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 1      His Occupation: Safety and Fulfillment       

       Kathleen     Fagan       and     Rosemary     Sokas     

         Work and health are inextricably linked. While toxic exposures, ranging from coal 
dust to unfair supervisors, shorten life and degrade its quality, work itself is essential 
for human fl ourishing. The International Labour Organization uses the term “decent 
work” for paid employment that provides a living wage, additional benefi ts (such as 
retirement, health insurance, family leave, etc.), safe working conditions, and the 
opportunity for development and respect [ 1 ]. Work plays a central but complicated 
role in the life of every adult. On the one hand, we shape our world, participating in 
the act of creation through growing food, framing houses, cleaning offi ces, repair-
ing engines, exploring energy sources, treating cancer, selling insurance, plowing 
streets, teaching algebra, or any of the thousands of activities that combine to shape 
modern society. Especially for men, work may take on an outsized portion of their 
identity, although both men and women experience negative health outcomes from 
lack of work as well as from overwork. 

1.1      Absence of Work   

 The big picture, of course, is that the absence of work can kill. Perhaps the most 
compelling evidence for the deadly impact of work loss comes from information 
gathered in the wake of the collapse of the former Soviet Union, when mortality 
rates for middle-aged men in Russia and the newly independent states of Eastern 
Europe skyrocketed and life expectancy precipitously declined [ 2 ]. Sweden, a 
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country with an exceptionally strong safety net and linked health records, experienced 
a prolonged recession in the early 1990s that provided a virtual laboratory to explore 
the adverse effects of unemployment, including long-term unemployment [ 3 ,  4 ]. 
Male mortality associated with unemployment (compared to those never unem-
ployed and adjusted for prior health status) peaked after 5 years of unemployment 
with a hazard ratio (HR) of 1.6. While female mortality also increased signifi cantly 
among the unemployed, it peaked at an all-cause HR of 1.13. Among men, increased 
deaths from alcohol-related causes peaked at an HR of 2.87 after approximately 
3 years of continuous unemployment, accompanied by a peak stroke HR of 1.55 and 
cancer HR of 1.18. Mortality from suicide, transportation, and other external causes 
in this Swedish cohort continued to increase and drove the overall increase seen 
after 5 years of  continuous   unemployment. A meta-analysis of  suicide   following 
unemployment found a relative risk of 2.50 (CI 1.83–3.17) within 5 years and 1.70 
(CI 1.22–2.18) after 5 years and remained signifi cantly elevated among those 
unemployed for up to 16 years of follow-up [ 5 ]. 

 In the United States, periods of unemployment predict nonfatal myocardial 
infarctions. Using data collected by the National Institute on Aging’s Health and 
Retirement Study, Dupre et al. reviewed prospective cohorts who were interviewed 
every 2 years from 1992 to 2010. Among 13,451 participants who reported ever 
having worked, 1061 reported having experienced acute myocardial infarctions dur-
ing follow-up surveys. The risk was signifi cantly higher among those who had been 
previously unemployed at any time (HR 1.35, CI 1.10–1.6). Not only was any 
period of unemployment a risk factor but also myocardial infarction risk increased 
with multiple job loss. Risk was highest during the fi rst year of unemployment [ 6 ]. 

1.2       Workplace  Fatalities   

 Work itself can kill. In 2012, fatal traumatic injuries occurring at work claimed the 
lives of 4628 people in the United States; 92 % of those killed were men [ 7 ]. 
Mortality rates for miners, agricultural workers, transportation workers, and con-
struction workers are higher than for other occupations, and most of these workers 
are men. As the tragic case described in Box 1.1 illustrates, small business owners 
and the self-employed are at higher risk than the workforce as a whole. Extremely 
high mortality rates among those who log, fi sh, build structural steel or residential 
buildings, or fl y airplanes in the bush for a living mostly affect men. Transportation 
incidents claim the most lives, followed by falls to a lower level, assaults (inten-
tional or by livestock), contact with objects and equipment, exposure to hazardous 
environments, and fi res and explosions. 

 Boring work can kill in the long run. Amick et al. demonstrated that working in 
low-control jobs for a working lifetime was associated with increased mortality 
(odds ratio 1.43, CI 1.13–1.81) [ 8 ], while others have found that workers in passive 
jobs (low control and low demands) are less likely to engage in leisure time physical 
activity [ 9 ]. The Whitehall II studies, providing longitudinal data about a cohort of 
British civil servants, has explored a number of work characteristics for their impact 
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 Box Case 1.1 
 It was a family business. The 40-year-old business owner had been painting 
and performing maintenance on towers, such as radio and cell towers, for over 
20 years. The new job involved painting a 1500-ft radio tower, replacing the 
beacon light on top of the tower, and installing rest platforms at various loca-
tions on the tower. On the day of the incident, the business owner was riding 
the hoist rope to the top of the tower to replace the beacon light. His 16-year- 
old stepson and a 19-year-old employee were riding the same hoist rope 1200 
ft up the tower to continue painting. The owner’s wife was operating the hoist 
rope system, when the rope began to slip. She was unable to gain control of 
the rope, and her husband, son, and the young employee fell to their death. 
She was later transported to the hospital for treatment of shock and severe 
rope burns on her hands. 

 The  National Institute for Occupational Safety and Health (NIOSH)   con-
ducted an investigation of the incident but was unable to determine exactly 
why the hoist system failed. They did fi nd that the hoist rope system was not 
rated for lifting people. Additionally, the total weight being lifted that day was 
likely over the amount for which the system was rated. Multiple safe work 
practice recommendations were made, and it was noted that child labor laws 
were violated. The Fair Labor Standards Act  prohibits   workers under the age 
of 18 from performing hazardous work, such as those leading to the tragic 
deaths of these three men. 

 To read the complete report, follow this link:   http://www.cdc.gov/niosh/
face/In-house/full200007.html#recommendations     (NIOSH FACE Report 
2000-07). 

on cardiac and other outcomes. Controlling for other risk factors, workers followed 
for an average of 11 years who routinely work 3–4 h overtime daily were 67 % more 
likely to die from  a   fatal MI or CHD (HR 1.67, CI 1.02–2.76) [ 10 ]. In a series of 
studies, workers who self-reported more unfair supervisory treatment at baseline 
were also more likely to sustain fatal cardiovascular events at follow-up, had a 
greater risk of developing metabolic syndrome, had increased infl ammatory markers, 
and had poorer cognitive function [ 11 – 13 ].  

1.3      Injuries   in the Workplace 

 Injuries result from safety hazards, all of which can be identifi ed and reduced. 
The Bureau of Labor Statistics [ 14 ] reports that, in 2013, US workers suffered over 
three million nonfatal work-related injuries and illnesses. The cost and scope of 
nonfatal work- related   illness  and   injury are diffi cult to ascertain because diseases 
often go unrecognized as work related and injuries may go unreported if the 
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individual has other forms of insurance and wants to avoid stigmatization [ 15 ]. 
Some of the highest rates, particularly for the more serious injuries, are in male-
dominated industries, such as construction and agriculture, and occupations, such as 
laborers, truck drivers, and warehouse workers. 

 The industrial revolution and assembly-line work, and later the computer and 
cubicle workplace transformation, gave rise to an ongoing epidemic of injuries vari-
ously known as “cumulative trauma disorders,” “repetitive motion injuries,” or more 
recently “musculoskeletal disorders” (MSDs).    MSDs, such as sprains and strains, 
tendinitis, and carpal tunnel syndrome, are more commonly associated with upper 
extremity injuries; however, lower extremity and back injuries may also fall into this 
category. In 2013, MSDs accounted for 33 % of all occupational injuries [ 16 ]. 
Again, male-dominated jobs, such as truck driving, construction, farming, move-
ment of materials, and warehousing, have some of the highest MSD rates. Early 
studies of computer users and, subsequently, numerous studies in a wide variety of 
industries have strongly linked the following physical job exposures to MSDs: 
repetition, high force, awkward postures, vibration, cold temperatures, and tool use 
[ 17 ]. A combination of these factors can increase the risk of developing MSDs 
severalfold. Early recognition of MSD symptoms by workers and early diagnosis 
and treatment by clinicians can signifi cantly improve outcomes, both in terms of 
severity and resolution. Prevention of work-related MSDs is accomplished through 
ergonomics, which is the science of fi tting the workplace to the worker, through the 
design of tasks, processes, tools,  and   equipment to control and eliminate the above-
mentioned physical exposures [ 18 ,  19 ].  

1.4     Work Exposures and Disease 

 Illnesses result from a variety of health hazards, which may be chemical, biologic, 
physical, biomechanical, or psychosocial. Toxic exposures may cause  systemic 
  illness or may target specifi c end organs or both. Some illnesses are associated with 
specifi c job tasks. For example, metal-fume fever, a fl u-like illness associated with 
welding on galvanized steel, is recognized as an occupational disease based on 
the exposure history. A discussion regarding the exposure history is found later in 
this chapter. 

 The two most common routes of exposure in the workplace are the skin and the 
lungs, although ingestion may occur through handling of contaminated food, nail 
biting, smoking at work, and other activities that result in gut absorption. The route 
of absorption is often the target organ, e.g., nickel exposure and contact dermatitis, 
chlorine gas and reactive airway disease. But this is not always the case. Inhaled 
lead fumes may affect the kidneys and nervous and GI systems; dermal absorption 
of organophosphate pesticides may lead to systemic symptoms. Pneumoconioses or 
dust diseases of the lung, such as asbestosis, silicosis, and coal workers’ pneumoco-
niosis (black lung), are familiar to most clinicians and not diffi cult to diagnose 
when the history of exposure has been elicited and characteristic chest X-ray fi nd-
ings are seen. However, because the history is not always obtained, cases can be 
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misdiagnosed as idiopathic pulmonary fi brosis or other entities. Thus, underreporting 
of occupational diseases is surprisingly common.  Occupational asthma  , the most 
common occupational respiratory disease, is often not recognized either by clini-
cians or by the worker experiencing the symptoms, again because the appropriate 
exposure history is often not asked. 

 Asthma in the United States has been on the rise for over three decades [ 20 ], and 
exposures at work are estimated to cause 15–17 % of adult-onset asthma [ 21 ,  22 ]. 
An even larger percentage of workers with underlying asthma will have exacerba-
tions of their asthma at work [ 23 ]. Lack of recognition and management of work- 
related asthma can lead to worsening symptoms, increased use of medications, 
more emergency department visits and hospitalizations, and fatal asthma attacks. 
The Centers for Disease Control and Prevention (CDC) estimates asthma healthcare 
costs at $56 billion a year. Almost 1/3 of adults with asthma miss work because of 
asthma attacks [ 20 ]. Preventing and managing work-related asthma depends on 
workplace controls to minimize or eliminate exposure, worker training on exposure 
health effects and symptoms, medical surveillance and early diagnosis, and removal 
from further exposure [ 24 ,  25 ]. Clinicians, employers, and workers all play a part in 
prevention. 

  Physical hazards   include noise, heat, cold, hypo- or hyperbaric atmospheres, and 
ionizing and nonionizing radiation. Noise- induced   hearing loss is a clear example of 
a prevalent and potentially disabling work-related condition that should be prevent-
able [ 26 ]. Clinicians can identify noise exposure on and off the job as a hazard, offer 
advice on noise reduction, and request to review any  workplace audiometry testing   
(or provide it for self-employed individuals). Heat stress and heatstroke impact young, 
healthy populations of workers, athletes, and others, in addition to frail elderly. 
Clinicians can help educate workers and identify predisposing conditions that require 
additional acclimatization or accommodation. The case described in Box 1.2 offers a 
clear example of a missed opportunity for identifying an at-risk individual whose need 
for appropriate worksite interventions would have been life sustaining. 

 Box Case 1.2 
 A 43-year-old previously unemployed cement worker began his fi rst day at a 
new job with a cement contractor in midsummer of 2010. He worked for 
5 hours installing forms for poured concrete walls. He took a lunch break in an 
air-conditioned truck and then returned to work. Shortly thereafter, he 
complained of light-headedness and fell backward, striking his head on the 
concrete. He initially refused medical treatment and was given some water and 
then moved to an air-conditioned trailer. He asked to be driven home; however, 
en route he lost consciousness and was taken to the local emergency depart-
ment (ED). On arrival, he was in cardiopulmonary arrest with a core body 
temperature of 108 °F. He was resuscitated twice in the ED before his transfer 
to the intensive care unit. He died the next day of multi-organ system failure 
due to heat stroke. 

