures about tinnitus and self-help options.
•	 Recommending the use of self-help books.
•	 Suggesting sound therapy options (wearable and non-wearable devices).
•	 Describing counseling (cognitive behavioral therapy).
•	 Discussing the lack of proven benefits (e.g., pharmacological therapies).
•	 Discussing associated conditions (hearing loss, TMJ disorder, headaches, stress 

and anxiety disorder, and insomnia).
•	 Referral to other professionals as appropriate or needed (audiologists, otolaryn-

gologists/otologists, psychiatrists, psychologists, neurologists, prosthetic 
dentists).

�Hearing Aids (HAs) in the Setting of Tinnitus and Hearing Loss

HAs improve hearing and quality of life in patients with hearing loss, but the evi-
dence is weakly supportive for tinnitus. Hoare et al. published a Cochrane review in 
2014 only identifying one randomized controlled trial comparing HA use to sound 
generator use. Tinnitus Handicap Inventory score showed a benefit for both inter-
ventions but no difference was found between these two alternative treatments [50]. 
Since 2014, only one further randomized trial could be identified that compared HA 
use to no HA use. Radunz et al. performed a randomized-controlled trial with three 
arms. These groups were HAs, HAs plus Ginkgo biloba and G. biloba alone [51]. 
Tinnitus Handicap Inventory as well as a visual analog scale was used at the begin-
ning of the study and after 90 days. Results showed that there was a significant 
improvement of tinnitus in all three groups with no significant difference between 
the groups. One of the main limitations of this study is the small sample size of 11 
individuals per group as well as the missing control group.
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Several other trials have evaluated different HAs as well as motivational inter-
view additionally to HAs. Henry et  al. performed a randomized trial comparing 
three different HAs (receiver-in-the-canal HAs, HAs with a sound generator and 
extended-wear, deep fit HAs) [52]. Tinnitus Functional Index improved in all three 
groups, with a total of 55 individuals. There was no significant difference between 
the three groups. Yakunina et al. randomized 114 patients into three groups: HAs 
using wide dynamic range compression, HAs with frequency translation, and HAs 
with linear frequency transposition [53]. Tinnitus was evaluated at 3 months time 
point using the Tinnitus Handicap Inventory, which matched tinnitus loudness and 
visual analog scale scores. There were no differences between the three groups. 
Tinnitus was effectively suppressed during HA use as well as after the second trial 
period of 3 months without HAs. Zarenoe et al. performed a randomized trial in 50 
patients with hearing loss and tinnitus [54]. All received a HA, but only half of them 
received an additional motivational interview. Tinnitus Handicap Inventory 
improved significantly in all patients, though significantly more in the group receiv-
ing the motivational interview. In summary, the use of HAs is only a recommended 
option in patients with tinnitus and concurrent hearing loss due to the lack of suffi-
cient evidence in the literature.

�Cognitive Behavioral Therapy

Cognitive behavioral therapy (CBT) uses relaxation, cognitive restructuring of 
thoughts, and exposure to exacerbating situations in order to promote habituation. 
CBT may benefit patients with tinnitus. A Cochrane review by Martinez–Devesa 
included eight randomized controlled trials with 468 participants [55]. The primary 
outcome measure was subjective tinnitus loudness. Secondary outcome measures 
were quality of life and depression scores. CBT was compared to other therapies 
such as yoga, education, and minimal-contact education. The authors concluded 
that there was no significant difference in subjective tinnitus loudness, but there was 
a significant difference for quality-of-life scores as well as for depression scores. A 
meta-analysis including 18 studies on about 700 patients investigated the effect of 
CBT in randomized controlled studies on between-group design studies as well as 
within-group design studies [56]. The authors found that CBT was effective, espe-
cially for tinnitus annoyance. Effects on tinnitus loudness were only seen temporar-
ily. Effects on psychological factors such as depression or anxiety were seen, but not 
at the same extent as for tinnitus annoyance.

CBT for tinnitus is conducted for 8–24 weeks in most studies, with weekly ses-
sions [2]. Some studies include single therapy and group therapy. CBT can be deliv-
ered in person or remotely depending on the setup. One study has evaluated the 
long-term effects of CBT with a 15-year follow-up [57]. Four hundred thirty-four 
patients were treated with CBT in 1987 as in-patients. Fifteen years later these patients 
as well as a group of patients on a waiting list for therapy were assessed. Results 
showed significantly better results for the treatment group than for the control group 
when evaluating using the tinnitus questionnaire and visual analog scales for specific 
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tinnitus variables (loudness, discomfort, control of tinnitus, stress, and general mood). 
The results also showed that 15 years after the conclusion of treatment symptoms 
were stable in comparison to the time of discharge. In conclusion, CBT is a fairly 
effective treatment without negative side effects, it is, however, time and cost intensive.

�Sound Therapy

There are many different options for devices for sound therapy. Essentially there are 
four groups: environmental enrichment devices, open fit HAs, sound generators, 
and combination tinnitus instruments.

A large randomized controlled trial including 151 participants investigated the 
effect of sound therapy [58]. In this study, patients were randomized to one out of 
three groups. Group 1 underwent tinnitus retraining therapy which consisted of 
tinnitus-specific educational counseling and sound therapy. Group 2 received 
tinnitus-specific educational counseling and a placebo sound generator – patients 
and audiologists were blinded. Group 3 received a standard of care aimed at reduc-
ing negative cognitive, affective, physical, and behavioral reactions to tinnitus. They 
were also encouraged to use environmental sound enrichment but not sound genera-
tors. While there was a significant improvement of tinnitus in all groups, there was 
no meaningful difference between the treatment groups.

�Drugs and Tinnitus

No medications have been shown to reduce tinnitus loudness or associated burdens 
significantly [2]. Intratympanic steroids have been investigated for tinnitus, as they 
have shown some beneficial effects as salvage therapy for patients with sudden sen-
sorineural hearing loss [59]. Topak et al. performed a randomized controlled single-
blinded trial with methylprednisolone and intratympanic placebo, applied three 
times over 3 weeks to patients with tinnitus [60]. The mean duration of tinnitus was 
70 and 90 months in the two groups. There was no significant difference in tinnitus 
characteristics between the two groups (pre-treatment tinnitus intensity, tinnitus lat-
erality, and tinnitus duration). Results showed that self-rated tinnitus loudness 
improved in both groups with no difference between drug and placebo. The tinnitus 
severity index questionnaire showed no difference between the two timepoints 
(before and after treatment) or between the two groups.

Araujo et al. and Choi et al. conducted similar studies on dexamethasone versus 
placebo [61, 62]. Both studies found an improvement in both groups, without a 
significant difference between drug and placebo. One of the main limitations of 
both trials was the low number of included patients (n = 32 and 36, respectively). 
Nevertheless, no studies have shown a benefit of intratympanic steroid injections 
over placebo and can therefore not be recommended.

Lidocaine is a further drug that used to be administered for persistent tinnitus. 
Lidocaine was administered intravenously and showed positive effects on tinnitus 
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suppression [63, 64]. Due to substantial systemic side effects, this therapy was not 
continued [65]. Intratympanic lidocaine was administered while trying to circum-
vent side effects, which were encountered when applying it systemically. Podoshin 
et al. conducted a trial on 52 patients, who received intratympanic lidocaine [66]. 
All patients suffered from vertigo (and nausea/vomiting) for 4–6 hours after the 
instillation of lidocaine. Nine patients reported an improvement of tinnitus. In light 
of these side effects as well as limited results, lidocaine cannot be recommended as 
a treatment for patients with tinnitus.

Amitriptyline is a tricyclic antidepressant, which inhibits the reuptake of sero-
tonin and noradrenaline almost equally and is used as an antidepressant as well as a 
therapy for insomnia. Nortriptyline inhibits the reuptake of norepinephrine as well 
as serotonin but to a lesser extent. Indications are similar to amitriptyline. Both 
medications have been studied in the context of tinnitus [67]. A placebo-controlled 
study on 37 patients (17 patients in the control group, 20 patients in the amitripty-
line intervention group) evaluated audiometric results and tinnitus loudness as well 
as tinnitus questionnaires [68]. The authors reported a decrease in subjective tinni-
tus rating of 95% in the amitriptyline group as opposed to 12% in the placebo group. 
No other outcome, such as influence on insomnia, was reported. A further random-
ized study comparing amitriptyline to biofeedback showed that 43.5% of the latter 
group experienced tinnitus improvement, while the medication group only reported 
27.5% tinnitus reduction. Nortriptyline was investigated in a single-blind, placebo-
washout, nonrandomized pilot study in patients who also had major depression 
[69]. Of 19 included patients, 14 had a tinnitus improvement and 12 decided to 
continue to take the drug after the end of the study. The same study group continued 
to investigate the influence of nortriptyline on tinnitus and conducted a 12-week, 
double-blind, randomized controlled trial [70]. Nortriptyline showed superior 
results to placebo for depression scores, tinnitus-related disability, and loudness. 
None of the above-mentioned studies investigated the effect on insomnia or anxiety. 
Therefore, drug therapies should not be used to treat primary tinnitus, but should 
aim to target tinnitus-associated conditions such as headaches, stress and anxiety 
disorder, and insomnia.

�Herbal and Other Supplements

G. biloba is a herbal supplement commonly associated with tinnitus therapy. 
Although several randomized controlled trials have been conducted as well as 
Cochrane reviews and many meta-analyses, the evidence of G. biloba is still not 
clear. Systematic reviews conclude that there is favorable efficacy, but a firm con-
clusion cannot be drawn [71]. In contrast, another meta-analysis states that 21.6% 
of G. biloba-treated patients experience benefit versus 18.4 of placebo-treated 
patients with an odds ratio of 1.24 [72]. The authors conclude that there is no benefit 
for G. biloba. Even more recent literature reviews cannot draw a final conclusion on 
the efficacy of this herb [73].
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The American Academy of Otolaryngology – Head and Neck Surgery advises 
against the recommendation of G. biloba [2]. One of the main reasons to advise 
against the use of this herb is the suspicion of a platelet inhibitory effect, which 
could result in bleeding [74]. G. biloba was found to interact with anticoagulants 
and antiplatelet agents, as well as with anti-arrhythmias and antibiotics. The 
authors conclude that there is some concern for G. biloba and that it should be 
used cautiously in patients taking anesthetics, analgesics, anticoagulants, and 
antiplatelet agents[74].

Melatonin is a hormone involved in the sleep-wake cycle and an over-the-counter 
medication available in many countries for insomnia. A randomized clinical trial 
compared sertraline and melatonin in 70 tinnitus patients [75]. THI and severity of 
tinnitus were used as outcome measures. Both groups had a significant reduction of 
tinnitus, with greater efficacy in the melatonin group. It is important to note that the 
mentioned study, like many of the other studies cited in this chapter, is missing a 
control arm without treatment. A randomized, prospective, double-blind, placebo-
controlled crossover trial was conducted with a 30-day period of 2 mg melatonin, 
which was followed or preceded by a thirty-day placebo treatment [76]. In said 
study, there was no statistically significant difference between THI scores. There 
was an improvement of sleeping in the treatment period compared to placebo. In 
summary, there is not sufficient evidence that melatonin improves tinnitus [2]. 
Given the small number of adverse effects, it might be considered in patients with 
tinnitus and insomnia [76].

Zinc is an essential trace element and has a role in cochlear physiology and in the 
synapses of the auditory system [77]. A Cochrane review conducted in 2016 con-
cluded that there is no evidence that zinc can improve symptoms of tinnitus in adults 
[77]. To draw this conclusion, the authors included three trials with a total of 209 
participants.

A randomized trial using Korean red ginseng was conducted and included three 
groups with a total of 61 patients [78]. The so-called control group was treated with 
160 mg/day G. biloba extract. The two treatment groups received 1500 mg/day or 
3000  mg/day of Korean red ginseng. Outcome measures were the THI, a visual 
analog scale, and a general quality of life questionnaire. There was some significant 
improvement for the higher dose Korean red ginseng group.

�Cannabis and Tinnitus

Cannabis contains over 400 different chemicals, of which 9-tetrahydrocannabinol 
(THC) and cannabidiol (CBD) are by far the most researched and understood ingre-
dients. THC leads to a euphoric feeling while CBD is a non-psychoactive substance 
associated with anticonvulsant, anxiolytic, and sedative effects [79–81]. Qian et al. 
recently (2020) reported on the results of a cross-sectional analysis of nationally 
representative data [82]. Data were collected from 2705 adults between 20 and 
69 years, who had undergone audiometric testing, filled out questionnaires about 
tinnitus, drug use, current, and past medical status. The authors reported that the use 
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of marijuana at least once per month for the previous year was significantly associ-
ated with tinnitus, even when accounting for variables such as age, gender, hearing 
thresholds, noise exposure, depression, anxiety, smoking, salicylate use, cardiovas-
cular disease, hypertension, and diabetes. The use of other substances such as alco-
hol, cocaine, methamphetamine, and heroin was not associated with tinnitus. 
However, hearing loss, history of work noise exposure, and anxiety were not sur-
prisingly also associated with tinnitus. The correlation to tinnitus was stronger for 
these factors than for use of marijuana. It is important to keep in mind that in the 
said study all variables were self-reported.

�The Role of no Intervention

Tinnitus is classified as primary or secondary, with the former being a symptom 
without a known pathology. It can be bothersome and non-bothersome, acute and 
chronic. If patients have primary, non-bothersome, chronic tinnitus, can these 
patients be advised to not undergo any form of the above-mentioned, recommended 
treatments? What happens to patients with primary bothersome, persistent tinnitus, 
who do not undergo any treatment?

Phillips et  al. conducted a meta-analysis on randomized controlled trials or 
observational studies utilizing a no-intervention or waiting-list group [83]. Only the 
data on patients who did not undergo treatment were used to perform the 
meta-analysis.

In total, 21 studies were included with 788 participants. The study concluded that 
there is a statistically significant decrease in the impact of tinnitus over time, with a 
2.3% change in global tinnitus scores (as evaluated by questionnaires). The authors 
highlight the fact that there was a substantial heterogeneity between the studies. 
Eight studies reported depression changes, showing no significant change over time 
[83]. This meta-analysis reports on a waiting list or no-intervention time period of 
1–52 weeks and average of 12 weeks.

This meta-analysis can only report on data provided by studies and therefor does 
not offer long-term outcomes of patients in non-treatment groups. It is, however, the 
most extensive analysis of a large, no intervention group published, so far. The 
authors do conclude that this study provides evidence that tinnitus does improve 
over time, a result that can cautiously be used for patient counseling.

�Current Research/Developments

All above-mentioned therapies more or less focus on treating the distress caused by 
tinnitus instead of reducing the actual (phantom) sound. As already mentioned 
above, hearing loss, cochlear hair cell damage, or synaptopathy are thought to lead 
to a restructuring of the central nervous system and consequently to tinnitus. 
Although outside the scope of this chapter, ongoing research is focusing on drug, 
gene, and cell therapy development to reverse the neurodegenerative processes and 
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treat sensorineural hearing loss. On the other hand, the top-down central modulation 
hypothesis is underlined by studies using functional brain imaging to detect respon-
sible areas.

�Conclusion

In conclusion, classification of tinnitus at first presentation is essential to exclude all 
possible causes of secondary tinnitus by performing a thorough history and exami-
nation. It is further important to distinguish bothersome from non-bothersome tin-
nitus, to decide on further necessary steps for treatment. HAs, especially for patients 
with audiometrically detectable hearing loss, should be offered for trial. Patient 
counseling and education, cognitive behavioral therapy, and optional sound therapy 
play an important role when treating patients with tinnitus. Drug therapeutics should 
be aimed to target tinnitus-associated conditions such as sudden hearing loss, TMJ 
disorder, headaches, stress and anxiety disorder, and insomnia. Therapies using 
neuromodulation are currently being investigated in various fields and show promis-
ing results.
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16Head and Neck Manifestations 
of Fibromyalgia and Chronic Fatigue 
Syndrome

Swathi S. Rayasam, Flora Yan, and Ashley D. Agan

�Introduction

Fibromyalgia (FM) and chronic fatigue syndrome (CFS) are both classified as func-
tional somatic syndromes and can be characterized by varying degrees of myofas-
cial pain and fatigue in the absence of objective causes [1, 2]. FM primarily involves 
chronic multifocal pain often musculoskeletal in nature and occurs in 2–5% of the 
population [3], whereas CFS is characterized by extreme fatigue with a prevalence 
of 0.5–2.5% [4]. CFS also takes on the name of myalgic encephalitis (ME) due to 
the nature of clinical symptoms revolving around myalgia, fatigue, and cognitive 
difficulties [5].

Although considered separate entities, FM and CFS have many overlapping symp-
toms with pain and fatigue both present in each, as well as a myriad of other findings 
such as headaches, cognitive dysfunction, stiffness, tenderness, depression, and other 
chronic pain syndromes such as low back and jaw pain [6]. For this reason, diagnosis 
of the two syndromes can be difficult and may require close attention to clinical symp-
tom characterization. Even so, patients may often have concomitant FM and CFS, 
with Abbi et al. revealing that 34% of patients with CFS also have FM [7]. Additionally, 
it is estimated that both FM and CFS demonstrate a markedly higher prevalence of 
two to six-fold in women over men [1, 5–7]. FM more often affects people aged 
55–64, whereas CFS is most often seen in patients from 20 to 40 years of age [7, 8].
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There have been multiple proposed diagnostic criteria of FM by two different 
organizations, the American College of Rheumatology (ACR) and the Analgesic, 
Anesthetic, and Addiction Clinical Trial Translations Innovations Opportunities and 
Networks (ACTTION) in conjunction with the American Pain Society (APS). The 
first diagnostic criteria for FM were developed by the ACR in 1990, focusing on 
having widespread pain throughout one’s entire body along with a minimum num-
ber of 11 of 18 pre-determined tender spots for at least 3 months of symptom dura-
tion [1]. However, many found the physical examination of tender spots to be 
impractical [9]. These initial diagnostic criteria also did not consider other symp-
toms such as fatigue and sleep difficulties. Subsequently, in 2010, the ACR pro-
posed a new set of diagnostic criteria for FM, this time focusing on the use of two 
subjective symptom scales: the Widespread Pain Index (WPI) and the symptom 
severity scale (SSS) (Table 16.1) [9]. The WPI focused on characterizing areas of 
pain, with 19 areas being examined. The use of the WPI index shifted the focus from 
chronic widespread pain to multisite pain, or a count of the number of body sites 
with pain. The SSS tested for other clinical symptoms such as cognitive deficits, 
fatigue, muscle weakness, and waking up unrefreshed. These indices were then 
modified multiple times, with the latest proposed changes to the 2010 ACR FM 

Table 16.1  Diagnostic Criteria for Fibromyalgia and Chronic Fatigue Syndrome

Fibromyalgia
Chronic Fatigue Syndrome by 
IOM2010 ACR

2016 modification of 
2010 ACR AAPT criteria

 �� • �WPIa >7 
and SSSb 
>5 OR 
WPI 3–6 
and SSS >9

 �� • �3-month 
duration of 
symptoms

 �� • �No other 
disorder to 
explain the 
plain

 �� • �Involvement of 4 
of 5 body sites 
(left upper, right 
upper, left lower, 
right lower, axial)

 �� • �WPI ≥7 and SSS 
≥5 OR WPI 4–6 
and SSS ≥9

 �� • �3-month duration 
of symptoms

 �� • �Multisite pain 
including ≥6 of 9 
sites (head, R/L 
arm, chest, 
abdomen, upper 
back and spine, 
lower back and 
spine, R/L leg)

 �� • �Moderate to severe 
sleep problems OR 
fatigue

 �� • �3-month duration 
of symptoms

 �� • �The following three 
symptoms:

 ��   – �Impairment of ability 
to engage in 
occupational, 
educational, social, or 
personal activities 
accompanied by fatigue 
not alleviated with rest 
for at least 6 months

 ��   – Post-exertional malaise
 ��   – Unrefreshing sleep
 �� • �And at least 1 of the 

following:
 ��   – Cognitive impairment
 ��   – Orthostatic intolerance

ACR American college of rheumatology, AAPT Analgesic, Anesthetic, and Addiction Clinical Trial 
Translations Innovations Opportunities and Networks –American Pain Society Pain Taxonomy, 
IOM Institute of Medicine, L left, R right, SSS symptom severity scale, WPI widespread pain index
aThe WPI measure the number of painful body regions from a list of 19 areas (R/L jaw, neck, R/L 
shoulder girdle, R/L upper arm, R/L lower arm, chest, abdomen, upper back, lower back, R/L hip, 
R/L upper leg, R/L lower leg)
bThe SSS measures the degree of fatigue, feeling unrefreshed after sleep, cognitive symptoms, and 
number of general somatic symptoms
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diagnostic criteria occurring in 2016. The 2016 modifications added another crite-
rion: pain must be present in at least four of five body regions (composed of four 
quadrants and the axial area) [10]. This was in order to reduce the misclassification 
of regional pain syndrome with FM [11].

In a similar vein, the ACTTION-APS working group formed the ACTTION-APS 
Pain Taxonomy (AAPT) to establish a set of diagnostic criteria apart from the ACR 
in order to establish a common taxonomy across all chronic pain syndromes (includ-
ing FM) and also to increase ease of use and clarity of criteria in the clinical setting 
[12]. The APPT focused on using an evidence-based approach and listed core diag-
nostic criteria that included the use of multisite pain counts (≥6 from a total of 9 
different sites), other clinical symptoms outside of pain (sleep problems or fatigue), 
and a total duration of at least 3 months (Table 16.1) [13]. In addition to this, the 
AAPT recognized FM to be a multifaceted and heterogeneous disease state, and 
defined other common features, medical co-morbidities, and psychosocial factors 
that may be related to FM, however not necessary for diagnosis. As no diagnostic 
criteria have been deemed the gold standard for FM, both the ACR and APPT crite-
ria have been used in clinical practice.

Similar to FM, the diagnostic criteria of CFS have varied over time, with previ-
ous definitions including symptoms such as post-exertional malaise, impaired con-
centration or memory, unrefreshing sleep, chronic pharyngitis, tender 
lymphadenopathy, headaches, muscle pain, or arthritic symptoms [2]. The most 
recent diagnostic criteria established by the Institute of Medicine in 2015 require 
three main symptoms: fatigue not alleviated by rest for 6 months in duration, post-
exertional malaise, and unrefreshing sleep, with at least one of the following: cogni-
tive impairment or orthostatic intolerance [14]. Table 16.1 demonstrates an overview 
of the diagnostic criteria for FM and CFS.

Multiple hypotheses have postulated the etiology of CFS and FM and have 
attributed these disease states to central sensitization, potential genetic predisposi-
tion, immune dysregulation/chronic inflammation, post-viral sequelae, or environ-
mental factors. Central sensitization, also known as an increased central neuronal 
responsiveness contributing to allodynia and hyperalgesia, has been long estab-
lished as a theory regarding the chronic widespread pain seen in FM. The reason for 
this hyper-responsiveness may be due to the alterations in neuromodulatory com-
pounds (e.g., substance P) or abnormalities of neurological structures fundamental 
to pain perception [15]. More recently, altered pain thresholds in patients with CFS 
may provide support for central sensitization to play a role in CFS as well [15].

A commonly considered etiology of CFS was that of viral origin. Specifically, it 
was previously thought that CFS arose in the setting of viral triggers such as Epstein-
Barr virus (EBV), cytomegalovirus (CMV), and human herpesviruses (HHV) [16]. 
These viruses were thought to incite immune dysregulation even following the reso-
lution of the viral illness itself, leading to a chronic viral infection that manifests 
itself in the form of CFS. In fact, viral-like illnesses may precede CFS infections in 
about 50–80% of cases [17]. Nevertheless, the direct viral causation of CFS has not 
been confirmed and remains an area of active investigation.
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Whatever the etiology, many consider severity and management of FM/CFS in 
the context of a biopsychosocial model [2]. Specifically, it has been seen that life-
style factors such as acute stress or lack of personal and/or professional life satisfac-
tion can trigger flare-ups in patients with FM [1]. It is clear that both FM and CFS 
can be so functionally impairing that they make daily activities of living cumber-
some, and a greater portion of patients with FM (31% vs. 2% in healthy controls) 
report some form of work disability attributed to their medical condition [18]. 
Likewise, patients with CFS have reported a 54% reduction in work productivity 
compared to those without [19].

Interestingly, in addition to the commonly associated symptoms of pain and 
fatigue, many patients with FM/CFS may also experience a number of otolaryngo-
logic symptoms or co-morbidities, such as hearing loss, tinnitus, allergic rhinitis, 
functional voice disorders, chronic pharyngitis, as well as temporomandibular joint 
disorders (TMD) (see Fig. 16.1). As these symptoms are not a part of either diag-
nostic criteria for FM or CFS, many times they can be overlooked. Therefore, the 
association between FM/CFS and otolaryngologic symptoms is further character-
ized in this chapter to provide readers with a heightened awareness of the overlap of 
these conditions.

FIBROMYALGIA

–  Tinnitus
–  Hearing loss
–  Otalgia
–  Hyperacusis
–  Temporo-
    mandibular
    disorder

–  Tender
    lymphadenopathy
–  Chronic
    pharyngitis

–  Rhinitis (allergic &
    non-allergic)
–  Chronic rhinosinusitis
–  Poor voice quality,
    changes to voice
    intenisity & pitch
–  Muscle tension
    dysphonia
–  Paradoxical vocal
    cord motion

CHRONIC FATIGUE
SYNDROME

Fig. 16.1  Key otolaryngologic symptoms of fibromyalgia and chronic fatigue syndrome
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�Otology

FM has been associated with various otologic symptoms including hearing loss, 
tinnitus, otalgia, and hyperacusis. It has been hypothesized that changes in central 
sensitization and perception of sensory stimuli may explain the development of oto-
logic findings after FM onset. To our knowledge, no research has found significant 
otologic symptoms associated with CFS, so the following section will be limited to 
a discussion of FM.

Many patients with FM report some degree of subjective, or self-reported, hear-
ing loss following a diagnosis of FM. Bayazit et al. found that 12.5% of patients 
with FM who were enrolled in their study reported a subjective hearing loss on the 
Fibromyalgia Impact Questionnaire [20]. Similarly, Koca et al. shared that 45.4% of 
patients with FM reported “hearing problems,” which was significantly higher than 
healthy volunteers (13.6%) [21]. Stranden et al. also reported that patients with FM 
are more likely to report subjective hearing loss [22]. Interestingly, they adjusted 
their measurement for audiometrically measured hearing loss; that is, the patients 
with FM reported subjective hearing loss more than the non-FM controls when 
matched for objective hearing threshold. However, while self-reported subjective 
hearing loss has a frequently reported association with fibromyalgia, the same can-
not be said definitively for objectively measured hearing loss.

Objective hearing loss is commonly evaluated by electrophysiology studies, such 
as auditory brainstem measuring or otoacoustic emissions testing, and by audiom-
etry, in which increases in hearing thresholds represent hearing loss. For the patients 
with FM who reported subjective hearing loss in Bayazit’s study, no objective hear-
ing loss was reported based on the pure-tone average and speech discrimination 
score components of audiometric analysis [20]. Interestingly, Koca’s audiometry 
revealed a significant difference in hearing assessment findings between patients 
with FM and healthy volunteers, with patients with FM having higher hearing 
thresholds, and thus more hearing loss, across all frequencies (250 to 12,000 Hz) 
[21]. The type of hearing loss (sensorineural vs. conductive) was not specified. 
Notably, none of the patients in Koca’s study had a history of hearing loss prior to 
audiometry performed during this study. Le et al. performed a large study in which 
patients with FM presented with a higher incidence of hearing loss than the control 
group [23]. Moreover, those with FM had a significantly higher risk for overall 
(1.46-fold), conductive (1.34-fold), sensorineural (1.46-fold), and mixed (1.56-
fold) hearing loss. Patients with FM were found to have a higher risk of sensorineu-
ral hearing loss than conductive hearing loss, and among those with sensorineural 
hearing loss, bilateral sensory hearing loss was the most common. There is plenty 
of research conveying that FM patients more frequently report subjective hearing 
loss, but the connection between FM and objectively measured hearing loss is less 
clear and requires further study. Studies have not discussed treatment for hearing 
loss specifically in FM patients. However, hearing aids and other hearing rehabilita-
tion devices are considered the mainstay of treatment for sensorineural hearing loss 
in general and should be considered in this population.
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Subjective tinnitus is another otologic finding that has been associated with 
FM, with many patients experiencing tinnitus sometime after the onset of 
FM. Koca et al. shared that over half of their patients with FM (63.6%) had self-
reported tinnitus when asked to select “yes” or “no” for the presence of the sensa-
tion [21]. Bayazit et al. similarly reported the presence of subjective tinnitus in 
their group of patients with FM (16.7%), which was a far lesser prevalence than 
other studies, but still more than the prevalence of tinnitus in the general American 
population (9.6%) [20, 24]. Iikuni et al. evaluated the time point at which patients 
experienced tinnitus, either before FM onset or after diagnosis of FM, and dem-
onstrated that there was a significant increase in reported subjective tinnitus after 
FM onset [25]. Additionally, Cil et al. found that 74.3% of their patients with FM 
had self-reported tinnitus as identified using the Tinnitus Handicap Inventory 
(THI) [26]. This questionnaire was again administered after patients underwent a 
trial of pharmacologic treatment of either Pregabalin or Duloxetine. Interestingly, 
taking medication was found to significantly decrease subjective tinnitus as mea-
sured by the THI, but no significant difference was found between the treatment 
results of the two medications. These findings suggest that patients with FM may 
develop subjective tinnitus at a higher rate than the general population and that 
they may be amenable to pharmacologic treatments such as anti-convulsants, anti-
depressants, and muscle relaxants [27].

Otalgia has also been seen to manifest after FM onset. Iikuni et al. evaluated 
whether patients experienced chronic earache in one or both ears before FM 
onset as well as at the time of the study [25]. The team discovered a significant 
increase in reported otalgia in one or both ears after FM onset in this group. 
Likewise, Da Silva et al. reported that significantly more patients with FM com-
plained of bilateral earache when compared with non-FM controls despite being 
on a treatment regimen for FM most commonly consisting of antidepressants, 
physical therapy, or opioids, at the time of the study [28]. It is unknown whether 
FM can cause otalgia. In patients presenting with otalgia, it is important to evalu-
ate for all possible causes including malignancies of the skull base, pharynx, and 
larynx. Currently, we recommend that FM patients with otalgia that cannot be 
attributed to any other source be treated conservatively with analgesics at the 
discretion of the provider.

The development of hyperacusis is a less-discussed phenomenon that may occur 
in patients with FM and is defined by markedly decreased tolerance for sounds at 
ordinary intensities. Geisser et al. used two different methods to evaluate the pres-
ence of hyperacusis in their study population of patients with FM and healthy con-
trols [29]. First, they administered a hyperacusis questionnaire, which asked 
participants to answer questions about what real-life sounds are bothersome and at 
what volume. The questionnaire was scored to convey the degree of hearing sensi-
tivity. Geisser’s group found that patients with FM experienced a significantly 
higher hearing sensitivity than controls [29]. The second test that the group admin-
istered obtained loudness discomfort levels for each ear separately and then 
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averaged the numbers to provide a single score. They found that patients with FM 
needed significantly lower auditory stimulation to report low, medium, and high 
pain intensity than healthy control subjects. Furthermore, Suhnan et al. conducted a 
literature review and concluded that FM patients may be more likely to develop 
hyperacusis as the disease progresses [30]. In terms of treatment, retraining and 
acoustic therapies traditionally used to alleviate hyperacusis may be worthwhile in 
this patient population with FM [31].

As previously mentioned, FM is a disorder in which there is an alteration in 
central sensitization leading to hyper-responsiveness to certain stimuli and pain 
signals. It is hypothesized that the otology symptoms associated with FM also 
stem from this phenomenon. Suhnan et al. examined global central sensitization 
in the context of hyperacusis and offered a few possible mechanistic explana-
tions for this finding [30]. One idea they presented is that FM patients may 
experience a disturbance in pain-inhibitory mechanisms, leading to sensitiza-
tion of both pain-specific and more general neurons in the spinal dorsal horn. 
They supported this claim by citing the weakened pain-inhibitory effect of nor-
adrenaline in FM patients. The group concluded that otologic findings may be a 
result of the auditory system having connections to these very nociceptor cen-
ters in the brain due to a potential relationship between the processing of sound 
and bodily pressure-pain stimuli. Montoya et  al. expounded on this idea by 
looking at pressure-pain thresholds in the hands and event-related brain poten-
tials for patients with FM [32]. They found that these patients had abnormal 
processing of pain-related information as well as altered adaptation to pain 
stimuli. The group claimed that their findings could explain the presence of 
otologic symptoms in FM. Standen, Le, and Bayazit have independently offered 
their support in favor of this possible mechanism to explain the presence of 
hearing loss, tinnitus, and otalgia in patients [20, 22, 23]. Likewise, Iikuni et al. 
supported the idea that a central perceptual issue was behind these symptoms 
because they found no objective evidence of otologic changes [25]. A process-
ing abnormality would also explain why only some patients experience these 
alterations.

�Dizziness

Dizziness is a neuro-otological finding that may be seen in patients with FM and 
CFS. Koca et al. administered a Dizziness Handicap Inventory (DHI) to patients 
with FM to evaluate self-perceived handicapping effects of dizziness on quality 
of life, where a score is computed out of 100 with higher numbers representing 
the worse quality of life [21]. They found that the mean score was 24.6 for those 
with FM which was significantly higher than the control group’s mean score of 
11.7. Sawada et al. asked a group of patients with FM to complete a DHI and a 
version of the Fibromyalgia Impact Questionnaire (JFIQ) [33]. They found that 
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30.4% of the patients complained of dizziness, and the DHI and JFIQ scores 
were found to be correlated, meaning that the degree of subjective pain accom-
panying FM correlates with the degree of distress due to dizziness. It is hypoth-
esized that the presence of dizziness in patients with FM can also be attributed 
to central sensitivity [21, 33]. Similarly, Collin et  al. found that 58.2% of 
patients with CFS self-reported dizziness, and this information was used to sort 
patients into CFS phenotypes [34]. Garner et al. asked patients with CFS and 
healthy controls to use the Gracely Box Scale to self-rate their level of dizziness 
while recumbent and while standing [35]. They found that 38% of patients with 
CFS had recumbent dizziness and 72% of patients with CFS had standing dizzi-
ness, which was both significantly higher than healthy controls. Serotonergic 
medications, vestibular rehabilitation therapy, or psychotherapy may be consid-
ered for dizziness in patients with FM or CFS.

�Rhinology

Both FM and CRS have been associated with a number of rhinological conditions, 
namely non-allergic rhinitis (NAR) and allergic rhinitis (AR) as well as chronic 
rhinosinusitis (CRS). In fact, the prevalence rate of FM in patients with rhinitis has 
ranged from 15–38% [36–38]. Additionally, when specifically examining patients 
with FM and/or CFS, rhinitis symptoms have been seen in 66–80% of patients [36, 
39, 40]. Both positive and negative allergy skin tests resulted for these patients, 
making atopy a potential, however possibly not all-encompassing, a link between 
FM/CFS and rhinitis. In one study, nasal steroids were shown to be ineffective for 
the treatment of rhinitis in patients with CFS, with Kakumanu et al. revealing no 
significant differences in non-allergic rhinitis severity scores between use of nasal 
corticosteroids and saline spray as a placebo [41]. This might suggest patients with 
CFS may not respond to standard medical treatment for rhinitis [40]. Patients with 
both FM/CFS and rhinitis symptoms also appear to have a lower quality of life 
compared to those with rhinitis alone. Specifically, Gultana et al. demonstrated that 
a cohort of patients with concurrent FM and AR had significantly higher 
Rhinoconjunctivitis Quality of Life Questionnaire (RQLQ) and Nottingham Health 
Profile (NHP) scores, translating to poorer quality of life [37]. The largest differ-
ences in quality of life were seen in the following RQLQ domains: sleep, nasal 
problems, and emotions.

Numerous hypotheses have been investigated to explain the coexisting symp-
toms of NAR/AR and FM. Gultuna et al. proposed neurogenic inflammation to be a 
potential shared mechanism of AR and FM. It has been seen that a nasal allergen 
challenge, to simulate conditions of AR, results in releases of neuropeptides such as 
substance P and calcitonin gene-related peptides, which have also been under inves-
tigation in the pathogenesis of FM. Regarding another popular hypothesis that has 
been previously mentioned, many have attributed the common link between NAR/
AR and FM, CFS, as well as other functional syndromes, to the role of central sen-
sitization across these conditions.
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Even more often than nasal congestion, patients with CFS may frequently expe-
rience symptoms of rhinosinusitis including facial pressure, frontal headache, and 
postnasal drip [40, 42]. The overall presence of sinus disease in patients with FM 
and CRS has not been well elucidated, however, Soler et al. did demonstrate a 9% 
prevalence of an FM diagnosis in a cohort of patients with medically refractory CRS 
versus 2–5% of FM in the general population [3, 43]. Fatigue is a commonly 
reported symptom in all patients with CRS [44]; Reh et  al. reported that fatigue 
trumped congestion or nasal discharge as the most debilitating CRS symptom in 
14% of patients with CRS as diagnosed by the clinical practice guidelines from the 
American Academy of Otolaryngology [45]. This demonstrates that fatigue may be 
an overlapping symptom in CRS and CFS.

In patients with CRS and FM who are refractory to medical management, 
surgical intervention may be appropriate. Improvement of quality of life and 
reduction of fatigue following endoscopic sinus surgery for CRS is comparable 
for patients with and without FM. Some may attribute this to result from relief 
of nasal obstruction, a decrease in inflammatory systemic mediators, or from a 
decrease in disease-associated emotional stress. Whatever the reason, Sautter 
et al. demonstrated that patients with FM and CRS had higher baseline fatigue 
visual analog scale (VAS) scores than patients with CRS alone and experienced 
a greater reduction of fatigue following surgery [44]. Soler et al. similarly found 
patients with both FM and CRS to have a poorer baseline quality of life com-
pared to patients with CRS alone, as seen by the elevated rhinosinusitis disabil-
ity index (RSDI) and chronic sinusitis survey (CSS) [43]. Patients with FM and 
CRS had comparable improvement in quality of life measurements as compared 
to patients with CRS alone following ESS. Altogether, symptoms of rhinitis and 
rhinosinusitis are prevalent in patients with FM and/or CFS, and can dramati-
cally contribute to a poorer quality of life. Notwithstanding, management of 
rhinitis in patients with FM/CRS should follow routine treatment paradigms as 
those in non-FM/CRS patients.

�Laryngology

Patients with FM or CFS have been seen to present with alterations to voice quality 
as well as a number of functional laryngological disorders. Gurbuzler et al. hypoth-
esized that changes in voice intensity and pitch may be prevalent among patients 
with FM, as voice is dependent on both air expiration from the lungs as well as the 
vibrations from the oscillating vocal folds, and FM patients had been seen to have 
decreased respiratory muscle strength [46, 47]. In a cohort of 30 patients with FM, 
Gurbuzler et al. found significant subjective voice difference between patients with 
FM and the control group when comparing two administered scales: the grade, 
roughness, breathiness, asthenia and strain (GRBAS) scale and the Voice Handicap 
Index (VHI-10) [46]. The GRBAS scale is assessed by an external individual listen-
ing to and grading the quality of the patient’s voice. The VHI-10 is a patient’s 
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self-assessment of how changes in their voice have affected their daily life. 
Specifically, patients with FM had a significantly higher VHI-10 and GRBAS scores 
than patients in the control group, indicating impaired perceived voice quality. 
Additionally, patients with FM were also found to have a shorter maximum phona-
tion time and a decrease in voice intensity.

Functional laryngological disorders have also been associated with patients with 
FM and CFS and can include muscle tension dysphonia (MTD) and paradoxical 
vocal fold motion disorder [48]. Prevalence of these laryngological disorders among 
patients with FM and CFS is not well known, however, it has been investigated by 
Piersiala et  al. in an investigation of 215 patients with a chronic pain syndrome 
(CPS) (including patients with FM, CFS, or irritable bowel syndrome (IBS)) versus 
4034 control patients [49]. Patients with CPS were more likely to have MTD and 
paradoxical vocal cord motion, and less likely to have laryngeal or airway pathol-
ogy such as vocal fold lesions or anatomical airway alterations like glottic or tra-
cheal stenosis. In fact, patients with a CPS had 1.8 increased odds of having muscle 
tension dysphonia and 2.5 increased odds of having paradoxical vocal fold motion 
over control patients. Although Piersiala et al. did not examine the FM and CFS 
patients separately from the IBS patients, these conclusions may still be pertinent in 
our discussion of FM and CFS. The results of Piersiala et al. propose two major 
considerations in that (1) the diagnosis of FM or CFS is a risk factor for MTD devel-
opment and/or (2) that FM/CFS and MTD have similar underlying pathophysiology 
[48, 49]. In addition to this, the prevalence of FM and CFS was studied in patients 
with MTD, with Craig et al. examining a group of 153 patients with MTD. It was 
noted that 30% had other comorbidities, including 8% with FM and 1.3% with 
CFS [50].

Overall, patients with FM and CFS may present with poorer voice quality and 
experience concomitant functional laryngological disorders such as MTD and para-
doxical vocal fold motion. Notwithstanding, the degree of disorder and treatment 
efficacy in our patient population of interest may require further investigation.

�Temporomandibular Disorders

Temporomandibular disorders (TMD), defined as any symptoms or signs asso-
ciated with the temporomandibular joint, have been found to often accompany 
FM. Truta et al. highlighted a phenomenon referred to as masticatory FM, in 
which patients experience pain while using their chewing muscles, as well as 
tenderness to palpation in the setting of normal radiographic imaging [51]. 
Truta et  al. also recommended that this variation of FM be treated first with 
antispasmodics with central analgesic properties, followed by orthotics or 
physical, behavioral, or pharmacologic treatment based on response. In a 
review of 19 studies, Ayouni et  al. found a strong association between TMD 
and FM, demonstrating that patients with FM had around an 80% prevalence of 
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TMD signs/symptoms such as temporomandibular joint pain, along with ten-
derness to palpation along muscles of mastication [28, 52–54]. TMD preva-
lence was also found to be significantly higher in FM (53%) than in failed back 
syndrome (11%), the latter of which served as a chronic pain control group 
[55]. Moreover, Leblebici et al. reported that 52% of patients with TMD also 
had FM, and Velly et al. reported that the presence of FM predicted the persis-
tence of clinically significant TMJ pain after 18  months, without prescribed 
treatment (OR 2.48, p = 0.02) [54, 56]. It was also concluded that in patients 
with FM, the pressure-pain threshold in bilateral trigeminal areas was lower 
than in healthy controls. The authors commented on these findings by similarly 
suggesting that alterations in central processing mechanisms could serve as an 
explanation. It is important to be aware that patients with FM may develop 
TMD, and vice versa.

�Chronic Pharyngitis (Table 16.2)

CFS is thought to occasionally present with chronic pharyngitis or a seronegative 
EBV-like presentation. In fact, chronic pharyngitis as a symptom has been a previ-
ous diagnostic criterion of CFS (2). Collin et al. organized a group of CFS patients 
into 6 symptom-based phenotypes, of which one was sore throat/painful lymph 
nodes, and found that only 4.5% of the patient population was categorized as this 
phenotype [34]. Similarly, other studies, such as Hickie et al., have also used sore 
throat as part of their inclusion criteria in CFS patients, and Sullivan et al. further 
reported that 12% of self-reported fatigued patients without formal CFS diagnosis 
complained of sore throat [57, 58]. Patients with CFS of the sore throat phenotype 
comprised a very small percentage of all CFS patients and additionally had mark-
edly lower fatigue scores and higher physical function scores than other patients 
with CFS, demonstrating that chronic pharyngitis is prevalent, but not pervasive in 
all patients with CFS [34, 58].

�Conclusions

This chapter has outlined specific otolaryngologic symptoms that have been 
observed in FM and CFS. The notable prevalence of these symptoms suggests that 
clinicians should not only monitor patients with FM and/or CFS for the develop-
ment of head and neck symptoms but also should increase their diagnostic index of 
suspicion for FM and CFS in healthy patients who have a new development of these 
symptoms. Future directions should focus on revealing the mechanisms responsible 
for the otolaryngologic findings in these two functional disorders. Investigation of 
these pathophysiologic pathways will allow for the development of targeted man-
agement or treatment regimes.
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17Sleep and Functional Illness

Reena Dhanda Patil

�Introduction

Good quality sleep is increasingly recognized as paramount to one’s health and 
well-being. The medical community has evolved its thinking about sleep over the 
past decades to understand it as a dynamic state that is critically important to an 
individual’s psychological and physiological health. In particular, the specialty of 
otolaryngology has traveled far in its understanding of sleep medicine as it pertains 
to the burgeoning field of sleep surgery. Otolaryngologists regularly encounter the 
two most common sleep disorders, obstructive sleep apnea, and insomnia, in patients 
who are unable to tolerate positive airway pressure (PAP) treatment and are seeking 
alternative surgical therapy. Functional illnesses such as chronic fatigue syndrome 
(CFS) and fibromyalgia (FM), which often include sleep-related complaints among 
their diagnostic criteria, are similarly common in patients seeking care for sleep 
disorders such as OSA [1, 2]. The subtleties of these conditions as well as contribu-
tions from mood disorders can certainly impact sleep and the otolaryngologist’s 
ability to offer successful treatment with sleep surgery. It is of great relevance to any 
provider who wishes to treat patients with sleep disorders to understand the com-
plexities and nuances of sleep, which touch many aspects of a person’s ability to 
function optimally during the daytime.
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�Sleep and Health: A Psychoneuroimmunologic Perspective

It is helpful to briefly review the ways in which sleep affects one’s bodily health 
in a holistic sense. Sleep can be defined as a reversible state of decreased respon-
siveness to stimuli within one’s environment [3]. Sleep influences two major neu-
robiological systems, the hypothalamic–pituitary–adrenal (HPA) axis and the 
sympathetic nervous system (SNS), which are responsible for the regulation of 
both innate and adaptive immunity as well as inflammation [4]. Both sleep depri-
vation and excessive sleep are related to the ability to fight common infectious 
processes such as pneumonia and the common cold [5, 6]. In addition, short sleep 
duration and fragmentation reported by insomniacs are more likely to have higher 
levels of inflammatory markers such as catecholamines and their metabolites in 
urine samples than those not reporting these sleep deficits [7]. Dysfunctional 
sleep may mediate and potentiate inflammation that contributes to hypertension, 
diabetes, cardiovascular disease, cancer, and increased mortality as well as less 
well-defined functional illnesses such as CFS and FM.  Not only is poor sleep 
duration associated with physical disease, but the inflammatory state resulting 
from poor sleep may also play a role in mood disorders such as depression [4]. 
Prolonged insomnia lasting up to a year has been found to be associated with a 
14-fold increased risk for depression in the following year [8]. Depression in turn 
may provide subtle changes in one’s perception of illness that can contribute to 
the manifestations of common functional illnesses.

�Relationship of Sleep to Fatigue

�What Is Fatigue?

Fatigue is an exceedingly common complaint experienced by the general popula-
tion. Nonpathologic fatigue is universally experienced and described as short term 
(less than 3 months) with an easily identifiable cause, such as an acute febrile ill-
ness, endocrine pathology, or recovery from trauma or surgery. In contrast, patho-
logic fatigue is often associated with chronic illnesses such as cancer, multiple 
sclerosis and depression and has a longer duration [9]. One study found that chronic 
fatigue (lasting more than 6 months) was present in 2.7–4.2% of patients in a 
community-based study in a large US city [10]. In particular, fatigue is a subjective 
experience that can lead to physiological and psychological impairments including 
poor strength, tiredness, difficulty concentrating as well as decreased morale and 
mood [11, 12]. It can be difficult in practice to elucidate fatigue because of its mul-
tifactorial nature including physical and psychological factors as well as sociocul-
tural and environmental influences [12]. Excessive fatigue is characteristic of 
patients presenting with chronic insomnia, which is the most common sleep disor-
der presenting in the primary health care setting [11]. Primary insomnia, labeled as 
such when it is not due to another sleep, medical, psychosocial or substance abuse 
disorder, can be more difficult to treat given the lack of an obvious underlying cause.
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�Chronic Fatigue Syndrome and Sleep

When addressing fatigue in the context of treatment for sleep disorders, it is helpful 
for the primary care provider, sleep medicine physician and otolaryngologist to 
understand chronic fatigue syndrome (CFS). CFS is one of a number of mind–body 
illnesses that is controversial and not well understood with regard to its etiology 
[13]. It is widespread with an estimated one to two million Americans suffering 
from this illness, more commonly women, and poses substantial economic costs 
related to lost productivity and unemployment in the United States [13, 14]. CFS is 
defined by at least 6 months of “persistent, relapsing fatigue associated with sub-
stantial impairments”. In addition, four out of eight additional symptoms must be 
present for diagnosis, one of which is unrefreshing sleep [13]. Many CFS patients 
are assessed as having poor sleep hygiene and insomnia and can benefit from sleep-
focused treatment including cognitive behavioral therapy for insomnia (CBT-i) and 
exercise therapy. Sleep hygiene should address the “wired but tired” state of mind 
in patients with CFS. Sleep scheduling, limiting daytime napping, and wind-down 
activities at night should be encouraged to improve sleep quality [13].

�Relationship of Sleep to Pain

�Effect of Pain on Sleep

Whether acute or chronic, pain that is severe enough to negatively affect sleep can 
have physiological and emotional effects on an individual’s health, which can then 
play into the complex factors affecting coexistent functional illness. From a poly-
somnographic standpoint, the effect of pain on quality and architecture of sleep is 
related to increased arousals as well as the decreased duration of slow-wave sleep, 
the most restful phase of sleep [3]. Overall decreased sleep efficiency is also com-
mon in patients with widespread musculoskeletal pain and headaches (HA) [3]. In 
addition, sleep disturbances related to periodic limb movements have been found 
more often in patients with chronic pain when compared to controls [15].

�FM and Sleep

FM, a functional illness that is similar to CFS with the addition of chronic wide-
spread pain as its primary feature, also presents diagnostic and treatment challenges 
to both primary care and specialist providers. FM is a common musculoskeletal 
pain syndrome that was first described per rheumatologic criteria in 1990 [16]. It 
continues to be controversial, having been described by some as the “medicalization 
of misery” [17]. Its prevalence is estimated at 2% worldwide, and it is reportedly 
experienced by three to six million people in the United States [13, 18]. FM is 
defined by 3 or more months of generalized body pain and tenderness, with many 
specific tender points described by patients [16]. Debilitation in FM is 
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multifactorial, characterized not only by pain but also by nonrefreshing sleep, 
fatigue, functional impairment, low energy, and depression among other symptoms. 
Sleep disturbances affect more than 90% of patients with FM [18]. Like CFS, FM 
causes significant economic strain on society and the healthcare system due to lost 
productivity and healthcare utilization [18].

A number of investigators have examined objective sleep data and found that 
certain patients with FM have fragmented sleep, decreased slow wave sleep, and 
low sleep efficiency [18]. With regard to these sleep disturbances, they have tradi-
tionally been thought to be a result of sleeplessness caused by chronic pain and 
depression in FM. On the other hand, sleep dysfunction in itself has been found to 
result in hyperalgesia and a decreased pain threshold [18, 19]. As a result of such 
findings, researchers postulate a bidirectional relationship between sleep dysfunc-
tion and FM that merits further study given that appropriate, early treatment of sleep 
disorders such as insomnia and OSA may significantly improve symptoms referable 
to FM [18]. In addition, careful management of pain symptoms in FM with pharma-
cology and other modalities such as acupuncture and massage may ameliorate the 
poor sleep experienced by the majority of FM patients.

�Sleep and HA

HA are intrinsically related to sleep in that poor sleep can trigger HA, particularly 
migraines, while chronic migraines and tension-type HA can certainly cause sleep 
disturbance [3]. Patients with chronic migraines often also experience insomnia, 
resulting in complaints related to poor sleep time, sleepiness, and unrefreshing sleep 
[20]. It is important to recognize the link between poor sleep and HA in functional 
illness given the overlap of these two complaints in common disorders such as CFS 
and FM [21, 22]. Interestingly, one study showed that FM comorbidity was present 
in 36% of patients suffering from primary HA, with high levels of tenderness at 
trigger points, poor sleep adequacy, and severe fatigue when compared to those 
without FM [21]. HA was also more frequent in CFS patients, with 84% experienc-
ing migraine HA and 81% tension-type HA, and sleep severity scores were signifi-
cantly worse compared to healthy controls [22].

Patients often present to a primary care provider, sleep medicine specialist, or 
otolaryngologist with HA contributing to poor sleep, while in fact those HA may be 
related to the lack of sleep seen in undiagnosed OSA. Providers should have a low 
threshold to perform polysomnogram (PSG) in patients with suspected OSA and 
HA among other complaints. In patients found to have concomitant OSA and HA, 
effective treatment of OSA with PAP has been shown to improve HA [23]. Despite 
these promising results, patients with OSA and HA undergoing surgical treatment 
for sleep apnea should be counseled that while successful surgery may improve HA 
symptoms, the ongoing relationship of an individual’s HA to functional illness, 
chronic pain, fatigue, medication effects, and other disorders will require continued 
management in the postoperative period.
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�Surgical Treatment for OSA in the Context of Functional Illness

As the prevalence of OSA reaches 9–38% in the United States, patients with OSA 
are increasingly referred to an otolaryngology practice for the consideration of sleep 
surgery [24]. Despite growing attention to OSA and its impact on an individual’s 
cardiovascular and mental health, quality of life, and motor vehicle safety, this dis-
order remains undiagnosed in a majority of men and women [25]. One factor lead-
ing to underdiagnosis may be related to past diagnostic criteria for OSA which 
emphasized excessive daytime sleepiness (EDS) to ascertain if OSA was present but 
did not focus on other common symptoms such as “fatigue,” “tiredness,” or “lack of 
energy” [26]. Only recently has the American Academy of Sleep Medicine revised 
its criteria to include fatigue and insomnia as part of the symptomatology of OSA 
[27]. In practice, a common and complex phenotype of a patient with OSA presents 
with multiple and often vague complaints of sleepiness, fatigue, and/or low energy. 
To complicate matters further, OSA can be comorbid with and potentiate other sleep 
and health conditions, including functional disorders such as primary insomnia, 
CFS, and FM [1, 2]. Fatigue and chronic pain in these disorders may worsen sleep 
fragmentation and hypersomnolence already present in OSA, making it difficult to 
pinpoint the cause of a patient’s complaints as only due to the objective presence of 
apneas and hypopneas.

To accurately understand sleep disorders in the preoperative setting, the otolar-
yngologist must obtain a comprehensive history, recognizing the interchangeability 
of the terms fatigue, tiredness, and sleepiness. It is also important to understand that 
these complaints can coexist in many pathophysiological states, including OSA, 
especially when comorbid with conditions such as insomnia and depression [11]. A 
review of sleep aid medications is important given their effects on sleep stages and 
possible effects on daytime hypersomnolence (see Table 17.1). The otolaryngolo-
gist can utilize simple questionnaires, such as the Insomnia Severity Index, Epworth 
Sleepiness Scale (ESS), and Functional Outcomes of Sleep Questionnaire to not 
only recognize the nature and severity of the patient’s EDS and fatigue complaints 
but also to counsel patients on realistic expectations of the benefits of sleep surgery. 
The practitioner should also probe a patient’s history to determine if the presence of 
a functional illness such as CFS and FM may be contributing to the perception of 
deficits caused by OSA. Recognition of symptoms that point to diagnosed or undi-
agnosed functional illness may lead to fruitful consultations with primary care, 
rheumatology, and/or mental health services to address underlying conditions with 
a variety of modalities prior to pursuing the irreversible option of surgical treatment 
for OSA. In addition, patients must be counseled that although EDS may be objec-
tively eliminated after surgical treatment of OSA, residual sleepiness and fatigue 
can remain and be refractory to treatment.

Chronic pain also remains highly relevant to the otolaryngologist’s practice 
when evaluating patients referred for sleep surgery. Patients with FM and their pro-
viders should be cognizant of the relationship between poor sleep quality and the 
experience of pain and how it affects PAP tolerance. Given the highly reported 
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Table 17.1  Commonly used sleep aid medications and their effects [28, 29]

Class of 
medication Example(s)

Mechanism of 
action Comments

Sedative-hypnotics
Benzodiazepines Temazepam, 

triazolam
GABA receptor 
agonist

Excellent sleep induction, risk of 
addiction and tolerance, withdrawal 
effects including REM rebound, 
respiratory depression

Benzodiazepine-
like agents

Zolpidem, 
eszoplicone

GABA receptor 
agonist

Excellent efficacy, minimal side 
effects, low abuse potential

Antihistamines Diphenhydramine Histamine-1 
receptor 
antagonist

Varyingly effective, side effects of 
daytime sleepiness, cognitive 
impairment

Barbiturates Methaqualone, 
glutethimide

GABA receptor 
agonist

Historical interest, high risk of 
addiction, tolerance, and overdose

Ethanol Liquor, wine, beer GABA receptor 
agonist

Widely used, chronic use causes 
tolerance, dependence, and 
diminished sleep efficiency/quality

Sedating antidepressants
Tricyclic 
antidepressants

Amitriptyline, 
imipramine

Serotonin and 
norepinephrine 
reuptake inhibitor

Anticholinergic effects, daytime 
hangover, danger with overdose

Tetracyclic 
antidepressants

Mirtazipine Alpha-2-
adrenergic 
receptor 
antagonist

Dry mouth, weight gain, 
constipation

Serotonin 
antagonist and 
reuptake inhibitor

Trazodone Serotonin 
receptor 
antagonist

Nausea, vomiting, diarrhea, daytime 
sleepiness, dizziness

Circadian rhythm synchronizer
Pineal hormone Melatonin Intracellular effect 

on 
suprachiasmatic 
nucleus

Adjusts body’s internal clock and 
sleep-wake cycles, useful for 
shift-work disorder and jet lag; can 
cause headaches, dizziness, 
depression, drowsiness

GABA gamma aminobutyric acid

prevalence of FM, it is possible that patients presenting for treatment of OSA also 
have comorbid FM. In these cases, the surgeon should thoroughly discuss with the 
patient how wakefulness from nocturnal pain poses treatment challenges with 
regard to adherence to patient-initiated surgical treatments such as hypoglossal 
nerve stimulator (HNS), similar to PAP. Importantly, any patient with chronic pain 
may also be at risk for opioid abuse which can complicate the post-surgical course. 
Opioid abuse has been found to increase nocturnal hypoxemia and central sleep 
apnea, which can hamper the surgeon’s success in treating patients referred for 
obstructive sleep apnea [3, 30]. The important role of poor sleep in potentiating pain 
and vice versa suggests the need to develop multidisciplinary treatments, including 
pain management services, to improve sleep quality in this complex patient popula-
tion. Ideally, pain control should be optimized preoperatively, utilizing pharmaco-
logic treatments such as anti-inflammatory and psychotropic medications as well as 
alternative treatments such as acupuncture and hypnotherapy [19].
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�Choice of Sleep Surgery in Patients with Functional Illness

Sleep surgery as a field began in the 1980s in the United States with the introduction 
of the uvulopalatopharyngoplasty (UPPP) by Fujita [31]. Other static surgical pro-
cedures, including expansion pharyngoplasty, hyoid suspension, midline partial 
glossectomy, and tongue base suspension have been developed over the years with 
varying levels of success. More recently, dynamic therapies are available to patients, 
most notably the HNS, which has shown promising results in improving the severity 
of sleep apnea and sleepiness measures [32]. From the author’s experience, it is 
important to tailor the choice of sleep surgery not only to a patient’s anatomy but 
also to their self-motivation and involvement in their own care. In particular, patients 
undergoing surgery for OSA with sleep issues related to functional disorders will 
need thorough, individualized counseling as to the nature of the procedure and how 
it will affect them postoperatively. For example, an OSA patient with comorbid 
severe insomnia and/or chronic pain in CFS and FM may have worsened sleep frag-
mentation and sleep time than a patient with OSA only at baseline. If this patient 
underwent HNS, they would likely require special attention to device settings tai-
lored to their sleep cycle and habits to prevent poor adherence to HNS. On the other 
hand, static surgical procedures such as UPPP and hyoid suspension may not pro-
vide the same objective surgical success as recent results from HNS [32], but will 
provide patients with a constant result after healing is complete without the need for 
nightly activation of a device [33]. Whichever procedure is selected, an open and 
knowledgeable discussion with the patient should take place, taking into account 
their individual profile with regard to fatigue, insomnia, pain, and mental 
health issues.

�Residual Sleepiness and Fatigue After Treatment of OSA

Otolaryngologists should understand how residual EDS and fatigue, which are well 
documented in the PAP literature, may affect the perceived success of surgery for 
OSA. Residual EDS remains a common problem that has been estimated to occur in 
5–55% of those using PAP for OSA, with a prevalence of 10–12% remaining even 
after excluding poor PAP users [34, 35]. Patients with residual EDS after appropri-
ate treatment of OSA with PAP were found to have impaired daytime functioning, 
more fatigue, and overall worse health than patients without residual EDS [34]. This 
subjective sense of a poorer quality of life and sleep is also common in patients with 
functional illnesses and may be a result of the comorbidity of these conditions 
with OSA.

When evaluating residual EDS after what is considered successful sleep surgery, 
it is important to confirm the objective efficacy of surgery by tests such as full night 
PSG, perhaps with a home sleep test, to optimize patient comfort and sleep time. 
Residual sleepiness can also be confirmed utilizing a multiple sleep latency test as 
well as a subjective test such as the ESS.  If residual EDS exists after successful 
surgical treatment, the otolaryngologist may need to refer the patient for a thorough 
evaluation to rule out other causes of sleepiness, including conditions such as 
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narcolepsy, mood disorders, multiple sclerosis, and neurologic disorders [34]. 
Adverse effects of residual sleepiness after seemingly successful surgery for OSA 
must be addressed with the patient, as these patients may still be at risk for detri-
mental cardiovascular health outcomes as well as an increased risk for home, work, 
or traffic accidents [35].

Treatment of EDS and fatigue that persist after objectively successful treatment 
of OSA is challenging. Prevention by early recognition of patients at risk for persis-
tent sleepiness or fatigue starts by identifying patients with significant insomnia, 
chronic pain, mental health disorders, and functional illnesses such as CFS or FM 
before surgery. This can aid in counseling patients as to preoperative pharmacologic 
and psychosocial interventions that may provide a better chance for subjective suc-
cess after surgery. For example, patients with comorbid depression and insomnia 
may benefit from sedating antidepressants such as mirtazapine and trazodone rather 
than the commonly used classes of serotonin and norepinephrine reuptake inhibitors 
and activating tricyclic antidepressants which have been shown to impair sleep 
through dysregulation of rapid eye movement (REM) sleep and onset of restless leg 
syndrome [36]. Close follow-up as to the effects of these medications with mental 
health professionals is required as sedating antidepressants can also cause a “hang-
over effect” of increased daytime somnolence.

Postoperatively, residual EDS and fatigue attributable to insomnia can be treated 
with sleep aid medications and CBT-i to improve a patient’s perception of sleep 
quality and restfulness. Daytime symptoms of tiredness and low energy can be 
addressed with pharmacologic therapy. In the United States, wake stimulants such 
as modafinil have been found to be effective in promoting wakefulness through the 
ascending arousal pathway beginning in the hypothalamus [34]. Mental health pro-
viders can also utilize therapy and psychotropic medications to optimize conditions 
such as depression, anxiety, and post-traumatic stress that often coexist with func-
tional disorders. Otolaryngologists must consider themselves as part of a team car-
ing for these patients and recruit their colleagues in behavioral health, primary care, 
pain management, rheumatology, and sleep medicine to provide the best chance for 
objective and subjective success with surgery for sleep apnea.

�Summary

Over the past several decades, the medical community has increasingly recognized 
that sleep is a complex, dynamic state that is critically important to an individual’s 
psychological and physiological health. Sleep disturbances related to functional ill-
ness are widespread throughout the general population; in particular, patients experi-
encing conditions such as CFS and FM often complain of symptoms such as 
insomnia, daytime sleepiness, and tiredness. Primary care providers and sleep medi-
cine specialists also commonly encounter patients with OSA and may consider refer-
ral to otolaryngology for surgery as treatment options become more extensive and 
individualized. Referring providers and otolaryngologists must understand how 
sleep complaints related to functional illnesses may act in concert with OSA when 
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considering sleep surgery. The best chance for the sleep surgeon to develop a produc-
tive relationship with a patient and provide relief for their symptoms resides with a 
careful history that allows for accurate preoperative assessment of functional illness 
symptoms and realistic expectations for postoperative outcomes with regard to sleep-
iness and fatigue. Most importantly, the otolaryngologist must function as part of a 
multidisciplinary team to ensure that patients’ functional illnesses are appropriately 
managed to optimize decision making for surgery and postoperative surgical success.
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18Functional Disorders of the Larynx: 
Muscle Tension Dysphonia, Paradoxical 
Vocal Cord Dysfunction, and Globus 
Pharyngeus

Brendan D. McNeely and Amanda Hu

�Introduction

The larynx is located in the neck, a vulnerable part of the body. A complex interre-
lationship between voluntary and reflexive motor output of the true vocal cords 
controls laryngeal function. The larynx has three main functions: voice, respiration, 
and airway protection [1]. Functional disorders of the larynx can affect these three 
functions. In this chapter, we highlight three representative functional disorders; 
muscle tension dysphonia which can cause hoarseness, paradoxical vocal fold dys-
function which can cause dyspnea, and globus pharyngeus which can cause the 
sensation of a lump in the throat, but not true dysphagia.

This chapter will focus on the diagnosis and treatment of functional disorders of 
the larynx. Diagnosis of such functional disorders requires careful consideration as 
they can be mistaken for other respiratory or esophageal diagnoses. The treatment 
of functional disorders of the larynx is often multidisciplinary and involves collabo-
ration with speech-language pathologists. Lastly, some functional disorders of the 
larynx have been correlated with specific psychometric traits and psychiatric disor-
ders, which may contribute to symptomatology.
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�Muscle Tension Dysphonia

�Clinical Features

Muscle tension dysphonia (MTD) is a condition of vocal impairment characterized 
by improper tension in the laryngeal and paralaryngeal muscles [2–6]. The term 
MTD was introduced in 1983 by Morrison et al. and can be divided into two forms: 
primary and secondary [5]. Primary MTD describes dysphonia due to abnormal 
laryngeal muscle activation without organic vocal cord pathology [3]. Alternatively, 
in secondary MTD, dysphonia is precipitated by an underlying organic condition. 
MTD has also been called as muscle misuse dysphonia however, MTD is currently 
the preferred term as it allows for etiological factors to be described and thus may 
aid to focus treatment options [3].

Clinically, patients with MTD often present with variable dysphonia and rapid 
changes in voice [6]. The onset of dysphonia may coincide with changes in environ-
mental temperature, airborne irritants, or viral infections [4]. In MTD, persistent 
forceful vocal cord closure can produce a strained voice, quiet voice, or no voice at 
all, leading to chronic muscle soreness and vocal cord nodules or polyps [4].

�Epidemiology

There is limited data surrounding MTD prevalence. In general, functional dyspho-
nia has been seen in all age groups greater than 15 years old, wherein 73% of func-
tional dysphonia is found in people between 15 and 44 years of age [7]. Primary 
MTD is believed to occur more commonly in women, particularly those who are 
middle-aged; however, any patient population may be affected [8]. Primary MTD is 
frequently seen at voice centers and may account for 10–40% of all clinical presen-
tations [9, 10].

�Pathophysiology

Extrinsic laryngeal musculature including suprahyoid and infrahyoid muscles 
maintain the larynx in a stable position so that the smaller intrinsic muscles can 
coordinate vocal fold abduction and adduction [1]. In patients with MTD, the extrin-
sic laryngeal musculature is held in an elevated level of contraction at rest and dur-
ing phonation such that vocal cord function is disturbed [11, 12].

Several factors may cause elevated tension in the extrinsic laryngeal musculature 
that is responsible for MTD. Primary MTD is generally believed to arise due to the 
misuse of the voluntary muscles related to phonation including oral, perioral, and 
respiratory muscles [6, 13, 14]. The improper use or overuse of these muscles can 
progress into eventual voice decompensation and is common among those who have 
careers with high voice demands. A subset of patients with primary MTD may be 
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linked to certain personality traits including introversion, social anxiety, depression, 
neuroticism, constraint, and stress reactivity [15–17].

Secondary MTD, also known as organic MTD, may result as compensation for an 
underlying organic disease, such as laryngopharyngeal reflux, aging or hormonal 
changes, and upper respiratory infections. Hyperfunction of the thyrohyoid and crico-
pharyngeal muscles, as a protective mechanism against regurgitated gastric acid in the 
larynx, can lead to MTD [18–20]. A previous study has shown that 78% of patients with 
secondary MTD have abnormal reflux testing [21]. In a similar fashion, laryngeal mus-
cle tension can change in an effort to compensate for hormone-related changes in laryn-
geal mucosa thickness. Either an increase or decrease in mucosal thickness can impair 
vocal cord adduction leading to subsequent laryngeal muscular strain, false vocal cord 
hyperfunction, and ultimately MTD [22–24]. MTD following acute viral laryngitis has 
also been described by Koufman et  al., who report that laryngeal inflammation can 
cause abnormal false vocal cord function [14]. Subsequent false vocal cord compensa-
tion may become habituated and thereby result in chronic abnormal laryngeal posturing.

�Diagnosis and Workup

The diagnosis of MTD is based upon a history of vocal misuse, psychological, and 
laryngoscopic evaluations [25]. A careful history of patients with dysphonia would 
include any changes in phonation and any aggravating factors. Clinical assessment 
that includes a poorly controlled breath stream and an abnormally low-pitched pho-
nation often raises the suspicion of MTD [4, 19].

Hyperactive laryngeal musculature may be compensating for inappropriate vocal 
fold function in MTD. Consequently, visualization of the larynx and palpation of 
neck muscles are important first steps in the diagnosis. Visualization of the true 
vocal cords and supraglottic region can be challenging in patients with MTD as 
supraglottic compression can obstruct the laryngscopic view [4]. However, this 
supraglottic compression can raise the suspicion of an MTD diagnosis. Moreover, 
palpable tightness in the extrinsic laryngeal musculature, observed laryngeal rise, 
and decreased thyrohyoid space during rest or phonation also raise the suspicion of 
an MTD diagnosis [18].

�Treatment

Muscle tension dysphonia can be caused by a number of interacting factors that 
must be considered to provide improvement of patients’ symptoms. In general, edu-
cation on good vocal hygiene is recommended for all patients with dysphonia. Vocal 
hygiene has been described in three subgroups: environmental, vocal use, and indi-
vidual behavioral advice [3, 13, 26, 27]. Specifically, it is advised that patients with 
MTD should avoid yelling or whispering, should avoid speaking in dry and dusty 
environments, should avoid fumes or allergens, should not clear their throat when 
speaking, and should limit the number of hours they speak in a day [3]. Behavioral 
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accommodations include reducing alcohol and caffeine use, avoiding smoking, and 
maintaining regular sleeping patterns [3]. In addition, profession-specific voice 
accommodations such as microphones may be required.

Voice therapy is often the principal, direct treatment for primary MTD and can 
generate remarkable improvements in phonation at medium and long-term follow-
up [26, 28–30]. During voice therapy, speech-language therapists work with patients 
to improve their laryngeal posture, breathing mechanics, and articulation. Direct 
interventional techniques for MTD include laryngeal manipulation, the yawn-sign 
method and optimal pitch establishment with biofeedback [26]. Additionally, cir-
cumlaryngeal manual therapy (CMT), where mechanical pressure is placed over 
specific sites of the larynx prone to muscular stiffness and cramping, has been 
shown to have broad symptom and voice improvements in patients with MTD [31–
33]. Twenty-four out of 25 patients (96%) showed an improved symptom burden 
although 68% of those had a mild recurrence of MTD following therapy [33]. CMT 
presents clinicians and patients with an alternative therapy should good voice 
hygiene not provide the patient with symptom relief. Together, patient-specific 
voice hygiene and voice therapy are the mainstays of treatment for nonorganic 
MTD. It is important to note that primary MTD may cause organic changes such as 
vocal cord lesions which may require alternative intervention.

In patients with organic or secondary MTD, common medical treatments exist to 
treat the underlying conditions such as laryngopharyngeal reflux, sinusitis, and 
upper respiratory tract infection that can cause MTD. For example, laryngopharyn-
geal reflux can be treated with lifestyle and dietary modifications and stomach acid-
reducing medications [34]. Alternatively, surgery is rarely used to treat MTD [3]. 

�Summary

Muscle tension dysphonia is defined by sustained and inappropriate contraction in 
the extrinsic muscles of the larynx that presents as disrupted phonation. Primary 
MTD may present without organic cause due to improper use or overuse, which can 
subsequently lead to structural changes in the larynx. Alternatively, medical condi-
tions such as laryngopharyngeal reflux, hormonal dysregulation, and upper respira-
tory infections can result in laryngeal compensation resulting in secondary 
MTD. Treatment of MTD is focused on rehabilitating laryngeal muscle use and 
promoting good vocal hygiene. Primary MTD often requires voice therapy, whereas 
secondary MTD may require medical intervention to restore proper phonation; 
however, due to the fluid pathophysiology of MTD, treatment should be specific to 
each patient with MTD.
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�Paradoxical Vocal Cord Dysfunction

�Clinical Features

Paradoxical vocal cord dysfunction (PVCD) describes the inappropriate and epi-
sodic closure of otherwise normally functioning vocal cords during inspiration or 
expiration, resulting in dyspnea [35, 36]. Typically, PVCD presents acutely and can 
range from mild discomfort to severe respiratory distress with stridor [37]. Patients 
may also have a dry cough, aphonia, neck and subcostal indrawing, and, in its most 
severe form, a sensation of choking [38–40]. Some of the most common triggers 
have been reported as environmental exposures, intense exercise, stress, phonation, 
and upper respiratory infections, all of which are not mutually exclusive [36]. 
Patients with PVCD are often misdiagnosed with asthma and may have adverse 
effects from concomitant medical therapy [35]. Altogether, PVCD is often distress-
ing for patients and common misdiagnosis necessitates a greater awareness of this 
condition.

�Epidemiology

The incidence of PVCD is not well studied as it is often misdiagnosed as an asthma 
exacerbation and can occur in combination with asthma. Of note, a review of 1536 
patients with PVCD found a broad range of patient age (0.2–82 years), in which 
65% were over 19 years of age and a 3:1 female preponderance. Despite its pre-
dominance in females, PVCD has also been well documented in males [41]. In 
adolescents and young adults, PVCD incidence has been reported to occur in up to 
27% of the population [42]. Lastly, one study demonstrated that PVCD is not more 
prevalent among those with a medical condition, as had been previously 
assumed [43].

�Pathophysiology

Similar to other functional disorders of the larynx, the pathophysiology of PVCD is 
unclear. Both organic and non-organic causes have been identified as precipitating 
factors of PVCD with the most common inducing agents being irritants, exercise, 
and emotional stress [36]. In PVCD, such precipitating factors may cause inappro-
priate vocal cord closure due to laryngeal hyper-responsiveness to a normal stimu-
lus in the larynx [44, 45]. Moreover, gastroesophageal reflux disease (GERD) is 
speculated to play a role in predisposing patients to PVCD [37, 39]. Lastly, psycho-
genic factors including emotional stress, competitive sports, and depression may 
cause an attack of PVCD to be more likely to occur [37].
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�Diagnosis and Workup

A careful clinical history and physical exam are essential to the diagnosis of 
PVCD. Three main criteria are generally used to establish a diagnosis of PVCD: (1) 
stridor and/or dyspnea, (2) laryngoscopic observation of vocal cord adduction, and 
(3) truncated inspiration measured on spirometry [37]. The “gold standard” for 
diagnosing PVCD is direct visualization of paradoxical vocal cord movement dur-
ing inspiration by flexible laryngoscopy. Previous reports show diagnostic laryngos-
copy findings in 100% of symptomatic patients with PVCD and 60% of asymptomatic 
patients with PVCD [46]. In addition, laryngoscopic evaluation in patients with 
PVCD will often reveal erythematous and inflamed mucosa of the larynx [37, 47].

There are substantial overlaps in the symptoms of asthma and PVCD; however, 
the onset and recovery period are important differentiators between diagnoses. In 
PVCD, onset and recovery periods are approximately <5 and 5–10 min, respec-
tively, whereas asthma has a longer onset and recovery period of approximately >10 
and 15–60  min, respectively [37]. PVCD alone does not have any characteristic 
radiographic findings and chest X-rays are often normal [48]. During a PVCD 
attack, spirometry may show a truncated inspiratory flow loop with variable repro-
ducibility in subsequent respiratory cycles, whereas asthma is characterized by nor-
mal inspiratory curves [47, 49]. In addition, PVCD symptoms do not typically 
resolve with asthma medications and do not have improvement to the flow-volume 
loops on spirometry. Agents such as histamine, methacholine, and exercise have 
been used to induce PVCD attacks for clinical observation; however, it is unclear 
whether such agents can truly recreate patient symptoms [36, 50]. Importantly, 
PVCD and other respiratory conditions may coexist and thus an alternative diagno-
sis does not necessarily rule out the possibility of concomitant PVCD.

�Treatment

Acute management of patients with a current attack of PVCD requires careful 
understanding from the healthcare provider. While reassurance alone has been 
shown to be effective in resolving the acute airway symptoms of PVCD [35, 36], 
speech-language pathology interventions such as using specific respiratory patterns 
may be helpful [51]. Techniques used by speech-language pathologists are targeted 
at maintaining an adequate airway opening during respiration [52]. Such direct 
techniques include instructing patients to nasal sniff, pant, or breathe with pursed 
lips, although the evidence is only anecdotal [51]. Heliox (a mixture of helium and 
oxygen) administration [53] and sedation with anti-anxiety medications are rarely 
required [54]. Lastly, botulism toxin injections have been used in rare instance to 
paralyze vocal cords in an abducted position and should only be considered when 
intubation or tracheostomy are the only remaining options [55, 56].

In the chronic setting, speech therapy is often regarded as the principal treatment 
of PVCD. Direct speech-language therapy techniques teach patients with PVCD to 
maintain a laryngeal opening during respiration while suppressing irritating 
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behaviors of the larynx (coughing and throat clearing) [57]. Moreover, indirect 
speech therapy techniques are also used by patients and healthcare providers to 
identify specific triggers that precede PVCD attacks so that careful avoidance may 
prevent future attacks [36, 58]. Similarly, it is important for patients to follow over-
all healthy voice hygiene. Psychotherapy and hypnosis continue to be used in the 
treatment of PVCD despite no clear therapeutic evidence [36]. It is believed that 
such techniques promote emotional and physical relaxation to prevent the onset of 
PVCD attacks. Medications for reflux are also recommended to prevent laryngo-
spasm. Other treatments such as inhaled anticholinergics and positive airway pres-
sure have been reported in some patients but lack evidence [36, 59].

�Summary

In summary, PVCD presents as dyspnea due to partial or full vocal cord adduction 
during respiration. Acute attacks of PVCD can be instigated by environmental trig-
gers, exercise, stress, and upper respiratory infections. This functional disorder of 
the larynx can be differentiated from other respiratory disorders due to its rapid 
onset and resolution. Flexible laryngoscopic evaluation remains the gold standard 
for direct diagnosis of PVCD, particularly during an acute attack. While careful 
reassurance is often sufficient to treat acute PVCD, indirect and direct speech ther-
apy may prevent the recurrence of PVCD attacks.

�Globus Pharyngeus

�Clinical Features

Globus pharyngeus is a functional disorder of the larynx characterized by a persis-
tent or intermittent sensation of a lump or foreign body in the throat [60, 61]. The 
functional symptom of globus is most commonly episodic and located midline 
between the thyroid cartilage and the sternal notch [60, 62]. Patients may also report 
throat tightness or itchiness with associated mucus accumulation or particulate 
retention. Despite the sensation of dysphagia, globus pharyngeus does not impair 
the passage of an oral bolus. In general, there is no associated odynophagia and the 
sensation of discomfort may be improved with eating and swallowing [61, 63]. To 
confirm a diagnosis of globus pharyngeus, other organic causes must be 
excluded [61].

�Epidemiology

The characteristic sensation of a lump in the throat is notably prevalent in the gen-
eral population, where previous studies report globus pharyngeus to occur in 
8.1–46% of otherwise healthy individuals [64–66]. This functional disorder affects 
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men and women equally; however, in the past, women have been more likely to seek 
healthcare for the above symptom [64]. In practice, globus pharyngeus can account 
for 4% of all patient encounters at Otolaryngology clinics with a peak onset between 
36 and 51 years of age [65]. Globus pharyngeus symptoms often persist; in 75% of 
patients’ symptoms last more than 3 years and as many as 50% of patients can have 
symptoms lasting up to 7 years [67].

�Pathophysiology

The current understanding of the pathogenesis of globus pharyngeus is limited. 
Upper esophageal motor dysfunction, reflux disorders, psychologic abnormalities, 
and visceral hypersensitivity have all been implicated in the pathophysiology of this 
disorder [61, 63, 68].

Gastric reflux into the esophagus has been suggested to produce the symptom of 
globus pharyngeus by low pH exposure at the distal esophagus, albeit without con-
sensus [69–75]. Symptoms may also consist of pharyngeal irritation, reflex contrac-
tion of the UES, and altered sensation in the neck. Esophageal endoscopy has 
revealed peptic esophagitis and hiatal hernia in 5–38% and 6–52% of patients with 
globus pharyngeus, respectively [71]. Despite these findings, the relationship 
between globus pharyngeus and gastric reflux may simply be correlational as both 
are prevalent among the general population and have an indistinct temporal 
relationship. 

Patients with globus pharyngeus report higher self-assessed measures of neuroti-
cism, introversion, anxiety, and depression, thus making them more likely to be 
diagnosed with an affective disorder [76–78]. Among 104 participants with globus 
pharyngeus, 53% had features of anxiety disorder and 41% had borderline or true 
depression [79]. Acute stress may also precipitate episodes of globus pharyngeus, 
particularly in urban versus rural patients [80].

The current theory dominating the etiology of idiopathic globus pharyngeus is 
visceral hypersensitivity. One study found hypersensitivity to mechanical balloon 
distension but not electrical stimulation in the esophagus of patients with globus 
pharyngeus relative to controls [81]. Visceral hypersensitivity may be present with 
concomitant and contributing gastric reflux or mucosal changes. Overall, there is no 
singular etiology for globus pharyngeus and patients may have differing or multiple 
co-existing pathologies contributing to their symptoms.

�Diagnosis

The diagnosis of globus pharyngeus is made by eliciting a compatible clinical his-
tory, particularly distinguishing esophageal dysphagia and upper airway symptoms. 
Moreover, the diagnosis of globus pharyngeus does not include additional red flag 
features such as a sore throat, odynophagia, or unintentional weight loss [61]. 
Among standardized questionnaires, a subscale within the Glasgow Edinburgh 
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Table 18.1  Rome IV criteria for globus pharyngeus. All criteria must be fulfilled for the last 3 
months with initial symptom onset at a minimum of 6 months prior to diagnosis

Rome IV criteria for globus pharyngeus
1. � Persistent or intermittent, non-painful sensation of a lump or foreign body in the throat with 

no structural lesion identified on physical examination, laryngoscopy, or endoscopy
2.  Occurrence of globus sensation between meals
3.  Absence of dysphagia or odynophagia
4.  Absence of a gastric inlet patch in the proximal esophagus
5. � Absence of evidence that gastroesophageal reflux/eosinophilic esophagitis is causing symptoms
6.  Absence of major esophageal motor disorders

Throat Scale was found to objectively characterize globus pharyngeus with high 
sensitivity [82].

Idiopathic globus pharyngeus is diagnosed when the sensation of a foreign body 
in the throat is present with the concomitant exclusion of identifiable cause accord-
ing to the Rome IV criteria (Table 18.1) [60]. The Rome Foundation has published 
guidelines for the diagnosis of functional disorders, including irritable bowel syn-
drome, cyclic vomiting syndrome, and globus [83]. Identifiable causes for the afore-
mentioned symptom can include a structural lesion, GERD, eosinophilic esophagitis, 
or a major esophageal motor dysfunction. Laryngoscopic evaluation can be used as 
a first step to rule out any structural lesion of the upper airway. When red flag symp-
toms are present, an upper gastrointestinal endoscopy can be ordered to rule out 
esophageal disorders including eosinophilic esophagitis [71, 84]. Without the direct 
visualization of structural causes, it is important to investigate GERD as a potential 
mechanism leading to the patient’s symptoms. Due to its prevalence, GERD is often 
an assumed component of the patient’s presentation. A trial of proton pump inhibi-
tors (PPI) can be used to manage symptoms but does not delineate between a diag-
nosis of GERD or globus pharyngeus [60, 61, 71]. Recent evidence suggests that pH 
monitoring could detect abnormal acid reflux related to GERD thereby justifying 
medication [85, 86]. Videofluoroscopy has limited diagnostic use for globus pha-
ryngeus because hyoid bone displacement, pharyngeal transit time, pharyngeal con-
striction ratio, and maximum width of esophageal opening during bolus propulsion 
did not differ between healthy patients and patients with globus pharyngeus [87–
89]. In contrast, esophageal manometry and barium swallow testing serve an impor-
tant role to rule out any major esophageal motor disorder, such as achalasia [90]. 
While all patients with globus sensation should receive a laryngoscopic evaluation, 
more extensive investigations including pH monitoring and esophageal manometry 
should be conducted on a patient-specific basis taking into account each individu-
al’s symptoms.

�Treatment

The single most effective treatment of globus pharyngeus has yet to be defined. This 
may be in part due to the nonspecific etiology of the disease, however, patients 
should be reassured that it is a benign disease. In fact, up to half of globus 
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pharyngeus patients can have symptom resolution with careful reassurance alone 
when compared to patients receiving antidepressant medications for their symptoms 
[91, 92]. Importantly, such conservative management does not entail any medication-
specific risks.

Speech-language therapy can be a conservative method of treating globus pha-
ryngeus [63, 68]. Khalil et al. showed globus symptom improvement in a random-
ized cohort of 36 participants by using exercises to relieve pharyngolaryngeal 
tension such as yawning, a “giggling” posture, and liquid swallowing when com-
pared to reassurance alone [93]. In patients with persistent symptoms and the 
absence of any laryngeal mucosa abnormalities, the initial management is often a 
PPI trial for 6–8 weeks, most commonly omeprazole 20  mg twice daily [68]. 
Alternatively, current evidence demonstrates a role for ablative therapy on any het-
erotopic gastric inlet patches by gastroenterology [94, 95].

When alternative therapies fail, neuromodulators may be used in the manage-
ment of idiopathic globus pharyngeus with good results, although the evidence 
remains conflicted [60]. One randomized controlled trial showed that amitriptyline 
improved symptoms in 76% of patients with globus pharyngeus, whereas pantopra-
zole had a response in only 36% of patients [96]. Selective serotonin reuptake inhib-
itors have also been successful in treating globus symptoms and is suggested to be 
due in part to their management of visceral hypersensitivity or anxiety disor-
ders [97].