(continued)
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  Psychosocial hazards in the workplace include long hours, shift work,    violence, 
harassment, and discrimination. Recently, we have witnessed dramatic examples of 
the psychological effects of that most devastating work hazard—war—in military 
personnel returning from Iraq and Afghanistan. Anxiety, depression, post-traumatic 
stress disorder, and suicide rates in this population have reached historic highs [ 27 ]. 
Studies funded by the National Institutes of Health (NIH) and US Army identifi ed 
the following risk factors  for   suicide in army personnel: being male, being white, 
recent demotion, and previous suicidal thoughts or actions [ 28 ,  29 ]. These mental 
health sequelae reach beyond the soldiers to their families, relatives, and friends. 
 Workplace   violence is encountered in a wide variety of occupations ranging from 
law enforcement to driving taxicabs to providing healthcare and social services. 
Workplace homicides are the fourth leading cause of fatal occupational injuries 
[ 30 ]. More subtle but pervasive is stress in the workplace from job insecurity, 
increased workload demands, and changing employment practices, such as greater 
use of temporary workers. The  National Institute for Occupational Safety and 
Health (NIOSH)   supports research on work organization and other factors that 
 infl uence   job stress with the goal of identifying ways to redesign jobs to create safer, 
healthier workplaces [ 31 ]. 

1.5        Reproductive   Health and the Workplace 

 Reproductive health is a leading public health concern. More than two million 
couples in the United States suffer from infertility; 10–20 % of pregnancies end in 
spontaneous abortion; and 3 % of children are born with major birth defects [ 33 ]. 
Box 1.3 describes a case of reversible male infertility from exposure to lead, a haz-
ard that has not yet been eliminated in the workplace. Table  1.1  (adapted from refer-
ences 34–36) lists chemical and physical occupational exposures known to adversely 
affect the male reproductive system. These exposures may cause harmful effects to 

  Box Case 1.2 (continued)
 The deceased worker was obese with a BMI of 39.9. Cirrhosis of the liver 

was found on autopsy, but he had no other underlying medical conditions and 
toxicology was negative for alcohol or other drugs. On the day he collapsed, 
the outdoor temperature was 82 °F with 76 % humidity, which results in a heat 
index of 88 °F [43]. He had been unemployed for a signifi cant amount of time 
before hiring onto this job. The  Occupational Safety and Health Administration 
(OSHA)   opened an investigation into this worker’s death. Although the 
employer had provided water and an air-conditioned break area, OSHA iden-
tifi ed several defi ciencies in the employer’s safety practices that lead to this 
worker’s death. These defi ciencies included lack of worker training, inade-
quate work/rest cycles, and most importantly, no period of acclimatization for 
new workers. 
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 Box Case 1.3 
 A 41-year-old law enforcement offi cer (“Mr. B.”) presented to his family phy-
sician with a 3-month history of nonspecifi c symptoms of headache, dizzi-
ness, irritability, and trouble sleeping. During the visit, he raised an additional 
concern: he and his wife had been unsuccessfully attempting to conceive a 
child. No cause for the infertility had been diagnosed, and he had successfully 
fathered a child 14 years previously. Among other tests, the physician ordered 
a semen analysis which revealed a low sperm count. 

 Taking a work history, the physician learned that Mr. B. had been working 
full time as a fi rearms instructor for 2 years, fi rst on an outdoor range but in 
the last 6 months at an indoor range. In addition to instruction, his duties 
involved cleaning and maintaining the range, including sweeping up the dust. 
Although Mr. B. used a respirator when sweeping, he noted that the ventila-
tion system was not always operational. The astute physician drew a blood 
lead level, which was markedly elevated at 88 μg/dl. Mr. B. was initially 
removed from work and treated with a short course of chelation. Subsequently, 
Mr. B. was able to adjust his job duties to classroom instruction and limit his 
time at the range to a few days a year to maintain his qualifi cations. 

 Over the next 6 months, Mr. B.’s blood lead level decreased to the mid-30s. 
His physician continued to monitor his sperm count, which rose as his blood 
level dropped. One year later, Mr. B.’s wife gave birth to a healthy baby [ 32 ]. 

    Table 1.1    Selected occupational exposures known to cause adverse male reproductive health 
effects   

 Exposure  Observed effects 
 Occupations/industries where 
exposure may be found 

  Chemicals  

 Carbon disulfi de  Reduced sperm motility 
and viability; abnormal 
sperm morphology; 
erectile dysfunction 

 Manufacture of rayon; synthesis 
of some chemicals and 
pesticides; rubber manufacture 

 Ethylene glycol  Reduced sperm count  Chemical manufacturing; use of 
antifreeze 

 Phthalates  Decreased sperm 
motility; abnormal sperm 
morphology; hormonal 
abnormalities 

 Plastics and glue manufacturing 

 Solvents (i.e., benzene, styrene, 
trichloroethylene) 

 Reduced sperm count and 
motility; abnormal sperm 
morphology; 
genotoxicity; erectile 
dysfunction 

 Petrochemical industry; plastics 
manufacturing; dry cleaning; 
degreasing operations 

(continued)
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Table 1.1 (continued)

 Exposure  Observed effects 
 Occupations/industries where 
exposure may be found 

  Metals  

 Cadmium  Reduced sperm motility  Manufacture of batteries, solar 
cells, alloys, pigments, plastics; 
electroplating; recycling and 
hazardous waste operations 

 Chromium  Abnormal sperm 
morphology; reduced 
semen quality; hormonal 
abnormalities 

 Manufacture of stainless steel, 
pigments, batteries; chrome 
plating; tanning and 
glassmaking; wood 
preservation; painters, cement 
workers, welders 

 Lead  Reduced sperm count, 
motility, and viability; 
abnormal sperm 
morphology; reduced 
semen quality; infertility 

 Brass/bronze foundries; 
manufacture of car batteries; 
residential and commercial 
remodeling (construction before 
the 1980s); sandblasters; fi ring 
range instructors 

  Pesticides  

 Dibromochloropropane (DBCP)  Reduced sperm count; 
hormonal abnormalities; 
testicular atrophy; 
infertility 

 Agricultural fumigant, now 
banned in the United States 

 Organophosphates  Reduced sperm count; 
reduced semen quality; 
hormonal abnormalities; 
genotoxicity 

 Pesticide manufacture; 
insecticide sprayers; farmers; 
pharmaceutical manufacture; 
military 

 Multiple pesticides  Reduced sperm count and 
motility; abnormal sperm 
morphology; erectile 
dysfunction; hormonal 
abnormalities; 
spontaneous abortion; 
birth defects 

 Pesticide manufacture; 
insecticide sprayers; farmers; 
greenhouse workers 

  Physical agents  

 Heat  Reduced sperm counts 
and semen quality; 
abnormal sperm 
morphology; hormonal 
abnormalities; infertility 

 Work near large furnaces 
(ceramic industry) and other 
heat sources; welders 

 Mechanical pressure, i.e., 
bicycle saddles 

 Erectile dysfunction, 
penis sensitivity 

 Bicycle patrol offi cers; bicycle 
messengers 

 Radiation ionizing  Reduced sperm count; 
infertility 

 Nuclear power plant workers; 
healthcare workers; researchers; 
military 

 Radiation nonionizing (radar, 
microwave) 

 Reduced sperm count and 
motility; abnormal sperm 
morphology 

 Power line, cell tower, and 
radio tower workers; use of 
lasers; welders 
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the testes, accessory sex glands, or neuroendocrine (hormonal) system, resulting in 
one or more of the following outcomes: reduced sperm counts, motility, and viabil-
ity; abnormal sperm morphology; reduced semen quality; abnormal neuroendocrine 
hormone profi les; reduced sexual function; and adverse birth outcomes, such as low 
birth weights, spontaneous abortions, and birth defects [ 34 ,  35 ].

   Despite the list in Table  1.1 , many chemicals encountered in the workplace have 
never been tested for reproductive toxicity, and signs and symptoms of impairment 
to male reproductive health can be diffi cult to identify [ 36 ]. For instance,  dibro-
mochloropropane (DBCP),   an agricultural fumigant used in the 1970s, was only 
discovered to be a potent testicular toxin after the wives of employees of a DBCP- 
manufacturing company, talking at a company softball game, discovered that they 
were all having trouble conceiving children. DBCP was subsequently banned in 
1977. Alert clinicians may be the fi rst to discover such a sentinel event.  

1.6     Prevention in  Occupational Health   

 Clinicians can play a major role in preventing work-related injuries, illnesses, and 
fatalities. Since toxicology is fundamentally an aspect of pharmacology, exploring 
patient exposures to toxic substances, whether in the workplace or at home, uses the 
same approach. Contact irritant or allergic dermatitis, urticaria, phototoxicity, or 
other skin disorders trigger a search for work or home exposures or for prescription, 
over-the-counter, or traditional medications. Similarly, liver disease, renal disease, 
or neurologic disorders may warrant consideration of potential exposures in the 
workplace, home or community environment, in addition to a review of personal 
habits, diet, and medication usage. Occupational and toxicology textbooks orga-
nized by organ system as well as by a class of toxicants provide useful information, 
and each region of the United States is served by a NIOSH-funded Education and 
Research Center that includes occupational medicine expertise. The OSHA's Offi ce 
of Occupational Medicine launched a Clinicians webpage (  http://www.osha.gov/
dts/oom/clinicians/index.html    ) to assist primary care clinicians and others caring 
for patients who work. Since one of the fi rst steps in assessing exposure is to iden-
tify what the worker uses at work, the webpage includes a link to  the   OSHA Hazard 
Communication Standard and information on how to obtain a safety data sheet 
( SDS  , formerly referred to as MSDS). All employers are required to have the SDS 
available for each potentially hazardous chemical in the worksite. The SDS contains 
the chemical name of the components and a listing of toxicological information, 
including both acute and chronic health effects. 

 Workplace injuries and illnesses are the result of safety and health hazards that 
can be anticipated, identifi ed, and remediated. Each instance of fatal or nonfatal 
disease or injury is, by defi nition, preventable. Primary prevention starts with a 
general understanding of the work the patient does and potential hazards encoun-
tered. As the story in Box 1.2 shows, workers routinely exposed to heat (and their 
clinicians) should understand preventive measures, know the signs of heat-related 
illness, understand the potentially fatal risk from heat stroke, and be aware of 

1 His Occupation: Safety and Fulfi llment

http://www.osha.gov/dts/oom/clinicians/index.html
http://www.osha.gov/dts/oom/clinicians/index.html


10

underlying health conditions, medications, or habits that may increase the risk [ 37 ]. 
Clinicians can play an important role in educating both their patients and employers 
regarding heat-related illness. For helpful information, see OSHA’s Water, Shade, 
Rest Heat Campaign link under Resources at the end of this chapter.  

1.7     Screening for  Occupational Health   Concerns 

 Asking about work can be challenging for clinicians, not only in terms of the time 
crunch in clinical practice but also because it involves ceding the role of “expert” to 
the patient, who has a body of knowledge that is not immediately available to us. 
Both patients and clinicians may have the tendency to “medicalize” workplace 
issues, seeking to provide medical or surgical interventions when actual prevention 
would require changes in work practices, labor-management negotiation, safety or 
industrial hygiene interventions, or regulatory enforcement. Clinicians may be asked 
to “fi x” problems by providing written evaluations or requests for accommodation 
and other documents, often, it seems, to nobody’s satisfaction. Breaking down these 
issues into components can help, along with identifying useful sources of informa-
tion and referral patterns, some of which are included at the end of this chapter. It 
may help to keep the big picture in mind. Asking your patient about his work estab-
lishes respect and rapport, giving you a better insight into how he spends his time and 
what matters to him [ 38 ]. These two screening questions can be helpful in determin-
ing whether more time should be set aside for a detailed history:

•    What do you do?  
•   Do you have any concerns about exposures at work?    

 Table  1.2  provides a list of situations that should trigger obtaining a more com-
plete occupational and environmental exposure history.