�Summary

Globus pharyngeus is characterized by the sensation of a lump or tightness in the 
throat that is not due to an underlying structural lesion, GERD, or esophageal motor 
disorder. The symptoms are often intermittent but may persist for years. Due to an 
uncertain underlying etiology, no singular management protocol is established. 
Some therapies that have demonstrated improvement include a trial of PPI, neuro-
modulator treatment, and most recently heterotrophic gastric islet patch ablation. 
All patients with symptoms of globus pharyngeus should undergo a thorough laryn-
geal work up including a laryngoscopic visualization of the upper airway and pos-
sibly esophageal investigations to rule out any potentially more sinister diagnoses. 
In most instances of true globus pharyngeus, patients are reassured that it is a benign 
disorder.
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19A Psychological Approach to Functional 
Illness

Anna Marie A. Carlson and Gregg A. Tkachuk

�A History of Psychological Conceptualization 
of Functional Illness

The biomedical model, introduced into medical thinking by Descartes in the seven-
teenth century, assumes a dualistic view in which somatic symptoms are considered 
either somatogenic (i.e., the result of physical pathology), or in the case where no 
medical cause can be ascertained, psychogenic (i.e., psychological in origin). 
Traditional medicine has adopted this dichotomous, Cartesian mind–body dualistic 
view. Psychogenic views of unexplained physical symptoms have been inculcated 
since the formulation of psychodynamic theory and have been criticized as overly 
stigmatizing patients and providing too narrow an explanation, particularly for 
chronic medical conditions where no cure is available. Nonetheless, this view 
remains pervasive both within and outside of the health care system.

�The Biopsychosocial Perspective

Human beings differ in their expression of physical symptoms, their propensity to 
seek medical care, and their responses to medical treatments. Melzack was instru-
mental in expanding the dualistic mind- or body framework in his study of chronic 
pain. The Gate-Control Theory [1, 2] encouraged consideration of the psychologi-
cal factors in the pain experience through interaction with modulation of ascending 
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and descending pathways in the central nervous system. In 1999 [3], Melzack 
reported on the Neuromatrix Theory of pain, which combined gate-control theory 
with an expanded view of the brain’s neural network combined with the body’s 
natural adaptations to stress. This theory has continued to be widely supported and 
offers an explanation for a number of chronic pain conditions such as fibromyalgia, 
and migraine.
Similarly, Engel [4] proposed a biopsychosocial perspective to explain both the 
disease process and the subjective experience that a disease is present, including 
how an individual and the individual’s wider social network perceive and adapt to 
physical symptoms and disability. The hallmark of the biopsychosocial model is a 
complex, dynamic, and reciprocal interaction of biological, psychological, and 
social variables.

�Functional Somatic Syndromes

Based on the earlier work of Kellner [5–7] the term functional somatic syndrome 
(FSS) was first introduced by Barsky and Borus [8] to describe categories of bodily 
symptoms frequently encountered in many areas of medical practice that have no 
well-defined structural organic pathology. Nonetheless, the presence of functional 
somatic symptoms results in considerable distress and disability, rendering patients 
and medical practitioners alike susceptible to frustration due to a lack of effective 
treatments. Common bodily symptoms include pain, dizziness, heart palpitations, 
gastrointestinal distress, weakness, and generalized fatigue of varying levels of 
severity. Some patients present with a single persistent symptom, or set of symp-
toms from the same organ system, while others describe multiple symptoms relating 
to several organ systems. Accompanying features may, but do not necessarily, 
include high health anxiety, bodily checking behaviors, high rates of anxiety and/or 
depression, and personality disorders. As a result, quality of life tends to be lower, 
disability rates higher, and long-term outcomes poorer in those with multiple, and 
more severe, bodily symptoms [9].

There is a high comorbidity between functional somatic symptoms and psycho-
logical disorders. For example, Kleykamp et al. (2021) [10] reported that over half 
of individuals with fibromyalgia experienced depression in their lifetime. Carta 
et al. [11] reported a significant risk of lifetime prevalence of mood disorders (65%), 
post-traumatic stress disorder (PTSD) (8.4%), and panic disorder (28.2%) in indi-
viduals with fibromyalgia, and referenced the possibility of vulnerability to chronic 
stress. Janssens et al. (2015) [12] reported that mood and anxiety disorders are more 
prevalent in individuals with FSS, however, the authors found most persons with 
FSS do not have mood or anxiety disorders. Adding to the disease burden of indi-
viduals with FSS, there is also consideration of comorbidity with other functional 
disorders (39–76%) [10].
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�Etiology of FSS

It is beyond the scope of this chapter to review all available etiological models of 
FSS.  The factors most notably included for consideration in traditional models 
include predisposing, perpetuating, and precipitating factors as well as the dynamic 
and reciprocal interplay among these factors in explaining the experience of bodily 
distress [9, 13, 14].

Predisposing factors include genetics, early experience with illness, vicarious 
learning of familial illness behavior, cultural views of illness, a history of adverse 
childhood experiences including physical or sexual trauma, neuroticism (i.e., 
heightened reactivity to stressors, tendency toward experiencing negative affect 
such as anxiety or depression), and a general predisposition to experience distress 
related to bodily symptoms or health anxiety.

Perpetuating factors include central nervous system sensitization to previously 
encountered stressful stimuli and positive and negative feedback loops involving the 
hypothalamus–pituitary–adrenal (HPA) axis in the regulation of cortisol and release 
of inflammatory cytokines. Features of attention, perception, focus, health-related 
attributions, illness-related beliefs, and behavioral responses to illness such as 
avoidance and deconditioning have also been implicated. The latter of these compo-
nents are typically targeted for change in behavioral treatment approaches.

Precipitating factors are events that are hypothesized to trigger the start of the 
self-perpetuating cycle. These are essentially major life events or persistent daily 
stressors that confront the sympathetic nervous system such as illness, accidents, 
injuries, significant losses, work, family, or relationship stressors, and perceived 
threats to one’s well-being. Maladaptive coping responses to these events can poten-
tially lead to a chronic or prolonged state of activation that is maintained by cogni-
tive factors (i.e., perseverative worry, rumination, or catastrophizing) and experiential 
(i.e., cognitive, emotional, and behavioral) avoidance that can also be a focus of 
psychological treatment.

As mentioned earlier, another important feature of etiological models is the 
dynamic interplay among these factors in explaining the experience of bodily dis-
tress. This can be characterized as an autopoietic process of symptom generation 
and perpetuation [13]. As an example, consider an individual with a predisposition 
to experience bodily distress who is subjected to an adverse childhood experience 
or observes a parent responding with high anxiety to a relatively minor illness. 
These early life events could sensitize the central nervous system to lower the 
threshold for symptom detection. A precipitating stressor later in life such as a 
minor injury or relatively common viral illness, loss of a loved one or important 
relationship triggers the experience or expectation of physical symptoms, which are 
catastrophically misinterpreted as signifying danger or serious disease, and a sig-
nificant emotional response that has previously been paired with physical symptoms 
through classical conditioning. A maladaptive coping response such as frequent 
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bodily checking behavior or seeking frequent reassurance from medical providers 
and significant others temporarily reduces anxiety but reinforces the further need 
for such reassurance seeking whenever similar symptoms inevitably resurface. The 
individual also seeks to avoid important life activities that may provoke physical 
symptoms, and this avoidance is maintained by operant conditioning. Over time, 
physical deconditioning and increased disability and depression are the results. This 
further sensitizes the individual by lowering the threshold for symptom detection 
and accompanying emotional distress. The individual becomes stuck in the perpet-
ual cycle of symptom maintenance, anxiety, and despair [9].

More recent etiological models attempt to expand upon the traditional models to 
address how symptom perception is initiated and why symptom-related distress is 
maintained despite reassurance from physicians. One influential model is based on 
the idea that the central nervous system is a predictive coding machine whereby 
disorders of interoception can occur when peripheral sensory inputs do not match 
the centrally based (i.e., central nervous system) predictions [15]. It proposes a 
mechanism whereby FSS patients may construct the perception of bodily symptoms 
in the absence of peripheral physiological sensations. In this view, somatic symp-
toms are essentially considered to be “somatovisceral illusions” or memories of 
previous sensations. Another relatively recent model addresses the question of why 
symptom-related distress persists despite medical reassurance and negative test 
results [16]. It proposes that, while patients with FSS may be initially relieved by 
medical reassurance, they later negatively reappraise the information presented by 
the physician and thus, reinvoke the original concern. They further suggest that this 
process eventually renders FSS patients “immune” to medical reassurance.
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Fig. 19.1  Schematic model of the etiology of bodily distress. Note: The distinction between vul-
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tors influence on both sides. Adapted from Henningsen et al. [9]. Reproduced with permission 
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Table 19.1  Targets of assessment in psychological interview

• � Physical symptom assessment
•  Description of symptoms
• � Description of symptom onset and progression
• � Frequency, severity, duration of symptoms
• � Triggers/patterns of symptoms
• � Perception of cause
• � Medical investigations and results
• � Understanding and level of acceptance of functional diagnosis
• � Previous treatments (helpful and unhelpful)
 �� – medications for symptoms (prescription and nonprescription), patterns of use
 �� – allied health, and alternative treatments
• � Dysfunction/limitations/distress linked to the interpretation of the physical symptoms and/or 

by the symptoms themselves
• � Strategies employed to cope with/influence symptoms
• � Goals for symptom reduction (e.g., total absence, 50% improvement, and improved function)
General medical history
• � Diagnoses, other functional, and otherwise
• � Limits to function as result of other medical conditions
• � Medications
• � Hospitalizations, surgeries, notable procedures
• � History of head injury
• � Relationships with/attitudes towards health care providers
• � Significant frustrations with receiving health care, diagnostics, etc.
Lifestyle assessment
• � Sample daily schedule
• � Sleep

(continued)

Within a comprehensive framework that includes both the traditional and con-
temporary models, some etiological factors will preferentially act either via cen-
trally or peripherally acting routes, but most can influence both routes (see upper 
and lower parts of Fig. 19.1, called “sensory input” and “expectation”).

�Psychological Assessment of Functional Illness

As previously outlined, FSS symptoms may be influenced by a number of autopoi-
etic biopsychosocial factors and as such the assessment will focus on these factors. 
The purpose of the assessment is to gather information about the physical symptoms 
(see Table 19.1), level of distress and dysfunction caused by the symptoms, psycho-
logical functioning and psychological comorbidities, social situation, general back-
ground and upbringing, early life experiences with health and physical symptoms, 
and coping skills [17]. The intention in this phase is to have information to facilitate 
differential diagnosis, create a conceptualization of the biopsychosocial factors 
influencing the physical symptoms, begin forming a therapeutic alliance, and be 
able to start direct treatment planning [18].
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Table 19.1  (continued)

• � Exercise
• � Appetite
• � Recreational substances including caffeine, alcohol, and nicotine, and substance abuse history
Psychological symptoms and personality functioning
• � Current mood
• � Symptoms of depression
• � Symptoms of anxiety
 �� – How does a person typically experience stress? Body symptoms?
 �� – Symptoms of generalized anxiety disorder (GAD) and Panic disorder
 �� – obsessive-compulsive disorder (OCD), Social Anxiety, Specific phobia
• � Trauma history
 �� – Early childhood, assault, accidents, medical procedures
 �� – Symptoms of PTSD
• � Suicidal/homicidal ideation
 �� – Plan, intent, means, history of same
 �� – Current safety
• � Psychological/psychiatric including treatment history
• � Life stressors
• � Changes in symptoms/stressors/mood in timeline with functional symptoms
Social history
• � Family of origin
• � Family history
 �� – Medical, mental health, and substance use
 �� – Family’s understanding of/stigma toward health medical and mental health concerns
• � Current living situation
• � Support systems/significant relationships
• � Current source of income, financial hardship
• � Developmental and social history
• � Experience with illness, physical symptoms (if not obtained in medical history)
• � Education history
• � Work history
• � Hobbies/recreational life
Treatment indicators
• � Goals of treatment such as “miracle cure”, and/or reduction of medication, symptoms, 

distress, dysfunction, etc.
• � Relative resistance/acceptance to mind-body connection (biopsychosocial model of 

treatment)
• � Motivation for treatment—willing to take active steps for change
• � Secondary gain
• � Function/reinforcement of symptoms in environment
• � Active psychosis, untreated bipolar disorder
• � Adequate physical health
Behavioral observations
• � Pain/symptom behavior (grimacing, wincing, rubbing, and bracing)
• � Use of assistive devices (i.e., walking aid, earplugs, and neck brace)
• � Level of openness in sharing personal details, sense of insight into mind-body connection
• � Cognitive status
• � Mood
 �� – range of affect
 �� – stated mood with observable mood
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Patients seen in this setting are likely to be hesitant to see the role psychology 
may play and are concerned the referral implies that their symptoms are “all in their 
head”—suggesting a feigning or imagination of the symptoms, or that a potentially 
serious condition is being ignored by a referral to psychology. These patients typi-
cally will report high distress from their symptoms and are keen on finding a medi-
cal “fix”. Assessment may begin with inquiring as to the patient’s understanding of 
the referral and thoughts about meeting with a psychologist [18].

As such, it is typically prudent to initially focus the psychological assessment on 
the physical symptoms before moving into a more traditional psychological and 
lifestyle evaluation. This information is typically gathered through clinical inter-
view, self-report symptom questionnaires and/or symptom diaries of varying length 
and symptom focus. The most widely used patient self-report scales to assess for 
severe health anxiety/somatization include the Whitely Index [19], Illness Attitudes 
Scales [20], and Health Anxiety Inventory [21] and these measures have been shown 
to have good psychometric properties [22]. Self-report scales are also available to 
assess psychological constructs that may be associated with higher symptom inten-
sity and disability such as anxiety sensitivity [23] and pain catastrophizing [24]. 
Behavioral observations of the patient are also typically included in the assessment.

Psychological assessment is often a dynamic process and typically continues 
over the course of treatment. Over time, patients become more invested in under-
standing their own triggers and tend to remember more about circumstances that 
corresponded to symptom onset as they become aware of physical and emotional 
experiences during the course of therapy [18].

As reviewed previously, individuals with functional illness are likely to have a 
comorbid psychological diagnosis such as an anxiety or depressive disorder. A 
number of other DSM-5 diagnoses may be indicated specifically in relation to the 
functional symptoms. The key differentials are related to the timing of symptom 
onset, the context in which the symptoms occur, and distress related specifically to 

Table 19.2  DSM-5 diagnostic considerations for functional symptoms

Adjustment disorder
• � when physical symptoms came first and changes in mood and anxiety are related to the stress 

of having the physical symptom(s)
Trauma-related disorder
• � if physical symptoms began within the context of post-traumatic distress
Other anxiety disorder
• � if symptoms are transient and/or only occur in the context of other anxiety disorder (i.e., 

tinnitus during social interactions for someone with social anxiety disorder)
Depressive disorder
• � full criteria for disorder needs to be met to diagnose instead of adjustment disorder even if a 

change in mood seems connected to the symptoms
• � if a physical symptom is consistent with somatic symptoms of depression

(continued)
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Conversion disorder (functional neurological disorder)
• � voluntary motor or sensory symptoms inconsistent with known medical condition, cannot be 

accounted for by another mental or medical disorder, and are distressing, impairing, or 
subject to medical investigation

• � coded with and without the psychological stressor. Criteria for PTSD should not be met
Illness anxiety disorder
• � physical symptoms are mild at best but the individual is concerned about acquiring an illness
• � typically strong checking and avoidance patterns related to the physical symptoms
Somatic symptom disorder
• � physical symptoms are present, often in more than one physical domain
• � symptoms cause significant distress and limitations characterized by concern regarding the 

seriousness of symptoms, anxiety about health and symptoms, and significant time and 
energy dedicated to symptoms or health concerns

Psychological factors affecting a medical condition
• � an underlying medical condition exists but behavioral or psychological factors affect 

condition (i.e., someone with mild arthritis in C-spine experiences significant muscle tension 
in neck due to anxiety thus producing significant neck pain)

Factitious disorder (on self or other)
• � falsification of physical symptoms in self or another, with identified deception
Psychotic Disorder with somatic delusion or hallucination
• � most common somatic delusions are: foul order from body (i.e., halitosis), infestation in 

body, body part being misshapen, or body parts not functioning properly (e.g., circulatory 
system) [25]

• � the description or cause is likely to be bizarre (e.g., the pain is from an alien lifeform in my 
abdomen)

• � related behavioral observation present (e.g., damage to skin/tissue from self-treatment)
If patient in not particularly distressed from or limited by functional symptoms no diagnosis 
may be indicated

Table 19.2  (continued)

the physical symptoms or the perceived cause of the symptoms [25]. The DSM-5 
transitioned away from the classification of somatoform disorders, which implied 
psychogenic origin, to somatic symptoms and related disorders.

The ICD system has similar diagnoses for distress from physical symptoms or 
anticipation of medical illness. The anticipated ICD-11 contains a proposed “bodily 
distress disorder” appearing in the mental health section, which is similar to the 
DSM-5 somatic symptom disorder [26]. A “bodily distress syndrome” is proposed 
to appear in the health care section as a replacement for medically unexplained 
somatic complaints [27].

�Psychological Treatment of Functional Illness

There are a variety of psychological treatments that have been researched by cate-
gory of physical symptom (i.e., pain and tinnitus), diagnosis (i.e., migraine, tem-
poromandibular joint (TMJ), and fibromyalgia), and aligned psychological diagnosis 
(i.e., somatic symptom disorder). All therapies have in common a desire to inter-
vene at the biopsychosocial level, by impacting the stress system and considering/
targeting thoughts and interpretations, behavior, emotion, and physical sensations. 
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Below is a summary of different therapies that are designed to treat functional syn-
dromes and functional limitations. Other treatments within each treatment orienta-
tion exist for comorbid diagnoses (i.e., generalized anxiety disorder) but are not 
reviewed here.

�Cognitive-Behavioral Therapy

The cognitive-behavioral model is compatible (Fig. 19.2) with the biopsychosocial 
model in terms of the dynamic reciprocal relationship among physiological, psy-
chological, social, and behavioral factors and how these variables function to pre-
dispose, precipitate, and perpetuate FSS [13, 14]. The model posits that there is a 
reciprocal and dynamic interplay of the thoughts, emotions, behavior, and physical 
sensations.

For example, an individual may be in a situation in which they notice physical 
sensations. Then these sensations may be catastrophically misinterpreted as being 
reflective of a serious disease, these responses will lead to emotional distress in the 
form of increased anxiety and/or depression, and the individual will make efforts to 
reduce the symptoms through avoiding daily activities or frequent symptom check-
ing. These in turn can lead to increased preoccupation with symptoms, increased 
avoidance, physical deconditioning and disability, which in turn makes it more 
likely that anxiety and the physical symptoms will continue thus keeping this inter-
play continuing in a loop.

Furthermore, environmental/social variables such as how others respond to the 
individual and/or symptoms play an important role in whether maladaptive thoughts 
and behaviors are maintained. Cognitive behavioral treatment focuses on symptom 
reduction by helping the patient to identify, examine, and reshape thoughts and 

Behavior

Thoughts Emotions

Physical Sensations

Situation

Environment
Fig. 19.2  Cognitive-
behavioral model of 
treatment
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beliefs about symptoms through education, guided discovery, setting up personal 
experiments, exposure to physical sensations, response prevention of bodily check-
ing behavior, considering alternative explanations for the symptoms or perceived 
inability to cope with them, considering how the patient’s behavior may be contrib-
uting to or maintaining symptoms, and increasing participation in functional activi-
ties of daily living. These strategies are often combined with relaxation training (or 
other emotion control strategies) aimed at reducing emotional distress. Treatment 
can range anywhere from 6 to 20 sessions depending on the severity and chronicity 
of bodily distress.

Cognitive behavioral treatment, in individual or group form, has been demon-
strated to improve symptoms and functioning, with small to moderate effects sizes 
in meta-analytic reviews, for a variety of FSS presentations including generalized 
bodily distress [28–30], as well as singular syndromes such as fibromyalgia [31–
33], chronic fatigue syndrome [34– 36], irritable bowel syndrome [37–40], burning 
mouth syndrome [41], noncardiac chest pain [42], dizziness [43], and tinnitus 
[44–46].

�“Third-Wave” Cognitive-Behavioral Therapies

Mindfulness-based stress reduction (MBSR), mindfulness-based cognitive therapy 
(MBCT), and acceptance and commitment therapy (ACT) are psychological inter-
ventions that have at their core the practice of mindfulness, an acceptable way of 
relating to whatever is happening in the present moment without trying to change it, 
push the experience away, or cling to it. All three traditions agree that the purpose 
of meditative practice is not necessary to induce relaxation, but to facilitate the abil-
ity to notice (e.g., attention) and accept one’s own experience and automatic reac-
tions to that experience which may include thoughts, sensations, emotions, or 
behavior. These automatic reactions are thought to produce and/or amplify distress 
from an original experience. Through acceptance of one’s experience (rather than 
trying to change or control the experience), including unpleasant aspects, one can 
cultivate intentional, compassionate responses to difficulties which then typically 
reduce distress and improve function.

�Acceptance and Commitment Therapy
Acceptance and commitment therapy (ACT) (Fig. 19.3) is a newer approach within 
CBT consisting of mindfulness and acceptance intervention strategies. ACT is fun-
damentally guided by relational frame theory [47] and the psychological flexibility 
model (PFM; [48]). The PFM postulates that human suffering inevitably results 
when efforts to avoid distressing thoughts, feelings, and physical sensations fail to 
provide long-lasting relief. The PFM consists of six interrelated processes: accep-
tance, cognitive defusion, contact with the present moment, self as context, connect-
ing with personal values, and committed action (see Fig. 19.3).

Acceptance is the willingness to embrace whatever internal experience shows 
up, be it a thought, feeling, or physical sensation without defense, regardless of 
whether it is positive or negative. Cognitive diffusion is the name given to the 
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Fig. 19.3  ACT model of treatment

process of holding thoughts lightly and seeing them for what they are—mental rep-
resentations of events rather than the events themselves. Gradually thoughts are 
seen from a distance and their literal importance is undermined in favor of doing 
what matters in life. Contact with the present moment reflects a willingness to stay 
with one’s present moment experience regardless of distractions of the mind or 
urges to avoid unpleasant experiences. Self as context, or perspective taking, is the 
process of observing that there is a transcendent self that is separate from one’s 
thoughts, feelings, physical sensations, roles, urges, or physical body. These aspects 
of experience change over time while the observing aspect of self does not. Values 
reflect the people and things that provide a deeply personal sense of meaning and 
purpose to the patient. They serve both an aspirational and motivational function for 
the patient. Committed action is the process of goal-directed action undertaken in 
the face of barriers that are guided and fueled by one’s values.

ACT uses metaphors, experiential paradox, and experiential exercises to under-
mine the literal content of language and enhance contact with present moment expe-
rience in the service of living according to one’s chosen values. It is considered a 
transdiagnostic, process-oriented approach to therapy that typically does not employ 
a session-by-session protocol. Rather it maintains a flexible approach that can be 
tailored to the individual needs of the patient.

In ACT for FSS, there are several therapeutic goals including helping the patient 
to identify previous attempts to control/avoid bodily symptoms and related emo-
tional distress and come to their own conclusions regarding how successful these 
have been over time. In doing so, attachment to control strategies is undermined and 
willingness engendered, to abandon unworkable attempts to control/avoid distress-
ing physical and emotional symptoms. Through this process, patients open up to 
alternative ways of responding to physical symptoms and related emotional distress 
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in order to live more freely in accordance with their chosen values (i.e., psychologi-
cal flexibility).

ACT is a relatively new approach to treatment in physical medicine compared to 
traditional cognitive behavioral therapy. However, in the past 15 years, in an effort 
to generally improve upon the relatively consistent but small effect sizes observed 
in studies of traditional cognitive behavioral treatments, there have been a consider-
able number of randomized controlled trials of ACT for FSS, particularly in the area 
of chronic pain. ACT for chronic pain, including fibromyalgia and headache, has 
been found to be more clinically effective than usual care or wait list control condi-
tions on a range of outcome measures (i.e., pain, disability, quality of life, pain 
interference, anxiety, and depression) with small to large effect sizes at both post-
treatment and follow up intervals [49, 50]. There have been an insufficient number 
of studies directly comparing ACT with CBT to determine whether one is more 
effective than the other at this point.

In a theoretical and empirical review of the cognitive behavioral model of treat-
ment for medically unexplained symptoms, Deary et al. [13] suggested that because 
of its nature as a treatment for distress tolerance, ACT could be an effective treat-
ment for FSS. Since that review, ACT has been investigated as a treatment for a 
variety of FSS in several randomized controlled trials including patients with health 
anxiety, generalized bodily distress, irritable bowel syndrome, and tinnitus. For 
health anxiety, ACT demonstrated large effect sizes regardless of it being compared 
to wait list [51] or an active control group [52], while for generalized bodily distress 
the effects were moderate [53, 54]. In three RCTs for IBS, ACT outperformed active 
control conditions with moderate to large effect sizes [55–57]. Finally, in the area of 
tinnitus, ACT conveyed a large effect over tinnitus retraining therapy (TRT) in one 
study [58], while in another [59], online ACT was as effective as online CBT, both 
with moderately large effect sizes.

There are several barriers to delivering effective behavioral treatments such as 
ACT for FSS, including the number of sessions, a dearth of trained clinicians and 
multidisciplinary treatment centers, the stigma associated with mental health care, 
poor treatment adherence, prohibitive costs, reduced mobility, prohibitive distance, 
and lack of transportation. One solution has been to offer ACT in a 1-day workshop 
format [60] that enables more flexible dissemination of treatment in clinical settings 
to enhance adherence. One-day ACT workshops have been implemented for a wide 
variety of conditions including diabetes [61], multiple sclerosis [62], migraine [63–
65], vascular disease [66], post-surgical pain [67, 68], and inflammatory bowel dis-
ease [69], with encouraging results reflecting the improved quality of life, decreased 
emotional distress, and improved disease management.

�Mindfulness-Based Stress Reduction (MBSR) and Mindfulness-Based 
Cognitive Therapy (MBCT)
MBSR was developed by Jon Kabat-Zinn primarily to provide stress reduction to 
individuals with medical conditions to see what they may be able to do for them-
selves (in addition to what medicine may be able to offer) after learning to notice 
and understand their bodies [70]. MBCT was developed as a way to prevent relapse 
in those with persistent depression who were triggered by difficult daily events [71]. 
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MBSR and MBCT are typically led in 8-week group formats and include psycho-
education, and formal meditative practices, during which participants are encour-
aged to do practice between sessions. MBSR typically includes a yoga practice as a 
meditative component whereas MBCT integrates elements of more traditional 
cognitive-therapy such as identifying cognitive distortions. Both encourage body-
oriented and experiential practices that encourage tolerating unpleasant physical 
sensations while encouraging movement and developing insight into one’s patterns, 
behavior, symptoms, etc. [72].

The ongoing study of MBSR and MBCT into pain and other functional symp-
toms is driven by the effects of the treatment to reduce activation of sympathetic 
arousal including decreased blood pressure, reduction in immune-inflammatory 
markers through formal meditative practices and reduction in stress/anxiety genera-
tion through the acceptance techniques and psychological flexibility [73–76].

Systematic reviews and meta-analyses have concluded that the benefits of 
mindfulness-based interventions (MBIs) for patients with FSS, excluding tinnitus, 
have offered mixed results. For example, Veehoff et al. and Frostholm et al. have 
suggested the benefits are inconsistent at best and when there were benefits, they 
tended to be relatively small [50, 77]. However, others have reported moderate to 
large effect sizes for medically unexplained symptoms and FSS [78, 79]. Research 
has suggested that MBCT is superior to CBT in myalgic encephalomyelitis [80]. 
Several randomized controlled trials have demonstrated that MBCT is an effective 
treatment for tinnitus with small to moderately large effect sizes [81–83]. An RCT 
of MBCT for health anxiety reported a medium-sized positive outcome when com-
pared to treatment as usual [84].

Compassion-focused therapy is another “third wave” treatment that incorporates 
aspects of mindfulness and cultivating compassion for oneself and adjusting to limi-
tations associated with their pain [85]. Third-wave therapies may be recommended 
more often for individuals who have previous histories with CBT, and for whom 
efforts to control emotional and physical sensations (often seen through behavioral 
avoidance, high medication and/or substance use) are negatively impacting their life.

�Hypnosis

Hypnosis is generally defined as “a therapeutic technique in which clinicians make 
suggestions to individuals who have undergone a procedure designed to relax them 
and focus their minds” [86]. During this state, an individual is more amenable to 
suggestions that can influence perception, thought processes and behavior, as modu-
lated by the peripheral and central nervous systems regardless of organic cause [87]. 
As this relates to functional illness, suggestions can be provided to alter the percep-
tion of unpleasant stimuli and/or create a general sense of calm, thought processing 
that may amplify the sensations (i.e., interpretations of the nature of the symptoms, 
focus on limitations, and losses), or behavior that improves the comfort or quality of 
life of the sufferer. The effects of hypnosis can be objectively studied through PET 
scan imagery, changes in vascular activity, and inflammatory response [82]. Jensen 
(2011) suggests that truly psychogenic pain is best treated with psychotherapy with 
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hypnosis as an adjunct [87]. Targets may be reducing symptom annoyance, improv-
ing symptom control, and reducing overall stress as examples. In a recent review of 
the use of hypnosis, Flynn (2018) suggested that hypnosis with or without addi-
tional relaxation strategies provided improvement reduction in headache activity, 
and improved quality of life with no adverse effects reports in a relatively short time 
(1–4 sessions) [88]. Maudouz, Bonnet, Lhonneux-Ledoux and Lefebvre (2007) 
used hypnosis to assist tinnitus patients in modulating sound intensity in 5–10 ses-
sions and reported improvements for participants with mild through “catastrophic” 
impairment from tinnitus [89].

Several systematic reviews and meta-analyses have concluded that hypnother-
apy/guided imagery training offers small to moderate benefits for irritable bowel 
syndrome [37, 38, 90–92] and strong evidence for efficacy for fibromyalgia [93, 94].

�Biofeedback

Biofeedback is a treatment that focuses on building awareness of physiological pro-
cesses associated with nervous system functioning (i.e., muscle tension, heart rate, 
and perspiration), through the use of externally located sensory equipment. 
Individuals can then learn to influence these processes, with the potential for symp-
tom reduction and relief. Many have argued that its philosophy truly embodies the 
biopsychosocial model [95]. Treatment typically begins with a psychophysiological 
assessment which may include muscle tension (as measured by surface electromy-
ography (sEMG)) in facial muscles, neck, and shoulders; heart rate; heart rate vari-
ability; breathing rate; finger temperature; and skin conductance in response to a 
series of stress-inducing tasks. Education is provided on the role of muscle use and 
emotional stress in producing muscle tension which can produce bothersome symp-
toms. The active phase of treatment involves breathing training, observing changes 
related to muscle-specific variables (i.e., posture, talking), along with using other 
relaxation skills, mindfulness, or noticing cognitions while attending to physiologi-
cal readings (see [17, 96] for detailed protocols). Biofeedback-assisted training has 
been studied for tinnitus [97–100], temporomandibular joint [101], headaches 
[102], and fibromyalgia [103] among other anxiety, pain, functional conditions, and 
injury rehabilitation. A meta-analysis of self-management treatments concluded 
that biofeedback did not add additional benefit to other self-management interven-
tions such as psychosocial and jaw relaxation and may not justify the added cost of 
the equipment [104]. These authors also consider whether the administration of 
biofeedback from a psychologist or medical provider may influence the receptivity 
of patients to the intervention.

�Eye Movement Desensitization and Reprocessing (EMDR)

EMDR is a therapeutic approach that was originally developed for the treatment of 
PTSD and is based on the Adaptive Information Processing Model (AIP; [105]). In 
brief, the AIP posits that traumatic events are stored in a fragmented fashion in one’s 
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memory, and activation of the processing system through the EMDR procedures 
will lead to adaptive resolution of the event therefore reducing the PTSD symptoms. 
The goal of treatment is to reduce maladaptive learning and distress, and strengthen 
adaptive beliefs associated with traumatic events. The treatment itself follows stan-
dardized procedures. Initially affect regulation techniques are taught. Then the 
active component includes focusing simultaneously on images, thoughts, emotions, 
and/or bodily sensations associated with the traumatic event along with bilateral 
stimulation (BLS) such as lateral eye movements across the visual field. EMDR’s 
use in treating functional symptoms would be targeting traumatic (if applicable) 
events that play a role in symptom onset such as previous injury or illness associated 
with symptom onset, unfortunate medical experiences, enhancing coping with 
symptoms by reducing distress related to thoughts of being helpless, worthless, etc., 
target the physical sensations themselves, reduce fears for the future, and/or chal-
lenge secondary gain. When distress and/or dysfunctional learning is removed from 
the above targets, then an adaptive belief (e.g., I can cope) is reinforced. Then the 
patient reports any residual physical sensations that are present while engaging in 
BLS.  See Luber (2019) for EMDR protocols for treating somatic and medical-
related conditions [106].

Several studies have suggested that EMDR is helpful in the treatment of chronic 
pain, reducing disability and associated anxious and depressive symptoms [107–
109] EMDR has demonstrated success as an abortive treatment for migraine com-
pared to standard care medications [110] and decreased migraine frequency and 
duration [111]. EMDR was compared to Duloxetine in women with SSD and found 
to provide greater symptom reduction relative to the duloxetine group at 6 weeks 
[112]. A recent review [113] suggested that EMDR has been effective at reducing 
tinnitus-related distress. Luyten et  al. [114] reported that EMDR combined with 
tinnitus retraining therapy (TRT) was as effective as CBT with TRT. EMDR was 
found to be effective in treating functional neurological conditions in a recent 
description of case examples [115].

Generally, the literature base suggests that EMDR is a promising treatment for 
functional syndromes particularly if the pain is a symptom, but published evidence 
has been criticized for not having large-scale randomized clinical trials [104]. 
Individuals with functional symptoms that are clearly part of a trauma-related dis-
order should be offered psychological treatment specifically for PTSD in addition to 
treatment for functional distress.

�Summary of Psychological Treatments

A variety of psychological treatments are continually being studied and developed 
for the treatment of FSS allowing the opportunity for choice to patients given their 
own conceptualization of functional symptoms, psychological comorbidities, as 
well as time and goals for treatment. Other models of psychological therapy, such 
as psychodynamic therapy, have been used in the management of functional syn-
dromes, however, only treatments provided by the authors were presented here. 
Individuals with functional symptoms may still benefit from treatments targeting 
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other comorbidities such as PTSD, conversion disorder, insomnia, major depres-
sion, personality disorders, and specific anxiety disorders.

�Strategies for Health Care Providers (HCP)

�Assessment

Functional somatic syndromes and non-specific bodily distress can account for up 
to 25% of primary care and 50% of specialist practice [9]. The interaction between 
the health care provider(s) and the patient can play a significant role in whether or 
not the patient will continue to seek further referral medical assessments or consider 
the role of psychosocial factors [116]. It is useful to physically examine the patient, 
even if medically unexplained symptoms are suspected. This will ensure that no 
clinical signs are missed and help to reassure the patient that the complaint has been 
taken seriously and adequate assessment has taken place. Once a patient has been 
carefully assessed, misdiagnosis is uncommon (estimated 0.5%) [117] but more 
likely to occur in patients with comorbid mental health presentations [118]. While 
investigations are important, a balance must be struck between the risk of misdiag-
nosis and the potential for increasing the patient’s fear of disease (i.e., iatrogenic 
psychological harm). Initial impressions of functional symptoms can be offered. If 
additional tests are ordered, the reasons for the diagnostics should be explained with 
a sense of expected (negative) results [9].

The assessment should also explore the patient’s beliefs and fears about the 
underlying disease, and acute anxiety towards the same. This information can 
inform the conceptualization of an additional psychological diagnosis and can pro-
vide guidance on areas to provide reassurance to the patient. The patient should also 
be asked about psychological symptoms, but this is best done only after taking a 
history of physical symptoms so that the patient will not feel that their concerns 
about the physical disease have been prematurely dismissed. This sequence allows 
for a logical inquiry into the understandable distress that has occurred following 
symptom onset. Self-report symptom measures may also provide helpful informa-
tion and facilitate discussion between patients and health care providers.

�Providing Diagnostic Feedback

When providing diagnostic feedback, above all else, it is crucial that patients know 
that the physician believes them. Communicate clearly to the patient that you 
believe the symptoms are real, as are the dysfunction and distress they are causing. 
Avoid psychogenic implications such as, “there is nothing wrong” that the patient 
could misinterpret. However, it is important to provide a clear message that no seri-
ous disease has been found. The dynamic interactions involving stress, mood state, 
and functional illness explained by the biopsychosocial model can also be useful in 
providing a plausible alternative explanation for the symptoms. The physician can 
also provide information about prognosis based on typical experiences with the 
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symptom such as it usually goes away with time, it may come and go, or it may be 
persistent. However, in any case, ongoing care will be available through follow-up 
visits or referral for psychological treatment to learn self-management coping strat-
egies. Sharpe (2020) has cautioned against making multiple medical specialist 
referrals for functional illnesses due to the potential for iatrogenic harms referenced 
earlier.

�Treatment Plan

All patients should be given a treatment plan that includes a sense of ongoing sup-
port and follow-up be it with general practitioner, medical specialist, or psycholo-
gist. Many patients also respond well to advice on knowing when to be concerned 
about their symptoms (e.g., if symptoms get worse, additional symptoms present) 
and when not to be. Henningsen et al. [9] have suggested a stepped care plan based 
on the number of physical and psychological symptoms present and the severity of 
the symptoms. For example, patients with mild symptoms may respond to reassur-
ance and are encouraged to maintain a healthy lifestyle.

Those with moderate symptoms may benefit from an additional discussion on 
coping resources (i.e., self-help organizations, and self-care), advice on comple-
mentary medicine and allied health providers, setting realistic goals, and consider-
ation for anti-depressant medication, particularly for comorbid anxiety or depressive 
symptoms, or pain. They also may be amenable to suggestions to try relaxation 
training or mindfulness mediation from a reliable trainer.

For individuals with more severe symptoms, in addition to the above consider-
ations for those with moderate symptoms, one should evaluate the current state of 
past traumas and any maintaining factors such as tumultuous living arrangements, 
current litigation issues, concerning medication use patterns, and consider more 
strongly the need for a referral to a psychologist or other mental health practitioner, 
or referral to multi-disciplinary service, if available. Patients should continue to 
receive physical assessments at regular intervals for persisting symptoms at follow-
up visits. Some practitioners may prefer to schedule follow-up office visits at regu-
lar intervals (i.e., 4–6 weeks) rather than having patients schedule as needed. At 
follow-ups, physicians should reinforce education on the functional nature of symp-
toms, changes in symptoms that would be concerning, and additional professionals 
who may be able to provide treatment if needed (i.e., physiotherapy, occupational 
therapy, psychology, etc.).

�Making Referrals

When considering referral for psychological treatment, it is important to know what 
services are available and what types of referrals will be accepted (e.g., a treatment 
service that offers brief CBT will not likely accept a patient who requires long-term 
therapy for a personality disorder) prior to making a referral. Another important 
consideration is making sure the patient understands why they are being referred. It 
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should be clearly communicated that you are not making the referral because you 
believe the illness is a figment of the patient’s imagination or “all in their head.” 
Sharpe [119] has suggested using statements to encourage a referral such as “having 
physical symptoms can make anxiety and depression worse and turn into a vicious 
circle. I wonder if treating the anxiety/depression (or learning relaxation skills) may 
also be helpful. In my experience it has been”. It is also prudent to indicate that the 
psychological treatment has empirical evidence to support its use and therefore has 
a reasonable chance of helping. When possible, explain what they may expect in 
therapy and that you are not “passing them off” to mental health, but will continue 
to follow them [119]. Attending to these considerations should maximize the likeli-
hood that they will attend the initial appointment with the psychologist. Co-locating 
psychological services in primary care offices or specialty clinics can help normal-
ize psychological treatment in FSS.

�Summary

The development of FSS is a complex process of precipitating, perpetuating, and 
predisposing biopsychosocial factors. A psychological assessment aims at under-
standing these factors, past and present, in a patient’s life. A number of evidence-
based psychological treatments exist that can reduce symptoms, symptom distress, 
and associated loss of function. Health care providers are instrumental in explaining 
the complex role psychological factors may play in symptom development and 
encouraging participation in treatment.
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20Pharmacologic Treatment Options 
in Functional Illness

Claire A. Abijay and Ashley D. Agan

�Introduction

Few drugs are indicated for functional illness as the pathophysiology and etiology 
of the symptoms remain unknown. Pharmacological treatments mostly involve off-
label use. To date, completed randomized controlled trials typically involve a small 
number of participants and report highly heterogenous outcomes; therefore, limited 
numbers of systematic reviews and meta-analysis are available. Drug administra-
tion has variable efficacy with moderate symptom improvement among patients 
who respond to treatment. Many of the drugs’ mechanisms of action specific to 
functional illness remain under investigation. Thus, multidisciplinary treatment is 
strongly emphasized with pharmacotherapy primarily utilized as an adjunct to non-
pharmacological interventions. The drug classes with published studies that are 
covered in this chapter are summarized in Table 20.1.

Many of the drugs discussed in this chapter are serotonergic and can precipitate 
the potentially fatal serotonin syndrome. Serotonin syndrome occurs when central 
and peripheral serotonin receptors (5HT-1A and 5HT-2A) are overactivated by a 
serotonergic drug used alone at therapeutic ranges or in excess or when used in 
combination with other serotonergic drugs [1]. Developing within 24 h after expo-
sure to the serotonergic drug, the classic clinical triad includes cognitive changes 
(altered mental status, agitation, anxiety), autonomic dysfunction (tachycardia, 
mydriasis, hypertension, sweating), and neuromuscular abnormalities (hyperre-
flexia, tremor, myoclonus) [1]. It is a diagnosis of exclusion, and management 
entails withdrawal of all serotonergic drugs and supportive care [2]. For moderate to 
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Table 20.1  Chapter overview of the investigated drug classes for functional illness

Drug class Drug examples Investigated for General adverse effects
Acetaminophen Acetaminophen Fibromyalgia (with 

tramadol)
Acute overdose liver 
failure

Antidepressants Tricyclic 
Antidepressants (TCA) 
(amitriptyline, 
nortriptyline)

Chronic cough, 
chronic fatigue 
syndrome, 
fibromyalgia, 
functional dizziness, 
somatoform disorder, 
tinnitus

Drowsiness, 
anticholinergic effects 
(dry mouth, blurred 
vision, constipation, 
orthostatic hypotension). 
Serious AE: serotonin 
syndrome

Selective Serotonin 
Reuptake Inhibitors 
(SSRI)(fluoxetine, 
paroxetine)

Functional dizziness, 
fibromyalgia, chronic 
fatigue syndrome, 
somatoform disorder, 
tinnitus

Headache, nausea/
vomiting, dry mouth, 
sleep disturbances, sexual 
disturbances, drowsiness. 
Serious AE: serotonin 
syndromeSerotonin and 

Norepinephrine 
Reuptake Inhibitors 
(SNRI) (duloxetine, 
milnacipran)

Fibromyalgia, 
functional dizziness 
(with migraine), 
chronic fatigue 
syndrome, 
somatoform disorder

Other (mirtazapine) Chronic fatigue 
syndrome

Sedation, dry mouth, 
weight gain

Antiepileptic 
drugs (AED)

Gabapentin Chronic cough, 
fibromyalgia, tinnitus

Sedation, dizziness, gait 
disturbance, headache

Pregabalin Chronic cough, 
fibromyalgia, 
fibromyalgia in 
children and 
adolescents

Other (lamotrigine, 
topiramate)

Fibromyalgia, 
vestibular migraine

Antipsychotics 
(APs)

First-
generation(haloperidol, 
chlorpromazine)

Fibromyalgia, 
somatoform pain 
disorder (flupentixol)

Sedation, sexual 
dysfunction, orthostatic 
hypotension, cardiac 
arrhythmias, QT interval 
prolongation. 1st 
generation: 
extrapyramidal effects. 
2nd generation: weight 
gain, metabolic 
syndrome. Serious AE: 
neuroleptic malignant 
syndrome

Second-generation 
(olanzapine, 
quetiapine)

Fibromyalgia 
(olanzapine, 
quetiapine, 
ziprasidone), tinnitus 
(sulpiride)

Benzodiazepines Clonazepam, 
alprazolam

Fibromyalgia, 
functional dizziness, 
tinnitus

Lethargy, drowsiness, 
fatigue, motor 
impairment, anterograde 
amnesia. Delirium and 
increased fall risk in 
elderly
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Table 20.1  (continued)

Drug class Drug examples Investigated for General adverse effects
Muscle relaxants Cyclobenzaprine Fibromyalgia, chronic 

orofacial pain, 
tinnitus

Drowsiness, fatigue, 
dizziness, dry mouth, 
reports of delirium.
Serious AE: Serotonin 
syndrome

Methocarbamol Myofascial pain 
syndrome

Sedation, dizziness, 
headache

Nonsteroidal 
anti-inflammatory 
drugs (NSAIDs)

Naproxen, diclofenac Fibromyalgia, 
myofascial pain 
syndrome (diclofenac 
injections/patches), 
temporomandibular 
disorders (naproxen)

Long-term oral use: 
peptic ulcer disease, acute 
renal failure, congestive 
heart failure exacerbation

Opioids Tramadol Fibromyalgia 
(monotherapy or with 
acetaminophen/
antidepressant), 
chronic cough

Nausea, vomiting, 
sedation, dry mouth, 
fatigue. Serious AE: 
serotonin syndrome, 
angioedema

Opioid antagonist Low Dose Naltrexone 
(LDN)

Fibromyalgia, chronic 
fatigue syndrome, 
chronic pain 
syndromes

Vivid dreams, possible 
anxiety

Stimulants Dextroamphetamine Chronic fatigue 
syndrome

Anorexia, weight loss, 
insomnia, nausea, 
vomiting, increased heart 
rate/blood pressure

Methylphenidate Chronic fatigue 
syndrome

Similar to amphetamine, 
less associated with 
weight loss

Modafinil Chronic fatigue 
syndrome, 
fibromyalgia

Headache, nausea (less 
anorexia)

Abbreviations: AE adverse effects, NMDA N-methyl-d-aspartate

severe symptoms, a serotonin antagonist (cyproheptadine) may need to be given [1]. 
Examples of commonly prescribed drugs that can induce serotonin syndrome 
include tricyclic antidepressants, selective serotonin reuptake inhibitors, serotonin-
norepinephrine reuptake inhibitors, tramadol, cyclobenzaprine, dopamine agonists, 
amphetamines, and monoamine oxidase inhibitors [2].

�Acetaminophen

Acetaminophen, also known as paracetamol, is a non-salicylate analgesic with 
unclear mechanisms of action. Its central effects are thought to be mediated by inhi-
bition of prostaglandin or nitric oxide synthesis [3]. It may act at the supraspinal and 
spinal level [4]. Acetaminophen formulations are available over the counter or in 
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combination with prescription medications. It is commonly used as a fever reducer 
and for pain relief in mild to moderate headaches, myalgias, and back pain.

Acute acetaminophen overdose resulting in liver failure is one of the most con-
cerning adverse effects. A potentially toxic dose for adults is a single ingestion of 
7.5 g and for children 150 mg/kg [5]. Unintentional overdose can also occur when 
patients take combination compounds that contain acetaminophen.

The long-term effects of acetaminophen use are not well understood. McCrae 
et al. [6] reviewed the long-term adverse effects for chronic, regular acetaminophen 
use and determined that most evidence points to dose-dependent increased risks for 
gastrointestinal bleed and a small but possibly clinically significant increase in sys-
tolic blood pressure (approximately 4 mmHg) [6]. Due to the chronic nature of most 
functional illnesses, these risks should be considered.

�Acetaminophen in Functional Illness

Acetaminophen monotherapy has few if, any roles, in long-term management for 
functional illnesses. A review for fibromyalgia pharmacotherapy by Kia et al. [7] 
noted potential utility for low-dose and short-term acetaminophen for patients with 
fibromyalgia and comorbid osteoarthritis. The review cited other possible mecha-
nisms of action that may be useful for fibromyalgia, including acetaminophen’s 
metabolites acting on the endogenous cannabinoid system [8] and acetaminophen’s 
serotonin receptor antagonism [9]. However, there has been no evidence for use of 
acetaminophen monotherapy in fibromyalgia.

Acetaminophen is often combined in opioid formulations for pain relief. One 
randomized, double-blind, placebo-controlled trial with 313 patients with fibromy-
algia reported that the combination of tramadol (37.5  mg) and acetaminophen 
(325 mg) improved quality of life measures after 3 months [10, 11]. The rationale 
for a 1:8 ratio of tramadol and acetaminophen was based on a synergy study utiliz-
ing animal models [12]. Though the study reported improved outcomes, 29 (19%) 
patients in the treatment group discontinued the medications due to adverse effects 
like nausea, dizziness, and somnolence, which were most likely side effects from 
tramadol.

�Antidepressants

Antidepressants are used mostly off-label in chronic pain and somatic disorders 
including but not limited to fibromyalgia, chronic fatigue syndrome, neuropathic 
pain, functional dizziness, and chronic idiopathic cough. The investigated antide-
pressant medications covered in this section are summarized in Table 20.2. Known 
mechanisms of action depend on the category of antidepressant, which are primarily 
tricyclic antidepressants (TCA), selective serotonin reuptake inhibitors (SSRI), and 
serotonin and norepinephrine reuptake inhibitors (SNRI).
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Table 20.2  Summary of investigated antidepressant medications for functional illness symptoms

Symptom Drug class Comments
Chronic cough TCA Amitriptyline considered initial pharmacologic option
Functional 
dizziness

SSRI First-line pharmacologic treatment
SNRI Tried after failed SSRI trials
TCA/SNRI Can be tried for dizziness with migraine

Fibromyalgia SNRI Duloxetine, milnacipran are FDA-approved
TCA Amitriptyline may be useful for sleep disturbances
SSRI Consider for comorbid depression

Chronic fatigue 
syndrome

TCA Nortriptyline/amitriptyline had positive effects in small RCT/
case reports

SNRI Venlafaxine/duloxetine had positive effects in case reports
SSRI Mixed results in RCTs
Mirtazapine Positive effects in one RCT

Somatoform 
disorders

SSRI/SNRI Improved severity of symptoms over placebo
TCA Opipramol specifically indicated for somatoform disorder

Tinnitus SSRI Likely aids in depression and anxiety and improves tinnitus 
toleranceTCA

Abbreviations: TCA tricyclic antidepressant, SSRI selective serotonin reuptake inhibitor, SNRI 
serotonin and norepinephrine reuptake inhibitor, FDA Food and Drug Administration, RCT ran-
domized controlled trial

TCAs are first-generation antidepressants that include amitriptyline, nortripty-
line, desipramine, and imipramine. They are inhibitors of serotonin and norepineph-
rine reuptake at the presynaptic neuron terminals, resulting in increased levels and 
activity of the serotonin and norepinephrine neurotransmitters. The class is also 
known for its promiscuous receptor activity with antagonist effects on alpha1 and 
alpha2 cholinergic, muscarinic, and histaminergic receptors [13]. Due to these addi-
tional affinities, TCAs have several significant adverse effects. The anticholinergic 
effects include dry mouth, blurred vision, constipation, and orthostatic hypotension, 
and the anti-histaminergic effects can lead to drowsiness, increased appetite, and 
weight gain.

SSRIs are second-generation antidepressants that act at the presynaptic neurons 
and block serotonin transporters, thereby inhibiting serotonin reuptake and increas-
ing serotonin activity. Commonly used SSRIs include fluoxetine, sertraline, parox-
etine, citalopram, escitalopram, and fluvoxamine. This class includes the common 
first-line agents for many mental illnesses such as major depression and anxiety. 
Compared to the first-generation antidepressants, SSRIs have lower side effect pro-
files because these medications generally do not activate acetylcholine and hista-
mine receptors [14]. SSRI half-lives vary by compound, and most last approximately 
1 day. Fluoxetine has the longest half-life of 2–4 days, with an active metabolite 
half-life of 7–15 days [14]. Paroxetine has the shortest half-life at 21–24 h and has 
the highest rate of discontinuation symptoms [15].

SNRIs are also second-generation antidepressants that bind to serotonin and nor-
epinephrine transporters with variable affinities based on the specific compound. 
The common drugs in this class are venlafaxine, duloxetine, and milnacipran. 
Typical indications for SNRI include severe depression that failed SSRI trials, 
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anxiety, posttraumatic stress disorders, obsessive compulsive disorders, and chronic 
pain such as for diabetic neuropathy. Notably, duloxetine and milnacipran are FDA-
approved medications for fibromyalgia [16]. SNRI’s analgesic mechanism of action 
is currently unknown. Current evidence in animal models points towards the impor-
tant effects of the noradrenergic system on pain [17], which appears to be reflected 
in human clinical trials that report SNRIs’ greater effect on pain in comparison to 
SSRIs [18]. SNRIs are generally metabolized by the cytochrome P450 system. They 
have better tolerability compared to TCAs as they do not interact with histaminergic 
or alpha1-adrenergic receptors.

SSRI and SNRI compounds may also have anti-inflammatory and anti-oxidative 
effects [19]. Although the mechanisms of action are currently unknown, there are 
studies reporting improvements in immune system regulation and reductions in 
inflammatory markers after treatment [19].

Common adverse effects across all antidepressants include headache, nausea or 
vomiting, drowsiness, fatigue, anxiety, and gastrointestinal problems [20]. SSRI 
and SNRI side effects often include sleep disturbances, sexual dysfunction, and dry 
mouth. TCAs are particularly known for the anticholinergic and sedative effects. 
Nevertheless, antidepressants are generally more tolerable compared to the sedating 
and addictive benzodiazepines and barbiturates. However, many patients with func-
tional disorders such as functional dizziness and fibromyalgia are sensitive to medi-
cation side effects. Adverse effects can amplify the patient’s perception of symptoms 
and could lead to an early termination of a medication trial.

Nine antidepressants carry an FDA black box warning of an increased risk for 
suicidality in young people less than 24 years old. These medications include SSRIs 
(citalopram, paroxetine, fluoxetine, sertraline, fluvoxamine), SNRIs (venlafaxine), 
nefazodone, mirtazapine, and bupropion. However, observation of these black box 
warnings is controversial as it may have led to the unintentional decline in depres-
sion diagnoses and treatment [21].

As many antidepressants act by increasing serotonin activity, prescribers of anti-
depressants should be aware of serotonin syndrome, which was discussed in the 
introduction of this chapter, especially when considering combination of serotoner-
gic drugs. Symptoms include altered mental status, tachycardia, sweating, myoclo-
nus, and hyperreflexia.

�Antidepressants in Functional Illness

�Chronic Cough
Amitriptyline is often used as an initial pharmacotherapy option for idiopathic 
chronic cough. A 2016 review of neuromodulators for idiopathic cough by Giliberto 
et  al. [22] identified one randomized controlled trial for amitriptyline [23]. 
Jeyakumar et al. [23] compared amitriptyline (10 mg/day for 10 days) to codeine/
guaifenesin (opioid/expectorant) and reported that 13 out of 15 (87%) patients tak-
ing amitriptyline experienced at least a 50% reduction in their cough versus 1 out of 
13 (8%) patients in the comparison group. A 2016 retrospective study by Ryan et al. 
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[24] concluded amitriptyline is effective for short and long-term management of 
idiopathic cough. In their cohort, 67% of patients reported at least a 50% improve-
ment at the first follow-up (average 2.5 months), and 34% (13 of 38) of patients 
continued to take amitriptyline after 2–3 years. Among the 38 respondents at 2–3 
years, 53% of patients reported at least a 50% improvement in cough symptoms. 
The authors emphasized that many patients required titrating dosages or even 
restarting the medication in order to balance cough symptoms and adverse effects. 
Side effect intolerance was a common reason for quitting amitriptyline, with most 
reporting sedation and dry mouth, followed by anxiety, difficulty sleeping, dizzi-
ness, and weight gain [24].

A 2018 paper on pharmacotherapy tachyphylaxis for chronic cough by Bowen 
et al. [25] reported that nearly 30% of their successfully treated patients devel-
oped drug dependence. For the patients who tried to stop or decrease the dosage, 
cough symptoms often returned, requiring patients to remain on the neuromodula-
tor for several years. The authors advise that patients should be counseled on the 
possibility of long-term pharmacotherapy use. Additionally, improvements are 
expected to be seen shortly after medication initiation (1–3 months), although 
some patients can still respond even with later medication trials [25]. Chronic 
cough pharmacotherapy is also discussed under the antiepileptics section for gab-
apentin and pregabalin options.

�Functional Dizziness
For functional dizziness such as chronic subjective dizziness (CSD) and persistent 
postural-perceptual dizziness (PPPD), SSRIs are the mainstay treatment based on 
several open label, prospective studies [26]. As summarized by Ruckenstein et al. 
[27], studies have reported approximately 70% of patients experiencing signifi-
cant improvement in symptoms and about 50% of patients having full remission 
with SSRI treatment [28–30]. In the Handbook of Clinical Neurology’s chapter on 
chronic subjective dizziness, Dieterich et  al. [31] recommended cognitive-
behavioral therapy with or without pharmacologic treatment only if self-desensi-
tization and explanation of functional disorder fail to reduce symptoms. If 
pharmacologic therapy is tried, one SSRI is attempted, followed by a second if the 
first was intolerable or ineffective. SNRIs are tried after failing the two trials of 
SSRI. Treatment should be initiated with low doses, generally a quarter to a half 
of doses used for major depression, and slowly titrated to a maximum that is in the 
lower half of the therapeutic range for major depression [26, 27]. The gradual dos-
ing strategy is based on previous studies reporting 20% dropout rates due to medi-
cation intolerance. Ruckenstein et al. [27] emphasized that patients may experience 
an initial increase in anxiety, which can result in early termination of the medica-
tion trial. At least 8–12 weeks of treatment are required before patients experience 
a clinically significant response [27]. TCA use in functional dizziness has been 
mentioned as an option, although they do not appear to have been investigated 
systematically [26, 31, 32].

In patients with migraine and chronic subjective dizziness, utilizing either SNRIs 
(venlafaxine or duloxetine) or a TCA (amitriptyline) can target both symptoms [27].
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�Fibromyalgia
Duloxetine and milnacipran are two of three FDA-approved medications for fibro-
myalgia, with the antiepileptic pregabalin being the third. Duloxetine (60–120 mg/
day) helps with pain reduction, sleep, and functional ability but not fatigue [16, 33]. 
Milnacipran (100–200 mg/day) also improved pain and fatigue [16, 33]. Both drugs 
appear to be effective in the long term. However, in the trials for both drugs, high 
placebo response rates (>30%) were noted [16]. A 2014 Cochrane review by Lunn 
et al. [34] on duloxetine reported 12.6% of participants dropping out due to adverse 
effects. Another systemic review and meta-analysis reported 60 mg/day of dulox-
etine had less withdrawal effects compared to 120 mg/day [35].

Amitriptyline has been widely investigated for fibromyalgia and improves pain 
(30% pain reduction) and sleep [33, 36]. The 2017 European League Against 
Rheumatism (EULAR) guidelines for fibromyalgia treatment weakly recommend 
amitriptyline, mostly for patients with sleep disturbances [37]. According to 2008 
review by Nishishinya et al. [38], patients responded to 25 mg/day of amitriptyline 
in 6–8 weeks, while 50  mg/day did not appear useful. Nevertheless, only some 
patients (approximately 36%) are expected to benefit from TCAs [16].

SSRI efficacy in fibromyalgia has not been consistently demonstrated. The 2017 
EULAR recommendations do not recommend the use of SSRIs [37]. A 2015 
Cochrane review by Walitt et al. [39] did not find evidence that SSRIs were superior 
to placebo in improving fibromyalgia pain, fatigue, or sleep disturbances. However, 
due to the high prevalence of the comorbidity of depression in fibromyalgia patients, 
SSRIs still may be useful [16]. The difference in SSRI and SNRI efficacy further 
suggests norepinephrine’s important role in pain modulation.

�Chronic Fatigue Syndrome (CFS)
Investigations of TCAs for use with patients with Chronic Fatigue Syndrome (CFS) 
include a small, randomized control trial for nortriptyline (60 mg/day) and several 
case reports for amitriptyline and doxepin (25–50 mg at bedtime) [40]. While these 
studies report positive effects for fatigue, larger randomized control trials are needed.

The positive effects of SNRIs (venlafaxine and duloxetine) on CFS have been 
reported in human case reports and demonstrated in animal studies; however, there 
are no randomized control trials for CFS patients [40]. Among the case reports, 
venlafaxine (225 mg/day) for 6 weeks was utilized after failed SSRI trials [41], and 
use of duloxetine (120 mg/day) had improvements within 4 weeks [42]. The ratio-
nale for utilizing SNRIs is that CFS and fibromyalgia appear closely related in terms 
of symptoms and epidemiology, although whether these assumptions are applicable 
is unknown [40].

SSRI use in CFS has mixed results. In general, randomized controlled trials have 
not shown them to be superior to placebo, although open-label studies have reported 
significant improvement in symptoms. The 2009 review by Pae et al. [40] identified 
citalopram (20–40 mg/day for 1–2 months) [43] and escitalopram (10–20 mg/day 
for up to 12 weeks) [44] demonstrating some improvement in fatigue, although not 
always reaching statistical significance. Pae et  al. [40] also covered fluoxetine 
(20 mg/day), which did not improve fatigue or other CFS-related symptoms in one 
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randomized controlled trial [45], and sertraline (50 mg/day) which had a positive 
response in 65% of patients in one uncontrolled pilot study [46].

Mirtazapine is an alpha2-adrenergic receptor antagonist that increases serotonin 
and norepinephrine activity. One randomized controlled trial by Stubhaug et al. [47] 
(n = 72) found significant improvements for fatigue and symptom severity in the 
treatment arm of 12 weeks of cognitive behavioral therapy followed by 12 weeks of 
mirtazapine (standard dose 15–45 mg) in comparison to the other treatment combi-
nations, which included mirtazapine followed by cognitive behavioral therapy. The 
study suggests that timing of pharmacological treatment may be an important factor 
to consider for CFS patients.

�Somatoform Disorders
For somatoform disorders, SSRIs and SNRIs are the most studied pharmacothera-
pies. A 2014 Cochrane review by Kleinstauber et al. [48] reported that only low or 
very low-quality evidence existed for any drug class in regard to efficacy in somato-
form disorders. Nevertheless, SSRI/SNRIs performed better than placebo in reduc-
ing severity of somatoform disorder symptoms. The review identified three studies 
in which SSRI/SNRIs were superior to placebo after 8–12 weeks of treatment and 
two studies in which SSRI/SNRI increased quality of life measures by improving 
depressive symptoms and functionality [48]. No study found an effect on anxiety. 
Generally, dropout rates were similar between the SSRI/SNRI treatment and pla-
cebo, and efficacy among the SSRI/SNRIs medications was also comparable. 
Another review by Somashekar et al. [18] noted SNRIs appearing to be more useful 
than SSRIs for somatoform pain disorder, which is a similar observation seen with 
fibromyalgia [16].

In the somatoform treatment review by Kleinstauber et al. [48], TCAs were not 
found to be superior to placebo in reducing symptoms (n = 239).

�Tinnitus
Antidepressants can be tried for tinnitus, although their direct effect on tinnitus 
severity is unknown. A 2012 meta-analysis by Baldo et al. [49] found no evidence 
that antidepressants improved tinnitus. A 2016 tinnitus therapy review by Hesse 
[50] discussed how previous SSRIs and TCA studies that observed tinnitus improve-
ments could not rule out the effect of improved depression and anxiety. The general 
recommendation is to initiate therapy for decompensated, chronic tinnitus, as 
improvement in depression and anxiety aids in the tolerance of tinnitus [50].

�Antiepileptic Drugs (AED)

Antiepileptic drugs (AED) are used off-label as anxiolytics, mood stabilizers, and 
pain relievers in neuropathic pain syndromes and migraine. Common AEDs include 
gabapentin, pregabalin, lamotrigine, lacosamide, carbamazepine, valproate, topira-
mate, phenytoin, and clonazepam. In general, AEDs are thought to work by decreas-
ing high frequency neuronal firing by modulating gamma-aminobutyric acid 
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(GABA) neurotransmission or stabilizing neuronal cell membrane potentials [51]. 
The exact mechanisms of action for how AEDs modulate pain are still under inves-
tigation. Analgesic effects of the gabapentinoids pregabalin and gabapentin are cur-
rently hypothesized to be related to the binding of the α2δ subunit of voltage-dependent 
calcium channels [52, 53]. Based on animal studies, the α2δ subunit is important in 
the nociceptive pathophysiology of neuropathic conditions [52, 53]. They are also 
known to modulate the noradrenergic pain pathways and may have indirect effects 
on proinflammatory cytokines [52]. Gabapentin has been used effectively for sev-
eral peripheral neuropathies like postherpetic neuralgia and painful diabetic neu-
ropathy [54]. The other AEDs also do not have clear mechanisms of action; known 
effects include interactions with voltage-gated sodium channels (lamotrigine, lacos-
amide, carbamazepine, topiramate), acetylcholine receptors (lamotrigine), and 
amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid (AMPA) receptors (topira-
mate), and GABAergic pathways (valproate, clonazepam, topiramate) [55].

Common side effects include sedation, somnolence, dizziness, and gait distur-
bance, along with reports of headache and peripheral edema [54]. Typically, adverse 
effects are alleviated with dose tapering or drug discontinuation. Pregabalin is more 
potent than gabapentin, with greater bioavailability and should be administered at 
lower doses [48]. With the growing concern for the potential misuse and abuse of 
gabapentinoids, prescribers should carefully monitor for any signs of misuse, par-
ticularly in patients with a history of substance abuse [56, 57]. An article by Schifano 
et al. [57] included a qualitative review of online posts and observations describing 
a wide range of experiences in gabapentinoid abuse: a marijuana-like high, eupho-
ria, sedation, and dissociative/psychedelic effects. Combinations with alcohol, ben-
zodiazepines, lysergic acid diethylamide (LSD), heroin, and opiates have been 
reported [57]. These reports typically utilized gabapentinoids at significantly higher 
doses (3–20 times) than therapeutic use.

�Antiepileptic Drugs in Functional Illness

�Chronic Cough
Gabapentin is a reasonable initial choice for neurogenic cough, along with the 
TCAs nortriptyline and amitriptyline [22, 25]. A double-blind, randomized con-
trolled trial (n = 26) using gabapentin (titrated to a maximum of 1800 mg/day for 10 
weeks) demonstrated decreased cough frequency and severity and improved cough-
specific quality of life measures [58]. However, these improvements did not persist 
after medication discontinuation.

Pregabalin (titrated to a maximum of 300 mg/day for 11 weeks) with speech 
therapy was compared with placebo and speech therapy in a randomized controlled 
trial (n = 35) [59]. Both the treatment and placebo arms improved cough severity, 
frequency, and quality of life measures, and the patients on pregabalin had greater 
improvements compared to speech therapy alone [59].

As discussed in the antidepressant section for chronic cough, patients should be 
counseled that medication response typically occurs early on with initial treatment, 
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although successful outcomes are still possible with subsequent trials of other medi-
cations [25]. A retrospective review on unexplained chronic cough pharmacother-
apy tachyphylaxis and dependence noted that patients who experienced few side 
effects on gabapentin and nortriptyline were more likely to have successful out-
comes compared to amitriptyline [25]. However, patients experiencing more side 
effects on gabapentin and nortriptyline were more likely to quit the study compared 
to those on amitriptyline. Sedation was the most common experienced side effect 
[25]. The same study reported tachyphylaxis-induced failures typically occurring 
after an upper respiratory infection or allergy exacerbation, which may be an area 
for further investigation to determine interventions for drug failure prevention.

�Fibromyalgia/Chronic Pain
Pregabalin was the first FDA-approved medication for fibromyalgia in 2007. Based 
on several randomized clinical trials, pregabalin improves overall quality of life 
through decreased pain and improved sleep [16]. However, it does not appear to 
affect depression, mood, anxiety, or fatigue [60]. One randomized controlled trial 
by Arnold et al. [52] (n = 750) reported improvements with pregabalin monotherapy 
(300 mg/day, 450 mg/day, or 600 mg/day for up to 14 weeks). Optimal dosing is 
unclear, but the recommended ranges are between 300  mg/day and 600  mg/day 
[61]. The 2017 EULAR recommendations [37] support pregabalin’s use, citing a 
2013 Cochrane meta-analysis of randomized controlled trials (n = 3579) that con-
cluded a small benefit of pregabalin over placebo for sleep and pain (50% pain 
reduction, risk ratio = 1.59, confidence interval CI 95% = 1.33–1.90, number needed 
to benefit = 12; CI 95% = 9–21) [62]. However, this Cochrane review was with-
drawn in 2017 due to conflicts of interest.

One cross-over, randomized controlled trial by Gilron et al. [63] (n = 41) inves-
tigated a combination of pregabalin-duloxetine (maximum 450 mg/day of pregaba-
lin, maximum 120  mg/day of duloxetine) for 6 weeks. The study demonstrated 
superior improvements in combination therapy for pain intensity over pregabalin 
monotherapy, although the improvements did not reach statistical significance for 
duloxetine monotherapy. Nevertheless, combination therapy improvements were 
superior to either monotherapy for quality-of-life measures, functional improve-
ments, and global pain relief. Combination therapy also had a higher frequency of 
drowsiness compared to duloxetine alone.

Gabapentin is considered an alternative for patients who cannot tolerate pregaba-
lin. Only one randomized controlled trial by Arnold et al. [64] (n = 150) has been 
published using gabapentin for fibromyalgia. Patients were treated with 
1200–2400 mg/day of gabapentin; 51% of patients treated with gabapentin reported 
at least a 30% reduction in pain versus 31% of patients on placebo (P = 0.014) [64]. 
Twelve of 75 patients (16%) discontinued gabapentin due to side effects. The 
EULAR 2017 guidelines recommend gabapentin for research purposes only [37].

A 2013 Cochrane review by Wiffen et al. [55] for AED use in fibromyalgia and 
neuropathic pain conditions determined only gabapentin and pregabalin had evi-
dence of efficacy with little to no evidence for lacosamide, clonazepam, phenytoin, 
carbamazepine, lamotrigine, oxcarbazepine, and topiramate. The authors 

20  Pharmacologic Treatment Options in Functional Illness



232

emphasized only a minority of patients will respond to AEDs and knowing which 
patients will respond to certain drugs is unknown. Nevertheless, patients who do 
respond and can achieve a 50% reduction in pain are known to improve significantly 
in terms of quality of life.

�Vestibular Migraine
AEDs are commonly used in migraine prophylaxis, and some studies have shown 
efficacy in improving the vestibular symptoms of vestibular migraine. A 2014 
review of vestibular migraine treatment by Obermann et al. [65] identified a retro-
spective observational study (n = 19) of lamotrigine (100 mg/day for 3–4 months 
after 4-week titration) in which average vertigo frequency was reduced from 18.1 to 
5.4 episodes per month [66]. Average headache frequency also decreased from 8.7 
to 4.4 episodes per month, but did not reach statistical significance [66]. A retro-
spective review by Mikulec et al. [67] evaluated caffeine cessation and pharmaco-
therapy options for patients with vestibular migraine or “complex dizziness of 
undetermined etiology”. A small number of patients (6/44 or 14%) found caffeine 
cessation alone effective for reduction in symptoms. Otherwise, nortriptyline (TCA) 
was effective (at least a 50% improvement) in 11 of 26 patients (46%), and topira-
mate reduced symptoms in 4 of 16 patients (25%) [67].

�Antipsychotics (APs)

Antipsychotics (APs), formerly known as neuroleptics, are primarily indicated for 
management of psychosis in schizophrenia and have various off-label uses for anxi-
ety, insomnia, bipolar depression, and treatment-refractory depression. The class is 
divided into the “typical” first-generation (e.g., haloperidol, chlorpromazine) and 
“atypical” second-generation drugs (e.g., clozapine, risperidone, olanzapine, que-
tiapine). First-generation APs are primarily dopamine D2 antagonists that also 
inhibit noradrenergic, cholinergic, and histaminergic receptors. Second-generation 
APs are generally also D2 antagonists with additional serotonin receptor antagonist 
activity. The analgesic mechanism of APs is unknown. Animal models have sug-
gested that multiple pathways are involved including the intrinsic opioid system and 
alpha2-adrenergic receptor action [68].

In terms of pain management, the advantage of APs over opioids is that they are 
not addictive and are less strictly controlled [68]. However, the class’ use is gener-
ally limited in chronic, functional illnesses due to the high rates of dose-dependent 
side effects. Common adverse effects for both first- and second-generation APs 
include sedation, sexual dysfunction, orthostatic hypotension, and cardiac arrhyth-
mias [69]. APs can cause QT interval prolongation, which can lead to Torsades de 
Pointes and cardiac death, although this side effect is more concerning for patients 
with severe psychotic disorders on maximum dosages. With use of first-generation, 
high potency APs (e.g., haloperidol), patients must be monitored for extrapyramidal 
side effects and irreversible tardive dyskinesia. In second-generation APs (clozap-
ine, olanzapine), prescribers must monitor for weight gain and metabolic syndrome. 

C. A. Abijay and A. D. Agan



233

Considerations of these side effects are important in determining whether to initiate 
or continue utilization of APs. Although rare, neuroleptic malignant syndrome 
(NMS) is a potentially fatal adverse effect of all APs that occurs due to D2 receptor 
antagonism. NMS requires rapid recognition and can present with altered mental 
status, “lead pipe” muscle rigidity, tremor, myoclonus, hyperthermia, and auto-
nomic dysfunction [70]. Withdrawal of the offending antipsychotic medication is 
the critical step in NMS management followed by aggressive supportive care (vol-
ume replacement, careful monitoring for electrolyte imbalances, renal failure, car-
diorespiratory failure, and aspiration pneumonia) [70].

�APs in Functional Illness

�Fibromyalgia
Early studies for fibromyalgia have reported variable efficacy of APs depending on 
the compound used. First-generation APs have not been found to be a clinically use-
ful analgesic for pain management in general [71, 72]. In contrast, a 2018 review by 
Jimenez et al. [68] concluded that second-generation APs may be helpful options or 
additions for chronic pain conditions like fibromyalgia and headache. The review 
identified studies for olanzapine, quetiapine, and ziprasidone in fibromyalgia.

Olanzapine appears to have efficacy for fibromyalgia based on 2 case series 
and a retrospective review [68]. In a retrospective review (n = 51) by Freedenfeld 
et  al. [73], most patients experienced some pain relief and improved daily life 
function at doses less than 5 mg/day, with some requiring doses 10 mg/day, and a 
small minority at 20 mg/day. However, half (53%) of patients discontinued olan-
zapine within 2 months, with the most cited reasons being weight gain, sedation, 
or no perceived benefit.

A 2016 Cochrane review by Walitt et al. [74] on APs for fibromyalgia reported 
very low-quality evidence for quetiapine’s superiority over placebo and did not find 
evidence for its superiority to amitriptyline. The meta-analysis concluded that short-
term quetiapine trials (50–300 mg at bedtime for 4–12 weeks) could be useful for 
patients with comorbid fibromyalgia, depression, and sleep disturbances [74]. One 
double-blind, randomized controlled trial by McIntyre et  al. [75] determined an 
extended-release quetiapine formulation (max titration to 150–300 mg/day) to be 
efficacious for patients with both fibromyalgia and major depressive disorder. 
Nevertheless, the risk and benefits must be thoroughly considered due to the high 
rates of weight gain and metabolic syndrome [74]. For patients with fibromyalgia 
and depression who failed duloxetine trials, Walitt et al. [74] recommended a lim-
ited trial of quetiapine (4–12 weeks) with a definitive stopping point to reduce 
adverse effects. Ziprasidone (20 mg/day for 12 weeks) was not found to be effective 
for fibromyalgia symptoms or sleep in one case series (n = 32) [76].

AP side effect rates are high, with 1 in 4 patients dropping out of studies due to 
intolerance of side effects [68, 77] It should be emphasized that most patients with 
fibromyalgia are particularly sensitive to adverse effects. If APs are tried, low doses 
and slow titration are recommended.
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�Tinnitus
Sulpiride is an atypical antipsychotic with dose-dependent D2 antagonism that 
has been investigated for tinnitus. A single-blinded, randomized, prospective, 
placebo-controlled trial (n = 120) by Lopez-Gonzalez et al. [78] reported that low 
dose sulpiride (50  mg/8  h) combined with the anti-histamine hydroxyzine 
(25 mg/12 h) decreased the perception of tinnitus. Based on a subjective grading 
of tinnitus perception, a decrease in tinnitus perception was reported by 35 of 43 
(81%) patients with the combination sulpiride/hydroxyzine, 23 of 41 patients 
(56%) on sulpiride alone, and 8 of 38 (21%) patients on placebo. The authors 
noted that sulpiride is for short-term management (1 month) of intolerable tinni-
tus, and once the perception of tinnitus is more controlled, other management 
options like cognitive-behavioral therapy and sound treatment are emphasized. 
Sulpiride’s effects may occur through modulation of the D2-mediated audito-lim-
bic system [78]. The rationale for hydroxyzine’s use was based on its utility for 
generalized anxiety [79].

�Benzodiazepines (BZD)

Benzodiazepines (BZD) are the first-line drugs for status epilepticus, alcohol 
withdrawal, and anxiety crisis without psychosis. BZDs are also utilized as an 
amnestic and anxiolytic intraoperatively. Common drugs in this class include 
alprazolam, lorazepam, clonazepam, and diazepam. This drug class acts through-
out the central nervous system by enhancing the inhibitory effect of the neu-
rotransmitter gamma amino butyric acid’s (GABA). BZDs bind to the GABA-A 
receptor, a chloride channel, which results in hyperpolarization of the cell [80]. 
Reviewed by Griffin et al. [80], different BZD receptors on the GABA-A com-
plex are responsible for a variety of effects—sedative, amnestic, anticonvulsant, 
anxiolytic, and myorelaxant.

Benzodiazepines can be short-acting (half-life of 1–12  h; midazolam), 
intermediate-acting (half-life of 12–40 h; alprazolam, lorazepam), or long-act-
ing (half-life of 40–250 h; clonazepam), with some long-acting drugs produc-
ing active metabolites. Most BZDs are metabolized by the cytochrome P450 
system and excreted via the urine; therefore, renal and hepatic diseases along 
with drug-drug interactions can greatly affect elimination half-life [80]. 
Although approximately 40% of patients on chronic opioid therapy for pain are 
also prescribed BZDs, concurrent use of opioids and BZDs may lead to over-
dose and result in death from respiratory depression [81]. Gudin et  al. [81] 
suggest managing this risk by adjusting pharmacotherapy plans to replace 
BZDs with antidepressants, atypical antipsychotics, or buspirone (anxiolytic, 
partial serotonin agonist).

Common side effects include lethargy, drowsiness, fatigue, motor impairment, 
and anterograde amnesia. Delirium and an increase risk of falls are especially com-
mon for the elderly, due to the slowed metabolism of the drugs [80].
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�BZDs in Functional Illness

Benzodiazepine use generally is discouraged for many functional illnesses due to 
their serious adverse effects with long-term use. Tolerance and physical dependence 
can occur within 4 weeks of treatment, with approximately 20–100% of patients 
developing dependence after 1 month of taking BZDs [82]. This class should only 
be considered as an alternative option for clear indications, mainly the comorbidi-
ties of severe anxiety or insomnia. If BZDs are initiated, prescribers should priori-
tize educating and establishing a definitive plan with the patient. Best practices 
include limiting the duration to 2–4 weeks and anticipating slow tapers of 12–18 
months or longer [82].

A narrative review by Wright [82] concluded that among chronic pain syn-
dromes, only patients with burning mouth syndrome and stiff person syndrome have 
been shown to respond to the analgesic benefits of BZDs. Otherwise, insufficient 
evidence exists for BZD efficacy in relieving neck pain, fibromyalgia, and temporo-
mandibular dysfunction [82].

�Fibromyalgia
The American Pain Society, European League Against Rheumatism, and Association 
of the Scientific Medical Societies in Germany do not recommend BZD use in fibro-
myalgia [83]. A 2018 Cochrane review by Thorpe et al. [84] identified three studies 
combining NSAIDs and various BZDs and reported conflicting results on the allevia-
tion of fibromyalgia symptoms. In the study by Russell et al. [85], the combination 
of alprazolam and ibuprofen performed better than the placebo, but not better than 
the monotherapy arms. In a different study by Quijada-Carrera et al. [86], combina-
tion therapy of tenoxicam and bromazepam performed better than the monotherapy, 
but not better than the placebo. Finally, Kravitz et al. [87] concluded that the mono-
therapies of alprazolam and ibuprofen performed better than in combination. Another 
systematic review by Corrigan et al. [88] did not find enough evidence to support use 
of clonazepam for fibromyalgia or chronic neuropathic pain, noting that the adverse 
effects could overshadow any benefits that do exist. In addition, the “Z-drugs” zolpi-
dem and zopiclone (nonbenzodiazepine sedative-hypnotics) did not improve fibro-
myalgia symptoms, but had some subjective improvements in sleep [16, 89].

�Functional Dizziness
For functional dizziness, Dieterich et al. [31] recommend that only a small number 
of patients attempt a short duration (no more than a few weeks) of an anxiolytic like 
lorazepam as an adjunct to antidepressants (SSRI or TCA). While BZDs are not 
effective primary treatments for functional dizziness, they are options for patients 
with severe comorbid anxiety to help alleviate anxiety symptoms [26].

�Tinnitus
A review for tinnitus therapy by Hesse [50] identified two studies in which patients 
with chronic tinnitus were treated with BZDs in combination with other drugs: 
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clonazepam (1 mg/day) with melitracen (TCA) [90] and clonazepam (0.5 mg/day) 
with ginkgo [91]. Although tinnitus severity and disturbances appeared to be 
reduced in both studies, Hesse [50] criticized these studies for failing to warn against 
the adverse effects of BZDs, particularly cognitive impairment and risk of falls. In 
addition, the reduction of symptoms could likely be attributed to the sedative prop-
erties of these drugs.

�Muscle Relaxants

Muscle relaxants are given to reduce skeletal muscle tone for muscle spasms and 
pain. The common muscle relaxants with potential use in functional illnesses are 
cyclobenzaprine and methocarbamol. These drugs are considered to be “centrally” 
acting agents, although their mechanisms are unclear. Cyclobenzaprine is structur-
ally similar to amitriptyline (TCA) and was initially investigated for use in depres-
sion [92]. Based on animal models, it is a serotonin 5-HT2 and alpha-2 adrenergic 
blocker with central anticholinergic effects, and its actions ultimately result in 
decreased activity of spinal cord interneurons [92]. Methocarbamol is thought to 
work as central nervous system depressant, although its mechanism of action is also 
currently unknown [93].

Cyclobenzaprine shares some of its side effects with amitriptyline. These side 
effects are covered in depth in the 2009 review by Cimolai [92]. Drowsiness and 
fatigue are commonly reported, which are the reasons for its bedtime dosing. Other 
adverse effects include dizziness, lightheadedness, and some anticholinergic effects 
like xerostomia. Caution is advised for patients with urinary retention or glaucoma 
due to these possible anticholinergic side effects. Contraindications include patients 
with hyperthyroidism, congestive heart failure, cardiac arrythmia, and patients 
recovering from myocardial infarction. Serotonin syndrome has been observed with 
cyclobenzaprine when combined with duloxetine, SSRIs, and monoamine oxidase 
inhibitors. There have been case reports of delirium, psychosis, and mania, all of 
which resolved after discontinuation [92].

Methocarbamol’s side effects are primarily drowsiness, headache, and dizziness 
[93]. Urine color changing to black, brown, or green may occur as well.

�Muscle Relaxants in Functional Illness

�Fibromyalgia
Cyclobenzaprine is used for fibromyalgia, although there is weak evidence for its 
efficacy. A 2004 meta-analysis by Tofferi et al. [94] identified five randomized con-
trolled trials with 312 patients utilizing doses between 10–40 mg/day for 2–24 weeks. 
The review concluded that patients could expect modest pain improvement early in 
the treatment course and moderate sleep benefits. However, they noted a high drop-
out rate of 29% of patients, with 85% of them reporting adverse effects. A 2011 
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randomized, double-blind, placebo-controlled study by Moldofsky et al. [95] (n = 36) 
reported that a low dose of cyclobenzaprine (2–4 mg) at bedtime improved pain, 
mood, and sleep for patients with fibromyalgia. Overall, the 2017 EULAR guidelines 
for fibromyalgia recommend cyclobenzaprine in patients with fibromyalgia and 
sleep disturbances [37]. As of 2020, a sublingual low-dose cyclobenzaprine formula-
tion (TNX-102 SL, 2  ×  2.8  mg/day) completed its phase three clinical trial 
(NCT04172831) for fibromyalgia pain, although results are not yet available [96].

�Chronic Orofacial Pain
As reviewed by Hersh et al. [97], muscle relaxants are also tried for chronic orofa-
cial pain due to their efficacy for treating muscle spasms in the cervical and lumbar 
region [98]. A randomized controlled trial by Herman et al. [99] for temporoman-
dibular pain reported cyclobenzaprine (10 mg at bedtime) when added to self-care 
and management education to be superior to either placebo or 0.5 mg clonazepam. 
A more recent pharmacologic review for temporomandibular disorders by 
Ouanounou et al. [100] suggests cyclobenzaprine doses starting at 10 mg with a 
30-day trial and 2-week washout period before assessing its efficacy.

�Myofascial Pain Syndrome
For myofascial pain syndrome, Nicol et al.’s [61] review of opioid alternatives for 
chronic pain identified one older study by Valtonen [101] from 1975 involving 
methocarbamol. The study (n = 118) had patients on 1500 mg four times a day for 
1-week and deemed methocarbamol superior to placebo for pain relief [101]. Note 
that typical dosing for methocarbamol in painful muscle spasms is 6 g daily (1.5 g 
four times daily) for the first 2–3 days and lowering afterwards to 4–4.5 g daily in 
3–6 divided doses [102].

�Tinnitus
Cyclobenzaprine has been tried in a multicenter, open-label pilot study by Coelho 
et al. [103] with 14 patients with chronic tinnitus. The high dose of 30 mg had sig-
nificant improvements in the Tinnitus Handicap Inventory after 12-weeks. Reported 
side effects included xerostomia, drowsiness, and constipation. Coelho et al. [103] 
emphasized a need for placebo-controlled trials. However, a tinnitus pharmacology 
review by Hesse [50] criticized the study for a lack of adequate justification for the 
drug’s use.

�Nonsteroidal Anti-inflammatory Drugs (NSAIDs)

NSAIDs are known to reduce prostaglandin and thromboxane synthesis by inhibit-
ing the cyclooxygenase enzymes, which results in their peripheral anti-inflammatory 
effects. Commonly used NSAIDs include ibuprofen, naproxen, celecoxib, and 
diclofenac. Based on animal models, NSAIDs’ central effects may play a role in the 
modulation of pain pathways via spinal prostaglandins like PGE2 [104]. Topical 
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NSAIDs have also been used effectively for pain management in acute and chronic 
musculoskeletal pain [105, 106].