   Table 1.2    Reasons to take an occupational and environmental exposure history   

 • To determine and document mechanisms of work-related injuries 

 • To determine work-relatedness of injuries and illnesses (or to document reasoning for 
referral to a specialist for consultation regarding work-relatedness) 

 • To explore possible causes of illnesses of unknown origin, especially those of the skin, 
lungs, central nervous system, peripheral nervous system, liver, and kidneys 

 • To aid in management and return to work decisions regarding both work-related and 
non-work-related injuries and illnesses 

 • To determine whether or not illnesses are aggravated by work factors 

 • To explore causes of unexpected decline in clinical course or lack of treatment effi cacy 

 • To provide patient education regarding the interaction between workplace hazards and 
health (i.e., asbestos workers and cigarettes; sleep apnea and truck driving) 
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1.8        Responding to  Identified   Occupational Concerns 

 When evaluating a possible work-related injury,    clinicians must determine the 
mechanism(s) of injury, including the specifi c work tasks and ergonomic factors 
that may have contributed to the injury. Important factors include the number of 
hours worked per day, overtime, recent changes in job tasks or processes, tools 
used, environmental factors (such as temperature), previous work injuries, and 
exposures to chemical, biological, physical, biomechanical and psychosocial haz-
ards. Cultural factors within the workplace and the worker including his or her pri-
mary language should be recorded. This information is important not only in 
establishing the cause of the injury for workers’ compensation cases but also in 
making decisions on treatment, management, work restrictions, and return to work. 
Occupational diseases with long latencies require asking about previous jobs and 
exposures. Work activities and exposures should be considered when the usual 
medical management does not result in the expected improvement of a patient’s ill-
ness, such as in work- exacerbated    asthma, or when the etiology is unclear, espe-
cially for common target organs such as the lungs, skin, liver, kidneys, and central 
nervous system. 

 Because of its signifi cant economic,  social  , and legal impact on workers and 
employers alike, the decision of work-relatedness for both injuries and illnesses 
should be based on as much information as possible. Helpful resources  include 
  OSHA’s Clinicians’ webpage and the Agency for Toxic Substances and Disease 
Registry (ATSDR)’s “Taking an Exposure History,” which has a sample exposure 
history form, along with discussion and case studies. These  and   other tools and links 
can be found in the Resources section of this chapter.  

1.9     Ethical Issues in  Occupational Health   

 Ethical issues arise commonly in the fi eld of occupational health. What information 
is an employer allowed to receive when paying for a preplacement or medical sur-
veillance exam? What should a physician do when he or she is concerned about a 
dangerous workplace? How should a physician respond to an employer who is pres-
suring the physician to act in a way that is uncomfortable? The fundamentals of 
bioethics, benefi cence, autonomy, justice, and non-malefi cence apply in occupa-
tional health as they do in any other fi eld of medicine.  The American College of 
Occupational and Environmental Medicine (ACOEM)'s Code of Ethics [39] pro-
vides a good starting point for tackling these issues.  Table  1.3  lists the guiding 
principles of ACOEM's Code of Ethics. 

  Maintaining confi dentiality of a patient’s personal health information is second 
nature to physicians, who are well versed in the Health Insurance Portability and 
Accountability Act (HIPAA). However, laws, such as State Workers’ Compensation 
regulations or federal OSHA standards that include medical surveillance, create 
signifi cant  confusion   in this regard. In general, physicians should follow usual prac-
tice, keeping medical information confi dential, and only release information with 
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patient authorization. Physicians should become familiar with their State Workers’ 
Compensation laws and understand their roles and responsibilities when perform-
ing industrial examinations, such as fi tness for duty and medical surveillance 
exams. OSHA's Clinicians' webpage includes a link to state and federal workers' 
compensation agencies. 

 In the situation where a clinician becomes aware of a dangerous workplace, the 
ethical challenges are to intervene and prevent  further   illness or injury while respect-
ing the autonomy of the patient. Depending on the situation, a clinician may gain 
permission from the patient to speak with the employer in an effort to advise the 
employer and remove the exposure. It may be possible, for example, to engage the 
employer’s workers’ compensation insurance carrier, which should be able to mobi-
lize resources such as safety and industrial hygiene consultation that can identify 
hazards in the worksite and advise on approaches to remediation.  OSHA   also offers 
small business consultations separate from its enforcement activities (see OSHA 
links in the Resources section of this chapter). When the hazard or the illness is new 
or unexpected, for example, when workers in a popcorn manufacturing facility 
developed bronchiolitis obliterans [ 40 ] or when workers in a swine processing facil-
ity developed progressive neuropathy [ 41 ],  the   NIOSH Health Hazard Evaluation 
(HHE)  program   is more suited to evaluate emerging issues. More information on 
the NIOSH HHE program can be found in the Resources section of this chapter. 

 When the employer is unwilling to investigate  and   reduce exposures, you or your 
patient may wish to contact OSHA to determine whether a complaint should be fi led. 
OSHA enforcement activities are highly structured and the best information comes 
from the local area offi ce.    OSHA inspections can reduce hazards and adverse health 
outcomes. Levine et al. reported that randomly inspected worksites subsequently 
experienced a 9.4 % decline in injury rates [95 % CI −0.177 to −0.21] compared with 
worksites that had been randomly selected on the same criteria but not inspected 
[ 42 ]. However, with fewer than 2000 inspectors nationwide for private workplace 
enforcement activity, even the most effi cient targeting systems can address only a 
fraction of hazardous worksites. For information on contacting OSHA, worker rights, 
and clinicians’ role, see the Resources section of this chapter.  

   Table 1.3    Seven principles of ACOEM’s code of ethics   

 1 An obligation to enhance a safe and healthy workplace environment 

 2 An obligation to maintain ethical standards 

 3 An obligation to avoid discrimination 

 4 An obligation to maintain professional competence 

 5 An obligation to maintain patient confi dentiality 

 6 An obligation to advise and report 

 7 An obligation to address confl ict of interest 
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1.10     Summary 

 Despite the frustrations and challenges, attention to occupational safety and health 
offers unique insights into patients’ emotional and physical well-being and provides 
patients an opportunity to take ownership of important aspects of health promotion 
and injury prevention. Acknowledging the centrality of the patient’s role in creating 
and ensuring a safe, healthy and fulfi lling work environment helps establish respect 
and honors the dignity of his calling.      

1.11     Resources 

  The    Occupational Safety and Health Administration (OSHA)    [  http://www.
osha.gov/    ] is charged with creating and enforcing regulations for safe and healthy 
workplaces. OSHA has a webpage for workers, detailing their rights for a safe and 
healthy workplace:   http://www.osha.gov/workers/index.html    . Employers can learn 
about their responsibilities and how to obtain assistance from OSHA at this link: 
  http://www.osha.gov/employers/index.html    

•    Occupational Safety and Health Administration (OSHA). Heat Campaign: Water 
Rest Shade. Accessed at:   http://www.osha.gov/SLTC/heatillness/index.html    . It 
has many resources for employers and workers, including low-literacy informa-
tion and a smartphone app that calculates the heat index and provides reminders 
about workplace protective measures.  

•   OSHA’s Clinicians’ webpage:   http://www.osha.gov/dts/oom/clinicians/index.
html    . It provides information, resources, and links to help clinicians navigate 
OSHA’s web site and aid clinicians in caring for workers. Key sections of the 
Clinicians’ webpage include:
 –    Ethics and Confi dentiality in Occupational Health  
 –   Evaluating Occupational Exposures and Injuries  
 –   Medical Records—Laws and Confi dentiality  
 –   Reporting a Dangerous Workplace  
 –   Setting up a Safe Outpatient Offi ce  
 –   Workers’ Compensation       

  The National Institute for Occupational Safety and    Health     (NIOSH)  [  http://
www.cdc.gov/NIOSH/    ] is the US federal agency that conducts research, provides 
education, and makes recommendations to prevent worker injury and illness. 
NIOSH webpages of particular interest:

•    Men’s Reproductive Health in the Workplace:   http://www.cdc.gov/niosh/topics/
repro/mensWorkplace.html    .  

•   NIOSH’s Education and Research Centers [  http://www.cdc.gov/niosh/oep/erc.
html    ] are university-based programs located around the country. The centers pro-
vide  clinical   services, train occupational health professionals, and do research.  
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•   NIOSH Health Hazard Evaluation [  http://www.cdc.gov/niosh/hhe/     ]  is a worksite 
evaluation that can be obtained through a request by an employer or three or 
more employees.  

•   NIOSHTIC-2 [  http://www2a.cdc.gov/nioshtic-2/    ] is a searchable bibliographic 
database of occupational safety and health publications, documents, grant 
reports, and journal articles supported in whole or in part by NIOSH.    

  The    Agency for Toxic Substances and Disease Registry (ATSDR)    is a federal 
public health agency of the US Department of Health and Human Services tasked 
with providing evaluation and education regarding environmental health hazards. 
ATSDR’s Case Studies in Environmental Medicine include “Taking an Environmental 
History”:   http://www.atsdr.cdc.gov/csem/exphistory/docs/exposure_history.pdf    . 

  The    Association of Occupational and Environmental Clinics (AOEC)    [  http://
www.aoec.org/    ] is a nonprofi t organization committed to improving the practice of 
occupational and environmental health through information sharing and collabora-
tive research. AOEC has a network of over 60 clinics and 250 individual members 
across the United States and in some other countries. AOEC’s clinic directory is a 
helpful resource:   http://www.aoec.org/directory.htm    . 

  The    American College of Occupational and Environmental Medicine 
(ACOEM)    [  http://www.acoem.org/    ] is the professional organization of physicians 
specializing in the fi eld of occupational and environmental medicine. ACOEM con-
ducts continuing educational training for physicians, produces clinical guidelines 
and policies, and is a source for locating an occupational medicine specialist. 

  The    American Public Health Association (APHA)    [  https://www.apha.org/    ] is 
the largest organization of public health professionals in the United States. APHA is 
comprised of multiple interest groups, including an Occupational Safety and Health 
section [  https://www.apha.org/apha-communities/member-sections/occupational-
health-and-safety    ] and a Men’s Health Caucus [  https://www.apha.org/apha-com-
munities/caucuses/mens-health-caucus    ].   
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 2      Sunscreens and Ultraviolet Light: 
What You Need to Know       

        Shilpi     Khetarpal       and     Kenneth     J. Tomecki     

      Abbreviations 

   UV    Ultraviolet   
  UVR    Ultraviolet radiation   
  CPD    Cyclopyrimidine dimers   
  BCC    Basal cell carcinoma   
  SCC    Squamous cell carcinoma   
  AK    Actinic keratosis   
  FDA    Food and Drug Administration   
  SPF    Sun protection factor   

2.1           Ultraviolet Light 

 Ultraviolet radiation (UVR) from the sun is strongest between the hours of 10:00 
A.M. and 4:00 P.M. and stronger at latitudes near the equator especially during the 
summer months.  Acute and chronic exposure   to UV radiation leads to cellular and 
clinical changes that promote the unregulated growth of skin cells that can lead to 
 nonmelanoma skin cancer (NMSC)   [ 1 ]. UV radiation consists of wavelengths of 
light from 200 to 400 nm and classifi ed into three bands: UVC (200–290 nm), UVB 
(290–320 nm), and UVA (320–400 nm).  UVA and UVB wavelengths   are most dam-
aging to human skin and directly contribute to the development of skin cancer [ 1 ]. 
The UVC spectrum and other subdivisions are less likely to contribute to carcino-
genesis. Due to its short wavelength, UVC rays do not reach the earth’s surface and 
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contribute minimally to carcinogenesis. UVA accounts for more than 90 % of the 
radiation that reaches the earth’s surface; UVB accounts for the rest. Much of the 
UVB radiation is scattered by the ozone layer, clouds, and glass. UVA with its lon-
ger wavelength is able to penetrate more deeply into the skin and has greater poten-
tial to damage the skin [ 2 ]. Both UVA and UVB cause cutaneous immunosuppression 
in the skin causing changes in DNA, specifi cally the formation of  cyclopyrimidine 
dimers (CPD)  ; these mutations block replication which negates progression to the S 
phase checkpoint causing apoptosis of mutated cells. UVR causes more than 90 % 
of the visible sun-induced aging changes in the skin [ 3 ]. Approximately 25 % of 
lifetime sun exposure occurs by age 18; an individual has a third of their sun expo-
sure between the ages of 40 and 60, based on a 78-year lifespan [ 3 ].  

2.2     Skin Cancer 

  Skin cancer   is the most common type of cancer in the United States affecting 
approximately fi ve million individuals each year; its incidence continues to rise [ 4 ]. 
Basal cell carcinoma (BCC) is the most common type of skin cancer accounting for 
approximately 80 % of all skin cancer, followed by squamous cell carcinoma (SCC). 
One in fi ve Americans will develop a skin cancer in their lifetime [ 4 ]. The annual 
cost of treating skin cancer in the United States is over $8 billion. Exposure to UV 
radiation is the main environmental risk factor for NMSC.  

2.3      Tanning   

 The skin darkens or “tans” after UVR as a protective response. UVA and UVB rays 
affect the skin in different ways. UVA rays cause immediate pigment darkening, 
within seconds, due to the oxidation of pre-existing melanin and the darkening 
fades within hours. UVB rays cause delayed pigment darkening, a protective 
response that occurs 72 h after UV exposure [ 5 ]. Darkening develops from 
increased melanocyte activity and new melanin production. Sunburn occurs from 
UVB exposure causing vasodilation, redness, and edema; changes occur immedi-
ately and peak within 24–48 h. Mild sunburn is equivalent to a fi rst-degree burn; 
more severe sunburn can cause blistering and extensive peeling similar to a sec-
ond-degree burn [ 5 ].  