The adverse effects of long-term NSAID use are well documented and limit their 
utility for chronic functional illnesses. Major affected organ systems include gastro-
intestinal (peptic ulcer disease), renal (decreased glomerular perfusion and acute 
renal failure), cardiovascular (myocardial infarction, hypertension exacerbation, 
congestive heart failure exacerbation), and cerebrovascular (stroke) [107]. 
Particularly for older adults with chronic conditions, alternative options such as 
acetaminophen are often recommended for patients with mild-moderate pain, such 
as in osteoarthritis.

�NSAIDS in Functional Illness

�Myofascial Pain Syndrome
In myofascial pain, the review by Nicol et al. [61] identified two studies for injected 
or topical NSAID use. One older study in 1986 by Frost et al. [108] reported diclof-
enac trigger point injections to be superior over lidocaine for pain improvement. A 
double-blind, randomized, placebo-controlled study in 2010 by Hsieh et al. [109] 
determined diclofenac sodium patches (60 mg, 10 cm × 14 cm) effective in reducing 
pain and improving functional outcomes for myofascial pain in the upper trapezius.

�Opioids

Opioids typically are indicated for short-term moderate-to-severe pain. In the con-
text of cancer pain relief, the World Health Organization categorizes weak opioids 
(e.g., codeine, tramadol, dihydrocodeine) for mild to moderate pain and strong opi-
oids (e.g., morphine, methadone, fentanyl, oxycodone, hydromorphone) for moder-
ate to severe pain [110]. With the chronic nature of most functional illnesses, the use 
of strong opioids is discouraged. Rather, the main opioid of interest is tramadol, 
which has dual actions as a weak μ-receptor agonist and a norepinephrine and sero-
tonin reuptake inhibitor [2]. Tramadol is reviewed in-depth by Beakley et al. [2]. 
Compared to other opiates, tramadol has less potential for abuse and respiratory 
depression, although there is still a risk. Tramadol goes through an extensive first-
pass metabolism in the liver and is mostly eliminated renally. Its half-life is 5–6 h, 
and the M1 metabolite with analgesic properties has a half-life of 8 h [2]. Common 
side effects for tramadol include nausea and vomiting, sedation, dry mouth, and 
fatigue. Severe adverse effects include increased anticoagulant effects, angioedema, 
and serotonin syndrome, particularly in combination with other serotonergic medi-
cations [2]. Despite tramadol’s lower risk for addiction, dependence has been 
observed with doses as low as 50 mg/day with history of drug abuse being an impor-
tant risk factor [111].
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�Opioids in Functional Illness

�Fibromyalgia
Chronic use of strong opioids is not recommended for fibromyalgia due to the lack 
of data for its long-term efficacy, its high potential for abuse, and risk of death via 
respiratory depression [16, 37].

The 2017 EULAR guidelines for fibromyalgia weakly recommend tramadol’s 
use [39]. A systematic review by da Rocha et al. [112] identified four randomized 
controlled trials involving tramadol alone or in combination with acetaminophen or 
an antidepressant. Overall, the review concluded that not enough high-quality evi-
dence was available to support or refute the routine use of tramadol for patients with 
fibromyalgia. A randomized, double-blind, placebo-controlled trial with 313 
patients with fibromyalgia reported that the combination of tramadol and acetamin-
ophen improved quality of life after 3 months [13, 14]. With each tablet containing 
37.5 mg of tramadol and 325 mg of acetaminophen, the mean use was 4.0 tablets 
per day with a maximum use of 8 tablets per day (300 mg tramadol/2600 mg acet-
aminophen). However, 29 patients (19%) discontinued the combination treatment 
due to adverse effects like nausea, dizziness, and somnolence [13].

A cross-sectional study by Scott et al. [113] suggested that caffeine may act as an 
opioid adjuvant for fibromyalgia-like chronic pain. Users of any type of opioid con-
suming low to moderate amounts of caffeine were found to have less pain severity 
and improved physical function compared to opioid users who were not consuming 
caffeine. No effects were seen for non-opioid users. How caffeine may potentiate the 
analgesic properties of opioids is unknown. The authors discussed caffeine’s involve-
ment with the adrenergic and noradrenergic system and increased release of endog-
enous opioid as possible explanations. Caffeine may also be countering the negative 
effects of opioids by reducing fatigue and improving mood and attention [113].

�Chronic Cough
A 2017 pilot study by Dion et al. [114] treated 16 patients with 50 mg of tramadol 
every 8 h as needed. The study reported improvements in quality of life and cough 
severity and emphasized the need for a controlled trial. Four patients reported som-
nolence. A retrospective review by Bowen et al. [28] reported 4 out of 13 patients 
(31%) successfully responded to tramadol with median doses of 50 mg/day. Two 
patients stopped tramadol due to tachyphylaxis, three patients from side effects, and 
four from no perceived benefits. The median time taken to develop tachyphylaxis 
was 11 months [28].

�Opioid Antagonist

Naltrexone and its active metabolite 6-β-naltrexol are long-acting μ-opioid and 
κ-opioid receptor antagonists, with higher affinities for the μ-opioid receptor [115]. 
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The drug is FDA-approved for treatment of opioid dependence and alcohol depen-
dence, with standard doses typically between 50 and 150 mg. Due to significant 
first-pass metabolism, its oral bioavailability ranges from 5 to 40% [115]. Naltrexone 
and its metabolites are renally eliminated.

Low dose naltrexone (LDN) is considered a promising new therapy for chronic 
pain due to its limited adverse effects and relatively low cost. As reviewed by 
Trofimovitch et al. [116], LDN has multiple mechanisms of action that may be rel-
evant for pain syndromes. At low doses of 1–5 mg, naltrexone has anti-inflammatory 
and analgesic properties through its inhibition of the central nervous system (CNS) 
microglial cells [117]. Activated microglial cells respond to CNS injury and pro-
duce proinflammatory cytokines. LDN is an antagonist of Toll-like receptor 4 
(TLR4) that interrupts signaling cascades and ultimately decreases the production 
of these proinflammatory cytokines. LDN also increases endogenous opioid signal-
ing, with the increased levels of endorphins producing positive effects [116].

A 2014 review article by Younger et al. [117] reported a low side effect profile 
for LDN, with vivid dreams being the most commonly reported. The authors had 
not observed cases of severe adverse effects, although they emphasized the need for 
larger trials. Anecdotally, anxiety was another side effect, although its incidence is 
unknown.

�Opioid Antagonists in Functional Illness

�Fibromyalgia
A double-blind, randomized, placebo-controlled study (n = 31) by Younger et al. 
[118] for LDN (3.0–4.5 mg/day) reported 57% of participants experiencing at least 
a 30% reduction in pain, with improvements in mood and general satisfaction in 
life. The most common side effects were vivid dreams and headaches. Side effects 
were reduced when switching to the 3.0 mg/day dose. Other reported adverse effects 
include nausea, nightmares, and agitation. A single-blind, 10-week crossover study 
by Parkitny et al. [119] with 8 women found reductions in plasma proinflammatory 
cytokines and a 15% reduction in fibromyalgia pain.

�Chronic Fatigue Syndrome
Bolton et  al. [120] reviewed a series of three case reports of LDN utilization in 
patients with chronic fatigue syndrome and myalgic encephalomyelitis. A range of 
responses were observed. One patient returned to a normal quality of life with 
improved mood, while another patient experienced minimal changes in functional-
ity. Nevertheless, even the patient with the lowest response reported improvements 
in sleep and pain levels. Dosing was initiated at very low doses (0.25–1.5 mg/day) 
and increased as tolerated. The highest maintenance dose of 6 mg twice a day was 
taken by the patient with the greatest improvements. Bolton et al. [120] emphasized 
the need for randomized controlled trials to assess LDN’s efficacy and hoped that 
the case report series would help motivate such clinical studies.
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�Chronic Pain Syndromes
Reviewed by Trofimovitch et al. [116], case reports have described LDN being suc-
cessfully utilized for patients with refractory chronic pain syndromes like chronic 
low back pain and diabetic neuropathy. LDN was initiated with 2  mg/day for 2 
weeks, followed by 4 mg/day [121, 122]. However, there have yet to be large ran-
domized, clinical trials assessing efficacy and safety.

�Stimulants

Stimulant drugs generally increase alertness and include methylphenidate, dextro-
amphetamine, and modafinil.

Methylphenidate and amphetamine are used in the treatment for attention deficit 
hyperactive disorder (ADHD). Methylphenidate is the first-line medication used for 
ADHD and second-line for narcolepsy. It is a norepinephrine and dopamine reup-
take inhibitor that increases norepinephrine and dopamine in the synaptic cleft; 
methylphenidate also has a weak affinity for the 5-HT1A receptor [123].

Dextroamphetamine, also known as dexamphetamine, is the more potent of the 
two amphetamine enantiomers [124]. It increases wakefulness and is known to 
improve alertness and fatigue in healthy subjects [125]. Dextroamphetamine is a 
highly regulated medication due to its high potential for drug dependence and abuse 
[124]. Common adverse effects for amphetamines include anorexia, weight loss, 
and insomnia; other reported effects include nausea, vomiting, increased blood 
pressure and heart rate, and possible motor tic exacerbation [124]. Methylphenidate 
has similar side effects, although it is less associated with weight loss [123]. For 
both drugs, the side effect of increased heart rate and blood pressure should be con-
sidered out of concern for adverse cardiovascular events such as stroke and myocar-
dial infarction. However, recent studies have not found an increased risk between 
ADHD medication users versus non-users [126, 127].

Modafinil is a non-amphetamine first-line waking drug for narcolepsy, although 
its waking mechanism is not well understood [125]. Armodafinil, the R-enantiomer 
of modafinil, is known to have a longer waking effect compared to the S-enantiomer 
(10–14 h v. 3–4 h) [125]. Modafinil has a lower potential for abuse, and the most 
common reported side effects are headaches and, on higher doses, nausea [128].

�Stimulants in Functional Illness

�Chronic Fatigue Syndrome
Stimulants have been tried in chronic fatigue syndrome (CFS) due to the common 
symptom of concentration disturbances similar in ADHD, although the pathophysiol-
ogy for the mechanism of action in CFS remains unknown. A randomized, placebo-
controlled study (n = 60) by Blockmans et  al. [129] gave methylphenidate 10 mg 
twice a day for 4 weeks and reported improvements in fatigue and concentration with 
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a number needed to treat (NNT) of 6. The same authors used a questionnaire to study 
long-term methylphenidate use in their CFS patients [130]. Fifty out of 144 (35%) 
patients who voluntarily continued to take the medication reported improvements in 
fatigue (48% of patients), concentration (62%), and functionality in the home and at 
work. No rebound fatigue was experienced, and tachyphylaxis and addiction were not 
major issues [130]. Patients who discontinued the medication more frequently 
reported side effects such as agitation, palpitations, increased fatigue, dry mouth, 
headache, and upset stomach. The study noted that a trial to determine if the treatment 
will be effective for an individual requires only 2 days. Suggested dosing is 10 mg 
twice a day for the first day, followed on the second day by either lowering to 5 mg 
twice a day if there are side effects, increasing to 20 mg twice a day if there is no 
effect, or maintaining the dose if there is a positive effect [130].

Dexamphetamine (5 or 10 mg/day for 4 weeks) was tried in one randomized 
controlled pilot study (n = 20) [131]. The pilot concluded that dexamphetamine is 
effective in reducing fatigue symptoms and led to clinically improved quality-of-
life scores. Anorexia was the most common adverse event with five out of ten 
patients reporting decreased food consumption and three reporting weight loss.

In a CFS pharmacology review by Pae et al. [42], the authors noted benefits from 
modafinil use based on clinical experience when used alone or as an adjunct to anti-
depressants. However, they note that current evidence does not support its use. A 
small placebo-controlled, randomized, crossover study (n  =  14) using modafinil 
(200 mg or 400 mg/day for 20 days) reported no effects on fatigue, quality-of-life, 
or mood [128].

�Fibromyalgia
Fatigue is a common symptom reported by fibromyalgia patients. Modafinil was 
studied in a retrospective review of 98 fibromyalgia patients [132]. Patients were 
excluded if they were initiated on other off-label use drugs for fibromyalgia such as 
duloxetine, amitriptyline, and tramadol. Patients reported reduced fatigue with 
modafinil use. The same authors conducted a randomized placebo-controlled study 
of armodafinil (flexible dosing 50–250  mg/day for 8 weeks) for fibromyalgia 
patients (n = 60) [133]. However, no differences were seen between armodafinil and 
placebo, and high placebo effects were observed. Common side effects in the 
armodafinil group were headache, dry mouth, concentration disturbance, and 
fatigue. Limitations of the study included possibly high population heterogeneity 
with patients being on multiple medications and having multiple medical conditions.

�Conclusion

A wide range of pharmacological treatments have been studied for functional illness 
symptoms. Except for a select few regimens, such as SSRI use in chronic subjective 
dizziness, the efficacy of most medication trials is highly variable depending on the 
individual, with the few available randomized controlled trials reporting weak evi-
dence of positive effects over placebo. Discussing with the patient a treatment’s 
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potential benefits and the known adverse effects is especially important in establish-
ing expectations. In general, antidepressants appear to have the broadest scope for 
clinical utility, particularly for patients with comorbid depression and anxiety. 
Investigators are continually exploring alternative options such as low-dose naltrex-
one, especially for the treatment of pain-dominant disorders. The management of 
functional illnesses can be challenging for practitioners, and multimodal therapy 
with non-pharmacologic options is strongly emphasized. Nevertheless, patients 
may seek and request counsel on the vast array of pharmacological treatments, and 
thus clinicians will need to maintain an awareness of the available options in order 
to provide proper guidance.
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21Pharmacology of Cannabis

Luxman Srikantha and Nathan J. Gonik

�Introduction

Herbal cannabis or marijuana is a substance utilized medicinally and recreationally 
by large portions of the population, from all walks of life. Our knowledge of its 
potency and effects is burgeoning as new research uncovers its chemical and phar-
macokinetic properties. Currently, the Food and Drug Administration (FDA) has 
approved its use only for the conditions of chronic pain, spasticity in multiple scle-
rosis, refractory seizures in the pediatric population, and chemotherapy-induced 
nausea and vomiting [1]. However, there are multiple ways in which strains of this 
plant are being utilized in other disease processes. Cannabis is now often seen as a 
tool for all practitioners. For those practicing Functional Medicine, marijuana may 
help extend the barriers of treatment to identify and treat antecedents and triggers of 
disease states [2].

It should be mentioned early in this discussion that as clinicians begin to incor-
porate cannabis in patient care, they must become familiar with all facets of this 
herbal remedy and consider it similar to other prescribed medications and supple-
ments. A thorough medical and psychiatric history should precede any prescription, 
in order to identify patients at higher risk of adverse effects. Additionally, one 
should obtain a history of substance abuse and avoid fostering dependence or addic-
tion. Recommendations also must account for regional legal, logistical, and social 
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ramifications for those obtaining cannabis. Lastly, patients need to be educated on 
where to obtain and how to use the desired product.

�History of Cannabis Use

Cannabis sativa is indigenous to Central Asia and the Indian subcontinent. Its use is 
well-documented throughout history [3–8]. Aged cannabis achenes found in Japan 
have been dated back to 8000 BC [4]. It was used in hallucinogenic drinks around 
1500 BC in India. Altars in Tel Arad contained cannabis residue from 800 BC [5, 6]. 
Herodotus (480 BC) mentioned widespread use in Scythia for rituals and pleasure 
[7]. Later, an English botanist and physician, Nicholas Culpepper, summarized 
analgesic and anti-inflammatory benefits of “hemp” in his most famous work, The 
English Physician [8].

�Discovering Its Chemical Effects

While cannabis has been used for millennia, our understanding of its effects on the 
human body is much more recent. Over 60 chemical compounds have been derived 
from the Cannabis plant. The main psychoactive compound delta-9 tetrahdyrocan-
nabinol (THC) was isolated in 1964 [9]. In 1986, Agurell et al. described the phar-
macokinetics of THC in human physiology and endogenous receptors were 
discovered in 1988 [10, 11]. To best understand the effects of exogenous cannabis 
administration, it is critical to realize that all vertebrate species possess an endoge-
nous cannabinoid system [12].

CB1 receptors have been found in the brain, spinal cord, and peripheral nervous 
system. They are distributed, differentially, within the cerebral cortex, limbic areas, 
basal ganglia, cerebellum, thalamus, and brainstem [13]. CB2 receptors are found 
in macrophages in the spleen and throughout the immune system [14]. The first 
endogenous ligand for CB1 was discovered in 1992, which was noted to be slightly 
different from the plant cannabinoid [15]. This substance was derived from fatty 
acid arachidonic acid related to prostaglandins and was named anandamide after the 
Sanskrit word, ananda, meaning bliss. It has a high affinity for CB1 and mimics 
most of the actions of 9-THC.

�Pharmacology

When cannabis is burned and THC inhaled, it is easily absorbed in the lungs [16]. 
On average, the effects can be felt within 9 min following usage. Bioavailability 
after oral ingestion is much less, and blood concentrations reach 25–30% of a simi-
lar inhaled dose [10]. This can be attributed to first-pass metabolism of the liver. 
Cannabinoids are lipophilic molecules and reach peak concentration in fatty tissue 
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within 4–5 days [10]. Tissue elimination half-life of THC is about 7 days, and com-
plete elimination of a single dose may take up to 30 days [17]. THC undergoes 
hepatic metabolism, resulting in more than 20 by-products. Twenty-five percent of 
these metabolites are excreted in the urine and the remaining 75% are excreted in 
the intestine where they can be resorbed, further prolonging their effects [16].

THC is a partial agonist of both CB1 and CB2 receptors [18, 19]. There are 
many downstream effects of CB activation, including modulation of serotonin, 
acetylcholine, dopamine, glutamate, and GABA, as well as NMDA and opioid 
receptor systems [13].

Through these systems, THC has been shown to have analgesic, anxiolytic, seda-
tive, psychedelic, and anti-inflammatory properties [20, 21]. Nocioeffects or anal-
gesia is generally attributed to the neurotropic CB1 receptor, whereas 
anti-inflammatory effects are tied to the CB2 receptors based on their disparate 
distributions [14]. They may also work in concert in cases of acute and chronic 
neuropathic pain of inflammatory origin [12]. Both in vitro and in vivo, cannabidiol 
(CBD) agonists have shown modulation of TNF-alpha, IL-12, IL-1, IL-6, and IL-10 
[22]. Cannabinoid ligands also impact hormonal pathways. For instance, CBD ana-
logs act similar to capsaicin as agonists at the TRPV1 receptor [23]. There are also 
agonist properties at 5HT1A that may explain anxiolytic properties of cannabis. 
Cannabinoid agonists may also release endogenous opioids, and interaction between 
the CBD and opioid systems has been shown in numerous studies.

�Clinical Implication

With regard to cannabis use in the Otolaryngology patient, there are two sides to the 
story. There is mounting evidence of efficacy in treating a growing number of condi-
tions. There is also evidence that overuse and abuse can have impacts on physical 
health and emotional or social well-being. We will discuss both the potential posi-
tive and negative impacts of its use.

THC- and CBD-infused products do exist with great variability in dosage, make-
up, and efficacy. Currently, the FDA does not approve the ingestion of any THC or 
CBD-derived food products. At the authoring of this chapter, four cannabis-derived 
medications have been approved by the FDA [1]. Both Marinol® and Syndros® con-
tain the active ingredient dronabinol, which is synthetic THC. Both of these have 
been approved for anorexia in AIDS patients and chemotherapy-induced nausea and 
vomiting. Cesamet® includes nabilone, which is a close derivative of THC and is 
indicated for the same symptoms. The newest FDA-approved medication is 
Epidiolex®, a purified concentrated form of CBD. This has been shown to be highly 
efficacious in intractable seizures in certain pediatric epileptic syndromes including 
Dravet syndrome, Lennox-Gastaut syndrome, and Tuberous Sclerosis Complex. 
Sativex®, with the active ingredient nabiximol, a 1:1 mixture of THC and CBD, has 
undergone clinical trials for the treatment of multiple sclerosis-related spasticity, 
but is not currently approved.
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�Multiple Sclerosis (MS)

There have been a myriad of studies looking into the potential uses of cannabis prior 
to and after FDA approvals. In 2018, a meta-analysis of 17 randomized controlled 
trials for the use of cannabis for spasticity due to multiple sclerosis looked at over 
3000 patients and noted improvement in pain, spasticity, and bladder dysfunction 
[24]. In 2014, the American Academy of Neurology published specialty guidelines 
on nabiximols and noted the highest level of evidence for treating pain and spastic-
ity in MS [25]. Currently, the medication is available for treatment for neuropathic 
pain in the European Union, but not in the United States.

�Pain

In humans, the analgesic activity of THC is unclear. Endocannabinoids, as previ-
ously discussed, modulate pain threshold directly and indirectly. Varying studies 
have shown beneficial effects of THC in pain associated with MS, cancer, neuropa-
thies, and HIV. A meta-analysis of orally administered synthetic cannabinoids, in 
which patients were separated into postoperative, posttraumatic, cancer-related 
pain, and spastic pain, showed that it was not more effective than codeine in control-
ling pain [26]. Another meta-analysis examining 79 randomized controlled trials 
including 6462 patients noted difficulty in making clear recommendations for the 
medical use of THC or CBD, due to small sample sizes, inadequate randomization, 
and poor blinding in the included studies [27]. They found moderate quality of evi-
dence for CBD use in neuropathic and cancer pain as well as spasticity in MS, and 
low quality of evidence for other conditions including chemotherapy-associated 
nausea and vomiting, sleep disorders, and several mental health conditions.

Recent trials with Sativex® showed mixed results [28]. Although known for treat-
ing neuropathic pain, reduction in pain severity scores after brachial plexus avulsion 
injuries was limited. Oral THC did not improve postoperative or neuropathic pain 
[29]. Other studies did show some improvement of traumatic neuropathic injury 
with THC or Sativex®.

Ultimately, the research is still mixed. A 2017 meta-analysis of 27 studies exam-
ining the effectiveness in treating chronic pain found only weak evidence that it 
alleviates neuropathic pain and no evidence that cannabis was useful in other types 
of pain [30]. In one study, the number needed to treat (NNT) for non-cancer-related 
chronic pain was 24, whereas the number needed to harm (NNH) for any adverse 
effect was 6 [31]. Stated another way, with careful patient selection, where risks are 
reduced, there may be a role in utilizing cannabis to treat pain.

�Glaucoma

The American Academy of Ophthalmology (AAO) released a position statement in 
2010, stating that the risks associated with chronic use of cannabis outweighed the 
benefits and thus they didn’t recommend the use of cannabis for glaucoma [32]. 

L. Srikantha and N. J. Gonik



255

The reduction of intraocular pressure (IOP) only lasted 3–4 h. At higher doses, it 
had significant cardiovascular and neurological effects that ultimately could reduce 
ocular blood flow [33].

�Cannabis in Otolaryngology

Within Otolaryngology, there is a paucity of literature discussing positive or nega-
tive clinical implications of cannabis use [34]. There are ongoing trials and accumu-
lating anecdotal evidence elucidating its role in head and neck pathology.

�Head and Neck Cancer

Most literature in Otolaryngology has been focused on cannabis use as a risk factor 
for head and neck cancer (HNC). The overall effect of cannabis on the incidence of 
head and neck cancer is unclear. Zhang et al. showed that marijuana use had an odds 
ratio of 2.6 compared to non-users and risk may be higher based on a dose-response 
relationship [35]. It has been proposed that marijuana is a significant risk factor for 
oral HPV in patients without HIV; however, there is conflicting data [36–38]. Looking 
more broadly at all aerodigestive cancers, one study demonstrated no increased risk of 
malignancy after 60 or more joint-years [39]. An International Head and Neck Cancer 
Epidemiology Consortium study noted that infrequent marijuana smoking did not 
confer a risk of HNC, especially in those who did not smoke tobacco or use alcohol 
[40]. A large meta-analysis in 2015 also revealed no association between lifetime 
marijuana use and the development of HNC [41]. The majority of studies show little 
evidence of malignant potential from the isolated consumption of marijuana products.

�Otology

Due to the presence of cannabinoid receptors in the dorsal and ventral cochlear nuclei, 
studies have attempted to determine the effects of THC on the auditory pathway. 
Ghosh et al. suggested the endocannabinoid system may be protective against cispla-
tin-induced hearing loss [42]. Randomized studies have shown no lasting negative 
effects from short-term use on hearing or vestibular function [43, 44]. Chronic use, 
however, may be associated with more audiologic and vestibular symptoms [45]. 
Dizziness was noted as the most common adverse effect when analyzing the efficacy 
of CBD in treating non-cancer pain [46]. National Surveys on Drug Use and Health 
showed a positive association between duration of marijuana use and tinnitus [47].

�Sleep Medicine

Dronabinol has been tested as a medical treatment option for obstructive sleep 
apnea (OSA). Prasad et  al. showed a mean reduction of apnea-hypopnea index 
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(AHI) of −14 after 3 weeks of daily administration; no degradation of sleep archi-
tecture or serious adverse events was noted [48]. Other authors have shown that 
dronabinol suppresses serotonin-induced apnea and increased activation of genio-
glossus muscle. A double blind RCT conducted by the Pharmacotherapy of Apnea 
by Cannabimimetic Enhancement (PACE) group followed 73 adults with moderate 
or severe OSA [49]. Various dosages of dronabinol were given 1 h before sleep and 
an average AHI reduction between 10.7 and 12.9 was observed; Epworth Sleepiness 
Scores also decreased. However, the American Academy of Sleep Medicine has 
formally stated that synthetic cannabis should not be used for OSA, as there is still 
insufficient evidence of tolerability and safety [50].

�Regulation

Studying cannabis is often a challenge due to federal regulations [51]. California 
became the first state to legalize the use of cannabis with the approval of a physician 
and the term “medical marijuana” was coined [52]. As of January 2021, 36 states 
and DC have legalized the use of cannabis for medical purposes [53]. It is listed as 
a schedule I narcotic by the Drug Enforcement Agency and is the most widely used 
recreational drug in the United States [54]. The listing of a schedule I narcotic 
implies that there is no acknowledged medical use, although the FDA has approved 
multiple formulations of THC and CBD-derived products. This anachronism high-
lights the contentious political nature surrounding its use and regulation. The 
American Medical Association, Institute of Medicine, American College of 
Physicians, and the American Academy of Pediatrics have formally supported the 
declassification of cannabis as schedule I [55].

Dosing is very complicated as there are varying proportions of THC and CBD 
within each strain of cannabis. The percentage of THC in cannabis sativa has been 
increasing every year due to advanced breeding processes; the average percentage 
was noted to be 4% in 1995 and rose to 12% in 2014 [56]. Percentages of THC and 
CBD content advertised in dispensaries are not regulated and are highly variable. 
This means that two patients using medical cannabis may be utilizing very different 
drugs depending on their marijuana strains and preparations. Also, there is a very 
limited understanding of the therapeutic ranges for each indication. Since 2001, 
Canada has authorized sale of cannabis for medical purposes and allowed registered 
individuals or their designates to grow their own marijuana for medical purposes. In 
2018, recreational use of cannabis became legal.

�Abuse

As with every drug, medicinal and recreational, there are often unwanted side 
effects. Cannabis has increasingly been seen as harmless, and this has contributed to 
its widespread use. However, the use of cannabis can cause adverse effects that must 
be acknowledged as a prescribing provider.
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Cannabis Use Disorder (CUD) is a recognized condition in the Diagnostic and 
Statistical Manual of Mental Disorders V (DSM V) [57]. Ten percent of cannabis 
users meet criteria for CUD [58, 59]. A cannabis withdrawal syndrome also exists 
within DSM, which manifests with irritability, sleeping difficulty, dysphoria, crav-
ing, and anxiety [60]. These disorders are more pronounced in adolescents. Due to 
continued brain development into adulthood, adolescents are more vulnerable to 
adverse long-term outcomes from marijuana [61, 62]. Prenatal and childhood expo-
sure to THC can result in impaired neural connectivity. The endocannabinoid and 
mesolimbic reward systems are still in development until 21 years old; these devel-
opmental changes make adolescents 2-4 times more likely to have symptoms of 
cannabis dependence within the first 2 years of use compared to adults [63, 64]. It 
is of the utmost importance that youthful minds be protected against disruptions in 
neural development.

Short-term side effects related to cannabis consumption include tachycardia, 
hypotension, xerostomia, xerophthalmia, and euphoria, as well as impaired atten-
tion, coordination, and judgment [21]. THC has not been found to induce any respi-
ratory depression, and it is postulated that the lack of CB1 receptors in the midbrain 
may protect against these effects. Lower doses tend to have fewer side effects, but 
chronic adverse effects may be more pronounced; these adverse effects are broken 
into neuropsychiatric and systemic side effects [65]. These conditions include 
depression, anxiety, and may even manifest as a brief psychotic episode, which can 
develop into schizophrenia [66–68]. However, this link with psychosis and schizo-
phrenia may also be related to preexisting psychiatric conditions and genetic vul-
nerability [69].

Marijuana is the most often reported drug associated with impaired driving acci-
dents and fatal accidents [70, 71]. As the spread of recreational marijuana continues, 
it is important to note this risk and discuss this with patients. In controlled driving 
simulation studies, elevated THC blood content was associated with poorer perfor-
mance [72]. A blood concentration of 2–5 ng/mL, typically associated with the sen-
sation of euphoria, was shown to impair cognitive and psychomotor performance 
similar to alcohol and benzodiazepine consumption [73].

Long-term negative effects of low-level exposure do not appear to be common [74]. 
However, associations with inflammation of large airways, increased airway resistance, 
lung hyperinflation, and chronic bronchitis have been proposed [75]. Immunologic 
competence of the respiratory system may also be compromised and predispose to a 
higher rate of respiratory infections and pneumonia [76]. Additionally, vascular condi-
tions such as myocardial infarction, stroke, and transient ischemic attacks during intox-
ication are well-documented, but causality has not been demonstrated [77].

�Conclusion

The summary presented above should foster a more informed conversation between 
physicians and patients regarding marijuana use recreationally and medicinally. 
When possible, patients should consider more traditional approaches before 
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attempting treatment with cannabis-derived products. However, the knowledge and 
willingness to explore these options may be meaningful in helping patients through 
difficult physical and emotional conditions. Additionally, due to the implications of 
adverse effects, obtaining a thorough medical and psychiatric history cannot be 
stressed enough. Patients at high risk of abuse or complications should be counseled 
effectively.

Within the field of Otolaryngology, there is little evidence to suggest efficacy in 
the prescription of cannabis or its analogs as therapeutic treatment. However, in 
cases of severe nausea and chronic pain, it may be a reasonable option and its use is 
better supported. As discussed above, obtaining consistent dosages and determining 
appropriate therapeutic levels are still the evolving commercial and research fron-
tiers. Unlike most off-label use scenarios, patients must be aware of safe and reli-
able methods of obtaining the desired product and legal ramifications of its use.

As patients continue to inquire about more natural and holistic approaches to 
medicine, providers need to be aware of these options and signs of abuse, to bolster 
their armamentarium of alternative treatment modalities.
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22Complementary and Alternative 
Therapies

Joan E. Blakley

�Definitions

Health care that is described as mainstream in North America may also be called 
Western, evidence-based, conventional, biomedical, or allopathic medicine. 
Mainstream medicine bases treatment on physiological and pathological phenom-
ena that are scientifically proven and reproducible. Opponents argue that main-
stream medicine is reductionist and diminishes an individual to their smallest 
components without consideration of the whole person, excluding factors that influ-
ence an individual’s overall state of well-being. Mainstream medicine is typically 
government-regulated. Services provided by physicians, nurses, hospitals, pharma-
cists, physiotherapists, rehabilitation therapists, and medical social service provid-
ers are usually paid for by insurers. In many jurisdictions, chiropractic and massage 
are also regulated as mainstream therapies and may be paid for as insured services.

There are numerous therapeutic approaches to healthcare that are not considered 
mainstream. The names used for these therapies include natural, complementary, 
traditional, holistic, naturopathic, homeopathic, and alternative. Complementary 
and alternative medicine (CAM) is designed to be individualized and purports to 
support optimal health through balance of the body, mind, and spirit. Complementary 
therapies may be indigenous to a geographic area and practiced within a specific 
cultural setting or adopted from other cultures and other geographic regions. 
Therapies included as complementary vary depending on how definitions are 
applied and by whom. Acceptance of CAM by mainstream medicine and the gen-
eral public is also perceived variably depending on one’s viewpoint. Proponents 
declare that because it is individualized to a person’s specific needs, CAM therapy 
is more beneficial and less injurious than mainstream medicine. CAM providers 
acknowledge that there are health conditions outside their scope. Opponents to 

J. E. Blakley (*) 
Winnipeg, Manitoba, Canada

© The Author(s), under exclusive license to Springer Nature Switzerland AG 2023
B. W. Blakley, J. E. Blakley (eds.), Functional Illness of the Head and Neck, 
https://doi.org/10.1007/978-3-031-12998-8_22

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-031-12998-8_22&domain=pdf
https://doi.org/10.1007/978-3-031-12998-8_22


264

complementary therapies raise concerns that patients may be subjected to unproven 
or disproven quackery or may injuriously delay mainstream therapies.

Where CAM therapies are used in conjunction with mainstream therapies in 
treatment of patients, this is described as integrative medicine. This frequently 
occurs when mainstream therapies are insufficient to manage or eliminate illness, 
especially chronic illnesses.

�Historical Development of CAM

In early ages, there were specialized healers who likely used animals, plants, and 
minerals to provide therapies. Therapies were often combined with spiritual prac-
tices in recognition of the presence of powers that seemed to have influence beyond 
what could be overtly seen in the human body. Medical therapies grew from these 
early practices.

CAM proponents point to Rene Descartes, in the early 1600s, as having a strong 
influence on divergence of mainstream from complementary medicine. Descartes 
supported the concept of mind and body as separate entities. Adherence to his way 
of thinking led to the current mainstream model of medicine with distinct organ or 
system-specific medical specialities.

Over time, technologic and scientific advances led to improved understanding of 
physiology and pathology. Many therapeutic practices were provable and adopted 
as mainstream therapies. Many traditional therapies remained unproven and did not 
become part of mainstream medicine. Practitioners and patients continued to 
embrace these still unproven traditional therapies which came to be known as alter-
native or complementary or traditional.

In addition to lack of scientific proof for CAM therapies, regulation of health 
professions in the twentieth century is said to have had a significant negative effect 
on current perceptions of CAM.  Complementary therapy proponents assert that 
regulatory efforts to standardize health care resulted in suppression of CAM thera-
pies because they did not conform to the new requirements. Health professional 
regulation cemented the role of mainstream practitioners and marginalized comple-
mentary health care providers. Limited published evidence to validate efficacy of 
many CAM therapies resulted in insurers and policymakers being hesitant to 
embrace them in spite of their popularity with patients [1]. All of this contributed to 
dissonance between CAM supporters and those who advocated mainstream 
practices.

�Popularity of Complementary and Alternative Medicine 
(CAM) Today

One might think that as the body of information and scientific evidence [2] for 
mainstream medicine is accumulated, complementary and alternative medical ther-
apies would die out. However, they appear to be growing and flourishing. There are 
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several things to consider when looking at reports of CAM utilization and preva-
lence. First, data reported for complementary therapies must be viewed cautiously 
as definitions of CAM vary widely between users and between researchers. What is 
reported may reflect different inclusion/exclusion criteria. Second, people may not 
reliably report their use of CAM therapies—either because they do not consider 
them as “therapies” but rather healthy life choices or because they think that main-
stream health care providers will be prejudiced against CAM use by their patients.

One way that prevalence of CAM use can be validated is by the amount of money 
that people pay for CAM. In 2007, a U.S. National Institutes of Health report stated 
that adult Americans spent $33.9 billion on CAM therapist visits and products in a 
single year [3]. CAM expenditures included the cost of visits to CAM practitioners 
and purchase of products, classes, and materials. Almost all of these costs were out-
of-pocket and unreimbursed by health care plans. In 2016, the National Center for 
Complementary and Integrative Health reported that “Americans spent $30.2 billion 
out-of-pocket on complementary health approaches” [4], showing that spending 
remains strong.

Another measure is in reported use of CAM.  In 2016, The Fraser Institute 
reported that 79% of Canadians used at least one complementary or alternative ther-
apy at some time in their lives and that this number has steadily increased over the 
last 20 years [5]. A systematic review of use of complementary medicine in the UK 
documented use by approximately 41% of people in any given year, but 52% of 
those surveyed indicated having used complementary medicine at some point in 
their life [6]. A 2017 National Health Interview Survey conducted by the US Centers 
for Disease Control and Prevention reported that use of yoga, meditation, and chi-
ropractic increased among US adults [7]. A 2013 US military report noted that 
approximately 45% of respondents used a complementary medicine therapy in the 
past year as compared to civilian surveys that found between 36 and 38% usage [8]. 
According to the World Health Organization, approximately 65% to 85% of the 
world’s population currently relies on traditional medicine (CAM) as their primary 
form of health care [9].

An increase has been seen in research [10] published about use of integrative 
medicine therapies to manage many chronic illnesses. By 2011, approximately 42% 
of U.S. hospitals offered complementary and alternative medicine therapies; 
research funds for CAM therapies exceeded $225 million per year; and more than 
43% of medical schools across the US offered CAM in their curriculum [11].

�Why CAM Thrives

There are many possible reasons for the continuing and increasing popularity and 
general acceptance of complementary therapies including:

little or no access to mainstream healthcare and/or unaffordability in many parts of 
the world.

persistence or rediscovery of practice of traditional medicine by ancient cultures.
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patients have a sense of personal control through use of CAM.
ready access to information globally through the Internet.
perception of CAM therapies as holistic, addressing the whole person, promoting 

prevention and wellness over medicalization, being safer and more natural.
many chronic conditions with no cure and/or little symptom relief despite advances 

in mainstream medicine.
integration and perceived acceptance of some CAM therapies by mainstream care 

providers, especially for conditions with no mainstream medicine solution.

�Organizations with a Dedicated Focus 
on Complementary Medicine

Since CAM therapies are not going away and continue to be sought to manage 
health issues, world health leaders established agencies to support CAM research 
and build an evidence base to inform choices by health care consumers and provid-
ers. These agencies support development of policies and regulation for increased 
safety and consistent quality of CAM therapies.

The World Health Organization (WHO) has promoted health and safety since 
1948 with a particular goal to serving the vulnerable. WHO published their first 
Traditional Medicine Strategy in 2002. This recognized the growing use of 
Traditional Medicine as an accessible and affordable option for many people and 
urged governments to develop policy that would support safe, high-quality, and effi-
cacious traditional and complementary medical care. The WHO Strategy update in 
2014 confirmed widespread use of traditional medicine. The updated strategy paid 
tribute to countries where policy development and standards have improved safety 
and reliability of traditional medicine practices. The WHO differentiates between 
“traditional” and “complementary” medicine, saying that traditional medicine is 
specific to a culture and can be traced back historically, often through oral teachings 
over many generations, whereas complementary medicine practices did not origi-
nate in the country where they are employed and may be comparatively recent in 
emerging. Neither traditional nor complementary medicine are considered by the 
WHO as part of conventional or mainstream medicine.

The National Center for Complementary and Integrative Health (NCCIH) was 
created in 1992 by the National Institutes of Health as part of their mandate to sup-
port scientific study and improve health care. They separate therapies into comple-
mentary” (used alongside conventional medicine), “alternative” (used instead of 
conventional medicine), and “integrative” (using both conventional and comple-
mentary therapies). Current NCCIH objectives are to:

Advance fundamental science and methods development.
Improve care for hard-to-manage symptoms.
Foster health promotion and disease prevention.
Enhance the complementary and integrative health research workforce.
Disseminate objective evidence-based information on complementary and integra-

tive health interventions [12].
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The Cochrane Collaboration established a complementary medicine division 
[13] in 1996 to focus on systematic reviews of complementary, alternative, and 
integrative therapies. As with other Cochrane focus groups, their goal is to gather 
and evaluate scientific research in order to inform patient care—in this setting to 
inform complementary patient care.

�Complementary Medicine Practices Prevalent Worldwide

Every region of the world has health care practices dating back thousands of years 
that can be described as traditional or indigenous to that area. The WHO assessed 
prevalence of traditional and complementary medicine practices in its 2019 survey 
of member states [9]. Acupuncture, herbal medicine, and indigenous traditional 
medicine were the three most common forms of traditional practice reported. Next 
in frequency were homeopathy and traditional Chinese medicine, followed by natu-
ropathy, chiropractic, osteopathy and ayurvedic medicine, and Unani medicine. 
Other practices reported by WHO member states included prayer, spiritualism, tra-
ditional midwives, therapeutic massage, hypnotherapy, reiki, reflexology, hands-on 
healing, hydrotherapy, Feldenkrais, biofeedback, Rolfing, Bach flower remedies, 
anthroposophic medicine, neural therapy, gSoba Rig-pa (traditional Bhutanese 
medicine), Siddha medicine, Iranian TM, cupping, and ozone therapy.

On the following pages, some of the more common complementary and alterna-
tive therapies are listed with brief descriptions of use, claimed benefits, and risks or 
cautions. Although there are numerous published reports, findings are often contra-
dictory or deemed of inadequate quality to be reliable. Use of any of these CAM 
therapies by mainstream health care providers should be associated with careful 
research and patient monitoring.

�Acupuncture

Acupuncture involves inserting thin needles through the skin at specific points along 
lines called meridians which are believed to control the flow of energy through the 
body. The belief is that disease is caused by disruption or imbalance in the flow of 
energy, called qi (chee) [14]. Needles stimulate the point of insertion to unblock 
energy pathways or redirect sensation. Acupuncture is possibly most often associ-
ated with traditional Chinese medicine, but it is also used prominently in naturopa-
thy and gSo-BA Rig-PA. Many mainstream medical practices include acupuncture 
in their approaches to treatment.

Many sources report success using acupuncture to treat pain [15], especially 
chronic pain such as low back pain or neck pain, but do not identify clear indications 
for acupuncture in preference to other therapies. Acupuncture has been reported for 
management of nausea and vomiting, as a smoking cessation aid, to reduce stress, 
insomnia, tension, osteoarthritis, migraines [16], and fibromyalgia [17]. Some pro-
viders recommend acupuncture to manage labor pain but, in general, acupuncture is 
not recommended for use in pregnancy or for children.
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When performed by a skilled practitioner, acupuncture is deemed to be of low 
risk. However, there is always the possibility of infection, punctured organs, or 
nerve injury if acupuncture is done incorrectly.

�Acupressure

The principles of acupressure are similar to acupuncture but use hands, elbows, or 
feet—not needles—to put pressure on specific points along the body’s meridians or 
energy channels to clear blockage or restore balance.

Acupressure has been reported to reduce anxiety related to being transported by 
ambulance to hospital [18], to relieve lower back pain [19], to relieve neck pain 
when used with aromatic lavender oil [20], for improving movement in stroke 
patients [21], and for motion sickness [22].

�Cupping

Cupping is used in traditional medicine, especially in China and the Middle East. 
Negative pressure is created on the skin using a cup either by applying a flame to the 
cup to remove oxygen before placing it on the skin or by attaching a suction device 
to the cup after it is placed on the skin. In “wet cupping,” the skin is pierced, and 
blood flows into the cup. “Dry cupping” doesn’t involve piercing the skin. One 
meta-analysis states that cupping reduces neck pain and improves function [23], 
although this is reported cautiously due to low quality of evidence. Overall, there is 
not enough high-quality research to allow conclusions to be reached about whether 
cupping is helpful for other conditions.

Cupping leaves temporary marks on the skin and may cause persistent skin dis-
coloration, scars, burns, and infections and may worsen eczema or psoriasis. Rare 
risks of cupping include anemia from repeated wet cupping, bleeding in the skull 
after scalp cupping, and infections such as hepatitis from poorly cleaned equipment.

�Herbal Medicine

Herbal medicine is one of the earliest forms of health care practiced. It can be a 
stand-alone practice, but administration of herbal preparations is also a major com-
ponent of many traditional and complementary medicine practices. By definition, a 
herbal medicine is simply something that is made from a plant and this definition 
encompasses a very broad range of products. Herbal medications are very widely 
available and can be purchased in prepared forms in grocery stores, pharmacies, 
health food stores, and online. They are available as special preparations com-
pounded by CAM providers; compounds are typically made specially when prod-
ucts are not readily available in the form or strength required by a consumer. 
Plant-based medicines are estimated to be used by 80% of the people in developing 
countries and in the US, $52 billion was spent in 2019 on dietary supplements [24].
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Generally, there is little published peer-reviewed, high-quality research to sup-
port the many and varied benefits claimed by herbal medicine manufacturers. 
Unsubstantiated internet information abounds, but there are websites that provide 
reliable information about uses, proven benefits, and safety risks associated with 
herbal medicines. Better sites to check include:

The National Center for Complementary and Integrative Medicine.
https://www.nccih.nih.gov/health/how-safe-is-this-product-or-practice
The Mayo Clinic.
https://www.mayoclinic.org/healthy-lifestyle/consumer-health/in-depth/herbal-

supplements/art-20046488?p=1
University of Rochester Medical Center.
https://www.urmc.rochester.edu/encyclopedia/content.aspx?contenttypeid=1&cont

entid=1169
Cochrane Complementary Medicine.
https://cam.cochrane.org/cochrane-reviews-related-complementary-medicine

Regulation of herbal medications is being strengthened as concern about safety 
and efficacy is addressed by governments. In Canada, under the Natural Health 
Products Regulation of The Food and Drugs Act [25], The Natural and 
Nonprescription Health Products Directorate manages regulation of natural prod-
ucts including herbal medicines. Their policy aims “to provide reasonable assurance 
that natural health products (NHPs) offered for sale in Canada are safe and effective 
when used under their recommended conditions of use” [26]. Distinctions are made 
in the Regulation based on claims being put forward with products. Application 
requirements for NHP licensing under the Natural Health Products Regulation dis-
tinguish products that: (1) make modern claims based on current published research, 
or (2) are traditional medicines with claims of long time use within one specific 
form of traditional medicine. NHP licensing requirements do not apply to products 
compounded by health care providers as those are covered under a separate policy. 
That policy, although not regulating the health care provider, states that the provider 
is responsible for products that they compound.

In the US, herbal medicines are regulated as dietary supplements by the US Food 
and Drug Administration (FDA) under the Federal Food, Drug and Cosmetic Act 
[27]. Dietary supplements include vitamins, minerals, herbs or other botanicals, 
amino acids, dietary substances to supplement the diet by increasing total dietary 
intake, or a concentrate, metabolite, constituent, extract, or combination of the pre-
ceding substances. They do not need assessment or evaluation before they are mar-
keted. However, supplement manufacturers cannot claim that their products cure, 
treat, prevent, or diagnose disease. If the FDA finds that products are contaminated 
or falsely labeled (making unjustified health claims), they can remove products 
from the market.

There may be benefit from some herbal therapies, but there are also possible 
risks. Some herbal preparations interfere with prescribed medications and cause 
significant problems. Although derived from natural sources, herbal preparations 
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may contain harmful contaminants. Also, it is possible to overdose on herbal prepa-
rations and cause harm. One review study reported that the media tends to downplay 
risks of herbal therapies and report inaccurately on clinical trial quality which may 
then skew a consumer’s decision-making in favor of a CAM alternative [28]. Barrett 
observed that herbal medicines are easier than most CAM therapies to scientifically 
evaluate [29]. Posadzki reported on systematic reviews of adverse effects of herbal 
medicines and identified four herbal medicines with serious adverse effects—
Herbae pulvis standardisatus, Larrea tridentate, Piper methysticum, and Cassia 
senna—with results including “liver or kidney damage, colon perforation, carci-
noma, coma and death” [6]. The bottom line is that use of any herbal product 
requires careful benefit/risk analysis. Before initiating use, consumers (and their 
prescribers) are encouraged to review the pharmacology literature to be aware of 
any potential risks, interactions or interference with other therapies, and contraindi-
cations for use.

Here is a small sampling of well-known herbs, traditional uses, and a few poten-
tial safety risks …

Common 
Name Source Standard Use Safety/Risk
Chamomile Chamomile 

flowers
Antioxidant (few animal 
studies—Limited human 
evidence) [30], 
↓cholesterol, ↓anxiety

Problem if allergic to daisies.

Echinacia Purple 
cone-flower 
(root and 
flower)

Weak evidence of benefit 
for treating or preventing 
colds [24, 31, 32] 
↑immunity [29], ↑wound 
healing

Mild symptoms such as rash, GI upset; 
avoid if immune-deficient or taking 
immunosuppressants; no effect on 
warfarin pharmacodynamics or 
clotting in healthy people

Garlic Allium 
sativum—
Bulb

↓blood pressure [29, 33] 
(findings mixed—Maybe 
better for uncontrolled 
hypertension); 
↓hyperlipidemia [29] 
maybe

May interfere with drug absorption 
and metabolism [34]; may cause 
nausea, hypotension, or rarely 
bleeding [24]

Ginger Root of 
ginger plant

↑digestive function (weak 
evidence), ↓nausea [29] 
and vomiting (weak), 
↑anti-inflammatory 
response

May cause heartburn, diarrhea, 
unknown effect on pregnancy so be 
cautious

Ginkgo 
biloba

Ginkgo tree 
leaves

↑blood circulation, 
improve memory, 
↓dementia [29], ↓anxiety, 
↓dizziness; no use for 
tinnitus [35]

May cause dizziness, stomach upset, 
headache; roasted seeds may cause 
seizures; eating fresh seeds may cause 
death; exacerbates bleeding disorders 
[24], possibly carcinogenic [36]

Ginseng Root of 
ginseng—
Asian or 
American

↑immune system (weak 
evidence [32]), improve 
focus, ↑energy, ↓blood 
pressure [33] (mixed 
evidence)

Few adverse events [33]
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Common 
Name Source Standard Use Safety/Risk
Green tea In combination with 

exercise and diet➔↓blood 
glucose [37], anti-
inflammatory and 
anti-oxidation

Unknown but potential drug-herb 
interactions [37]

St. John’s 
wort

↓mild-moderate 
depression [29, 38]

May interact with 
immunosuppressants, anticancer 
agents, cardiovascular drugs, oral 
contraceptives, lipid-lowering 
agents—Severe outcomes possible 
[29, 39]

�Indigenous Traditional Medicine

Every geographic area has indigenous traditional medicine practices that go back to 
earliest civilizations. Prehistoric people recognized links between consumption or 
application of specific herbs, animal, or mineral products and maintenance of health, 
prevention of illness, or recovery from illness. Healing systems developed from 
these observations were collected over generations and have been handed down as 
the oral teachings of respected healers and elders. Every culture has knowledge 
keepers and healers who are recognized and respected for these skills. Healing prac-
tices may be physical or have religious components where a healer has specialized 
spiritual skills; healing practices may include a shaman with specific training.

Much of health or illness is not apparent to the naked eye and may be attributed 
to unknown forces within the individual or the environment. Balance and harmony 
are key principles of indigenous traditional medicine which frequently include heal-
ing practices to heighten or restore harmony. A circle or wheel is often used sym-
bolically to represent oneness and unity and, in some cultures, to represent realms 
of being (often physical, emotional, mental, and spiritual). Traditional healing is 
focused on treating the entire person and often involves the whole community in 
resolving illness.

In the Western Hemisphere, Canadian First Nations, Metis, Inuit, American 
Indians, Alaska Natives, and Aztecs have traditional practices based on an underly-
ing belief of kinship with the earth and the creatures that inhabit it. Balance is main-
tained through respectful interaction of all creatures within the environment. Illness 
is perceived as a disruption of balance and the whole community might be involved 
in restoring a healing balance. Healing practices may include ceremonial burning of 
herbs such as sage, tobacco, and sweetgrass, cleansing ceremonies such as sweats 
and smudges, healing circles and sings, preparation of medicinal herbs for topical 
use or internal consumption, and counselling.

Traditional medicine practices especially prevalent in the southern US and 
Central America include use, for their psychotropic effects, of mescaline (extracted 
from peyote cactus), psilocybin mushrooms, and ayahuasca (brewed from the leaves 
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of Psychotria viridis shrubs) [40]. Mescaline is legal in the US only when used by 
Native Americans for religious ceremonies. Psilocybin has been legalized in several 
US cities, but is generally not permitted; ayahuasca is also illegal in the US. Although 
pilot studies [41, 42] have indicated that psychedelic drugs may be effective in treat-
ing psychiatric disorders, early work shows altered molecular mechanisms and 
changes in cognition and brain connectivity. Renewed interest in testing these drugs 
may bring more information about their safety and efficacy.

Curanderismo is a Latin American indigenous healing system which blends 
beliefs from the Aztecs and Incas with practices brought from Europe (including 
Spanish, Arabic, and Christian beliefs) [43]. It is practiced in Mexico and is also 
said to be widespread among Latino communities in the US. It is a holistic system 
broadly based on the connection between a person’s body and the health of the 
earth. Achieving a healthy state requires balance and harmony between natural ill-
nesses (due to germs, genetics, psychological conditions) and supernaturally 
induced illnesses (due to evil spirits, antisocial magic). Healing practices include 
special diets, herbal remedies, prayer, healing rituals, spiritualism, massage, and 
psychic healing. As a person who practices Curanderismo holds very specific beliefs 
about health and healing, a mainstream care provider may find it difficult to interact 
without first learning about some of the Curanderismo patient’s expectations.

South Africa has deeply entrenched traditional healing practices involving 
knowledge passed down orally for many generations [44]. The traditional healer 
intercedes on behalf of a patient in helping them find health through regaining bal-
ance which has been disrupted due to psychological conflict or disturbed social 
relationships (with someone alive or dead). Healing practices include cleanses, 
herbal remedies, appeasing of spirits, warding off evil spirits, and eliminating 
curses. Some traditional healers use drumming and dancing rituals as well as 
“throwing the bones” to diagnose and treat a patient’s condition.

Polynesian traditional health beliefs (within an area bounded by Hawaii [native 
Hawaiians], Easter Island [Rapa Nui], and New Zealand [Maori]) emphasize 
extended family cooperation, helping, and responsibility [45]. Illness is said to arise 
from imbalance in relationships or life roles and affects the entire family, so all must 
be involved in decision-making and treatment plans. Health depends on balance or 
harmony of three points—body, mind, and spirit—represented as a triangle [46]. 
Healing practices involve the body, the physical environment (land or water), rela-
tionships with others, particularly family members, ancestors, and gods, and mental 
and emotional states. Practices are holistic and emphasize setting right any prob-
lems within the mental or spiritual realm. Treatment involves prayers, herbs, and 
repairing relationships. Although guided by traditional healers and teachers, success 
depends on the willingness of the individual to make amends in their life. Easter 
Island healers use strong massage, steam baths, sea baths, and cleanses [47].

Australian Aboriginals and Torres Strait Islanders hold traditional healing beliefs 
handed down through oral teaching that may go back 50,000 years. One fundamen-
tal belief is animism; everything—objects, places, creatures—possesses a distinct 
spiritual essence which must be respected. Spiritual and physical are very strongly 
interconnected. Illness may be attributed to a supernatural intervention or sorcery in 
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response to an offense by an individual or someone associated with them [48]. 
Traditional healers’ practices are very symbolic and ritualistic [49]. Bush medicine 
practiced by traditional healers can involve herbal preparations and traditional 
actions to remove evil that is believed to cause the illness. There are strong social 
strictures that define roles and guide interactions between men and women. This 
may be problematic when health care is to be provided to Australian Aboriginals by 
the opposite gender. Also, mainstream medicine beliefs may not align with tradi-
tional beliefs and may bring conflict to a relationship between care provider and 
patient.

There has been limited study of the impact of patients accessing indigenous tra-
ditional healers while in the care of mainstream health care providers, but there is 
concern that some traditional herbs may interfere with mainstream prescriptions 
and/or cause toxicity from active ingredients or additives [50]. As noted above, 
there may be tension and mistrust between expectations and practices of mainstream 
health care providers and indigenous traditional beliefs that will negatively impact 
health outcomes. Initiatives are underway currently to identify ways that indigenous 
healing practices can be integrated into mainstream care in recognition of their 
value in improving the health and well-being of their followers [51].

�Homeopathy

Homeopathy was founded by a German physician, Samuel Christian Hahnemann, 
based on the “principle of similars”. Hahnemann claimed that if a patient had an 
illness, it could be cured by giving a medicine which would produce similar symp-
toms to that illness if given to a healthy person [52]. Smaller exposure would allow 
a patient to react to the stimulus of the medicine and resist the illness. A care pro-
vider could prepare and administer the smallest amount of the appropriate “drug” to 
produce the slightest symptoms of the disease being treated. Medications were 
repeatedly diluted to end up with a product said to contain 1 part of medication per 
100,000,000.

Homeopathic products are extracted from plants (such as red onion, poison ivy, 
belladonna from deadly nightshade, stinging nettle), minerals (such as white arse-
nic), or animals (such as crushed whole bees) and can be formulated as sugar pellets 
to place under the tongue, tablets to take orally, or ointments, gels, drops, and 
creams for topical application. Treatment is tailored to the individual, so people 
with the same condition could receive different treatments. There does not appear to 
be empirical support for use of homeopathy. Cochrane found homeopathic therapy 
had no benefit for chronic asthma [53] or in children with acute respiratory tract 
infections [54]. In fact, the NCCIH says, “there is no reliable evidence that home-
opathy is effective for any health condition” [55].

Though homeopathic remedies appear to be ineffective in treating illness, there 
may be a risk of substance overdose from treatments that contain heavy metals or 
significant amounts of active ingredients such as belladonna (which may even be 
found in pediatric preparations) and alcohol.
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�Traditional Chinese Medicine

Traditional Chinese medicine emerged in the Shang dynasty (between 3000 and 
1000 BC). It emphasizes the proper balance of qi (pronounced chee) or vital energy 
that flows through the body in health; imbalance or blockage of the energy flow 
results in disease. Qi consists of complementary forces called yin and yang which 
must be in balance for health. Traditional Chinese medicine consists of a group of 
techniques and methods that seek to regain balance to restore health. There must be 
balance between internal (body organs) and external (earth, fire, water, wood, and 
metal) elements. Techniques to regain balance include acupuncture, cupping, moxi-
bustion, herbal medicine, massage, and movement exercises such as Tai Chi. China, 
Korea, Japan, India, and Vietnam have all developed their own unique versions of 
traditional medicine.

As with any herbal treatment, there is a risk of overdose and/or interference 
with the function of prescription drugs. Of note, in 2004, the FDA banned the 
sale of dietary supplements containing ephedra (a Chinese herb used in dietary 
supplements for weight loss and performance enhancement) and plants contain-
ing ephedra group alkaloids due to complications, such as heart attack and stroke. 
The ban does not apply to certain herbal products prepared under Traditional 
Chinese medicine guidelines intended only for short-term use rather than long-
term dosing. It also does not apply to over-the-counter and prescription drugs or 
to herbal teas.

�Naturopathy

Naturopathic medicine began in Germany and was popularized in the last century in 
the US by Dr. John Scheel [15]. Scheel is said to have given naturopathy its name. 
It is now widely practiced in North America, Britain, Australia, and New Zealand. 
Naturopathy is said to have grown out of traditional practices such as Ayurveda, 
traditional Chinese medicine, Native American, and the Greek medical teachings of 
Hippocrates. Naturopathic practices are intended to support the body to heal itself 
naturally through diet, herbal therapies, massage, joint manipulation, homeopathy, 
acupuncture, ultrasound, light therapy, counselling, pharmacology, and lifestyle 
management.

Naturopathy involves the belief that the body has an intrinsic ability to heal itself 
and disease is a sign of inability of the body to heal itself. The role of naturopathic 
medicine is to figure out what is impeding the body’s natural ability to be healthy. 
Illness prevention and healthy living are stressed and, as with many other healing 
systems, holism is a central theme with balance and complex interactions between 
many elements playing significant roles.

A subset of naturopathy is hydrotherapy that uses hot and cold water to cure 
disease and to maintain health. Other offshoots of naturopathy focus on natural liv-
ing, vegetarianism, and hygienic lifestyle that stresses moderation and light and air 
for healing.
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A Cochrane review of naturopathic anesthetic ear drops and herbal installations 
used for acute otitis media [56] suggests that there may be benefit from using anes-
thetic ear drops, but that herbal drops did not help. Another systematic review 
looked at naturopathic therapies for surgery patients [57] and noted that there was 
benefit for using acupressure or acupuncture to relieve postoperative nausea, vomit-
ing, or pain; aromatherapy and music therapy seemed to reduce pain, stress, and 
anxiety.

�Chiropractic

Chiropractic is a manual therapy based on realigning the body to allow self-healing. 
It was defined by its founder, D. D. Palmer, as “a science of healing without drugs.” 
[58] Chiropractors look at how the spine structure is able to work—and how that 
impacts health. Chiropractic focuses on the musculoskeletal and nervous systems, 
treating issues in the back, neck, joints, arms, legs, and head. It is believed that 
injury causes tissues around the joints to restrict movement, and this causes illness. 
The chiropractor uses spinal manipulation to “adjust” the joints using controlled 
force to mobilize and loosen them and, thereby, restore health.

In many jurisdictions, chiropractic is a well-accepted, regulated health profession 
and, as such, may be considered mainstream. Cochrane reviews found no or only 
weak benefit from chiropractic for lower back pain or carpal tunnel. However, other 
systematic reviews suggest that chiropractic is at least as effective as other therapies 
in treating migraine or neck pain that leads to headache [59] or low back pain [60]. 
One systematic review concluded that maintenance care—in this instance, preven-
tive therapy for patients with previous pain—had good outcomes for patients with 
previous episodes of low back pain if they had good results from initial treatment [61].

Risks of Chiropractic include disk herniation, nerve compression in the lower 
spine, or vertebral artery dissection after neck manipulation.

�Osteopathy

Osteopathic medicine is a manipulative therapy founded by Dr. Andrew Taylor Still 
in the late 1800s. It is holistic and premised on the concept of interconnectedness of 
all body systems. Doctors of Osteopathy use manipulation to assess health issues 
and then use manipulation to treat diseases, improve circulation, and support the 
individual’s return to health. Touch is a significant component of therapy. Osteopathy 
is distinguished from chiropractic in that an osteopath looks at the effect on the 
entire body when they evaluate bones, muscle, and soft tissues, whereas a chiro-
practor looks at the effects of bones, muscle, and soft tissues on nerve function and 
healing [62].

PubMed did not have osteopathic research publications. A Cochrane systematic 
review did not find evidence of there being benefit to osteopathic manipulation for 
infantile colic, asthma, or other illnesses [63].
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�Ayurvedic Medicine

Ayurveda, which means “The Science of Life”, originated in India from an ancient 
culture handed down through oral tradition for thousands of years. About 2000 years 
ago, practitioners documented the first known Ayurvedic teachings [64], The 
Charaka Samhita. It is not known whether this represents a compilation or one per-
son’s work but it appears to explain the theoretical foundation of Aurveda, espe-
cially Internal Medicine and is still widely used today. Another writing possibly 
from the same time period, the Sushruta Samhita, focuses on the field of Ayurvedic 
surgery and likely was developed in relation to war and how to cope with injuries 
from wars. Several later books of Ayurveda include emphasis on physiology and 
therapeutics.

Followers of Ayurveda believe that there are five states of matter each of which 
has its own characteristics. Depending on how these states of matter predominate or 
combine, they believe one can understand cause and effect [64]. Knowing the com-
position of a substance, you can predict its effect or counter an effect with some-
thing that has the opposite qualities. Ayurveda is based on prevention of illness 
through balance of mind, body, and consciousness or spirit. Patient assessment 
involves examining the tongue (considered to be a map of internal organs function-
ing), eyes, pulse, physical form, and vocal tone. Diet, lifestyle, exercise, and herbal 
therapies are tailored to an individual to support health. Massage, yoga, meditation, 
and controlled breathing are Ayurvedic practices. Practitioners treat illness with 
cleansing to remove toxins.

Cochrane systematic reviews cautiously suggest that Ayurvedic herbal therapies 
provide some benefit for type 2 diabetes [65] and irritable bowel disease [66]. 
NCCIH reports also suggest that there may be benefit to Ayurvedic herbal therapies 
when used for rheumatoid arthritis and type 2 diabetes. Turmeric, an Ayurvedic 
herb, may benefit people with ulcerative colitis [67].

Ayurvedic herbal products can be dangerous: researchers found toxic minerals or 
metals, such as lead or mercury, in some of the products [15]. Also, as many 
Ayurvedic preparations are very complex and contain multiple herbs and medica-
tions, it is difficult to separate out what is beneficial and why that is so.

�Unani Medicine

Unani Medicine originated in Greece and claims to be based on teachings of 
Hippocrates and Galen. Now practiced mostly in India, it is based on balancing four 
temperaments or humors of bodily fluid—blood, phlegm, yellow bile, and black 
bile [68]. Unani practitioners believe that everything is made up of air, earth, water, 
and fire; illness results from imbalance of elements. Unani medical practitioners 
diagnose by assessing temperaments and use herbal remedies, dietary practices, and 
aromatic therapies to restore balance [67].
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Unani stresses health promotion and disease prevention, but there is no strong 
research to support practices [69]. Although listed in Cochrane CAM, there do not 
appear to be any published Cochrane reviews of Unani Medicine. NCCIH does not 
include it in their list of Complementary and Alternative Medicines. The National 
Health Portal of India [70] describes Unani as a “comprehensive medical system, 
which meticulously deals with the various states of health and disease. It provides 
promotive, preventive, curative and rehabilitative healthcare.”

�Therapeutic Massage

Massage therapists manipulate soft tissues of the body to normalize those tissues. 
Massage has been reported to be effective for low-back pain [71], as a non-
pharmacologic option for treating migraine [72], as a means to prevent sports injury 
[73] and to promote recovery from injury. No impact on muscle function post-
massage was noted. In general, massage therapy is considered safe, although 
aggressive massage can injure tissues and cause pain and bruising.

�Hypnotherapy

Hypnosis is a practice that induces an altered state of consciousness. Hypnotherapy 
has the potential to help relieve the symptoms of a wide variety of diseases and 
conditions [15]. It can be used independently or along with other treatments. 
Hypnotherapy is reported to be as effective as cognitive behavioral therapy in reduc-
ing depressive symptoms [74] and has been reportedly used for coping with stress 
and anxiety, for pain control and management of fatigue [75].

�Reflexology

Reflexology is a type of massage that applies differing pressures to feet, hands, and 
ears. This can be done by oneself or by a trained therapist. It is based on a theory that 
body parts are connected to certain organs and body systems and appropriate pres-
sure in one area improves function in the connected area and improves overall health. 
There is some thought that reflexology can improve depression, stress, and anxiety, 
manage nausea and fatigue from chemotherapy, and help generally with relaxation.

A Cochrane review of non-pharmacological interventions to manage fatigue in 
patients with rheumatoid arthritis mentions that reflexology was one physical activ-
ity intervention that seemed to demonstrate a small beneficial effect on fatigue [76]. 
Reflexology was reported to reduce pain anxiety levels and improve sleep quality 
and quantity in burn patients [77]. If performed incorrectly, reflexology can cause 
pain and bruises.
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�Energy Therapies

Practitioners of energy therapies describe energy fields that arise from within the 
body (biofields) or external to it (electromagnetic fields) [78]. When energy is flow-
ing freely through the body, an individual has good emotional, physical, and spiri-
tual health. Illness denotes blocked energy flow. Therapies are intended to improve 
the body’s energy field either through direct touch (by placing the hands in or 
through an individual’s biofields) or remotely (near or remote depending on the 
practitioner). Examples of energy therapy modalities include Reiki, Prana and 
Therapeutic Touch, and Qi gong.

Reiki is a Japanese form of energy therapy said to transfer life energy from a 
practitioner to a client through light touch or hands held a distance away from the 
client’s body. Illness or stress are thought to indicate a low life force energy and 
Reiki therapy is used to transfer energy to and relax the client, reduce their pain, and 
assist with healing and general well-being. Several studies indicate some positive 
effect (better than placebo) of Reiki therapy in palliative care patients [79], particu-
larly for managing anxiety and depression. However, a Cochrane CAM review 
found insufficient evidence to state that Reiki was useful for treating anxiety or 
depression [80].

Therapeutic touch was developed by Krieger and Kunz in the early 1970s based 
on the theory that mind, body, and emotions form a complex energy field [81]. 
Practitioners move their hands just above the body to identify and remove harmful 
energy that is causing blockages and replace it with their own healthy energy. 
Healing touch, which is similar to therapeutic touch, was established by Mentgen in 
the 1980s, and uses gentle touch on the body to help it heal its own energy fields. 
Therapeutic touch as reviewed by Cochrane CAM does not appear to have any pub-
lished evidence of the effectiveness of therapeutic touch [82].

Qi gong is an ancient Chinese system of movement and meditation that is prac-
ticed to balance and cultivate life energy. It is usually slow, coordinated movement 
carried out calmly with rhythmic breathing and meditation. It is embraced by many 
as a form of exercise or martial arts training like Tai Chi. One review article sup-
ports Qi gong as a therapy for hypertension [83].

There is also bioelectromagnetic therapy which uses a wide variety of machines 
to produce an effect in the biological processes of the target organism [84]. For 
example, magnetic healing therapy uses magnets placed on different parts of the 
body, believed to help unblock the energy flow around the body.

�Hydrotherapy

Hydrotherapy is used in CAM (particularly naturopathy), occupational therapy, and 
physiotherapy (including sports medicine and rehab) that involves the use of water 
for pain relief and treatment. The term encompasses a broad range of approaches 
and therapeutic methods that use physical properties of water to stimulate blood 
circulation and treat symptoms of certain diseases. Therapies include use of water 
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jets, underwater massage, whirlpool baths, hot and cold (cryotherapy) temperatures, 
and mineral baths. Proponents assert that alternating temperatures result in improved 
blood flow for more rapid return of cellular breakdown by-products to the lymphatic 
system. Experimental evidence suggests that contrast hydrotherapy helps reduce 
injury in acute stages by stimulating blood flow and reducing swelling.

Balneotherapy is a water therapy distinct from hydrotherapy. As far back as 
1700 BC, balneotherapy used mudpacks, douches, soaks, and wraps to treat pain 
and swelling, and for relaxation. It is still popular in Europe. Proponents of the 
therapy believe that mineral water boosts immune systems and relieves arthritis 
symptoms, although evidence of this is lacking to date [85].

�Exercise or Movement Therapy

There are alternative therapies built around the principle that proper body move-
ment and alignment lead to well-being. They include Feldenkrais, Rolfing, 
Alexander Technique, Yoga, Tai Chi, and Pilates among many others.

The Feldenkrais Method is a type of exercise therapy based on physics, biome-
chanics, and human development devised by Israeli Moshé Feldenkrais during the 
mid-twentieth century. The method is claimed to reorganize and repair connections 
between the motor cortex of the brain and the body to improve body movement and 
well-being. Feldenkrais practitioners evaluate how a patient moves, especially 
habitual movement patterns that could be inefficient or strained and attempt to teach 
new patterns (either passively led by a practitioner or actively performed by the 
recipient) using gentle, slow, repeated movements. Slow repetition is believed to be 
necessary to impart a new habit and allow it to feel normal. Feldenkrais method is 
promoted as a way to improve one’s singing voice [86]. One study of visually 
impaired patients with nonspecific chronic neck and/or scapular pain reported that 
patients using the Feldenkrais method had significantly less pain than controls [87].

Dr. Ida P. Rolf developed Rolfing in the mid-1900s based on a believe that the 
body muscles, bones, nerves, and organs are a continuous tissue network with spe-
cific patterns or order, not separate structures. Rolfing is said to use deep tissue 
massage and patient education for improved posture and body alignment to reorga-
nize the connective tissues throughout the body and restore balance. This is pur-
ported to reduce pain, improve flexibility, and increase energy. Diagnosis involves 
identifying asymmetries in the skeleton and fascia, identifying them as “areas of 
constriction”. Deep tissue massage reorganizes fascia and collagen, allowing mus-
cles to relax, reduce pain, and increase mobility. Research in this area appears to be 
very limited currently.

The Alexander Technique was developed in the 1890s by F. M. Alexander to cor-
rect posture and bring the body into natural alignment to help it function efficiently 
[88]. Its series of movements is reported to aid relaxation and improve breathing. 
Some practitioners claim benefits for asthmatics (although a Cochrane review indi-
cated there was insufficient evidence to show a benefit for asthmatics by using the 
Alexander Technique) or for vocations like singing, athletics, and dancing that 
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require good breath control. It is also said to be useful in treating repetitive stress 
injuries like carpal tunnel syndrome, backache, or stiff neck and shoulders, and to 
benefit patients with back pain, tension, or stress.

For some, Yoga is a religious practice but for many it is exercise. Yoga is part of 
Ayurvedic therapy that uses postures, breathing management, and meditation. 
NCCIH reports that Yoga helps manage lower back pain and neck pain, may help 
with weight loss and smoking cessation, and probably helps ease anxiety and 
depression. Cochrane reviews report no demonstrable improvement in pain man-
agement, but show benefits from Yoga in regard to asthma. Risks from yoga include 
strains and sprains particularly in older individuals.

Tai Chi is an ancient Chinese martial art that has gained popularity as a form of 
meditative exercise through repetition of controlled motions. It is said to improve 
muscle strength, flexibility, and balance and provide benefit in managing many 
chronic health conditions such as Parkinson disease, osteoarthritis, chronic obstruc-
tive pulmonary disease, and improving cognitive capacity [89].

Pilates is a form of exercise developed in the early twentieth century by Joseph 
Pilates to alleviate ill health. Although thought to be beneficial in improving fit-
ness and balance, there is only limited research citing benefit of Pilates in treating 
Parkinson’s disease [90] or as a preferred exercise plan for the elderly [91]. A 
Cochrane review of benefits for low back pain stated that although Pilates was 
better than no exercise [92], it was not demonstrably better than other forms of 
exercise.

Cochrane reviews of a variety of other exercise modalities report some positive 
change—slight pain reduction, improved physical function and fitness, less 
fatigue—but caution that evidence is of low quality [93, 94]. Although a variety of 
exercise styles were evaluated, none appeared significantly more beneficial 
than others.

�Biofeedback

Biofeedback is a type of mind-body therapy that uses feedback from monitoring 
procedures and equipment to teach a patient relaxation techniques and mental 
exercises so the patient can control involuntary body responses, such as blood 
pressure, skin temperature, muscle tension, and heart rate. Patients work with a 
biofeedback therapist to learn relaxation techniques and mental exercises. In ini-
tial sessions, electrodes are attached to the skin to measure bodily states, but even-
tually the techniques can be practiced without a therapist or equipment. 
Biofeedback has been shown to be helpful for headache pain [95]. It may be help-
ful in stroke recovery and medical conditions including asthma, Raynaud’s dis-
ease, irritable bowel syndrome, incontinence, headaches, cardiac arrhythmias, 
high blood pressure, and epilepsy.

A Cochrane systematic review of “mind and body therapy” found low level evi-
dence to support effectiveness of a variety of therapies in improving pain, mood, or 
physical functioning [96].
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�Bach Flower Remedies

The Bach flower system was originated in the early 1900s by Dr. Edward Bach who 
believed that flowers can affect emotions positively. He believed that energy from 
different flowers had differing capacities to remove emotional pain and suffering, 
which over time harm health and impair healing. A systematic review of randomised 
clinical trials showed that there was no effect from use of flower remedies [97].

�Anthroposophic Medicine

Anthroposophic medicine was founded in the early 1920s by Rudolf Steiner and Ita 
Wegman. It is described as an integrative multimodal treatment system based on a 
holistic understanding of man, nature, disease, and treatment that includes forma-
tive forces and a three-fold human constitution [98]. It employs medicines derived 
from plants, minerals, and animals, art therapy, eurythmy therapy, and rhythmical 
massage, counseling, psychotherapy, and specific nursing techniques such as exter-
nal embrocation (a liquid rubbed on the body to relieve pain from sprains or strains). 
Anthroposophic practitioners claim that all acute and chronic diseases can be 
treated, with a focus on children’s diseases, family medicine, and particularly 
chronic diseases. These claims are not borne out in peer-reviewed literature.

�Neural Therapy

Neural therapy is described as a gentle, natural healing technique developed in the 
early 1900s, by Ferdinand and Walter Huneke in Germany [99], and is now also 
practiced in other countries in Europe and the United States. It involves injecting 
local anesthetics into autonomic nerve ganglia, peripheral nerves, scars, glands, acu-
puncture points, trigger points, and other tissues. Neural therapy is based on the 
theory that trauma, infection, or surgery can damage the autonomic nervous system 
and produce long-standing disturbances in electrochemical or electromagnetic func-
tions of tissues. This results in dysfunction that can last indefinitely unless repaired. 
When the autonomic nervous system is injured or not functioning correctly, blood 
flow goes out of synch with demand, resulting in incomplete healing. Proponents 
report that there may be an instant reaction to therapy or repeated injections may be 
required to achieve resolution of illness or pain [100]. There appears to be little cur-
rent research published on this topic and what is published relates to pain relief [101].

�gSo-BA Rig-PA

gSo-BA Rig-PA, a traditional Bhutanese medicine, is one of the oldest surviving 
medical traditions in the world [102]. Systems such as Chinese medicine, Indian 
Ayurvedic medicine, Unani medicine, and Greco-Roman medicine influenced the 
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way traditional gSo-BA Rig-PA evolved, but Buddhist philosophy is said to be the 
mainstream of this holistic medical system. gSo-BA Rig-PA’s principles are based 
on the perception that the human body is composed of three main elements: rLung 
(Air), mKhris-pa (Bile), and Bad-kan (Phlegm). When these elements are balanced 
in the body, a person is said to be healthy. The pathophysiology is different from 
other medical systems and the close link to Buddhism is reflected in spiritual dimen-
sions and a perception that all suffering is caused by ignorance. The treatment of 
diseases includes behavioral modification, physiotherapy, herbal medicines, minor 
surgery, and spiritual healing [103].

�Siddha Medicine

Siddha medicine is an ancient medical system of India practiced by Tamils/
Dravidians of peninsular South India [104]. The word Siddha means established 
truth. The mystic findings of Siddha medicine are contained in medicine, yoga, and 
astrology. Fundamental Principles of Siddha include theories of Five Elements 
(Aimpootham) and Three Forces/Faults (Mukkuttram). The Eight Methods of 
Examination (Envakai Thervukal) are used to determine diagnosis, etiology, treat-
ment, and prognosis. Siddha is said to have safe herbal and herbo-mineral treat-
ments for psoriasis, eczema, alopecia, diabetic ulcer, warts, vitiligo, pemphigus, 
pompholyx, leprosy, and many more very common and rare diseases. Lifestyle 
modifications including diet are important.

�Meditation

Meditation is practiced in numerous religious traditions [15]. Early records of medi-
tation (dhyana) are found in ancient Indian texts, the Vedas, and meditation is impor-
tant in Hinduism and Buddhism. Muslims perform Salah which is a mandatory act of 
devotion that is akin to meditation. Meditation practices vary between traditions and 
within them. Typically, an individual focuses on a particular object or thought to 
achieve calm and mental clarity. In the last century, Asian meditative techniques have 
been adapted by other cultures in non-spiritual contexts such as business and health. 
Transcendental Meditation, a particular form of meditation, emerged in the 1940s 
under Maharishi Mahesh Yogi. Where mindfulness meditation is focused on the 
present, transcendental meditation focuses an individual on experiencing “being”. It 
has been suggested that meditation may reduce stress, anxiety, depression, and pain, 
and enhance peace, perception, self-concept, and well-being.

�Ozone Therapy

Ozone (O3) gas has dangerous effects, but also has therapeutic effects [105]. Medical 
O3 is used to disinfect and treat disease. Mechanism of actions is by inactivation of 
bacteria, viruses, fungi, yeast, and protozoa, stimulation of oxygen metabolism, and 
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activation of the immune system. In treatment of external wounds, it is used as a 
transcutaneous O3 gas bath in a closed system. Ozonized water is applied in dental 
medicine (a number of PubMed publications support treating with ozone) as a spray 
or compress.

A Cochrane CAM review of ozone used in treating diabetic foot ulcers was 
unable to draw firm conclusions due to limited evidence [106]. Other published 
reports include successful use of ozone in treating fibromyalgia [107] or low back 
pain [108].

�Aromatherapy

Aromatherapy uses essential oils that contain concentrated extracts from roots, 
leaves, seeds, or blossoms of plants to promote healing when inhaled or applied 
topically. Like herbal therapy, aromatherapy can be traced back at least 5000 years. 
Some purported uses include treating inflammation or infections, promoting relax-
ation and calm, easing depression, nausea, and insomnia. A Cochrane systematic 
review, which looked at naturopathic therapies for surgery patients, noted that aro-
matherapy and music therapy seemed to reduce pain, stress, and anxiety [57]. 
Aromatherapy combined with massage was shown to improve sleep quality in burn 
patients [109], but it was also noted that massage alone had the same effect.

There is some reported risk with the use of essential oils especially for pregnant 
women, children, or pets. Essential (concentrated) oils should not be applied directly 
to skin and people should avoid prolonged exposure to aerosols without ventilation.

�Summary

Consideration must be given to the beliefs held by both the patient/consumer and 
the health care provider when evaluating a patient and determining a plan for care. 
Communication and actively listening are very important for effective exchange of 
beliefs and information. Many complementary medicine users consider comple-
mentary therapies to be completely separate from and unrelated to mainstream 
healthcare. They may believe, unfortunately inaccurately, that “natural” means 
totally “safe” and cannot cause any harm. A practical problem with trying to inte-
grate complementary and mainstream therapies is a lack of trust. A perception of 
mistrust by mainstream healthcare providers can result in reticence when patients 
seek mainstream health care solutions. Nearly 70% of adults reported not talking to 
their doctors about CAM treatments, either because of skepticism about how much 
they think their physicians know or because physicians don’t ask about their use 
[110]. This can be problematic because of potential interactions or interference of 
one therapy with another.

These days, healthcare providers more frequently seek patient care solutions that 
include complementary therapies as chronic conditions continue to defy modern 
therapies. As reliable information becomes more readily available, the shift to 
include complementary therapies in mainstream health care will continue and, 
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hopefully, contribute to a stronger body of research into what is effective care. Many 
people hold a strong belief in the benefit of complementary therapies, but there are 
still questions to be answered about whether and which alternative therapies are safe 
and effective. It can be difficult to “prove” alternative therapies as there can be a 
large (and real) spiritual component. The present-day surge in complementary ther-
apy use and promotion makes it very important to study the efficiency and efficacy 
of complementary therapies, so consumers can make informed health care choices. 
In 2021, it is a telling sign that although there are many published complementary 
medicine research studies (279,000 on PubMed for “complementary medicine”), 
the number of research studies of complementary medicine is very low or nonexis-
tent in mainstream specialty publications. Fortunately, increased government inter-
est in regulation and standardization of complementary medicine should improve 
the quality of information available about complementary therapies and, in doing 
so, improve the accuracy of therapeutic claims and safer use of therapies.

In general, people should be wary of claims that are “too good to be true” as they 
likely are that. A guarantee of results should definitely be received cautiously. 
Simply because it has been published does not make research claims “true”. Health 
care providers and patients should look for reliable and consistent sources of infor-
mation about use of a particular therapy for a symptom or condition. Alternative 
therapies may have benefits which should be considered, especially if the benefits 
are supportive of and “complementary” to recommended mainstream therapies. 
However, limitations must be acknowledged and addressed.

Health care providers and consumers should seek current, reliable information 
before undertaking inclusion of complementary and alternative therapies into their 
health care regimens. There is a growing body of knowledge that will, over time, 
prove or refute health care claims. No health care therapy—whether mainstream or 
alternative—should be undertaken without a risk/benefit analysis.
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�Introduction

Many chronic conditions such as cardiovascular disease, neurodegenerative disease, 
cancer, and chronic infections have one thing in common: they all have low level 
chronic inflammation at their root. The standard Western diet contains foods high in 
saturated fatty acids, trans fatty acids, refined carbohydrates, sodium, and processed 
foods. The anti-inflammatory diet is associated with reduced chronic inflammation. 
It contains minimal processed foods, but is full of monounsaturated and omega-3 
polyunsaturated fatty acids, nuts, vegetables, seeds, legumes, whole grains, and lean 
protein. The main components of an anti-inflammatory diet are Mediterranean, 
Dietary Approaches to Stop Hypertension (DASH), and Traditional Asian dietary 
patterns and contain a combination of foods that reduce chronic and systemic 
inflammation.

The Mediterranean diet is a plant-based diet with 3–9 servings of vegetables, 2 
servings of fruits, and 1–3 servings of whole grains a day. Hallmark of this tradi-
tional diet is regular consumption of garlic and its relatively high fat content with 
one third of calories coming from fat. The majority of this fat is monounsaturated 
from olive oil, the rest is polyunsaturated from fish, nuts, and seeds.

Accumulating evidence indicates that the five most important adaptations 
induced by the Mediterranean dietary pattern are:

	1.	 Lipid lowering effect.
	2.	 Protection against oxidative stress, inflammation, and platelet aggregation.
	3.	 Modification of hormones and growth factors involved in the pathogenesis 

of cancer.
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	4.	 Inhibition of nutrient sensing pathways by specific amino acid restriction.
	5.	 Gut microbiota-mediated production of metabolites influencing metabolic 

health [1].

Research investigating the association between diet and inflammatory markers 
has studied many components of the Mediterranean diet, finding a decrease of 
numerous inflammatory markers such as decreased CRP, IL-6, IL-1B and reduced 
LDL and TNF-alpha [2].

There is no single Asian diet, but generalizations can be made. Similar to the 
Mediterranean diet, Asian diets are composed of unprocessed, nutrient dense 
foods. A variety of seeds, nuts, soy, whole grains, vegetables, and lean proteins like 
fish are included. Whole soy products such as edamame, tofu, and tempeh are con-
sumed daily providing a variety of nutrients and phytochemicals including vitamin 
C, magnesium, calcium, and potassium. Fermented vegetables such as kimchi 
enrich this diet with probiotic lactic acid bacteria. An inverse association was 
found between soy food consumption and interleukin-6, TNF-alpha, and soluble 
TNF receptors 1 and 2 [3]. Another staple of the Asian diet are mushrooms. They 
are rich in anti-inflammatory components, such as polysaccharides, phenolic and 
indolic compounds, mycosteroids, fatty acids, and vitamins [4]. Mushrooms act as 
prebiotics to foster the growth of healthy gut microbiota. Mushrooms are one of the 
few natural food sources of vitamin D which is important for vegetarians. 
Traditionally, shiitake mushrooms are used for diseases that involve depressed 
immune function such as environmental allergies, fungal infection, frequent flu 
and colds, bronchial inflammation, infectious diseases, heart disease, and hyper-
tension. Antibiotic, anticarcinogenic, antiviral, and immunogenic compounds have 
been isolated both intracellularly and extracellularly. In a study after 4 weeks of 
shiitake mushrooms consumption, increased T-cell and NK-T cell proliferation and 
activity and increased IL-4, IL-10, and TNF-alpha were found. Increase in secre-
tory IgA implied improved gut immunity [5].