2.4     Photoaging 

 Chronic UV exposure leads to  photoaging   changes in the skin. Data suggest that 
UVA is primarily responsible for photoaging, while UVB is responsible for sunburn. 
Photoaging includes a variety of changes such as loss of the extracellular matrix that 
supports collagen leading to wrinkles, loss of elasticity, decreased subcutaneous fat, 
and prominence of telangiectasia [ 6 ]. Histologically, the accumulation of degraded 
elastic tissue, known as solar elastosis, is the main feature of photoaged skin.  

S. Khetarpal and K.J. Tomecki



19

2.5     Sunscreens 

 Sunscreens are compounds that interact with  UV wavelengths   that would normally 
interact with molecules in the skin leading to change. Sunscreens were fi rst developed 
in the 1940s and were developed to prevent sunburn; today they have been refi ned to 
prevent other aspects of the sun exposure including photoaging and skin cancer. 
Sunscreens are composed of either inorganic (physical agents) or organic compounds 
(chemical sunscreens) with different ranges of activity in the UVA and UVB spectrum. 

2.5.1      Mechanism of Action   

 Sunscreens form a fi lm or coating on the outer layer of skin (stratum corneum) pre-
venting UVR from penetrating the epidermis and dermis. The active ingredients 
work by absorbing or scattering radiation then refl ecting the light particles [ 7 ]. 
Chemical agents, or inorganic compounds, include zinc oxide and titanium dioxide 
and work by absorbing radiation then scattering the light particles, based on their 
size. Such compounds are called sunblocks and provide protection in both the UVA 
and UVB ranges. Physical sunscreens, or organic agents, absorb energy from the 
sun then dissipate the light particles as heat. Physical agents have most of their 
activity in the UVB range. Most sunscreens contain a combination of chemical and 
physical agents and protect the skin against both UVA and UVB wavelengths. Table 
 2.1  shows a list of FDA-approved sunscreen ingredients and corresponding wave-
lengths of activity for each agent.  

   Table 2.1     FDA-approved sunscreen active ingredients   with activity shown in UVB and UVA 
spectrum    

UVB
(290-320 nm)

UVA2
(320-340 nm)

UVA1
(240-400 nm)

Chemical 
Category

Compound

Organic PABA 
(para-aminobenzoic 
acid)
Padmiate O
Octinoxate
Cinoxate
Homosalate
Octisalate
Trolamine
Octrocrylene
Ensulizole
Dioxybenzone
Oxybenzone
Sulibenzone
Ecamsule
Meradimate
Avobenzone

Inorganic Titanium Dioxide
Zinc Oxide   
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2.5.2       Sunscreens  and Skin Cancer   

  Actinic keratosis (AK)   is a marker for high levels of cumulative UV exposure. AK 
is a true pre-cancer and their presence is associated with a higher risk of BCC, 
SCC, and melanoma [ 8 ]. The use of sunscreen on a regular basis is effective in 
preventing AK and squamous cell carcinoma [ 9 ]. Thompson et al. showed that 
regular sunscreen use reduced the occurrence of new AKs, and after 7 months the 
average number of new AKs decreased by more than half [ 10 ]. The use of sun-
screen may help to prevent the development of basal cell carcinoma and mela-
noma, but data are inconclusive nonetheless; sunscreen use is recommended for 
any individual, regardless of his/her skin cancer history, especially for prolonged 
outdoor activity.   

2.6     Sunscreen and Photoaging 

  Photoaging   is a result of excessive solar UV exposure. Sun-induced skin changes 
are different both clinically and histologically from natural aging changes in the 
skin [ 9 ]. Other factors like smoking can affect photoaging, but UV exposure is the 
main cause. Minimizing sun exposure can help prevent both skin cancer and photo-
aging, a fact confi rmed in individuals with similar genetic backgrounds living in 
different latitudes who experience different levels of UVR [ 9 ].  

2.7     Regulation 

 Sunscreens are commonly available and are regulated by the  Food and Drug 
Administration (FDA)  . Regulations include the concentration of active ingredients, 
 sun protection factor (SPF)  , and safety labeling. Effi cacy is measured by the SPF 
and calculated by the percent of blocked radiation. Current FDA labeling guidelines 
are illustrated in Fig.  2.1 . Two recent changes include an SPF maximum of 50+ and 
maximum-time-claimed water resistance (either 40 or 80 min). In order to be water 
resistant, the product must maintain the indicated protection after either 40 or 
80 min of water immersion.

2.8        How to Apply Sunscreen 

 Proper use and reapplication of sunscreen is essential for maximum protection 
[ 9 ]. Childhood sunscreen use ideally should be coupled with  sun avoidance   
during peak hours (11 A.M. to 3 P.M.) and use of protective clothing. Working 
guidelines for all individuals should entail a healthy respect for the sun and its 
potential side effects.     
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         As adopted by the 1997 American Dental Association House of Delegates, dentistry 
is defi ned as the evaluation, diagnosis, prevention, and/or treatment ( nonsurgical , 
 surgical ,  or related procedures ) of diseases, disorders, and/or conditions of the oral 
cavity, maxillofacial area, and/or the adjacent and associated structures and their 
impact on the human body, provided by a dentist, within the scope of his/her educa-
tion, training, and experience, in accordance with the ethics of the profession and 
applicable law. In addition to general dentistry, the  American Dental Association 
(ADA  ) currently recognizes the following  dental specialties  :

    1.    Pedodontics ( children )   
   2.    Orthodontics and dentofacial orthopedics ( braces )   
   3.    Endodontics ( root canals )   
   4.    Periodontics ( gums )   
   5.    Prosthodontics ( fi xed and removable dentures )   
   6.    Oral and maxillofacial surgery ( OMFS )   
   7.    Oral and maxillofacial radiology   
   8.    Oral and maxillofacial pathology   
   9.    Dental public health ( dental epidemiology and community health policies )    

   Note that “cosmetic dentistry” is NOT a recognized dental specialty!  
 While that defi nition seems relatively straightforward in print, in actual practice 

it can be a confusing miasma for both patients and healthcare providers to determine 
when an  oropharyngeal condition   is best treated by a dentist or physician. Equally 
important is the confusing issue of whether treatment should be paid for by dental 
or medical insurance. 

        G.  K.   Roberts ,  D.D.S.      (*) 
  Oral Medicine and Maxillofacial Surgery, Department of Surgery ,  Stanford University 
Medical Center and Lucille Packard Children’s Hospital ,   750 Welch Road #118 , 
 Palo Alto ,  CA   94304 ,  USA   
 e-mail: groberts@stanford.edu  
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 For example, a patient is in a bicycle accident not protected by a helmet and 
sustains Le Fort II fx, nasal fx, midline AP palatal fx, mandibular condylar fx, man-
dibular angle fx, mandibular midline symphysis fx, maxillary and mandibular alve-
olar ridge fx’s, several tooth avulsions, multiple coronal fractures into dentin and 
pulp of various teeth, and extensive  facial and perioral lacerations  . Treatment 
includes an initial major multi-hour surgery to reduce and stabilize the bone 
 fractures, repair soft tissue lacerations, as well as extract all non-restorable teeth. 
A couple of weeks after the initial surgery, endodontic treatment is performed on the 
teeth with exposed pulps; dental restorations are placed to cover dentin and repair 
coronal fractures, along with interim fi xed and removable partial dentures to restore 
some oral function and aesthetics. Several months later, implants are inserted to 
more defi nitively replace the missing teeth, followed by implant-supported crowns 
and bridges after several additional months of healing. Over the course of recovery, 
this patient also benefi ted from the care of a physical therapist well versed in head 
and neck injuries, as well as an orthodontist. Certainly an  OHNS/ENT physician  , 
facial plastics surgeon, or OMFS could provide the initial acute surgical care, but 
which provider is going to coordinate and provide the requisite follow-up recon-
structive care that may take up to 24 months to complete in such situations? Will 
medical or dental insurance pay for all these very expensive services? 

 Another patient had  oropharyngeal cancer   treated with surgical resection of the 
tumor and extraction of all nonviable teeth, head and neck radiation therapy, and 
chemotherapy. The patient was advised to have professional dental prophylaxis 
every 2–3 months due to the radiation-induced xerostomia, but unfortunately the 
 patient’s dental insurance   plan only covered two dental cleanings a year, and the 
patient did not have suffi cient disposable income to afford the additional suggested 
cleanings. Several dozen months after surviving cancer, the patient developed mul-
tiple painful dental caries extending the pulp, resulting in dental abscesses and 
requires endodontic treatment on 17 teeth along with 21 crowns. The patient’s 
 medical insurance carrier stated these were dental problems and refused to offer 
coverage. The patient’s dental insurance provider stated the problem was a result of 
the patient’s cancer, so treatment should be covered by the medical insurance; com-
plicating the issue is the fact that the patient only had a $1500 maximum dental 
benefi t per year which would not adequately cover the necessary costs in any event. 
Unfortunately the patient did not have $50,000 lying around to pay for this care. 
How will this patient be able to afford the necessary care to get out of pain and 
restore normal oral function? 

 Since the teeth are part of the maxilla and mandible—which incidentally are 
anatomically attached to and physiologically part of the rest of the body—it would 
seem much more logical and effi cient if all healthcare needs, including those of an 
 odontogenic origin  , would be covered by a patient’s health insurance. The current 
system of having dental insurance separate and not integrated with overall health-
care insurance does not make any logical sense. 

 This chapter will provide a brief overview of many common oral issues that we 
have seen in both our hospital dental clinic and the author’s private practice; it is not 
meant to be a comprehensive source for dental research, but rather a practical 
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overview. It was primarily extracted from a series of lectures on oral health concerns 
given annually at Stanford Medical School by the author. 

 What can a person do to help ensure a lifetime of healthy teeth? Like many other 
aspects of healthcare, most dental problems can be broken down to those injuries 
caused by outside factors, such as trauma and those problems caused by lifestyle 
choices. It turns out that most dental problems are  PREVENTABLE  with a modicum 
of daily care! A man’s journey to dental health starts at a young age; parents can help 
their children develop healthy teeth by establishing a daily home care regimen once 
the teeth begin erupting, encouraging a diet that is low in sugar and acids, implement-
ing biannual visits to the dentist beginning around age 3–4 years old for professional 
care including placement of sealants as posterior adult teeth erupt,  initiating  orthodon-
tic care   to ideally align teeth if needed, and modeling healthy lifestyle choices. 

 Good daily  home dental hygiene   care includes:

•    Carefully brushing all the teeth for at least 2 min with a manual or powered brush 
with soft, compact bristles, at least once and preferably twice per day—also be 
sure to replace the toothbrush/brush head every 3 months or so  

•   Meticulous daily fl ossing of all teeth  
•   Use of a non-alcohol fl uoride rinse or gel each day  
•   Use of a antibacterial mouth rinse, if needed  
•   Adherence to a healthy diet low in sugars and acids    

 Recommended  periodic professional dental care   includes:

•    Routine radiographic studies (  full mouth X-ray (FMX) q/5 years, bitewings (BW) 
q/12–30 months )  

•   Routine clinical examination ( q12 months )  
•   Routine dental prophylaxis ( q3–6 months )  
•   Sealants and preventive resin restorations (PRN)    

 Sadly, most research and surveys on oral health by organizations such as the 
ADA and CDC demonstrate that men are at higher risk for  intraoral problems   and 
also fail to care for their dentition as well as women. Men frequently make lifestyle 
choices that can place the mouth at risk: contact sports, tobacco chewing, excess 
alcohol intake, smoking various substances, and over working—all of which can 
lead to systemic medical issues and oral health problems. For example, men have 
higher rates of oral cancer, as well as increased likelihood of cardiovascular disease, 
both of which are often treated with medications that can cause xerostomia. 
According to the  American Academy of Periodontology  , females are twice as likely 
to seek routine professional dental examinations compared to males and are 26 % 
more likely to perform recommended daily home care; in addition, men are much 
less likely to follow through with completing proposed treatment. 