Like the Mediterranean diet, the Dietary Approaches to Stop Hypertension 
(DASH) diet emphasize fruits, vegetables, and low-fat dairy. It also focuses on 
reducing sodium and assuring sufficient intake of potassium, calcium, magnesium, 
and fiber.

Overall, at the top of the list of undesirable foods is refined sugars. It is most 
commonly consumed as sucrose and high fructose corn syrup. Nearly 15% of the 
calories in a typical American diet are derived from added sugars. Excessive con-
sumption of sucrose and high fructose corn syrup is an important contributing factor 
to many of the chronic health problems in a Western society. Refined sugar contains 
no vitamins, minerals, or micronutrients and it replaces the healthy micronutrients. 
Over the last few decades, a significant amount of the sucrose has been replaced by 
the high fructose syrup, which is more harmful than sucrose. It is not widely appre-
ciated that high sugar intake is a major contributing factor to many symptoms and 
conditions including fatigue, anxiety, depression, migraine headaches, tension 
headaches, and candidiasis, beside the well-known effect on chronic diseases such 
as Type 2 diabetes, nonalcoholic fatty liver disease, and cardiovascular diseases.
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�The Human Microbiome

The term “microbiome” refers to the community of fungi, viruses, and bacteria in a 
location, the latter being the most prominent. Today, it is known that 50% of all cells 
within the human body are not of human origin and over 90% of microorganisms do 
not routinely cause disease. These microorganisms are understood to play essential 
roles in maintaining the health and normal physiological function of the human 
body. These microorganisms are found throughout the body, from the oral cavity to 
the stomach, lung, intestinal, and urogenital tracts. Each of these locations has its 
own unique set of microbes and is influenced by many factors including age, sex, 
genetics, environment, diet, and lifestyle.

The microbiota of the gastrointestinal tract is essential for the proper functioning 
of several physiological systems, including the immune, digestive, and nervous sys-
tems. The microflora participate in the digestive system by supporting the break-
down of complex carbohydrates and by producing vitamins and nutrients, including 
vitamin K and B12, niacin, pyridoxine, and others [6]. They also function as the first 
line of defense in the digestive tract and participate in training of the developing 
immune system. Microflora take part in detoxification and in the modulation of the 
nervous system through the gut-brain axis [7–10].

In 2008, the National Institute of Health funded the Human Microbiome Project 
(HMP) to analyze the human microbiome and determine its role in human health 
and disease. As a result, the taxonomic distribution, prevalence, and abundance of 
microbial taxa that inhabit a healthy human body sites were codified [11]. The proj-
ect concluded that the microbiome begins at birth, whether via Cesarean section or 
vaginal delivery. Unlike the human genome, the human microbiome does not appear 
to be passed down through generations, but may be genetically influenced. There is 
no evidence for a core microbiome either within an individual or within a popula-
tion. However, 40% of the microbiome genes are shared by 50% of the population. 
It changes as an individual ages, but stays remarkably constant from childhood 
through middle adulthood. Bacterial cells appear in a 1:1 ratio with human cells. 
There is a very close association between the human microbiome and the external 
environment, including lifestyle factors. There is evidence for a close association 
and interaction between the mucosal immune system and the human microbiome. 
Antibiotic usage greatly affects the human microbiome on a low term or permanent 
basis through selection of resistant organisms, horizontal gene transfer, and by long-
term alteration of the microbiota.

The human intestines contain more than 100 trillion microorganisms that main-
tain a symbiotic relationship with the host. The upper portion of the digestive tract 
has low quantities of bacteria, most of which are aerobes, while the lower portion of 
the gastrointestinal system contains high densities of microbes most of which are 
anaerobes. The quality and quantity of microflora and their metabolites are con-
stantly altered by host dietary choices, stress, and antibiotic exposure, to name 
only a few.

Probiotics are used for the prevention, and in some instances, the treatment of 
specific diseases because appropriate probiotic therapy can optimize systemic and 
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local immune system activity. Data specific to respiratory tract infections are rela-
tively sparse, but point to potential benefits on duration and severity of illness. Most 
studies do not support a role for probiotic therapy as a preventive measure against 
respiratory tract infections. Since antibiotic administration often alters the gut 
microflora balance, there can be an important role for a course of probiotic therapy 
to prevent antibiotic-associated diarrhea, and the alteration of the microbiome.

Recent research is expanding toward disease-specific use of probiotics. Intestinal 
bacteria have been shown to participate in the regulation of psychological processes. 
Two studies from 2016 showed the importance of Lactobacillus and Bifidobacterium 
families in depression and anxiety [7, 8]. Lactobacillus species are shown to prevent 
diarrhea associated with antibiotics.

Bifidobacterium infantis has been successfully used in the treatment of irritable 
bowel syndrome. Clostridium difficile colitis is treated with Saccharomyces boular-
dii. Transfer of intestinal flora through fecal bacterial therapy from one individual to 
another was first studied in 1958. The cure rate for chronic and recurrent Clostridium 
difficile is 90% with fecal bacterial therapy. Studies have shown that Lactobacillus 
reuteri can accelerate gastric emptying time and decrease regurgitation episodes in 
infants. Bifidobacterium lactis has been found to decrease whole gut transit time in 
a dose-dependent fashion and also decrease functional gastrointestinal symptoms, 
including vomiting, regurgitation, abdominal pain, nausea, and gurgling. The above 
studies support the efficacy of probiotics in maintaining healthy gut microbiota with 
potential beneficial effects on LPR [12–20].

Manufacturers differ in their recommendations on how best to take probiotic 
therapy, but most agree that in order to minimize exposure to gastric acid, probiotic 
should be taken on an empty stomach. Some brands pasteurize products, which kills 
the bacteria. This unfortunately nullifies their medicinal powers, so it is crucial to 
find brands that are labeled raw or unpasteurized. Daily dosage for infants is 1–10 
billion CFU and 10–20 billion CFU for older children and adults. Caution should be 
used when considering probiotic therapy in immunocompromised patients and pre-
mature infants.

Regularly consuming foods that support diverse microorganisms can be simple. 
Prebiotic and probiotic foods are becoming more widely available in supermarkets. 
Prebiotics are indigestible food components (dietary fibers) that support the growth 
of beneficial gut microbiota in the colon. Foods rich in prebiotics are onions, garlic, 
leeks, bananas, artichokes, soy beans, asparagus, and whole wheat foods. Fermented 
foods rich in probiotics include sauerkraut, miso, kombucha, kimchi, pickled vege-
tables, tempeh, and cultured dairy foods that contain live bacteria such as bifidobac-
teria and lactobacilli.

One of the most interesting new areas of research is the interplay of our environ-
ment, diet, and genetics to modulate the risk of common diseases. Interesting new 
research shows that healthy fat intake with increased mono and polyunsaturated fat 
and decreased saturated fat over 2 years partially restores a healthy gut microbiome 
in obese patients with coronary heart disease, depending on the degree of metabolic 
dysfunction [21]. Studies also suggest that genetically susceptible individuals 
develop intolerance to dysregulated gut microflora and chronic inflammation 
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develops as a result of environmental triggers, resulting in inflammatory bowel dis-
ease. Nutritional interventions such as the Specific Carbohydrate Diet (SCD), the 
low fermentable oligosaccharides, disaccharides, monosaccharides, polyol 
(FODMAP) diet, and the Mediterranean diet have shown strong anti-inflammatory 
properties and great promise for improving disease symptoms in inflammatory 
bowel disease.

We have begun to rethink how we view the trillions of microorganisms that 
inhabit the human body. Instead of invaders, one can view the microbiota as part of 
a very efficient mutualistic ecosystem.

�ENT Diseases

�Laryngopharyngeal Reflux

Gastroesophageal Reflux Disease GERD and laryngopharyngeal reflux (LPR) are 
largely driven by our western lifestyle. Poor diet, being overweight, and chronic 
stress are all contributing factors. Dietary advice and proton pump inhibitors (PPIs) 
are the mainstream treatment plan. Unfortunately, prolonged PPI therapy can result 
in poor absorption of essential nutrients, including calcium, iron, magnesium, and 
vitamins [22]. Long-term use is associated with multiple diseases. PPIs double the 
rates of Clostridium difficile colitis and bacterial colonization with resistant 
microbes in intensive care unit settings. Chronic acid inhibition may lead to bacte-
rial overgrowth of the stomach and proximal small intestine. Research shows that 
patients treated with PPIs carry an increased load of intragastric bacteria [23]. PPIs 
reduce gastric acidity and in fact current use of PPIs is associated with an increased 
risk of bacterial gastroenteritis [24]. PPIs are also associated with an increased risk 
of community-acquired pneumonia [25]. PPIs are one of the most frequent causes 
of drug-induced acute interstitial nephritis [26].

Other means to treat LPR are lifestyle modifications, diet, weight loss, exercise, 
positional sleep, and alternative treatments with herbal therapies. Most of these data 
are based on studies done for GERD. Multiple small meals throughout the day are 
preferred. The evening meal should be 3–6 hours before planned nighttime sleep. 
Avoidance of late meals has shown decreased gastric and esophageal acidity [27]. 
Koufman and colleagues showed the advantage of a strict low acid diet in PPI-
resistant LPR patients [28]. This temporary two week long diet avoids foods with 
pH below 4 as well as chocolate, caffeine, citrus, and spicy and acidic foods.

Botanicals to assist the diet are demulcent herbs containing mucilaginous materi-
als to directly coat and soothe the lining of the GI tract. They are ingested before 
meals in order to coat and protect the mucosa. Commonly used demulcent plants 
include aloe vera, marshmallow root, slippery elm root, and licorice root. Licorice 
root has long been used for gastric inflammation because of its muco-protective 
effect. The deglycyrrhizinated form of licorice is recommended (DGL) for long-
term use to avoid side effects from its mineralocorticoid properties. DGL is taken in 
a chewable tablet before meals and at bedtime, dosage ranging from 700 to 1200 mg, 

23  Diets



296

with a maximum daily dose of 5000 mg. Another herbal product is Iberogast, which 
contains the following herbs: lemon balm, licorice, peppermint, chamomile flower, 
milk thistle, caraway, celandine, candytuft, and angelica root. It is fast acting and 
effectively relieves stomach pain, bloating, gas, heartburn, and diarrhea. It also 
increases gastric motility [29].

Melatonin increases blood flow and protects the gastric mucosa from free radi-
cals in stress-induced ulcers and from damage caused by NSAIDs. It has an inhibi-
tory action on the secretion of HCl and Pepsin. It can be used alone or in combination 
with omeprazole, whose healing effect it accelerates [30]. Daily dosing is between 
3 and 6 mg.

Ginger is a well-known promotility agent and can be helpful in the aging popula-
tion to ameliorate the slowing of gastric emptying that occurs with age. It can be 
taken 30 minutes prior to meals with a maximum dose of 1200 mg 3 times a day.

�Oral Leukoplakia

Oral leukoplakia is a term that refers to white or grayish patches of skin in the 
mouth or tongue. Cause is not always known, but includes tobacco, alcohol, or other 
regular irritants.

Vitamin A has been shown to be effective in treating leukoplakia in an acute topi-
cal format [31]. There is evidence of its recurrence after cessation of treatment. 
Therefore, topical treatment should be supplemented with oral Vit A in capsule 
form in the short term and reorganization of diet to include daily intake of foods 
high in Vitamin A in order to maintain levels in the long term. There is also substan-
tial evidence and no contraindication for the regular inclusion of black tea and tur-
meric in the diet [32, 33].

Once lesions have healed and Vitamin A containing foods have been included in 
the diet daily, capsules can be phased out. Monitoring of Vitamin A levels should 
take place at 1 month, 6 month, and 1 year past discontinuation of supplementation. 
After that, yearly testing is recommended for the next 5  years to ascertain that 
dietary changes have become habitual.

To bolster Vitamin A levels in diet, include foods from the “Animal” and 
“Vegetable” categories at least once a day and as often as possible from the “Fruit” 
and “Extra” categories [34].

	1.	 Animal sources: Liver, eggs, milk, cheese, yogurt, and oily fish such as herring, 
mackerel, and salmon.

	2.	 Vegetable sources: sweet potatoes, spinach, pumpkin, red pepper, broccoli, 
tomatoes, carrots, and all other dark green, red, orange, and yellow vegetables.

	3.	 Fruit sources: cantaloupe, mangoes, apricots, papayas, mandarins, guavas, and 
other orange fruits.

	4.	 Extra sources: black tea, turmeric, spirulina, cod liver oil.

Vitamin A supplementation is controversial in patients who use tobacco or alco-
hol as it may combine with these substances in an adverse manner and increase the 
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likelihood of cancer and hepatotoxicity. Along with checking Vitamin A levels, 
signs of these complications should be monitored [35].

�Aphthous Ulcers

Aphthous ulcers are whitish painful ulcerative lesions of the oral mucosa. 
Pathogenesis is not well understood. Possible causes include trauma to the local 
mucosa due to a variety of reasons including dental treatments, friction due to a 
broken tooth, vigorous brushing, and caustic foods and food additives such as cin-
namon, citric acid, and acetic acid. Nutritional deficiencies can result in decreased 
resilience of the oral mucosa. Food allergies are another possible implication and 
worth investigation through an elimination diet if removal of irritants and vitamin 
supplementation doesn’t resolve lesions.

Assessing possible local irritants is a logical first step. Helping the patient think 
through what comes in regular contact with their oral mucosa during their daily 
routine will help identify possible culprits. Citric acid is a common food additive 
found in flavored drinks, candies, and medications. Acetic acid is included in many 
dressings and condiments. Physical trauma due to sharp edges on teeth, dentures, 
overly vigorous dental hygiene should also be considered.

If levels of Vitamin B 12, folic acid, iron, or zinc are low, supplementation with 
these nutrients has shown great success in healing mucosal ulcers [36–42]. Returning 
these levels of nutrients to normal levels should start with suppplemetation, but 
more importantly, patients should be educated about their natural occurence in 
foods. Once ulcers have healed and the patient is confident in including these nutri-
ents in their daily diet, supplements can be phased out. Check nutrient levels at 
1 month, 2 month, and 6 months to ensure successful maintenance of proper levels 
to prevent recurrence.

Food sources of the nutrients discussed:

Vitamin B 12: liver, clams, sardines, beef, tuna, trout, nutritional yeast, milk, yogurt, 
cheese, eggs.

Folic acid: liver, green leafy vegetables, Brussels sprouts, kidney beans, chickpeas, 
lentils, asparagus, beets, broccoli, citrus fruits, wheat germ, papaya, avocado.

Iron: live mussels, oysters, beef, sardines, eggs, turkey, chicken, tuna, mackerel, 
leafy greens, broccoli, beans, and lentils.

Zinc: meat, shellfish, legumes, hemp seeds, pumpkin seeds, sesame seeds, cashews, 
milk, cheese.

The addition of Omega-3 oil supplements to the diet has also been shown to 
improve outcome [43–45].

The debate over whether Sodium Lauryl Sulfate (SLS) containing toothpastes con-
tributes to the problem has been ongoing with studies falling on both sides of the argu-
ments. Some scientists argue that regular use of this detergent denatures the oral mucin 
layer. A meta-analysis in 2019 concluded that the use of SLS-free toothpastes reduced 
the number of ulcers, duration of ulcer, number of episodes, and ulcer pain [46].
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�Herpes Simplex

Herpes simplex virus 1 (HSV-1) causes the oral blisters that scab in a characteristic 
manner and are commonly known as “cold sores.” The WHO estimates that 67% of 
the world’s population are infected with HSV-1. The virus is acquired when oral 
mucosa comes in contact with the virus. Once an infection is established, the virus 
moves into the central nervous system and resides in the trigeminal ganglion. 
Blisters recur when the virus reactivates and travels down the trigeminal nerve. 
Triggers include fever, sunburns, stress, and local trauma.

A correlation has been observed between dietary lysine/arginine ratio and herpes 
outbreaks. One study demonstrated that a person’s serum lysine concentration needs 
to exceed 165 nmol/ml in order to achieve a decreased rate of recurrence [47]. A 
different study found that 1200  mg a day of L-Lysine monochloride decreased 
recurrence [48]. Tissue culture analysis performed as part of a third study reported 
that viral replication was enhanced when amino acid ratio of arginine/lysine favored 
arginine.

A practical approach to putting these findings to use includes Lysine supplemen-
tation starting with 1200 mg/day. Measuring serum concentrations at regular inter-
vals will inform the patients on whether they are successful at maintaining the 
desirable minimum level of 65  nmol/ml. In addition to lysine supplementation, 
patient should be provided with a list of foods high in arginine and begin to decrease 
their consumption. The patient will also need a list of foods that are high in lysine 
and begin to increase their consumption. Once symptoms have not recurred for 
three months and the patient has successfully shifted their dietary amino acid con-
sumption to favor lysine over arginine, begin to wean lysine supplements while 
continuing to monitor blood serum levels. The goal is a permanent shift in diet that 
maintains this advantageous ratio.

Foods high in lysine and low in arginine: yogurt, cheese, cottage cheese, cream 
cheese, milk, cream, papaya, mango, apricot, apple, pear, fig, avocado, salmon, 
swordfish, tuna, halibut, cod, tomato, beet, avocado, and turnip.

Vitamin C, aka ascorbic acid, has been shown to be of help both as a preventive 
measure taken internally and topically during an acute outbreak. In one study, blis-
ters were treated with an ascorbic acid containing solution just three times in one 
day and achieved significant healing improvements [49]. Vitamin C has also been 
shown to decrease recurrence when taken orally for prophylaxis at 1000 mg twice a 
day [50]. Here again the goal is to make this a regular part of the patient’s diet. 
Starting out with Vitamin C capsules is a good place to begin, but it is preferable to 
shift the diet to include the foods which naturally provide this nutrient.

Foods high in Vitamin C: citrus fruits, peppers, strawberries, kale, kiwis, broc-
coli, persimmons, papayas, brussels sprouts, tomatoes, and peas. Acerola cherry 
and Camu powders mixed with water, juice, or yogurt are a great whole foods option 
to boost daily Vitamin C consumption.

When considering topical treatment for an acute outbreak of blisters, place 
Melissa Officinalis, aka Lemonbalm, on top of the list. Numerous articles have sung 
its praise in inhibiting virus replication and attachment to host cells [51].
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�Herpes Zoster

Herpes zoster and its sequelae, postherpetic neuralgia (PHN), cause significant dis-
comfort for our population over 50. Thankfully, there are several easy and inexpen-
sive approaches both for preventing outbreaks as well as managing the pain of acute 
flare-ups. When the varicella zoster virus living in the body is reactivated, it can 
cause painful blisters. When the pain lingers for long periods of time after the blis-
ters have healed, it is termed postherpetic pain.

Recent research has demonstrated that inflammation can stimulate pain receptors 
and the reactive oxygen species (ROS), the free radical produced during this pro-
cess, accumulate to produce further pain. Vitamin C has been shown to have an 
analgesic effect on this pain [52] and to successfully prevent PHN [53, 54]. Patients 
with HZ with low levels of Vitamin C can start by taking Vitamin C capsules to raise 
their levels into the normal range. The eventual goal is to include Vitamin C contain-
ing foods in the diet on a daily basis. Foods high in Vitamin C: citrus fruits, peppers, 
strawberries, kale, kiwis, broccoli, persimmons, papayas, brussels sprouts, toma-
toes, and peas. Acerola cherry and Camu powders mixed with water, juice, or yogurt 
are a great whole foods option to boost daily Vitamin C consumption.

Vitamin D supplementation for preventing HZ reactivation is being examined, 
but has not been thoroughly substantiated. Two studies have shown that patients 
with low Vitamin D levels are more likely to experience reactivation of Herpes 
Zoster [55, 56]. Several other studies have examined the association between 
Vitamin D levels and HZ reactivation as well as the effect of Vitamin D supplemen-
tation on HZ, but the results are inconclusive at this point. Considering the impor-
tance of Vitamin D for many aspects of health, it is a worthwhile effort to check 
levels and bring them within the normal range. To raise Vitamin D levels, patients 
may start with capsules, but in the long term the best approach is to include high 
Vitamin D foods in their daily diet and regular sun exposure in small doses without 
sunburns. Foods that naturally contain high levels of Vitamin D are fatty fish such 
as salmon (wild caught is substantially better than farmed), sardines and herring, 
and egg yolks from chicken raised in the pasture. Cod liver oil is a traditional sup-
plement that contains ample Vitamin D. Monitor levels monthly while the patient 
gets used to including these foods in their regular diet.

�Xerostomia

Xerostomia is a medical term to describe the condition when the salivary glands do 
not produce enough saliva to keep the mouth properly moisturized. A bit of detec-
tive work will go a long way, as proper treatment will depend on identifying the root 
cause. Common causes range from medications’ side effects and radiation therapy’s 
side effects to mouth breathing and aging.

Zinc deficiency has been associated with xerostomia in several studies [57]. Zinc 
supplementation can relieve symptoms of xerostomia [58]. Zinc deficiency can be 
resolved by a regular intake of foods with significant zinc content. Foods with 
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notable zinc content, with one serving covering at least 20% of daily intake, are: 
oysters, beef, crab, lobster, pork, baked beans, and pumpkin seeds. Beans and grains 
contain valuable amounts of zinc, but the phytic acid content makes their bioavail-
ability low. Many traditional cultures soak and even sprout their grains and legumes 
prior to cooking. Modern studies have shown that these practices increase the bio-
availability of micronutrients including zinc. Zinc nutritional status can be difficult 
to ascertain because laboratory tests measuring serum zinc levels do not reflect cel-
lular zinc availability. If zinc deficiency is suspected based on clinical symptoms 
and a review of diet, it is a prudent choice to consider supplementation. If supple-
mentation shows a positive response, then restructuring the diet to increase regular 
intake through food will provide a long-term resolution to the symptoms of 
xerostomia.

Mouth breathing is a common cause of xerostomia that can be resolved with 
some work on the patient’s part. Mouth breathing is associated with a variety of 
health detriments including abnormal dental development, sleep disturbance, snor-
ing, sleep apnea, tooth decay, halitosis, and cardiovascular disease [59]. Chronic 
mouth breathers are missing out on the many health benefits of nitric oxide (NO) 
produced in the sinuses, including improved arterial oxygenation and antiviral prop-
erties [60]. While most people naturally breathe through their nose while at rest, 
many do not realize that they breathe through their mouth while talking, exercising, 
and sleeping. The nitric oxide produced in the sinuses is brought down into the 
lungs during breathing and has a significant contribution to the levels of NO in the 
respiratory tract. Nasal breathing reduces respiratory tract infections by filtering the 
air before it travels further into the respiratory tract and also by treating it with NO 
which has antiviral properties [61]. Switching from mouth breathing to nasal breath-
ing requires self-observation and dedication on part of the patient. Changing breath-
ing habits during talking means slowing down and developing awareness of how 
one breathes between sentences.

At first, patients may feel out of breath when making the switch to nasal breath-
ing and worry that they are not getting enough oxygen. Observing blood oxygen 
levels via a fingertip oximeter found in most pharmacies can help calm these con-
cerns. Making the switch to nasal breathing during sleep can be a bit more challeng-
ing. There are many aids to help with this process on the market. Patients can find 
specially made tape and headbands designed to help the mouth stay closed while 
sleeping. Special tape and plugs are also available to help keep nostrils open and 
improve airflow while laying down.

Radiation therapy for head and neck cancers can cause mucositis as well as xero-
stomia. We cannot remove the cause of these symptoms, but we can ameliorate the 
side effects in several ways. Turmeric, aloe vera, ginger, and honey have all been 
shown to prevent and reduce the severity of radiation-induced mucositis [62–68].

Melatonin is commonly known for its effects on regulating circadian and sea-
sonal rhythms. Scientists are discovering that its benefits are far wider reaching to 
include modulation of the immune system [69], radio protection, radio sensitization 
of cancer cells, and general anti-inflammatory [70, 71] and antioxidant properties 
[72]. Melatonin’s radio protective effects have been thoroughly documented in ani-
mal models. For example, Fernandez-Gil et al. [70] demonstrated that melatonin 
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protects the small intestines from toxic products formed during radiation of the oral 
mucosa. In their study they used a 3% melatonin gel applied to the oral cavity which 
protected the rat’s small intestine from the significant oxidative damage that other-
wise resulted from the oral radiation they received.

There isn’t much research data in this area using human subjects. In 1998, 
Vijayalaxmi et al. published a study in which the radio protective effects of orally 
administered melatonin on human lymphocytes were documented. Subjects received 
300 mg of melatonin orally and their blood was collected 1 and 2 hours later. The 
blood samples were exposed to 1Gy of gamma radiation and the lymphocytes were 
examined for DNA damage. The samples showed an increase in melatonin both 1 
and 2 hours after supplementation as compared to the samples taken before supple-
mentation and DNA damage was reduced in the samples taken after supplementa-
tion. In 2020, Jarosław et  al. published a study in which patients undergoing 
radiation therapy for breast cancer were allocated to a melatonin emulsion or pla-
cebo group. The results showed that patients who received the melatonin emulsion 
experienced reduced radiation dermatitis compared to the placebo group. It is worth 
noting here that melatonin has also been shown to possess the ability to radiosensi-
tize cancer cells while protecting healthy ones.

Melatonin is used for a variety of conditions and has a very good safety profile. 
A possible schedule for taking melatonin to protect oral mucosa during radiation 
could look like this: The night before radiation treatment take 5 milligrams. On the 
day of treatment take 5 mg 1 hour before radiation. For the two weeks following 
treatment take 10 milligrams each night. Always dissolve the contents of the cap-
sule (or crush tablet) in 2 tablespoons of water. Swish around the mouth for 2 min-
utes, then gargle and swallow.

�Vertigo and Meniere’s Disease

Many practitioners have observed that vertigo is a common symptom of reactive 
hypoglycemia and insulin resistance is common in patients with Meniere’s disease. 
Consumption of a diet designed to improve glucose metabolism and insulin sensi-
tivity results in improvement of the symptoms.

Patients with Meniere’s disease are typically advised to avoid caffeine, nicotine, 
and alcohol. Conventional treatment may include reduction of fluid levels in the 
body with a low sodium diet (1.5 g a day) and diuretics given for the same reason. 
Natural diuretics such as dandelion can also be used.

Both food and inhalant allergies are found to be an important factor or at least a 
contributing factor in some patients with vertigo. Food allergies are implicated more 
often than inhalants.

Nutritional supplementation with lipoflavinoids has been shown to decrease 
microvascular permeability; these flavonoids might therefore decrease excessive 
secretion of endolymph. Vitamin B6, Niacin, and Thiamine are frequently used as 
supplementation. Vitamin B6 works by increasing the secretion of gamma-
aminobutyric acid. Niacin is believed to work by promoting the dilatation of laby-
rinthine blood vessels.
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�Otitis Media and Sinusitis

Infections (viral, bacterial, or fungal) and allergies are the most common causes of 
sinusitis and otitis media. Otitis media is one of the most common health problems 
in children. The cause of otitis media is unclear, but it is frequently associated with 
eustachian tube dysfunction. Similarly, sinusitis will develop when the normal 
drainage passageway of the sinuses is obstructed either by inflammation or by ana-
tomical abnormalities.

Dietary factors in both cases are related to the consumption of large amounts of 
refined sugar and have been shown to impair immune function. Ingestion of 100 g 
of sucrose, fructose, or glucose caused a transient decrease in the ability of neutro-
phils to phagocytose bacteria [73].

Food and environmental allergies can both be contributing factors of sinusitis. 
The swelling of the nasal mucosa caused by the underlying allergy will obstruct the 
drainage pathway. As a result of inflammation and from the suppression of immune 
function driven by the allergic reaction, sinusitis will develop more often. Food 
allergy is a common factor in children who suffer from recurrent otitis media, but 
inhalational allergies can also contribute. Desensitization therapy has been success-
ful in some children [74–76]. In a high proportion of cases, identification and avoid-
ance of allergenic foods resulted in improvement and resolution of chronic middle 
ear fluid retention [77–79]. Elimination diet for food allergies is the first step and 
immunotherapy for the environmental allergies advised.

Nutritional supplements such as Vitamin C, D, and A should be considered; Vit 
D levels should be checked to guide dosing. Vitamin A is especially important as it 
plays a role in immune function and helps with the integrity of epithelial tissue 
including the mucous membrane of the respiratory tract. Another treatment option 
is Serratia peptidase, a proteolytic enzyme with fibrinolytic and anti-inflammatory 
activities, thus reducing the viscosity of exudates, facilitating drainage [80].
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24Functional Medicine in the Pediatric 
Otolaryngology Patient

Steven Engebretsen, Dustin Jones, and Nathan J. Gonik

�Introduction

Pediatric otolaryngology complaints are common among visits to pediatricians. 
Overall, ear nose, and throat-related concerns account for up to 50% of outpatient 
visits in children [1]. The symptoms are often significant and can range from acute 
infection or feeding disruptions to respiratory difficulty. Parental concerns often 
reach beyond the acute presentation to questions focused on long-term outcomes. 
Will my child develop normal speech? Is my child going to stop breathing one 
night? Do we need hearing aids? Will my child need to be on antibiotics forever? As 
Otolaryngologists taking care of children, we are charged with caring for several 
vital organ systems that can impact a child’s well-being and impact their long-term 
development.

Traditionally, we have focused on treating symptoms as they present. Our guide-
lines are designed to guide the care of our management of presenting symptoms 
with definitive management. If a child has sinusitis symptoms for more than 10 days 
or has worsening symptoms—treat with antibiotics [2, 3]. A child that has more 
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than seven tonsil infections in a year should undergo tonsillectomy [4]. Conventional 
medicine trains us to look for a morphological change [5]. And that is necessary. 
However, more often than not, presentations fall between the focus of guideline 
action statements. Or, after treating a disease process a child returns with recurrent 
symptoms. We acknowledge predisposing factors in our histories and our literature 
but rarely address them. Daycare attendance, pacifier use, tobacco exposure, aller-
gies, nutritional deficiencies, socioeconomic status, and many other factors are 
often considered but rarely focus our clinical attention.

A functional medicine approach requires the clinician to look beyond a single 
diagnosis and address the factors that lead to disease. While this may seem like a 
new age approach, it is rooted in the bedrock of the vocation of medicine. Dr. 
William Osler in his lectures on the history of medicine attributed the following to 
Hippocrates: “Each disease has its own nature, and that no one arises without a 
natural cause” [6]. Understanding the nature and cause of a disease is the key to 
preventing progression and inviting resolution.

�Functional Medicine Pediatric Otolaryngology

Functional medicine (FM) is a moniker often commingled with other terms like 
Complementary and Alternative Medicine. While FM practitioners will often 
utilize complementary treatment options, like acupuncture, osteopathic manipu-
lation, or homeopathy, those interventions along with standard allopathic care 
are simply methods of addressing bodily dysfunction. As described by the 
Institute of Functional Medicine, FM starts with the standard of care and adds 
new strategies and tools, from evidence-based medicine, to find the root cause 
of conditions [7].

As a field, pediatric otolaryngology requires this type of approach. There is an 
interplay between the most common pediatric head and neck ailments. 
Gastroesophageal reflux (GER) generally coexists with laryngomalacia and swal-
lowing disorders. Otitis media is often associated with GER disease (GERD) and in 
some cases may be triggered by allergy. Further, it is well established that treating 
adenotonsillar hypertrophy may improve other conditions varying from asthma to 
sleep apnea or eustachian tube dysfunction [3]. Searching for the common risk fac-
tors and addressing underlying predispositions allow the clinician to treat multiple 
disease processes at once and blunt the progression of chronic disease states. At the 
core of the FM approach is a focus on genetic, environmental, and lifestyle factors 
that increase susceptibility to disease. It is helpful to think in terms of the Functional 
Medicine Tree [7]. While the otolaryngologist is often included in one of the distal 
branches, the best outcomes are achieved when we look down towards the roots and 
address the antecedents, mediators, and triggers that predated symptoms. The rest of 
this chapter will focus on evidence-based approaches and current trends in our field 
that incorporate these philosophies.
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�Multidisciplinary Care of Pediatric Patients

A widespread trend within the field of Pediatric Otolaryngology that embraces 
aspects of FM is the multidisciplinary team. The concept of a medical home for 
children with complicated medical histories was pioneered in the management of 
hemophilia, sickle cell disease, and cystic fibrosis [8–10]. Rather than seeing indi-
vidual specialists, the patient sees multiple specialists on a regular basis and 
improves outcomes by reducing hospitalizations and preventing complications. 
This more holistic approach takes physicians out of their silos and encourages the 
use of preventative interventions and collaboration in care. Similarly, the concept of 
aerodigestive teams allows the pediatric otolaryngologist to better assess the source 
of airway complaints to achieve improved outcomes in children with airway anoma-
lies [11, 12]. Boesch et al. used a Delphi approach to define an Aerodigestive patient. 
They note, “a pediatric aerodigestive patient is a child with a combination of mul-
tiple and interrelated congenital and/or acquired conditions affecting airway, breath-
ing, feeding, swallowing, or growth that require a coordinated interdisciplinary 
diagnostic and therapeutic approach to achieve optimal outcomes.” [13] Essential 
aerodigestive team members include Otolaryngology, Pulmonology, 
Gastroeneterology, Speech Pathology, and Nutrition. Frequent collaborators include 
Allergy/Immunology, Genetics, Social work, Psychology, and other specialists. 
Offering patients complimentary interventions like aroma therapy, mind–body ther-
apies, and acupuncture are intriguing additions that are not universally employed. 
The acknowledgment by all practitioners involved that there is an interplay between 
the successful functioning of each organ system is key to success. Further coordi-
nating care between specialists reduces the burdens on family including missed 
work, costs of care, and stress of coordination further improving the quality of life 
for the entire family unit.

�A Functional Approach to Common Pediatric 
Otorhinolaryngologic Conditions

As a specialty, the unified airway theory has been universally adopted among 
Otolaryngologists. The physical continuity of the esophagus, lower airway, and the 
upper airway extends to the middle ear via the eustachian tube. These areas demon-
strate shared histology with pseudostratified respiratory epithelium and similar sus-
ceptibilities to inflammatory mediators. The Rhino-Bronchial Syndrome describes 
the spread of inflammation from the nose to the bronchi. Through natural drainage 
pathways, infected material descends from the osteomeatal complex, the spheno-
ethmoidal recess, and the rhino-pharynx leading to inflammation of the lower air-
ways [14, 15]. This is also the location of the adenoid tissue and the entrance of 
Waldeyer’s ring that can harbor biofilm or viral replication which can easily pass 
through the eustachian tube [16–18]. It is proposed that these anatomic 
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communications may be the first step in an inflammatory cascade affecting the 
entire airway [19]. Consequently, any process that leads to inflammation in one area 
of the aerodigestive tree may have an impact on the entire system.

�Pediatric Gastroesophageal Reflux

Perhaps the most striking example of incorporating aspects of Functional Medicine 
into the treatment of a common pediatric condition is in the management of pediat-
ric GERD.  In 2018, the North American Society for Pediatric Gastroenterology 
Hepatology and Nutrition (NASPGHAN) released updated guidelines on treating 
GERD in infants and older children [20]. The authors highlight the following 
changes from previous recommendations: “ [1] It focuses on reducing acid suppres-
sion whenever possible with short empiric trials of 4–8 weeks recommended for 
GERD symptoms; [2] it shifts away from attributing respiratory and laryngeal 
symptoms to GERD; [3] it adds an algorithm for typical symptoms to incorporate 
reflux testing to further characterize patients to differentiate patients with reflux 
based diagnoses versus functional diagnoses and [4] it adds a recommendation for 
change of formula to a protein hydrolysate or amino acid-based formula before acid 
suppression in infants,” see Fig. 24.1.

Recent evidence suggests that treating infants with proton pump inhibitors (PPIs) 
is ineffective and may increase the risk of respiratory infections [20]. Further, mul-
tiple studies have demonstrated a lack of association between the acidity and vol-
ume of refluxate and symptoms of gastrointestinal (GI) distress in infants [20–23]. 
Interestingly, these guidelines are a concerted attempt, from a large organizing 
body, to look beyond treating a primary complaint and addressing its antecedents, 
systematically. Assessing a child’s diet and determining whether there is a better 
nutritional alternative supersedes medication administration. These recommenda-
tions come on the back of mounting evidence that intolerance of milk, soy, and other 
protein sources and allergic or eosinophilic responses to the contents of breast milk 
or formula are frequently associated with GI symptoms.

The guidelines address other functional interventions for pediatric reflux and 
acknowledge evidence of potential benefits from probiotic administration but could 
not make a recommendation based on the quality and generalizability of the studies. 
Similarly, the authors mention but do not feel there is enough evidence to advocate 
for, homeopathy, chiropractic, and other alternative treatment modalities.

Sadly, there are few studies investigating alternative therapies for reflux in chil-
dren. Extrapolating adult data is potentially risky and may suggest efficacy in inter-
ventions that are not clinically relevant. For instance, magnesium alginate use has 
been shown to reduce symptoms of reflux and dyspepsia in children and adults [24, 
25]. However, preparations with aluminum must be used with caution in young 
children that are more prone to toxicity and overdose [26].
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Child with Typical Symptoms of
GERD

History and Physical Exam

Presence of Alarm
Sign

Yes

No

Improved

Improved

Symptoms Recur with weaning

Erosions or
Eosinophilic
Esophagitis

Persistent symptoms on PPI OR inability
to stop PPI after wean attempts

Not Improved

Not Improved

Lifestyle and Dietary Education

Acid Suppression for 
4-8  weeks

Refer to Pediatric GI

Endoscopy

pH workup with GI

Continue PPI for responsive
symptoms with periodic

weaning attempts

Treat Appropriately

No Erosions, PPI-responsive symptomsNo Erosions,
Persistent symptoms despite PPI

Continue for a total of 4-8 weeks and then
attempt wean

Continue Management

Tailor Testing to Address Alarm Signs 
and Refer Appropriately

Fig. 24.1  Algorithm for treatment of children with GERD (GERD Gastroesophageal Reflux 
Disease; PPI=Proton Pump Inhibitor)
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Iberogast, a combination of 9 herbal supplements (bitter candy tuft, lemon balm 
leaf, chamomile flower, caraway fruit, licorice root, angelica root, milk thistle fruit, 
peppermint leaf, and greater celandine herb) has been studied in vitro as well as in 
adults. It is thought to improve inflammatory mediators by increasing prostaglandin 
E and reducing leukotrienes. There are no published studies in children. Although 
often effective in adults, with a low incidence of adverse reactions, its use in chil-
dren is unstudied and must be considered with caution [27]. Ginger root, often used 
as a kitchen spice or ingredient in many cultures, has been demonstrated to provide 
a pro-kinetic, cholinergic effect that can improve gastric emptying and gastrointes-
tinal motility [28]. While ginger has not been studied in children, it has been safely 
used as an antiemetic during pregnancy. The most common side effects are related 
to gastrointestinal symptoms of dyspepsia and discomfort with higher doses. It is 
known to have an antithrombotic effect and should be used with caution in children 
with bleeding disorders or those undergoing surgery [29].

Acupuncture has been studied in both children and adults in treating nausea, 
vomiting, and reflux [30]. PC6 (neiguan), ST36 (zusanli), ST43 (xiangu), CV12 
(zhongwan), ST25 (tianshu), SP4 (gongsun), LV3 (taicong), BL21 (weishu), and 
LI4 (hegu) have been targeted individually and in combination. A review of the lit-
erature demonstrated the safety of acupuncture and similar therapies even in young 
children [31]. It is important to realize that reflux, irritable bowel and dyspepsia in 
children are often triggered by emotional stressors. The mind-body-gut connection 
will often lead to somaticized symptoms manifesting in gastrointestinal distress. 
Several trials espouse the benefits of hypnotherapy, mindfulness, and biofeedback 
among other methods of promoting relaxation [30]. With the age-appropriate appli-
cation, there is minimal risk and the potential to significantly alleviate short- and 
long-term symptoms.

�Allergy

In 1998, Derebery and Berliner reviewed the otolaryngologic manifestations of 
allergic disease and found that in 151 adult patients with eustachian tube dysfunc-
tion and evidence of allergy/atopy, 92% were positive for food allergy and 100% 
were positive for inhalant allergy [32]. The prevalence of food allergy in children is 
between 3% and 7%. The vast majority of these allergies are related to cow’s milk 
proteins, chicken eggs, soy, wheat, peanut, tree nuts, and shellfish. The majority of 
these are non-IgE or a mix of IgE and non-IgE mediated reactions [33, 34]. 
Inflammatory cascades from food allergy can have more systemic impacts on 
absorption, especially for micronutrients. The most common deficiencies are in 
vitamin D, followed by iron, zinc, fatty acids, and B vitamins. Subsequently, it is 
important not to overlook the possible feeding difficulties in a child if there is a food 
allergy suspected. As seen in many pediatric aerodigestive clinics, this can have an 
impact on the entire aerodigestive management [33].

Cow’s milk protein allergy (CMPA) has shown the strongest correlation with 
nasal congestion and rhinitis as may be encountered by the otolaryngologist. It has 
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been suggested that cow’s milk protein allergy leads to more severe otolaryngologic 
diseases. One study comparing children with and without CMPA noted that 76% of 
the CMPA group required otolaryngologic surgery compared with only 8.6% of the 
control group. The CMPA group was also uniformly maximally treated for GERD 
at the time of surgery [35].

Food allergies have dramatic effects on the quality of life of affected children 
and families [36–38]. The younger the child, the worse they tend to score in each 
quality-of-life domain, and children with food allergies often score worse than 
those with sickle cell or intestinal failure. This poor scoring is thought to be due 
both to daily symptoms and the fear of IgE-mediated, life-threatening, anaphylac-
tic reactions [34].

The relationship between allergies and inflammation of the aerodigestive system 
is well defined in the condition of eosinophilic esophagitis (EoE). EoE is a disorder 
characterized by dense esophageal eosinophilia occurring in association with upper 
gastrointestinal symptoms that, oftentimes, do not respond to acid suppression ther-
apy [39]. This disease process can affect both adults and children and has a male 
predilection. The definitive diagnosis is made with esophagoscopy and biopsy of the 
esophageal mucosa showing greater than 15 eosinophils per high-power field. A 
suggestive endoscopic finding includes “trachealization” of the esophageal mucosa 
in which the mucosa appears to have a series of tracheal rings. In patients with EoE, 
about 70% of children and 40% of adults have tested positive for food allergies. 
Additionally, patients with EoE have a higher degree of atopic disease including 
allergic rhinoconjunctivitis, asthma, and atopic dermatitis and subsequent improve-
ment of symptoms with the treatment of their allergies. EoE has also been associ-
ated with otolaryngologic processes including recurrent croup and otitis media with 
effusion [40]. Food avoidance or allergy desensitization is effective in improving 
both histopathologic inflammation and end organ symptomatology [41]. However, 
systematic elimination diets can be difficult to maintain, and their application must 
be weighed against the severity of symptoms and the likelihood of adherence.

Environmental allergies impact pediatric otolaryngology conditions both directly 
and indirectly. The correlation between allergy and otitis media is well described. 
The “shock organ theory” proposes that antigen activation causes inflammation in 
middle ear mucosa leading to a secretory response and the creation of otitis media 
and effusions [42]. The “eustachian tube dysfunction theory” proposes that allergy 
causes edema and inflammation of the nasal mucosa, which in turn leads to muco-
ciliary impairment. Both of these theories have been supported in clinical and ani-
mal studies and it is likely a combination of the two results in reduced middle ear 
ventilation and chronic otitis [43, 44] Still another theory proposes that the chronic 
allergy-mediated inflammation of lymphoid tissues results in retrograde aspiration 
of nasopharyngeal secretions into the middle ear [45]. Inflammatory markers includ-
ing IL-4, IL-5, T-lymphocytes, and eosinophils, common in allergic presentations 
are often sampled in middle ear effusions [45].

Rhinosinusitis describes an inflammatory condition affecting the nasal and para-
nasal sinus mucosa. Pediatric rhinosinusitis affects 1–9% of the pediatric popula-
tion in the United States each year and accounts for more than 1.8 billion dollars in 
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indirect healthcare expenditures and more than 20 million prescriptions each year. 
Risk factors are similar to those of otitis media and asthma and include exposure to 
smoke, industrialized upbringing, short duration of breastfeeding, late exposure to 
allergens, and early exposure to certain viruses including respiratory syncytial virus 
[46]. The “hygiene hypothesis” suggests that our typical lifestyles and sanitation 
reduce exposure to pathogens at a young age resulting in poorly developed immune 
systems. Studies in Amish children demonstrate higher exposure to bacterial endo-
toxin and reduced prevalence of allergic sensitization and asthma [47]. Regarding 
early exposure to allergens, there seems to be conflicting evidence. The LEAP study 
in 2015 demonstrated improvements in peanut sensitization in infants given doses 
of peanut before 6 months old. The American Association of Pediatricians now rec-
ommends the introduction of peanuts to high-risk children between 4 and 6 months 
of age [23]. Conversely, the Urban Environment and Childhood Asthma study deter-
mined that higher environmental allergen exposure in the home resulted in a higher 
risk of subsequent asthma development in young children [48]. On the same note, 
elevated levels of traffic-related air pollution (TRAP) in young children are known 
to predispose them to atopic conditions. There appears to be an interesting interplay 
between early exposure to inflammatory triggers. While some exposures reduce 
later inflammatory conditions and build a stronger immune system, others predis-
pose to heightened and pathologic immune responses. This is an area of ongoing 
research.

There are numerous alternative treatment options for acute and chronic upper 
airway inflammation. As hyaluronic acid, resveratrol, cucurbitacin extract, enoxo-
lone, probiotics, and bacteriotherapy are under investigation, it is hard to draw con-
clusions about their individual or combined effectiveness. Each complementary 
medicine approach has early studies showing promise but requires further investiga-
tion and as such we will not make recommendations for or against their use [19].

�Nutrition

The nutritional status of any pediatric patient greatly influences their growth and 
development. When considering the otolaryngology patient, there are important 
influences from the macronutrient and micronutrient components of the diet that 
impact the microbiome and the immune system. On gross physical examination, 
children who are malnourished or obese draw attention to well-established acute 
and chronic health concerns. Even for those that appear healthy to the eye, micronu-
trient deficiency or imbalance can result in the breakdown of bodily barriers and 
impair our innate protection. When there is a considerable concern, and in patients 
that are failing to thrive, it is important to involve the care of qualified dieticians, 
gastroenterologists, allergists, or social workers to collaboratively optimize diet 
and health.

A Finnish cross-sectional study from Tapiainen et al. compared the prevalence 
of acute otitis media (AOM) in daycare children with their consumption of 
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sweets [49]. Their analysis noted an increased risk of acute otitis media events in 
those that often consumed sweet pastries and jams and a protective effect against 
Staph Aureus carriage and the development of AOM in those that consumed 
fruits and berries. It is notable that only 20% of participants in the study indi-
cated regular intake of fresh fruits. These findings identify a potentially modifi-
able risk factor for AOM in the general diet of the child. Importantly, reports 
have noted that the diet of children tends to decline after the first year of life 
when the child partakes in family meals and the consumption of fresh vegetables, 
fruits, and healthy fats often decreases [50, 51].

Xylitol is a sugar alcohol that has been promoted to potentially reduce ear infec-
tions and ear aches in children [49]. Xylitol use has been best described as reducing 
dental carries when used in chewing gum. It is a sugar alternative that is absorbed 
more slowly than glucose and is metabolized independent of insulin, resulting in 
less of an effect on blood sugars. It may also have an independent immune modula-
tion aspect that could contribute to a reduction in respiratory infections [52]. A 
recent Cochrane review found moderate evidence that prophylactic administration 
of xylitol among daycare centers can reduce the incidence of AOM. However, as 
with most research on micronutrients, the data are ultimately mixed among other 
subpopulations such as patients with recurrent otitis media or in the treatment of 
patients with an acute respiratory illness [53]. It is an interesting option that is often 
found in chewing gum and lozenge formulations.

�Acid

We have already discussed many of the dietary changes that may be necessary to 
avoid food allergies and eosinophilic esophagitis that may coexist with and con-
tribute to GERD. Jamie Koufman, MD a pediatric otolaryngologist, has published 
several patient or parent-targeted books on the effects of the western diet, in par-
ticular acid consumption, on acid reflux disease and other otolaryngology-related 
disorders. She coined the term “respiratory reflux” to describe the effects of 
increased exposure to acid on the rest of the aerodigestive tract. In a book she 
published alongside two other prominent pediatric otolaryngologists, Acid Reflux 
in Children, the authors describe the various ways that acid is introduced in every-
day foods [54]. Pepsin produced in digestive juices is activated at a lower pH. If 
present, when acidic foods are consumed, they will become activated causing 
symptoms long after the initial reflux event. Congress enacted the Low-Acid 
Canned Food Regulation (CFR) in 1973, charging the Food and Drug 
Administration (FDA) with ensuring that preserved canned foods maintain a pH 
of 4.6 or less. Many carbonated beverages may contain a pH as low as 2.6, similar 
to lemons or limes. Even baby foods that are shelf-stable may contain concerning 
levels of acid to reduce the risk of bacterial contamination. A pH-balanced diet is 
recommended in patients with a variety of head and neck complaints and may 
play a role in reducing the burden of disease.
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�Micronutrients

�Vitamin D

Micronutrients are part of the complex process of disease and health. Vitamin D is 
the most studied micronutrient impacting the upper aerodigestive tract. In the last 
10 years, there have been 41,000 peer-reviewed studies on vitamin D [55]. Many 
findings have been established which are too broad to discuss in this text. However, 
in otolaryngic conditions, supplementation has been presented as both a potential 
prevention and treatment strategy [56, 57].

The pathophysiologic mechanism of Vitamin D on immunity is multifaceted. 
Data exists to support the improved defense of the immune system against viral and 
bacterial infections with supplementation [58]. Other studies suggest that hypovita-
minosis D may be involved in the initial stages of inflammation. Vitamin D has 
documented antimicrobial effects, decreases inflammation, promotes antimicrobial 
factors within the host and influences the microbiome. Vitamin D suppresses the 
pro-inflammatory cytokines IL-10 and TNF alpha and also suppresses the NFκB 
pathway [59–62]. Animal models have noted 47–50% thicker mucosa in vitamin D 
deficient rats which correlates with NF-κB suppression and increased mucin pro-
duction [63]. This may also be due to a decrease in bactericidal nitric oxide in the 
supplemented subject or increased squamous metaplasia in the deficient patient. 
Vitamin D has also been shown to up-regulate the peptide cathelicidin in some sub-
jects, which is an endogenous antimicrobial with activity against Haemophilus 
influenzae, Streptococcus pneumoniae, and Moraxella catarrhalis [64, 65]. 
Considering these concepts together, theoretically, vitamin D could very well 
impact both allergic rhinitis and otitis media directly and synergistically.

Many studies have evaluated vitamin D use in clinical settings; however, most 
are of low to moderate quality. Low vitamin D has been associated with otitis media, 
but it is important to note that hypovitaminosis D and otitis media share risk factors 
such as winter months and younger age [57]. One randomized clinical trial in Italy 
noted a higher incidence of otitis media in the control group (65.5%) compared to 
those receiving a supplement (44.8%) [66]. A 2016 meta-analysis and systematic 
review concluded that low levels of vitamin D were not associated with otitis media 
in general [67]. In a sub-analysis of the same study, they noted that AOM was asso-
ciated with vitamin D levels. The discrepancy in these findings may be due to the 
weighting and methodology of the meta-analysis and the low-quality studies that 
were included. Since that review was published, other studies and reviews have 
been published with similarly mixed results [57, 58].

Another well-designed randomized controlled trial compared pediatric supple-
mentation at a standard dose of vitamin D at 400 IU/day to a high dose at 2000 IU/
day. The study reported no difference in upper respiratory illness between the 
groups [68]. Secondary outcomes, such as the frequency of outpatient visits, emer-
gency department visits, and antibiotic prescriptions also did not improve with 
higher doses. The researchers concluded that vitamin D may exhibit a threshold 
effect and that daily low-dose vitamin D supplementation, as recommended by the 
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American Academy of Pediatrics to prevent rickets, could be sufficient for upper 
respiratory infection prophylaxis [69]. Perhaps, at the time of this publication the 
best conclusion to draw from the available evidence may be that Vitamin D is not a 
cure, but a component of the overall treatment paradigm and prevention of OM 
subtypes.

Studies assessing pharyngotonsillitis and vitamin D levels have had similarly 
mixed results [70–72]. While the studies are more limited, the evidence in pediatric 
rhinosinusitis suggests a more definitive correlation. Zisi et al. noted that children 
with chronic rhinosinusitis with nasal polyposis or acute fungal rhinosinusitis were 
more likely to be vitamin D deficient than those with rhinosinusitis without polyps 
[58, 73]. In another study, hypovitaminosis D was found to be a risk factor for com-
plications of acute rhinosinusitis [74]. Vitamin D supplementation has been associ-
ated with lower rates of allergic rhinitis and atopy and improved rhinosinusitis 
symptoms in general [58, 75, 76]. There are few studies focusing specifically on 
children and many studies are not of high enough quality to establish generalizable 
guidelines. At this time, vitamin D proponents suggest that it may be an inexpensive 
and effective prophylactic measure with other health benefits and a minimum side 
effect profile [77]. Considerations of skin type, geographic location, sun exposure, 
and economic impact are important in counseling regarding supplementation.

�Vitamin C

Vitamin C is well known in the general public and medical literature as a prophylac-
tic and treatment for upper respiratory tract infections. Commercials on the televi-
sion and radio espouse the benefits of mega-dose treatment at the first cold 
symptoms. L-Ascorbic acid acts as an antioxidant purported to protect host cells. 
Supplementation is supposed to augment the already high l-ascorbic acid levels 
found in phagocytes. Vitamin C was used heavily in decades past due to positive 
early clinical trials, however, use later declined as results were not replicated. 
Vitamin C has somewhat returned to favor of late, at least partially due to some 
favorable studies. A systematic review in 2019 failed to demonstrate the efficacy of 
vitamin C in preventing URTIs, but a decrease in the duration of infections by about 
1.6 days was found compared to placebo. Interestingly, the reviewers found it more 
effective in children under 6-year-old and those with vigorous exercise programs 
[78]. Well-designed studies regarding Vitamin C and otolaryngology conditions are 
currently lacking. Vitamin C is water soluble and excreted in the urine. Even in large 
doses side effects are exceedingly rare.

�Vitamin A/E

Vitamin A (retinol and retinoic acid) and vitamin E (tocopherol) are fat-soluble 
vitamins with antioxidant properties. No specific studies regarding the aerodigestive 
tract have been published to date. One study evaluating markers of allergy and 
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inflammation after tonsillectomy identified less self-reported viral symptoms in 
those with higher Vitamin A levels and less allergy symptoms in those with higher 
vitamin E levels [75]. No other studies were found that show more direct clinical 
correlation and the results of these findings warrant further investigation. 
Supplementation with fat-soluble vitamins requires more supervision as overdosing 
or misuse can result in birth defects, hepatic injury, or other complications.

�Other Micronutrients and Supplements

Iron is critical in normal cognitive and motor development. Iron is known to be 
involved in anti-inflammatory processes and there is evidence that it plays an impor-
tant role in the DNA replication pathways of immunoprogenitor cells [79]. One 
study did identify higher rates of iron deficiency anemia in patients with otitis media 
and effusions compared to those with normal ear examinations. These findings are 
somewhat anecdotal and there is no clear causative association or recommendation 
for therapy, especially in children who are not anemic [80].

Zinc supplementation for adults and children has been a topic of interest for 
decades. Zinc is another essential nutrient involved in immune function. Despite 
acting as a vital micronutrient for both growth and immunity, there are no body 
stores of zinc, and it must be consumed regularly to maintain normal levels. The 
average diet contains high zinc sources found in animal proteins, nuts, beans, and 
seeds [81]. Studies have also shown pneumonia prevention and decreased mortality 
of up to 15% in previously deficient and subsequently supplemented populations 
and a protective effect, specifically in children, from acquiring pneumonia [82–84].

At the onset of the ongoing SARS-CoV-2 pandemic, consumers rushed to buy 
supplements in an attempt to bolster immunity in the face of the spreading disease. 
Within days, all vitamins with Zinc were bought and shelves were bare. Zinc con-
tinues to be one of the sought-after supplements for the prevention of viral illnesses 
despite evidence of only a marginal impact on symptoms in those that are not sig-
nificantly deficient [85–87]. Treatment at the onset of symptoms may reduce upper 
respiratory infection duration [81, 87, 88]. In studies investigating otitis media, 
there were few true adverse events with commercially available doses of zinc and 
some studies suggested it conferred some additional protection.

Selenium is also worth mentioning in this context as it is often regarded as an 
immune modulator [86, 89]. Although early studies suggest there could be a defi-
ciency of both zinc and selenium in patients requiring tympanostomy tube place-
ment, there is little evidence demonstrating improvement with supplementation 
[89]. Similarly, it is suggested that patients with chronic otitis media may have 
lower selenium levels. There is still a lack of data describing benefits in 
otolaryngology-related diseases with selenium supplementation [90].

It is clear that a healthy, well-rounded diet is key to maintaining excellent health. 
It is also clear that those with deficiencies in a particular micronutrient will benefit 
from supplementation. Mega-dose vitamin treatments should garner concern. There 
is little evidence to suggest benefits beyond recommended dietary intake. In patients 
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Table 24.1  Role of micronutrients in immunity

Micronutrient impact on immunity
Micronutrient Innate immunity Adaptive immunity
Vitamin E Decreases PEG, COX, NO, IL-12, 

CD11+; decreases dendritic cell 
migration; increases NK activity and 
phagocytosis

Increases antibody production, IgM, 
IgE, plasma cell production, IL-2, 
T-cell proliferation, induced cell death; 
decreases T-cell activation

Vitamin D Increases phagocytosis, killing 
antigens, cathelicidins, IL-10, TNF α, 
mannose receptor, NK activity, 
phagocytosis; decreases MHC-II, 
IL-23, IL-12

Increases apoptosis, IL-10, IL-4; 
decreases antibody production, IgM, 
IgE, plasma cell production, IL-17, 
Il-21, inflammation

Vitamin C Increases phagocytosis, killing 
antigens, NK activity, phagocytosis, 
oxidant production

Increases antibody production, IgM, 
IgG, IgA, plasma cell production, 
IL-2, cytotoxic activity; polarizes 
T-helper cells

Folate Increases production of NK cells Increases expression of antigen-
presenting cells, antibody-mediated 
immune response, and antibody 
production; assists T-helper cell 
response

Iron Regulates production of cytokines, 
improves phagocytosis

Increases T-cell proliferation and 
cytotoxic T-cell function

Zinc Protects against oxidants, aids in 
maintaining skin and mucosal cell 
membrane integrity

Promotes cytokine release, assists 
T-helper 1 cells, activates T cells

Copper Aids neutrophil phagocytosis, increases 
IL-2 production

Increases T-cell proliferation and 
antibody production; improves cellular 
immunity by activating cytokines and 
chemokines

Selenium Aids selenium-dependent enzymes 
resist oxidant production; supports NK 
cell function and leukocytes

Increases antibody production; 
promotes T-cell proliferation and 
differentiation

Table adapted from Akhtar et al. (PEG polyethylene glycol; COX cyclooxygenase; Ig immuno-
globulin; IL interleukin; MHC major histocompatibility complex; NK Natural killer; NO nitric 
oxide; TNF tumor necrosis factor) [86]

with frequent or severe head and neck concerns, a review of their diet and symptoms 
may identify targets for directed supplementation to improve their response to 
infection and inflammatory cascade. A summary of the immune influences of vari-
ous micronutrients is found in Table 24.1.

�Socioeconomic Factors

In the functional medicine model, there are three main foci of socio-cultural fac-
tors—social determinants of health, social needs of health, and implicit bias of the 
practitioner. These three components are viewed as antecedents of health, mediators 
of health, and triggers, respectively [7, 91, 92].
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The social determinants of health were developed by the world health organiza-
tion and represent a list of critical antecedents to a person’s health status [93]. The 
socioeconomic and socio-cultural factors of which the child is a part, play a role in 
decision making as a practitioner. Many of the factors considered above are highly 
dependent on the education level within the family. Supplementation and imple-
mentation of alternative therapies are more common in patients with higher socio-
economic status [49]. Interestingly, rates of obesity and malnourishment are highest 
in those with less access to healthcare [94]. Pediatric cochlear implantation results 
exemplify the contributions of social determinants of health. To achieve maximum 
benefit, and reach the best speech and reception outcomes, the child ideally will be 
supported by regular access to rehabilitation programs, therapy, education, and sup-
portive modes of communication including spoken and sign languages [95, 96]. Yet, 
it is often seen that access and compliance with these programs are limited due to 
socioeconomic status, education level, and geography. Additionally, families with 
lower socioeconomic status may be at risk for poorer access to cochlear implanta-
tion and audiologic services in general. Due to this reality, social workers are criti-
cal in identifying and mitigating risk factors for complications and poor outcomes 
prior to surgical consideration [97–99].

As an antecedent of health, the socio-cultural factors are not traditionally viewed 
as an aspect that can be easily modified by the individual practitioner. These under-
lying differences may require broader public health interventions and support. 
However, the individual practitioner can help the patient by understanding the chal-
lenges they face and the resources available. As discussed in a review by Bergmark 
et al., the socioeconomic factors impacting patients often greatly impact the treat-
ment modalities provided—sometimes impacting their length of life [100]. 
Addressing these concerns may require ancillary staff support in complex condi-
tions such as described above with cochlear implantation. However, in the general 
ENT evaluation, the otolaryngologist should take an active role. Many regions have 
programs for childhood obesity which can complement treatment for obstructive 
sleep apnea or GERD.  The American Academy of Otolaryngology—Head and 
Neck Surgery has recommended counseling of families regarding persistent obstruc-
tive sleep apnea in children, especially in the setting of obesity [4]. These regional 
programs are becoming more widely available in urban and rural areas. Many show 
benefits in both improved physical health in addition to the quality of life improve-
ments and can be a referral site for otolaryngologists [101, 102].

Otolaryngologists have been championing some mediators of health in pediatric 
patients for many years. For example, known risk factors for otitis media include 
lack of breastfeeding, daycare attendance, older siblings, tobacco smoke exposure, 
and pacifier or push-and-pull plastic bottle caps [103]. Visits for AOM and rhinosi-
nusitis are excellent times to discuss the recommendations and precautions families 
can take to improve the health of their children.

The impacts of socioeconomic disparities are also realized through the implicit 
bias of the practitioner and patient. As discussed above, a goal of the Functional 
Medicine approach is to share responsibility with the patient for their health. Several 
of the factors discussed above may become part of the conversation when 
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counseling patients. Physicians may not be aware when they cross boundaries or 
make families uncomfortable. Multiple studies have shown through patient surveys 
that much of the perception of having received quality care depends on their engage-
ment in care choices. Similarly, engaging patients does lead to better outcomes and 
satisfaction. Providing patients and families with the most personally appropriate 
information at each stage of their care is paramount [104]. It is imperative for pro-
viders to constantly assess their personal prejudices and interactions to continue to 
improve their communication with patients.

�Conclusion

Even simple presentations may be mired by pre-existing antecedents and predilec-
tion for disease. Children may fall under the radar due to their age and lack of 
known comorbid conditions. The observant otolaryngologist will attempt to identify 
the antecedents, mediators, and triggers that led the pediatric patient to their current 
state. This does require a holistic approach and understanding of the interplay 
between diet, inflammation, allergy, and infection. Aside from treating the symp-
toms, addressing predispositions through multidisciplinary care and embracing 
other specialties and modes of treatment are key to achieving the best results. The 
application of evidence-based guidelines, proper diagnosis, and consideration of 
less traditionally taught interventions as discussed in this text will aid the otolaryn-
gologist to alter the disease course of their patients.
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Glossary

5-HHT	 �5-hydroxytryptamine transporter, also known as SERT—
serotonin transporter. 5-HHT is a protein that transports 
serotonin from the synaptic cleft back to the pre-synaptic 
neuron, removing the serotonin effect on the post-syn-
aptic neuron. 5-HHT is thought to play a role in some 
psychiatric disorders including anxiety, depression, alco-
holism, and suicidal ideation. Inhibition of 5-HHT is the 
basis for the action of serotonin reuptake inhibitors.

5-HT-1A and 5-HT-2A	 Serotonin receptors.
ABRS	 �Acute bacterial rhinosinusitis, an acute bacterial infec-

tion of the paranasal sinuses.
ACR	 �American College of Rheumatology. ACR has created 

criteria for fibromyalgia.
ACT	 �Acceptance and commitment therapy—a psychological 

treatment approach involving awareness and acceptance 
of present experience, in the service of being engaged in 
valued life activities.

ACTH	 �Adrenocorticotropic hormone. ACTH is made in the 
pituitary gland and controls the production of cortisol.

ACTTION	 �Addiction Clinical Trial Translations Innovations 
Opportunities and Networks. A public-private partner-
ship with the US Food and Drug Administration involved 
in fibromyalgia, pain and addictions research.

AED	 Antiepileptic drugs.
AIP	 �Adaptive processing model. Under AIP memories are 

activated from memory and lead to the resolution of 
stressful events.

AP	 Antipsychotic.
AR	 Allergic rhinitis.
ARS	 �Acute rhinosinusitis, a true infection of the sinuses asso-

ciated with constant, often unilateral facial pain for less 
than 12 weeks, and rhinorrhea. See Table 14.2.

BoNT-A	 Botulinum neurotoxin A.
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BZD	 Benzodiazepine.
CBD	 �Cannabidiol. One of the active ingredients in cannabis thought to modu-

late seizures, inflammation and other actions.
CBT	 �Cognitive behavioral therapy. CBT is a psychological approach to dealing 

with bothersome issues wherein the therapist tries to alter the patient’s 
attitude about bothersome symptoms. Mindfulness-based cognitive ther-
apy (MBCT) is a third-wave form of CBT.

CFS	 �Chronic fatigue syndrome. A disorder that features significant fatigue, 
myalgia and cognitive difficulties.

CGRP	 �Calcitonin gene-related peptide. A peptide that interacts with a transmem-
brane receptor for pain sensations involved in migraine and other chronic 
pain syndromes.

CK	 �Creating kinase. CK is an enzyme derived from muscle, often used to 
assess muscle damage.

COMT	 �Catechol-O-methyltransferase an enzyme that adds a methyl group to ter-
minate the action of catecholamines such as epinephrine and norepineph-
rine. TMD may also relate to COMT dysfunction.

COX	 �Cyclooxygenase. COX enzymes oxygenate arachidonic acid resulting 
in prostanoids (prostaglandins, prostacyclin and thromboxane). COX-1 
generate prostanoids for functions such as GI tract protection whereas 
COX-2 generates prostanoids important in cancer and inflammation. Early 
NSAIDs inhibited both COX-1 and COX-2 but more COX-2 “selective” 
drugs have been developed including celecoxib, diclofenac meloxicam, 
rofecoxib and others.

CRH	 �Corticotropin releasing hormone. CRH is involved in stress response 
and the immune system. CRH is synthesized in the hypothalamus, trans-
ported to the anterior pituitary and causes release of adrenocorticotropic 
hormone.

CRP	 C-reactive protein, a non-specific marker of inflammation.
CRPS	 �Complex regional pain syndrome. CRPS, is a poorly understood chronic 

disorder consisting of pain, swelling, and skin changes. Type I CRPS 
is also called “reflex sympathetic dystrophy” (RSD) without causative 
lesions such as surgery or trauma and type II called causalgia, which has 
some evidence of nerve damage so is neuropathic pain.

CRS	 Chronic rhinosinusitis. See Table 14.2.
CT	 Computed tomography.
DASH	 �Dietary Approaches to Stop Hypertension. DASH diets emphasize fruits, 

vegetables and low-fat dairy foods.
DGL	 �Deglycyrrhizinated form of licorice. DGL avoids the mineralocorticoid 

effects of licorice.
DHI	 �Dizziness Handicap Inventory. A standardized tool used to assess the 

severity of dizziness.
DSM-5	 �Diagnostic and Statistical Manual of Mental Disorders version 5.0. The 

DSM-5 is the standard classification and definition for mental disorders 
developed by the American Psychiatric Association.
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EBM	 �Evidence-based medicine. EBM is the application of the best evi-
dence available in decision-making for individual patients. Notes 
should be made that EBM (1) does not always require random-
ized clinical trial evidence, (2) decisions are made for individual 
patients in their unique set of circumstances and (3) is not a con-
stant “cook-book” recipe to apply always.

EMDR	 �Eye Movement Desensitization and Reprocessing. A psycho-
logical treatment focusing simultaneously on images, thoughts, 
emotions and/or bodily sensations associated with a traumatic 
event with stimulation such as lateral eye movements across the 
visual field.

ESR	 �Erythrocyte sedimentation rate—non-specific marker of 
inflammation.

ESS	 Endoscopic sinus surgery.
EULAR	 European League Against Rheumatism.
EvestG	 �A technique for analysis of large datasets of neural events recorded 

from the ear canals, possibly useful in quantitatively assessing a 
variety of neurological disorders.

FDA	 Food and Drug Administration.
FM	 �Fibromyalgia. A poorly understood disorder that features gener-

alized muscle pain and significant fatigue.
FODMAP	 �A diet low in fermentable oligosaccharides, disaccharides, mono-

saccharides and polyols. These are short-chain carbohydrates that 
the small bowel may have difficulty absorbing. FODMAP diet is 
recommended for irritable bowel and other disorders.

FSS	 �Functional somatic syndrome. A description of categories of 
body symptoms frequently encountered in many areas of medical 
practice that have no well-defined structural organic pathology 
including some types of pain, dizziness, heart palpitations, gas-
trointestinal distress, weakness, and generalized fatigue.

GABA	 �Gamma-amino butyric acid. GABA is the major inhibitory neu-
rotransmitter. Low levels of GABA are associated with anxiety, 
mood disorders and chronic pain. It is structurally similar to gaba-
pentin. Pregabalin is a related drug but neither gabapentin nor pre-
gabalin bind to GABA receptors. GABA-ergic refers to drugs or 
substances that increase the effect of GABA such as benzodiaz-
epines, as well as gabapentin and pregabalin.

GAD	 Generalized anxiety disorder.
GERD	 �Gastro-esophageal reflux disease. GERD results when stomach 

acid passes back into the esophagus and may underly many prob-
lems in the throat and perhaps the ears, sinuses.

GRBAS	 Grade, roughness, breathiness, asthenia and strain scale.
HAs	 Hearing aids.
HEPA	 �High efficiency particulate air. HEPA filters remove ultra-fine par-

ticles from the air and are often used minimize allergy symptoms.
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HPA	 �Hypothalamic-pituitary-adrenal axis. HPA relates to stress, energy 
metabolism, neuropsychiatric and endocrine function. The HPA 
is neuroendocrine relationship among the hypothalamus, pituitary 
and adrenal glands. The HPA is the central regulator of several 
hormones including cortisol. Disruption of the HPA is important 
in stress responses. Some authors report that increased sensitivity 
of the glucocorticoid receptor is thought to cause post-traumatic 
stress syndrome controlled by the hypothalamic paraventricular 
nucleus (PVN).

ICAR	 International Consensus Allergy and Rhinosinusitis.
ICHD-3	 �International Classification of Headache Disorders, 3rd edition.
Ig		� Immunoglobulin. Immunglobulin subclasses include IgE, IgA, 

IgG, IgD and IgM.�
IL		� Interleukin. Interleukins are a type of cytokine that consist of sig-

naling proteins involved in the inflammatory response and some 
tumor responses via the endogenous immune system, originally 
thought to arise only from white blood cells. IL is often followed 
by a number indicating its specific IL.  For example “IL-6” is 
interleukin-6.

INCS	 �Intranasal corticosteroids. Typical examples include fluticasone, 
mometasone, and budesonide.

JFIQ	 Fibromyalgia Impact Questionnaire.
LDL	 �Low density lipoproteins. LDLs are “bad” lipoproteins that are 

associated with atherosclerosis.
LDN	 Low dose naltrexone.
Limbic system	 �The area of the brain involved in emotions and memory. The limbic 

system affects autonomic nervous system, endocrine system, feed-
ing and basic instincts. Anatomically the limbic system consists of 
(1) the limbic lobe, which consist of the cingulate gyrus and para-
hippocampal gyrus on the medial aspect of the cerebral cortex, 
(2) hippocampus, (3) amygdala and (4) hypothalamus. The limbic 
system is responsible for anger, instinct, impulsive, and primitive 
actions and is typically inhibited by the frontal lobe in normal 
humans but less so in animals. The hippocampus, amygdala, and 
prefrontal cortex are sometimes called the “emotional triad.”

MAO	 �Monoamine oxidase is an enzyme that terminates the function of sero-
tonin and dopamine. MAO inhibitors are antidepressants with rela-
tively high incidence of side-effects such as hypertension, particularly 
if dietary precautions such as avoidance of aged cheeses, sauerkraut, 
cured meats, draft beer and fermented soy products are not followed.

MBCT	 �Mindfulness-based cognitive therapy—a psychological approach 
that uses mindfulness meditation to encourage acceptance of the 
present moment without trying to change it, push the experience 
away or cling to it in combination with CBT principles such 
as noticing thought distortions, used to treat tinnitus and other 
problems.
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MBSR	 �Mindfulness-based stress reduction. MBSR is one emerging psychologi-
cal treatment for chronic pain and other functional disorders that uses 
mindfulness mediation and yoga exercises to encourage acceptance of the 
present moment without trying to change it, push the experience away, or 
cling to it.

MDD	 �Major depressive disorder. MDD requires at least 2 weeks of symptoms 
of depression plus one of: (1) Depressed mood: For children and ado-
lescents, this can also be an irritable mood, (2) Diminished interest or 
loss of pleasure in almost all activities, (3) Significant weight change or 
appetite disturbance, (4) Sleep disturbance (insomnia or hypersomnia), 
(5) Psychomotor agitation or retardation, (6) Fatigue; loss of energy, (7) 
Feelings of worthlessness, (8) Diminished ability to think or concentrate; 
indecisiveness, (9) Recurrent thoughts of death, recurrent suicidal ide-
ation without a specific plan, a suicide attempt, or a specific plan for com-
mitting suicide.

ME	 Myalgic encephalitis—an older term for chronic fatigue syndrome.
MHC	 �Major histocompatibility complex, also called Human leukocyte antigen 

(HLA). MHC genes on chromosome 6 that code cell surface proteins 
important in tissue compatibility and inflammation, usually using T-cell 
mediated immunity, and tissue typing.

MTD	 �Muscle tension dysphonia—a voice disorder characterized by tension in 
the laryngeal and paralaryngeal muscles.

NAR	 Non-allergic rhinitis.
NK	 �Natural killer. Natural killer cells are a subset of T-lymphocytes, particu-

larly important in the inflammatory response to some viral infections.
NK-T	 �Natural killer T-lymphocyte cells. NKT cells are a sub-type of natural killer 

(NK) cells. NK cells are not antigen-specific whereas NKT cells are.
NMDA	 N-methyl-d-aspartate.
NMS	 Neuroleptic malignant syndrome.
NO	 �Nitric oxide. NO has vasodilator, neurotransmitter and other physiologic 

properties such as possible antiviral activity. Nitric oxide is free radical 
with many physiologic purposes such as vasodilator, antithrombotic, anti-
atherogenic, and complex effects on the central nervous system effects 
and inflammation.

NSAIDs	 �Non-steroidal anti-inflammatory drugs. NSAIDS, which include aspi-
rin, inhibit the cyclo-oxygenase enzymes I and II (COX-I and COX-II). 
NSAIDs are commonly used to treat pain but can have adverse reactions 
on GI mucosa, renal function, as well as platelet dysfunction in spite 
of the observation that NSAIDs, except for aspirin, may be associated 
with myocardial infarction. NSAIDs specific for COX-II inhibition, such 
as celecoxib, have fewer GI and platelet side effects than NSAIDs that 
inhibit both forms of COX. Rofecoxib is a selective COX-II inhibitor that 
was taken off the market in 2004 due to an increased incidence of myo-
cardial events.

OSA	 Obstructive sleep apnea.
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PAMP	 �Pattern-associated molecular patterns. PAMPs are patterns of molecules, 
conserved within a family of microbes, that are sensed by the innate 
immune system to trigger a response. PAMPs may be glycans and are 
recognized by toll-like receptors (TLRs) and pattern recognition recep-
tors (PRRs).

PNES	 Psychogenic nonepileptic seizures. An older term is “pseudo-seizures”.
PPI	 �Proton pump inhibitor. PPIs are a family of drugs that reduce stomach 

acid production by H+/K+ ATPase in the parietal cells of the stomach. 
Typical examples are omeprazole, pantoprazole, esomeprazole but there 
are many others.

PPPD	 �Persistent postural-perceptual dizziness. PPPD is a form of dizziness 
recognized by some medical societies as a specific disease.

PRRs	 �Pattern recognition receptors. PRRs are sensors of peptides foreign to 
the body that are found outside of bacterial or other foreign cells used 
by the innate immune system to trigger an immune response.

PTA	 �Pure tone average. Generally defined as the average auditory threshold 
of 500, 1000 and 2000 Hz.

PTSD	 Post traumatic stress disorder.
PVCD	 Paradoxical vocal cord dysfunction.
PVN	 �Hypothalamic paraventricular nucleus. PVN is a major regulator of the 

Hypothalamic-Pituitary-Adrenal axis (HPA).
RCT	 �Randomized controlled trial. RCTs are accepted techniques for valid 

research studies. Some are placebo-controlled and/or doubleblinded 
as well.

REDOX	 �Oxidation/reduction. REDOX chemistry involves the exchange of elec-
trons between chemical species and is a central consideration in many 
forms of pathology.

RF	 �Reticular formation, which is an important center in the brain in the cen-
ter of the midbrain, pons and medulla that regulates sensory and motor 
information and level of arousal and consciousness.

RLS	 Restless legs syndrome.
rTMS	 �Repetitive transcranial magnetic stimulation. rTMS involves application 

of electromagnetic pulses to the surface of the skull in induce changes 
in nerve function deep to the skull. rTMS has been used mainly to treat 
depression, but other psychological problems and tinnitus applications 
have also been reported.

SCD	 �Specific Carbohydrate Diet. SCD is basically a gluten-free, grain-free, 
lactose-free, and refined sugar-free diet intended to eliminate certain 
long-chain carbohydrates that may support unhealthy bacteria from the 
microbiome. SCD is often used to treat Crohn’s disease, ulcerative coli-
tis and other G.I. disorders.

SNOOP	 �Systemic, Neurologic, Onset, Older, Positional, Prior, Papilledema, 
Precipitated by—a mnemonic for red flags for headache features.

SNRIs	 �Serotonin and norepinephrine reuptake inhibitors. SNRIs are a family 
of antidepressants but are useful in many forms of functional illness. 
Examples include duloxetine, milnacipran and venlafaxine.
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SSCD	 Superior semicircular canal dehiscence.
SSRIs	 �Selective serotonin reuptake inhibitors. SSRIs are a family of antide-

pressant drugs, but are also used for many forms of functional illness. 
Examples include citalopram, fluoxetine, fluvoxamine, sertraline and 
paroxetine.

SSS	 �Symptom severity scale. One of two scales used to confirm the diagnosis 
of fibromyalgia. The other scale is the widespread pain index (WPI).

TACs	 �Trigeminal autonomic cephalalgias. TACs include cluster, paroxysmal 
hemicrania and others associate with autonomic features such as epiph-
ora, lacrimation, conjunctival injection, or rhinits.

TCA	 �Tricyclic antidepressants. TCAs are older than SSRIs or SNRIs and are 
as effective for treatment of depression but have more side effects. The 
most common TCAs are amitriptyline and nortriptyline.

tDCS	 �Transcranial direct current stimulation. tDCS is one of the electromag-
netic therapies, mainly applied for depression but its use in other dis-
orders is under investigation. tDCS has some similarities to rTMS but 
uses direct current applied to the surface of the skull rather than mag-
netic pulses.

TENS	 �Transcutaneous electrical stimulation. Tens involves application of elec-
tric current to surface electrodes.

TFI	 �Tinnitus functional index, a questionnaire recommended to assess the 
severity of tinnitus.

TH-1	 �T-helper-1 lymphocytes. TH-1 cells are important in autoimmune dis-
ease and relate to the microbiotia.

TH-2	 �T-helper-2 lymphocytes. TH-2 cells are important in allergy and hel-
minth infections and should be in “balance” with TH-1 cells.

THC	 �9-tetrahydrocannabinol, one of the active ingredients in cannabis that is 
thought to be responsible for the “high” feeling of marijuana as well as 
other effects.

THI	 �Tinnitus Handicap Inventory. A standard research tool to assess the 
severity of tinnitus.

TLRs	 �Toll-like receptors. TLRs are proteins, often derived from microbes, that 
are important initiators of the innate immune system.

TM	 Tympanic membrane.
TMD	 Temporomandibular joint dysfunction.
TMJ	 Temporomandibular joint.
TN	 Trigeminal neuralgia.
TNF	 �Tumor necrosis factor, tumor necrosis factor alpha (TNF-α), cachexin, 

or cachectin. TNF-α is a cytokine protein important in acute phase 
inflammation.

TRP	 �Transient receptor potential. Phosphorylation of TRP receptor proteins, 
notably TRPV1 (transient receptor potential vanilloid 1) involved in sen-
sation of unpleasant stimuli such as pain. TRPV1 is also the capsaicin 
receptor responsible for the hot sensation in foods such as chilli peppers.

TSH	 �Thyroid stimulating hormone. TSH levels are commonly used to screen 
for thyroid diasease.
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VAS	 Visual analog scale.
VHI-10	 Voice Handicap Index.
VVM	 �Visual vestibular mismatch. A type of dizziness arising from visual 

inmput, thought to arise from difficulty of the vestibular system to com-
pensate for eye movements, similar to PPPD.

WPI	 �Widespread Pain Index. One of two scales used to confirm the diagnosis 
of fibromyalgia. The other scale is the symptom severity scale (SSS).

WRS	 �Word recognition score, an audiological measure of the percent of words 
that a subject is able to accurately repeat when delivered at an appropri-
ate intensity.

YLDs	 Years lived with disability.
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A
Abuse, of cannabis, 256–257
Acceptance and commitment therapy, 206
Acetaminophen, 224
Acupuncture, 267
Adrenocorticotropic hormone, 31
Air purifiers, 41
Allergy, 37–43
Allodynia, 26
American College of Rheumatology

fibromyalgia guidelines, 156
Amitriptyline, 148, 226

for fibromyalgia, 228
for headaches, 130

Anticholinergic effects, 236
Antiepileptic drugs, 229
Antihistamine, for sinusitis, 126
Antipsychotics, 232
Anxiety, 32

definition, 19
index, 203

Aphthous ulcer, 297
Approach to functional illness, 2
Asian diet, 292
Autonomic nervous system, 30
Ayurvedic Medicine, 276

B
Benzodiazepines, 234
Biofeedback, 210, 280
Biomedical model, 197
Biopsychosocial factors, 201
Botulinum toxin, 88
Burning mouth, 92
Burning mouth syndrome therapy, 235
Burnout, 3

C
CAM history, development, 264
Cancer of head and neck, 255
Cannabidiol, 253
Cannabinoid system, 252
Cannabis, 251

for tinnitus, 149–150
Cannabis use disorder, 257
Cartesian model, 197
Catechol-O-methyltransferase, 30
Cause levels, 7
CGRP, 123
Chronic fatigue, diagnostic criteria, 156
Chronic fatigue syndrome, 92, 94, 228
Clinical evaluation, of myofascial pain, 86
Cochrane reviews, 275
Cognitive behavioral therapy, 33, 50, 206

and functional somatic syndrome, 205–206
for tinnitus, 146

Cognitive dissonance, of the expert, 1
Concussion and dizziness, 113–115
COX, 13
Cupping, 268
Curanderismo, 272

D
Depression, as a risk factor for functional 

illness, 48
Dizziness
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and fibromyalgia, 161
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Dronabinol, 253
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E
Eagle syndrome, 93
Endoscopic sinus surgery, 124
Epicondylosis, 86
Epipharyngitis, 92
Epstein-Barr virus

and chronic fatigue, 157
EVestG, 22
Evidence-based medicine, 5
Excessive daytime sleepiness, 179
Eye Movement Desensitization and 

Reprocessing, 210–211

F
Feldenkrais Method, 279
Fibromyalgia

and chronic fatigue, 156
diagnostic criteria, 156
and ENT symptoms, 158–161
treatment, 77
workup, 76

FODMAP, 309
Food allergy, 308
Functional illness

definition, 1
Functional Somatic Syndromes, 198

G
Gabapentinoid, 88, 103, 230
Gate control theory of pain, 17
Ginkgo biloba, for tinnitus, 148
Glenohumeral joint, 71
Globus sensation, 96
Glossopharyngeal neuralgia, 94

H
Haptens, 308
Headache, 121

cluster, 131
primary, 122
secondary, 121
Sluder's, 131
tension, 129–130

Hearing
aids, for tinnitus, 145–146
and fibromyalgia, 159

Herpes simplex, 298
Herpes zoster, 299
Homeopathy, 273

hTheta and anxiety, 19
Hydrotherapy, 278
Hyoid syndrome, 95
Hyperacusis, 160
Hypersensitivity, 37
Hypnosis, 209
Hypothalamic-pituitary-adrenal, 174, 199

I
Immune system

acquired, 12
innate, 12

Indigenous medicine, 271–273
Inflammation, 86
Innervation ear, 101
Insomnia, 173
International Classification of Headache 

Disorders, 122

K
Ketamine, 78

L
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Linear medicine, 4
Lymphadenopathy and chronic  

fatigue, 157

M
Major depressive disorder, 47
Marijuana, 257
Medication

for depression, 49
and sleep, 178

Mediterranean diet, 292
Melatonin, 296, 300
Meniere’s disease, 8, 34, 301
Microflora, 293
Migraine, 107
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treatment, 126
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Monoamine oxidase, 30
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Naltrexone, 240
Naturopathy, 274–275
Neural network

fibromyalgia and migraine, 198
Neural therapy, 281
Neurological examination, 86
Neuropathy, 241
Neurotransmitters, 30
Nociceptors, 16
Noise, environmental, 41–42
Non-steroidal anti-inflammatory drugs 

(NSAIDs), 13, 18, 57, 102, 128, 238
Norepinephrine reuptake, 225

O
Obstructive sleep apnea, 255

and sleep, 179
Olanzapine, 233
Opioids, 78, 239
OSA, 176
Otitis media, 302
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Ozone therapy, 282–283

P
Pain

cervical facet mediated, 57
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fibres, 101
myofascial, 85
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neck treatment, 57
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and sensitization, 27
and sleep, 175

Paradoxical vocal fold, 183
Pediatric otolaryngology, 308
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Pharmacologic treatment, 221–243
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Placebo, 17
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and sore throat, 92
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