 Note that home oral healthcare can become more problematic in disabled and 
elderly patients. Decreased visual acuity associated with normal aging can limit the 
ability of older patients to see plaque and tarter. Reduced manual dexterity can also be 
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a signifi cant issue with disabled and geriatric patients, as problems such as  arthritis, 
Parkinson’s, and stroke can interfere with the ability to properly brush and fl oss. 
Powered toothbrushes are often benefi cial at improving plaque removal; fl ossing tools 
can also be helpful.  Cognitive changes   associated with mental illness as well as aging 
frequently impact home oral healthcare. Older patients may exhibit short- term mem-
ory loss; these patients may simply forget to brush and fl oss. Depression can also 
impact home care. More serious cognitive functional challenges such as severe autism, 
schizophrenia, senility, dementia, and Alzheimer’s can preclude patients from being 
able to care for themselves, cause diffi culty for in-home caregivers, and limit the abil-
ity of these patients to receive dental care in a routine outpatient setting. 

 Access to dental care can also become an issue. During the majority of their 
lives, most adults exercise a great deal of control over their oral health status and 
retain full responsibility for their home healthcare. However, in times of disability 
and when reaching geriatric stages of life, some patients may no longer be able to 
drive themselves to dental appointments, may have reduced mobility, may fre-
quently become dependent upon others for their daily living needs, and may often 
feel they have lost their ability to infl uence and control their dental health status. 
Currently in America, many caregivers assisting  disabled and elderly patients   are 
immigrants that speak English as a second language. Dental care may not have been 
a cultural priority in many caregivers’ homelands, so caregivers may need to be 
educated on the expected standards of dental care in the United States, so they may 
properly assist with the required routine dental needs and daily home care regimen 
necessary to maintain the oral health of their elderly patients. Over 1.5 million 
elderly Americans are living in assisted care facilities. Over 60 % of these facilities 
do NOT have a dentist either on staff or on call to treat inpatients. A survey of 
skilled nursing facilities in California found that over 30 % of patients were in need 
of emergency dental care, and over 90 % of nursing home residents required some 
form of dental therapy. Financial barriers blocking appropriate dental care are also 
a signifi cant concern for disabled and geriatric patients. Many adults lose their den-
tal insurance benefi ts upon retiring from work and Medicare does NOT cover dental 
procedures. Likewise, during times of temporary or permanent disability, dispos-
able income may be reduced. Many disabled and elderly patients present with chal-
lenging oral health conditions that require costly, complex, multidisciplinary care to 
resolve. Unfortunately many such patients no longer have the fi nancial resources to 
fund such efforts and are forced to defer comprehensive dental care. 

 Obviously avoiding  tobacco products  , limiting alcohol intake, not placing very 
high temperature items in the mouth ( including smoke, liquids, and food ), not engag-
ing in tooth damaging habits or body modifi cations ( such as tongue piercings and 
cheek gauging ), and skipping other behaviors potentially injurious to the dentition can 
all be of help in preserving a healthy oral environment. Likewise, given the high inci-
dence of head and maxillofacial trauma, the severe potential risks, along with enor-
mous personal and societal costs, taking a basic protective step like wearing a helmet 
is appropriate for ANY activity involving motion and the risk of falling or being 
struck, particularly common activities like—bicycling, rollerblading, skate boarding, 
skiing, snowboarding, etc. In addition to a helmet, wearing protective eyewear and an 
athletic mouth guard can also be prudent for many other activities and sports. 
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 Numerous systemic medical problems impact oral health, particularly as 
 patients age  :

•    Diabetes  
•   Cancer  
•   Hypertension  
•   Cardiovascular disease  
•   Pulmonary problems  
•   Organ transplant  
•   Osteoporosis  
•   Joint replacement  
•   Alzheimer’s  
•   Parkinson’s  
•   Depression and other mental health conditions  
•   Sleep apnea  
•   Vision issues  
•   Arthritis  
•    Sjögren’s   syndrome    

  Orofacial pain   can be placed into two categories: odontogenic pain that arises 
from the teeth or supporting structures and non-odontogenic pain. Diagnosis can be 
complicated by pain referral and other factors; however, in most cases of odonto-
genic discomfort, the dental cause can eventually be found with careful history, 
thorough exam, appropriate imaging, and a degree of patience.

  Common odontogenic  causes   of orofacial discomfort: 

•   Caries/cavities/decay  
•   Broken or lost dental restorations  
•   Dentin exposure  
•   Attrition/erosion of teeth  
•   Pulpitis/abscesses  
•   Periodontal problems  
•   Cracked tooth syndrome  
•   Gross tooth fracture  
•   Vertical and horizontal root fractures  
•   Malocclusion  
•   Congenital malformation of teeth  
•   Tooth  displacement   trauma   

  Examples of non-odontogenic causes of orofacial discomfort: 

•   Sinusitis/allergic rhinitis  
•   Myofascial pain dysfunction of the muscles of mastication ( MPD )  
•   Temporomandibular disorders ( TMD/TMJ disorders )  
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•   Recurrent aphthous ulcers  
•   Herpetic gingivostomatitis  
•   Herpes zoster ( shingles )  
•   Maxillofacial trauma  
•   Sialadenitis  
•   Maxillofacial pathology  
•   Neuralgia and headaches  
•   Angina pectoris ( radiating to left posterior mandible )    

 Note that patients receiving  immunosuppressive therapy   are at considerable risk 
for sepsis if active odontogenic disease is not identifi ed and treated before initiation 
of care. Patients requiring  dental screening   prior to medical care include those 
having:

•    Chemotherapy  
•   Radiation therapy to head and neck  
•   Bone marrow transplant ( BMT )  
•   Solid organ transplant (e.g.,  heart, kidney, liver )  
•   Cardiac prostheses (e.g.,  valve replacement, LVAD )  
•   Orthopedic appliances (e.g.,  total joints )    

 Dental caries is a complex disease with many contributing factors. It is a trans-
missible bacterial infection, caused primarily by  Streptococcus mutans , 
 Streptococcus sobrinus , and  Lactobacilli , as well as  Actinomyces viscosus  and 
 Nocardia  spp. The enamel and dentin are demineralized and destroyed by acid, 
primarily through bacterial fermentation of food debris—principally carbohydrates. 
When the oral pH drops below 5, then demineralization exceeds the natural remin-
eralization, resulting in caries formation. Caries confi ned to the enamel may remin-
eralize in the right circumstances, but once caries extends into the dentin, a dental 
restoration is required to restore the tooth and prevent the caries from reaching the 
pulp. Once the caries reaches the pulp, the only treatment options are endodontic 
therapy or tooth extraction. Fortunately dental caries is completely preventable with 
good home care and regular professional dental visits. One of the best clinical tools 
available for limiting dental disease is the  Caries Management by Risk Assessment 
(CAMBRA) protocols   developed over the last decade or so. 

 Periodontitis is a bacterially induced, localized, chronic  infl ammatory disease   
that destroys the connective tissue and bone that support the teeth. With good home 
care, it is completely preventable. Periodontal disease is the most common reason 
adults over the age of 30 lose teeth; approximately 50 % of older adults suffer from 
periodontal disease. Common  periodontal problems   include:

•    Gingivitis  
•   Necrotizing ulcerative gingivitis ( NUG )  
•   Periodontitis  
•   Periodontal abscess  

G.K. Roberts



29

•   Pericoronitis  
•   Gingival recession/root exposure  
•   Recurrent aphthous ulcers  
•   Herpetic stomatitis    

 Once it progresses, periodontitis can be diffi cult to treat, so the key is  prevention   
and early intervention! 

 Fortunately most odontogenic infections still respond to  penicillin   ( Pen VK 
500 mg, po qid for 5–7 days ). Metronidazole ( 500 mg, po qid for 7–10 days ) can be 
added for more virulent mixed infections. For more severe odontogenic infections, 
Augmentin ( 875 mg, po bid for 7–10 days ) also works well. If allergic to penicillin, 
then clindamycin ( 300 mg, po tid for 5–7 days ) is a good choice. Other common 
options include azithromycin and clarithromycin. Be sure to review current guide-
lines from the American Dental Association, American Heart Association, and the 
American Academy of Orthopedic Surgeons, as routine antibiotic prophylaxis for 
dental treatment for patients with heart murmurs and prosthetic joints are no longer 
recommended. 

  Edentulism   refers to the loss of adult  teeth   and can be either partial or complete. 
Partial edentulism can place patients at risk for collapse of the dental arch form, 
increase the risk of periodontal disease, and result in higher dental decay rates. Both 
partial and complete edentulism can cause diffi culties with eating and nutritional 
intake, interfere with normal speech and phonation, precipitate jaw bone resorption, 
cause problems with the TMJ and muscles of mastication, and alter normal facial 
appearance resulting in negative psychosocial effects, poor self-image, and depres-
sion. Edentulous patients can be treated using a traditional removable prosthesis for 
far less cost than with implant prosthetics or fi xed crown and bridge restorations.    A 
complete denture ( CD ) or partial removable denture ( RPD ) can cost $2500 or less. 
Although offering a reduced cost, removable prostheses are unfortunately not a 
panacea, as they result in other sequela. Most edentulous patients prefer the stability 
and security of implant-supported prostheses whenever possible—particularly on 
the mandible. Implants also have the added advantage of preserving residual bone. 
However, implants are more invasive, costly, and time consuming than removable 
prostheses. Looked at in aggregate, implant-retained prosthesis are clearly the best 
current option for restoring function in most patients suffering from tooth loss. 
Unfortunately, patients who have received radiation treatment for oropharyngeal 
cancer and those who have had bisphosphonate treatment may not be candidates for 
implants. After oropharyngeal radiation therapy, treatment of edentulism should be 
deferred for several months. In addition,  post-cancer treatment sequelae   can signifi -
cantly impact prosthetic options due to limited mouth opening, insuffi cient residual 
tissue to support prosthesis, mucositis preventing use of removable prostheses, and 
radiation damage limiting reconstructive surgical options—including placement of 
dental implants. In some cases functional limitations occurring in the oral cavity as 
a result of oropharyngeal cancer treatment may prevent ANY dental prostheses 
from being successfully utilized. 
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 Recurrent  aphthous ulcers   often occur in response to stress and appear as  discrete, 
shallow ulcerations that are often quite painful. They are usually located on move-
able, unattached intraoral mucosa surfaces—initially presenting with an erythema-
tous halo then turning while. They are typically at a different location each episode 
and are usually self-limiting in 7–10 days. There is no effective treatment, just pal-
liative care using topical medications. 

 In contrast, herpetic gingivostomatitis is caused by the HSV (herpes simplex virus). 
A brief period of prodromal tingling and itching may occur. The primary form is 
accompanied by fever and pharyngitis, followed by the eruption of small irritating 
vesicles on the oral mucosa, especially the tongue, gums, and cheeks. Ninety percent 
of the population has HSV ABs; 40 % develop secondary HSV infection. The second-
ary form repeats in the same location and generally manifests only as pain and vesicles. 
These diffuse vesicles form on the attached ( bound down ) mucosa and then rupture, 
leaving painful ulcers, followed by a yellowish crust. Other fi ndings can include sub-
maxillary lymphadenopathy, increased salivation, halitosis, anorexia, and keratocon-
junctivitis. Treatment includes topical and systemic antiviral agents, no steroids. 

 Herpes zoster or  shingles   is another virus that can occasionally manifest as pain 
or sores in the mouth, typically in older adults. Before cutaneous signs emerge, it can 
present a confusing mix of symptoms that can mimic odontogenic disease. Herpes 
zoster classically presents as small red nodules erupting unilaterally around the tho-
rax or vertically on the arms and legs, which rapidly become vesicles fi lled with clear 
fl uid or pus; these vesicles dry and form scabs about 10 days after eruption. However, 
herpes zoster may produce painful vesicles in the oral cavity on the buccal mucosa, 
tongue, uvula, pharynx, or larynx. Fever and general malaise accompany pruritus, 
paresthesia or hyperesthesia, and tenderness along the course of the involved sensory 
nerve. Treatment includes supportive therapy and systemic antiviral agents. 

  Candidiasis   can affl ict many people and is a common infection during chemo-
therapy. It characteristically produces soft, elevated plaques on the buccal mucosa, 
tongue, and sometimes the palate, gingivae, and fl oor of the mouth; the plaques may 
be wiped away. The lesions of acute atrophic candidiasis are red and painful. The 
lesions of chronic hyperplastic candidiasis are white and fi rm. Localized areas of 
redness, pruritus, and a foul odor may be present.  Treatment includes topical and 
systemic antifungal agents.  Do NOT use the destructive sugar containing oral tro-
ches and rinses! Finding nonsugar-containing oral medications can be challenging. 
For years the best option for a nonsugar-containing oral antifungal preparation was 
for patients to place nystatin vaginal pastilles in their mouth and let them dissolve. 
Unfortunately, this formulation is no longer available. Sadly the current nystatin 
suspension and clotrimazole oral troches contain sugar compounds which in debili-
tated and immune-compromised patients can rapidly decay teeth in a matter of 
weeks. The best currently available  sugar-free options   are to prescribe either:

 –    Nystatin USP powder and allow patients to mix it with water prior to each use 
( RX: dispense 60 g powder ,  have patients dissolve 1 tsp of powder into 2–4 oz 
water ,  and swish for 60 s QID ).  

 –   Miconazole seven vaginal suppository dissolved in the mouth QID.    
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 Xerostomia (  chronic dry mouth   ) affects numerous people, including 
 approximately 30 % of persons over the age of 65. Xerostomia can lead to a variety 
of problems including dysphasia ( diffi culty in swallowing ), dysgeusia ( inability to 
taste ), dysphonia ( diffi culty in speaking ), halitosis ( bad breath ), rampant ectopic 
tooth decay, inability to wear dentures, and an increase in oral infections, especially 
yeast ( thrush caused by Candida albicans ). 

  Xerostomia   can be caused by a variety of  medications  , including some antihista-
mines and decongestants, certain antidepressants, anticholinergics, anorexiants, 
antihypertensives, antipsychotics, anti-Parkinson agents, diuretics, and some seda-
tives, along with some illegal recreational drugs including methamphetamine, 
cocaine, and ecstasy. A variety of medical conditions can also induce xerostomia, 
including radiation therapy for the treatment of head and neck cancer, chemother-
apy for cancer, poorly controlled diabetes, sarcoidosis, Sjögren’s syndrome, sys-
temic lupus erythematosus ( SLE ), obstructive sleep apnea ( OSA ), and rheumatoid 
arthritis ( RA ). 

 There is no defi nitive treatment for xerostomia; however,  multifocal palliative 
care   includes:

•    Increased intake of cold,  nonsugar-containing fl uids  , including water.  
•   Chewing/sucking on sugarless gum or candy ( particularly those with xylitol ).  
•   Hourly use of saliva substitutes and moisturizing agents ( Biotene, Oasis, etc. ) as 

needed.  
•   Daily application of non-alcohol topical fl uoride preparations ( ACT, Phos-Flur, 

Gel Kam, Prevident, Natural Dentist, etc. ); consider fl uoride tray use.  
•   Daily use of  alcohol-free antibacterial rinses      ( 0.12 % chlorhexidine gluconate 

USP: NDC 052376-021-02 ).  
•   Salivary gland inductive medications ( pilocarpine and cevimeline HCl ).  
•   Meticulous daily home oral hygiene care with fl ossing and brushing:

 –    Consider power brush (Oral B-Braun or Philips Sonicare) with small compact 
soft heads changed q3 months or extra soft compact manual brush (e.g., 
Nimbus).  

 –   Consider  fl ossing tool   (Johnson & Johnson Reach Access).  
 –   Use dry cotton swabs (Q-tips) to clean sensitive areas.     

•   Increased frequency of dental prophylaxis ( q3 months ).  
•   Low-sugar/low-acid diet.    

 It is critical for patients with xerostomia to avoid food with high sugar and high 
acid. Beware of hidden sources ( simple carbohydrates, corn syrup, low pH, etc. ). 
For example, 20 oz of one of the most common sports drinks has a pH of 3.3 and 
34 g of sugar; soft drinks are even worse—20 oz of an average cola has a pH of 2.46 
and 69 g of sugar. Likewise, some common nutrition beverages used in healthcare 
have 20 g of sugar, while others only contain only 1 g; patients and providers need 
to be vigilant. 

 Oral mucositis is a painful condition that can severely compromise oral and pha-
ryngeal function, inhibit adequate nutrition and hydration, as well as lead to local 
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and systemic infections. It effects 40 % of chemotherapy patients and 80 % of head 
and neck radiation therapy patients. It can make oral tissue so painful and friable 
that removable prosthetic devices cannot be tolerated. Treatment includes aphthous 
ulcer rinse, alcohol-free CHG rinse, viscous lidocaine, 0.1 % hydrocortisone rinse, 
Caphosol rinse, MuGard rinse, NeutraSal rinse, GelClair, and Palifermin KGF. 

 Patients are often referred to our clinic after being told they have TMJ. My 
response is typically yes, you have two of them, which often leaves the patient 
somewhat baffl ed until they are informed that TMJ actually means temporo-
mandibular joint—kind of like saying you have a knee or elbow joint. 
 Temporomandibular disorder (TMD)   is the more accurate designation for dis-
comfort emanating from the TMJ; TMD is typically caused by either injury to 
the supporting soft tissue or damage to the actual joint. The vast majority of 
patients we see for purported TMJ problems actually have very little issues with 
their joint but in fact have problems with the muscles of mastication—referred 
to as myofascial pain  dysfunction   syndrome (MPD). Clenching and bruxism are 
associated with MPD and situational stress is often a contributing factor. MPD 
treatment is almost always NONSURGICAL and includes:

•    NSAIDs and short-duration muscle relaxants— benzodiazepines   work well for 
this role (e.g.,  Temazepam 30 mg po QHS for 7 days ).  

•   Moist heat alternating with ice to affected muscles.  
•   Limit opening and unnecessary function.  
•   Soft diet.  
•   Bite splint/night guard.  
•   Physical therapy with a provider well versed in head and neck problems.  
•   Steroid, local anesthetic, or Botox injections in muscles.    

 Conversely, damage can occur to the actual TMJ resulting in temporomandibular 
joint internal derangement, including intra-articular damage, with disk displace-
ment, joint capsule rupture, or other pathologic changes in the TMJ. These are fre-
quently associated with traumatic injury or blow. Another major cause is  degenerative 
joint disease (DJD)  . Asymptomatic joint noises are typically not a cause for concern 
and are not always predictive of future problems. Note that temporomandibular 
joint internal derangement therapy is frequently SURGICAL:

•    Initially may be treated as MPD; if no resolution, then surgery  
•   Arthrocentesis, steroid injection, manipulation under sedation or GA  
•   Arthroscopy  
•   Arthroplasty: disk repositioning, diskectomy, articular eminence recontouring, 

and total joint replacement  
•   Fracture repair with MMF, rigid fi xation    

 Osteonecrosis of the jaw results in jaw bones being unable to meet increased 
repair needs following tooth removal, infection, and even the simple day-to-day 
physiological stress of mastication. ONJ leads to bone pain, bone destruction, and 
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overlying tissue loss and results in various conditions that result in the impairment 
of blood supply to bone. ONJ is defi ned as an area of exposed bone in the jaw region 
that does not heal within 8 weeks of identifi cation. During the past century, the pri-
mary cause of ONJ was vascular disturbances in the jaws following radiation ther-
apy for cancer treatment. These cases of  osteoradionecrosis   generally respond to 
hyperbaric oxygen treatment, antibiotics, and non-alcohol chlorhexidine gluconate 
rinses to prevent the onset of osteomyelitis. In the last decade, there has been a dra-
matic surge of ONJ in patients that have NOT received radiation treatment. 
Beginning in 2003, the fi rst case studies linking bisphosphonate use to the increased 
incidence of non-radiation related ONJ cases were published. Since then, several 
antiresorptive and anti-angiogenic therapies have been linked to  medication-related 
osteonecrosis of the jaw (MRONJ).   MRONJ typically affects the mandible twice as 
frequently as the maxilla; however, both jaws can be involved. Concomitant corti-
costeroid use, poor oral hygiene, and smoking seem to increase the risk of 
MRONJ. There is NO current consistent effective treatment for MRONJ; classic 
ONJ treatments tend to be ineffective for MRONJ, and cessation of antiresorptive 
and anti-angiogenic therapy prior to oral surgery does not seem to reduce the inci-
dence of MRONJ. Thus, it is CRITICAL that any patient in need of antiresorptive 
and anti-angiogenic treatments that are linked with MRONJ receive a thorough 
clinical and radiographic dental examination, along with any required dental surgi-
cal care prior to the initiation of such treatment.     
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4.1             Introduction 

 The morbidity and mortality consequence of various pulmonary and sleep  conditions 
may disproportionately affect men. The pulmonary sections covered in this chapter 
include smoking, COPD, lung cancer screening, and asthma, and the sleep sections 
include  sleep deprivation  , obstructive sleep apnea, insomnia, and the restless legs 
syndrome. Together, these conditions should be representative of the majority of the 
pulmonary or sleep issues that may be encountered in a clinical practice. This chap-
ter will review the prevalence, morbidity, available screening tools, and therapeutic 
options for these conditions. Where applicable, the potential gender differences will 
be covered as well.  

4.2     Pulmonary Conditions 

4.2.1     Smoking and Smoking Cessation 

 Global tobacco smoking rates predominantly affect men. For instance, global 
declines in the prevalence of smoking between 1980 and 2012 are smaller for men 
(41.2–31.1 % over that period of time, a 25 % decrease) relative to women (10.6–
6.2 %, a 42 % decrease) [ 1 ]. Despite the declining prevalence, because of an overall 
increase in the total population, the number of  male   daily smokers has increased by 
41 % over that period of time, relative to a 7 % increase in the number of female 
daily smokers [ 1 ,  2 ]. The United States experienced a steady decrease in the 
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prevalence of smoking from more than 40 % in the 1950s to 18.1 % in 2012, along 
with a decrease in the cigarettes consumed per day from 16.7 in 2005 to 14.6 in 
2012 [ 3 ,  4 ]. 

 Of the available  pharmacologic interventions      available for smoking cessation, 
the rates of continuous abstinence for 6 months or more were 10 % for placebo 
compared to 18 % for nicotine replacement therapy, 19 % with bupropion, and 
27.6 % for varenicline [ 5 ]. Viewed differently, for every 10 individuals who quit 
with placebo, 18 would be expected to quit with the use of nicotine replacement 
therapy or  bupropion   and 28 with the use of varenicline [ 6 ]. For every 10 people 
quitting with the use of nicotine replacement, 15 would be expected to quit with 
varenicline [ 6 ]. Combination techniques are also more effective: A combination of 
two types of nicotine replacement therapy (such as patch with inhaler) is as effective 
as varenicline, and a combination of nicotine replacement therapy with nortriptyline 
or bupropion was more effective than nicotine replacement therapy alone [ 6 ]. 

 In looking at gender differences,  abstinence rates   were not affected by gender for 
varenicline [ 7 ]. However, males had more success in quitting smoking with bupro-
pion than females [ 8 ]. Cytisine, like varenicline, is a nicotine receptor partial ago-
nist, available in Eastern Europe, which has 1-month continuous smoking abstinence 
rates of 40 % relative to 31 % for nicotine replacement, with signifi cantly higher 
abstinence rates in women [ 9 ]. The benefi ts of electronic cigarettes (e-cigarettes), 
which deliver an aerosol (vapor) of  nicotine  , in achieving smoking cessation are 
controversial. In controlled trials, the use of  e-cigarettes   with nicotine cartridges 
was associated with a 6-month continuous abstinence rate of 7.3 % similar to that of 
 nicotine patches   [ 10 ]. However, there is also signifi cant concern that it may promote 
dual use with cigarettes, normalize smoking behavior, increase initiation of young 
individuals to nicotine, and delay or deter quitting [ 11 ].   

4.2.2    Chronic Obstructive Pulmonary Disease 

 The overall prevalence of COPD in the United states is 6.2 % (5.2 % in males and 
7.2 % in females) [ 12 ]. Because of the long clinical prodrome of COPD, trends in 
the morbidity of mortality of COPD may not track with the declining smoking prev-
alence [ 13 ]. As a demonstration of that concept, the mortality from COPD in the 
United States has been steadily rising, and COPD is currently ranking third among 
the most common causes of death and outstripping  cerebrovascular disease deaths   
since 2010 [ 2 ]. There were 138,000 deaths from COPD in 2010, and 52.3 % of those 
deaths were in women. The number of deaths from COPD has been consistently 
higher in women relative to men since 1999 [ 2 ,  12 ]. 

 Signifi cant  gender difference  s exist in the phenotype of COPD. Men tend to have 
less perception of dyspnea relative to women even after adjustment for age [ 14 ]. 
Subtle physiologic variability may account for this difference. For instance, dys-
pnea with exercise was better accounted for by respiratory factors such as the diffu-
sion capacity and the arterial oxygen tension in men and by central factors such as 
the central respiratory drive (P100) in women [ 15 ]. There may also be difference in 
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the  pathology   of COPD, with evidence from histologic samples obtained in the 
course of lung volume reduction surgery, as well from computed tomography stud-
ies, indicating that men tend to have more emphysema, whereas women may have 
increased airway thickness [ 16 – 18 ]. 

 Data from the  National Health and Nutrition Examination Survey   suggest that 
40 % of patients with COPD may be undiagnosed [ 19 ]. Although a spirometry is an 
essential tool for the diagnosis of COPD [ 20 ], routine screening of the general pop-
ulation is not indicated [ 21 ,  22 ]. Additionally, while current standards support a 
fi xed FEV 1 /FVC < 0.70 for the defi nition of COPD [ 20 ], this approach may overdi-
agnose COPD in the elderly because the  FEV 1 /FVC   decreases with age. As a result, 
35 % of healthy never smokers over the age of 70 and 50 % of those over 80 will 
have an FEV 1 /FVC less than 0.7 [ 23 ]. Therefore, screening is best indicated for 
adults who have symptoms suggestive of COPD such as dyspnea, progressive exer-
cise intolerance, cough, or sputum production. The COPD Population Screener ™ 
is a validated screening tool which incorporates symptoms, smoking history, and 
age (available at   http://www.chestnet.org/Foundation/Patient-Education-Resources/
COPD    ). A score greater than 5 on the screener indicates that spirometry testing may 
be appropriate. 

 Treatment of COPD can be based on a combined assessment of  symptom 
severity   and risk (see Table  4.1 ). General principles of management indicate that 

   Table 4.1    COPD  assessment and management     

 Combined 
COPD 
assessment  Symptoms  Risk  Treatment options 

 Category A 
 Less 
symptoms, low 
risk 

 mMRC 0–1 
or CAT < 10 

 GOLD I (FEV 1  > 80 %) or 
GOLD II (50 % ≤ FEV 1  
< 80 %) AND ≤1 
exacerbation in the past year 

 First choice: SAMA or 
SABA prn 
 Second choice: LAMA, 
LABA, SABA, and 
SAMA prn 
 Alternatives: theophylline 

 Category B 
 More 
symptoms, low 
risk 

 mMRC 2–4 
or CAT ≥ 10 

 GOLD I (FEV 1  > 80 %) or 
GOLD II (50 % ≤ FEV 1  < 
80 %) AND ≤1 exacerbation 
in the past year 

 First choice: LAMA or 
LABA 
  Second   choice: LAMA and 
LABA 
 Alternatives: SABA and/or 
SAMA, theophylline 
 All regimens should also 
include SAMA or SABA prn 

 Category C 
 Less 
symptoms, 
high risk 

 mMRC 0–1 
or CAT < 10 

 GOLD III (30 % ≤ FEV 1  
≤ 50 %) or GOLD IV (FEV 1  
< 30 %) OR ≥ 2 
exacerbations per year or 
hospitalization for 
exacerbation 

 First choice: LABA/ICS or 
LAMA 
 Second choice: LAMA and 
LABA 
 Alternatives: PDE4 inhibitor, 
SABA ± SAMA, theophylline 
    All regimens should also 
include SAMA or SABA prn 

(continued)

4 Screening and Management for Pulmonary and Sleep Issues

http://www.chestnet.org/Foundation/Patient-Education-Resources/COPD
http://www.chestnet.org/Foundation/Patient-Education-Resources/COPD


38

patients at higher risk (groups C and D in the table) will require therapeutic 
options that can favorably modify the risk of exacerbations (including a combina-
tion of long-acting beta-agonists with inhaled corticosteroids and/or long-acting 
 muscarinic antagonists  ).      

4.2.3  Lung Cancer Screening 

 The  National Lung Screening Trial (NSLT)   was a trial of 53,454 previous or current 
smokers ages 55–74, with at least a 30-pack-year smoking history. The participants 
were randomized to annual screening for 2 years either with a low-dose helical CT 
(LDCT) or a chest radiograph. After 6–8 years, there were 442 lung cancer deaths 
in the chest radiograph arm compared to 354 in the LDCT arm. Screening of 320 
patients with LDCT would be required in order to avoid one lung cancer death over 
an observation period of 7 years [ 24 ]. 

 In follow-up to this study, the  US Preventive Services Task Force (USPSTF)   
has issued recommendations for annual lung cancer screening with low-dose heli-
cal computed tomography in adults aged 55–80 years who have a 30-pack-year 
smoking history and either smoke or have quit only within the past 15 years. 
Screening is discontinued once a person has not smoked for 15 or more years or 
develops a health problem that limits life expectancy or the ability to have curative 
lung surgery [ 25 ]. 

 Combined 
COPD 
assessment  Symptoms  Risk  Treatment options 

 Category D 
 More 
symptoms, 
high risk 

 mMRC 2–4 
or CAT ≥ 10 

 GOLD III (30 % ≤ FEV 1  
≤ 50 %) or GOLD IV (FEV 1  
< 30 %) OR ≥ 2 
exacerbations per year or 
hospitalization for 
exacerbation 

 First choice: LABA/ICS or 
LAMA 
 Second choice: LABA/ICS 
and LAMA, LABA/ICS and 
PDE4 inhibitors, LAMA and 
LABA, LAMA and PDE4 
inhibitor 
 Alternatives: carbocysteine a , 
SABA ± SAMA, theophylline 
 All regimens should also 
include SAMA or SABA prn 

  Alternative choices can be used alone or in combination with fi rst or second choice options. 
m MRC 2–4   indicates that the level of dyspnea is at least such that the subject walks slower than 
people of the same age on the level because of breathlessness or has to stop for breath when walk-
ing at his/her own pace on the level. COPD Assessment Test (CAT):   http://www.catestonline.org/    . 
Adapted from   www.goldcopd.com     
  (S/L)AMA  short-/long-acting muscarinic antagonist,  (S/L)ABA  short-/long-acting beta-agonist,  ICS  
inhaled corticosteroids,  PDE4  phosphodiesterase 4 
  a Carbocysteine is not available in the United States but may be replaced with N-acetylcysteine  

Table 4.1 (continued)
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 Yearly screening carries the risk of having unnecessary follow-up procedures 
and possibly surgery for benign lesions. In a systematic review, 20 % of individuals 
screened had fi ndings on  LDCT   which required follow-up, while only 1 % had lung 
cancer [ 26 ]. Additionally, 18.5 % of lung cancer detected by LDCT were consid-
ered to be indolent and therefore overdiagnosed [ 27 ]. LDCT also carries a risk of 
cancer death due to  radiation exposure  , with modeling based on the NSLT data sug-
gesting that there may be one cancer death for each of the 2500 persons screened, 
with that risk manifesting 10–20 years later [ 26 ]. These data emphasize the impor-
tance of selection of appropriate candidates for LDCT screening, along the age and 
smoking history guidelines of the NSLT or  USPSTF  , to maintain the favorable bal-
ance between prevention of lung cancer death and radiation risk.     

4.2.4  Asthma 

 The prevalence of  asthma   in the United States is 72 per 1000 males and 97 per 1000 
females. In children under the age of 18, the prevalence is higher in males (102 per 
1000 males vs. 88 per 1000 females) and the reversal in prevalence by gender at 
older age may be hormonal [ 28 ]. Between 2001 and 2003, an average of 4210 
asthma deaths occurred each year, with half of those deaths occurring in individuals 
over the age of 65 and 64 % of those deaths being in women [ 29 ]. However, mortal-
ity increases with age, and for most age groups under age 65, males had higher 
mortality rates than females [ 29 ]. Specifi cally, the highest mortality from asthma 
was in men 35 or less years of age [ 30 ]. 

 Treatment of asthma is based on the  National Asthma Education and Prevention 
Program Expert Panel Report (NAEPP-EP3)   which requires separate identifi cation 
of disease severity and of disease control. Patients with low asthma severity (i.e., 
intermittent asthma) may only require as needed short-acting beta-agonists (such as 
albuterol), whereas persistent asthma may require a stepwise approach based on 
asthma control, initially starting with inhaled corticosteroids and stepping up to 
increase inhaled corticosteroid strength and addition of long-acting beta-agonists. 
Alternative or supplemental treatment options include cromolyn, leukotriene modi-
fi ers, or theophylline. Persistence of poor control despite optimal therapy in patients 
with an atopic state and with an elevated IgE level may require the addition of the 
anti-IgE agent (omalizumab) [ 31 ].   

4.3     Sleep Disorders 

4.3.1     Sleep Deprivation and Attitudes Toward Sleep 

 Sleep loss usually indicates an average  sleep duration   of less than 7–8 h/night [ 32 ]. 
In that context, the Centers for Disease Control reports that 35.3 % of adults sleep 
less than 7 h on the average, without a signifi cant difference between genders in that 
prevalence [ 33 ]. Moreover, a reported  sleep duration   of less than 6 h and 45 min was 
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associated with a 94 % probability of falling asleep within 20 min on one or more 
of four nap opportunities in the setting of a multiple sleep latency testing [ 34 ]. 

 Sleep deprivation affects the performance of men much more signifi cantly than 
women. For instance, 5.8 % of men (compared to 3.5 % of women) reported  nodding 
off while driving in the 30 days preceding a survey [ 33 ]. Similarly,  sleep- deprived 
men   perform worse than sleep-deprived women on vigilance, verbal, and visual 
tasks, and there is more sleep  EEG activity   in sleep-deprived men during rest and 
cognitive performance tests [ 35 ,  36 ]. Men are also at increased risk of falling asleep 
during a multiple sleep latency test [ 34 ]. 

 In contrast, there is a stronger relationship between sleep deprivation and hyper-
tension or diabetes in women relative to men [ 37 ,  38 ], perhaps in part because men 
appear to have a reduced  muscle sympathetic nervous activity   following total sleep 
deprivation which was not present in women [ 39 ]. 

 Despite the loss of performance associated with sleep  deprivations  , sociologic 
 studies   indicate that men consider sleep as a necessity of the body which is pliable 
to some extent and linked to employment, as opposed to women’s attitudes that 
sleep is viewed within the context of healthy behavior and a corporeal pleasure they 
would want [ 40 ,  41 ]. As such, men view sleep as something they need to suffer 
through for the demands of their body, with the need and duration of sleep assessed 
by how they felt and how they functioned the next day [ 40 ,  41 ].     

4.3.2  Obstructive Sleep Apnea 

 Obstructive sleep apnea is common in men. The prevalence of  undiagnosed sleep- 
disordered breathing   (apnea-hypopnea index ≥ 5) was estimated to be as high as 
24 % in middle-aged males (compared to 9 % in women) [ 42 ]. In cohort studies, the 
prevalence of sleep apnea syndrome (apnea-hypopnea index ≥ 5–10 in association 
with daytime sleepiness) was 4 % in men compared to 1–2 % in women [ 42 ,  43 ]. 
Severe sleep apnea with an index ≥ 50 events per hour is even more skewed toward 
men with an 8:1 male to female ratio [ 44 ]. 

 Short-term consequences of obstructive sleep apnea include excessive  daytime 
sleepiness   and motor vehicular accidents, whereas long-term consequences include 
cardiovascular disease. Men with obstructive sleep apnea have signifi cantly more 
sleepiness relative to women [ 45 ]. A progressive increase in the risk of motor vehic-
ular accidents is seen with increase sleep apnea severity in men but not in women 
(though the amount of driving was not controlled in this study) [ 46 ]. 

 The  polysomnographic patterns   of obstructive sleep apnea are also different in 
men compared to women, with women having milder sleep apnea in NREM and 
more common REM sleep apnea and men having more severe supine sleep apnea 
[ 44 ]. Obesity also affects men separately than women, with a greater variance in the 
apnea-hypopnea index being explained by neck circumference in women and by 
abdominal obesity in men [ 47 ]. 

 There is also an association between obstructive sleep apnea and sleepiness, 
infl ammatory markers (such as CRP and IL-6), and insulin resistance which is 
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stronger in males than in females [ 45 ]. There is a progressive increase in the odds 
ratio for hypertension with increasing  apnea-hypopnea severity  , with that associa-
tion being stronger in males relative to females [ 48 ]. Other cardiovascular risk fac-
tors associated with obstructive sleep apnea such as endothelial and vascular 
function appear to be more prominent in women relative to men [ 49 ,  50 ]. 

 These subtle differences in the cardiovascular risk factors between genders may 
explain differences in the cardiovascular outcomes. For instance, sleep-disordered 
breathing is associated with  coronary artery disease   in men aged 40–70 years [ 51 ,  52 ] 
and with incident heart failure in men but not in women [ 52 ]. In contrast, the asso-
ciation between obstructive sleep apnea and incident cardiovascular disease is most 
prominent for cerebrovascular disease in women [ 53 ]. 

 There are numerous screening tools for the assessment of sleep apnea such as the 
STOP-BANG tool (Table  4.2 ), which includes male gender as a risk factor, being 
frequently used [ 54 ].

   Of the interventions that can be given for obstructive sleep apnea, the best evi-
dence for as association with a reduction in adverse  cardiovascular outcomes   is with 
positive airway therapy for both men [ 55 ] and women [ 53 ]. Otherwise, there are 
several options for the management of obstructive sleep apnea including oral appli-
ances [ 56 ], oral pressure therapy [ 57 ], nasal expiratory positive pressure therapy 
[ 58 ], and upper airway stimulation therapy [ 59 ]. Specifi c benefi ts, indications, and 
effi cacy of each of those nonsurgical interventions are shown in Table  4.3 .  Surgical 
options   include maxillomandibular advancement, uvulopharyngopalatoplasty, 
laser-assisted uvulopalatoplasty, and radiofrequency ablation, but studies of those 
interventions consist mainly of case series rather than controlled trials, and further 
research is needed to defi ne candidate patients and better assess the effi cacy and 
safety of these interventions [ 60 ].      

  Table 4.2     STOP-BANG 
questionnaire    

 1. Do you  S nore loudly (louder than talking or loud 
enough to be heard through closed doors)? 

 2. Do you often feel  T ired, fatigued, or sleepy during 
daytime? 

 3. Has anyone  O bserved you stop breathing during your 
sleep? 

 4. Do you have or are you being treated for high blood 
 P ressure? 

 5.  B MI more than 35 kg/m 2 ? 

 6.  A ge over 50 years? 

 7.  N eck circumference greater than 40 cm/16 in.? 

 8. Male  G ender? 

  Three or more “yes” answers have a 93 % sensitivity for 
detecting moderate OSA and a 100 % sensitivity for severe 
OSA. Adapted from [ 54 ]  
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4.3.3  Insomnia 

 Chronic insomnia may affect 30 % of individuals [ 61 ]. When the defi nition of insom-
nia includes persistence of symptoms for at least on month along with daytime impair-
ment or distress, the prevalence is estimated to be about 13 % [ 62 ]. Of note, there has 
been a 13 % increase in offi ce visits for insomnia between 1999 and 2010 and a 430 % 
increase in  benzodiazepine receptor agonists   over the same period [ 63 ]. About 40 % 
of subjects with insomnia have underlying psychiatric issues, of which depression is 
most common. Insomnia in men appears to be linked to lifestyle factors such as over-
weight, inactivity, and alcohol use but not to aging [ 64 ]. The consequence of insomnia 
includes motor vehicular or industrial accidents and absenteeism [ 61 ]. 

 There is a clear increased risk of insomnia in women with a female to  male risk 
ratio   of 1.41 (95 % confi dence interval: 1.28–1.55) [ 65 ]. However, in a large cohort 
of patients with 13–15 years of follow-up, insomnia was associated with a higher 
mortality in men relative to women (hazard ratio 4.7 vs. 1.9, respectively) particu-
larly when associated with reduced total sleep time to <6.5 h [ 66 ]. 

  Screening   suggested tool: the insomnia severity index. This screening tool 
assesses both the nighttime and daytime components of insomnia (Table  4.4 ) [ 67 ].

   Table 4.3    Comparison of options for the  management   of obstructive sleep apnea   

 Oral appliance 
 Nasal EPAP 
(Provent ® ) 

 Oral pressure 
(Winx ® ) 

 Upper airway 
pacer (Inspire ® )  CPAP 

 Indication  Positional, 
mild to 
moderate 

 Positional, 
mild to 
severe 

 Mild to 
severe 

 Moderate to 
severe, 
diffi culty with 
CPAP 

 Mild to 
severe 

 AHI 
reduction 
(%) 

 22  42.7  46  68  89 

 % success 
(AHI < 10 
and/or ≥ 
50 % 
reduction) 

 57–81  51  32  66  84.3 

 Adherence 
(%) 

 48–90  88.2  84  >99  46–79 

 Effects on 
blood 
pressure 

 At 3 years: 
improved BP 
systolic 
(−15 mmHg) 
and diastolic 
(−10 mmHg) 

 No 
difference 
in BP at 2 
weeks 
compared 
to placebo 

 NA  NA  Improved 
BP even in 
resistant 
hypertension 

 Price  $100–600  $65/month     Comparable 
to CPAP 

 $30,000–40,000  $260–550 

  Adapted from [ 56 – 59 ] 
  AHI  apnea-hypopnea index,  BP  blood pressure,  CPAP  continuous positive airway pressure,  EPAP  
expiratory positive airway pressure,  NA  not available  
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   Generally, treatment of insomnia can include hypnotics, sleep hygiene and 
 stimulus control techniques (Table  4.5 ), and cognitive behavioral therapy. In an NIH 
statement, the treatment considered to be successful in the acute management of 
 chronic insomnia   has been benzodiazepine receptor agonists (including 

   Table 4.4    Insomnia  severity index         

For each question, please CIRCLE the number that best describes your answer. 

Please rate the CURRENT (i.e. LAST 2 WEEKS) SEVERITY of your insomnia problem(s).

Insomnia problem None Mild Moderate      Severe Very severe

1. Difficulty falling asleep 0 1 2 3 4

2. Difficulty staying asleep 0 1 2 3 4

3. Problem waking up too early     0 1 2 3 4

4. How SATISFIED/DISSATISFIED are you with your CURRENT sleep pattern?

Very Satisfied Satisfied Moderately Satisfied Dissatisfied Very Dissatisfied

0 1 2 3 4

5. How NOTICEABLE to others do you think your sleep problem is in terms of impairing the quality of 

your life?

Not at all

Noticeable A Little Somewhat Much Very Much Noticeable

0 1 2 3 4

6. How WORRIED/DISTRESSED are you about your current sleep problem?

Not at all

Worried            A Little Somewhat      Much Very Much Worried

0 1 2 3 4

7. To what extent do you consider your sleep problem to INTERFERE with your daily functioning (e.g. 

daytime fatigue, mood, ability to function at work/daily chores, concentration, memory, mood, etc.) 

CURRENTLY?

Not at all

Interfering A Little Somewhat Much Very Much Interfering

0 1 2 3 4

Guidelines for Scoring/Interpretation:

Add the scores for all seven items (questions 1 + 2 + 3 + 4 + 5 +6 + 7) = _______ your total score

Total score categories:

0–7 = No clinically significant insomnia

8–14 = Subthreshold insomnia

15–21 = Clinical insomnia (moderate severity)

22–28 = Clinical insomnia (severe)

Used with permission from Charles M. Morin, Ph.D., Université Laval, Quebec, Canada
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benzodiazepines and non-benzodiazepine agents that act on the benzodiazepine 
receptor) and cognitive behavioral therapy [ 68 ]. Other frequently used treatments 
include antidepressants (especially trazodone and doxepin), phenobarbiturates, 
antipsychotics (quetiapine and olanzapine), and over-the-counter aids (such as anti-
histamines, melatonin, herbal supplements such as valerian, and  L -tryptophan). 
Although these agents may be effective in select individuals, the NIH statement 
cautions that “little is known about the comparative benefi ts of these treatment, their 
combination, and their effects on understudied features of chronic insomnia” [ 68 ].

   In a study which compared the cognitive behavioral therapy with or without 
 zolpidem  , the strategic approach which resulted in the highest remission rates was a 
6-week course of combined cognitive behavioral therapy with zolpidem followed 
by discontinuation of zolpidem during maintenance cognitive behavioral therapy 
[ 69 ]. Specifi cally, this combined approach resulted in a 6-month remission of 68 %, 
compared to 42 % in those who continued  zolpidem   during the cognitive behavioral 
therapy maintenance [ 69 ].   

4.3.4    Restless Legs Syndrome 

 The clinical diagnostic criteria from  the   International RLS Study Group include 
four essential diagnostic features including an urge to move the legs along with 
uncomfortable sensation in the legs (paresthesias or dysesthesias), which begin or 
worsen during inactivity, are at least partially relieved by movement, and are worse 
in the evening or at night [ 70 ]. 

 The prevalence of the restless legs syndrome is 5–15 % with a 2–3:1 predomi-
nance in women relative to men [ 71 ]. However, this gender difference may be at 
least in part due to pregnancy. For instance, pregnancy was reported to account for 
most of the gender difference in the prevalence of familial RLS, as well as that of 

   Table 4.5     Sleep hygiene and stimulus control techniques     

 Before getting into bed: 
 – Establish a regular routine for bedtime. 
 – Create a positive sleep environment. 
 – Relax before getting into bed. 
 – Avoid alcohol, smoking,    and caffeine for at least a few hours before bedtime. 
 – Do not go to bed unless you are sleepy. 

 While in bed: 
 – Turn your clock around (or cover it) and use your alarm if needed. 
 – If you cannot fall asleep in 20  min   (based on your internal sense of time), get out of bed, 

and do something relaxing or boring (reading, listening to music, etc.). Return to bed only 
when sleepy. 

 – Use your bed only for sleep and sex. 

 In the morning and during the daytime: 
 – Wake up at the same time every morning, even on weekends. 
 – Avoid naps during the day. 
 – Avoid caffeinated beverages and food in the evening. 
 – Exercise regularly but not  within   4 h of bedtime. 
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RLS in the general population [ 72 ,  73 ]. Moreover, the prevalence of RLS is similar 
in men and nulliparous women [ 73 ], and there is no gender difference in the preva-
lence of pediatric RLS [ 74 ]. 

 There is no signifi cant difference in health-related quality of life between gen-
ders in subjects with the restless legs syndrome [ 75 ]. However, men with the restless 
legs syndrome have a 39 % increased risk of mortality, even after correction for 
potentially confounding risk factors [ 76 ], and restless legs may be an early manifes-
tation of Parkinson disease in men [ 77 ]. 

 The American Academy of Sleep Medicine considers dopaminergic agonist such 
as ropinirole and pramipexole as standard therapy for the treatment of restless legs 
[ 78 ]. At the guideline level of recommendation is treatment with levodopa with 
dopa decarboxylase inhibitor, opioids, gabapentin enacarbil, and cabergoline [ 78 ]. 
At the option level of recommendation are carbamazepine, gabapentin, pregabalin, 
and clonidine [ 78 ]. Supplementation  with   iron is also considered an option for 
patients with ferritin levels under 50 ng/mL [ 78 ].   

4.4     Conclusions 

 The above discussion highlights important gender differences in the prevalence, 
manifestations, and morbidity of various sleep and pulmonary conditions. Of some 
concern, the rising mortality from COPD does not track (at least not yet) with the 
overall declining prevalence of smoking in the United States. Worldwide, there has 
been a greater increase in male relative to female smokers. There are subtle differ-
ences in the manifestations and pathology of COPD, with men experiencing less 
dyspnea and their pathology showing more emphysema relative to women. About 
40 % of patients with COPD may be undiagnosed, and an appropriate level of sus-
picion needs to be maintained to obtain a diagnostic spirometry. Lung cancer 
screening with a low-dose CT scan is an important tool to reduce lung cancer deaths 
in selected smokers or ex-smokers. Asthma prevalence is generally higher in post-
pubertal females, but mortality is higher in men for most age groups under 65 (and 
higher in women beyond 65). Sleep deprivation has a greater deleterious effect on 
the performance of men on various mental and vigilance tasks, but is associated 
with a greater risk of hypertension and diabetes in women. Sleep-disordered breath-
ing such as obstructive sleep apnea is at least twice as common in men, and cardio-
vascular consequences appear to be different in men, in whom sleep-disordered 
breathing is associated with cardiovascular disease and heart failure experience, 
than in women who may experience a greater risk of cerebrovascular disease. 
A higher prevalence of insomnias and restless legs is noted in women, but the mor-
bidity consequences disproportionately affect men.     
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 5      His Upper GI Tract       

       Lyen     C.     Huang       and     Dan     E.     Azagury     

5.1             Introduction 

 The upper gastrointestinal (GI) tract extends from the mouth to the esophagus and 
then down through the stomach to the duodenum and ends at the terminal ileum. 
Problems in the upper GI tract are a common source of patient complaints. In the 
United States, 45 % of respondents to one survey reported one or more upper GI 
 symptoms   in the previous 3 months [ 1 ]. Among men, the most common symptoms 
are heartburn,  dysphagia  , early satiety, and bloating (in descending order). These 
symptoms are associated with signifi cant impact in terms of both missed work and 
leisure days as well as physician visits [ 1 ,  2 ]. 

 Patients often present with a combination of symptoms which can make diagno-
sis diffi cult. Careful history taking is key in determining where to start the diagnos-
tic workup and initial  therapeutic treatments  . It is important to note whether these 
symptoms are acute or chronic and how they relate to food ingestion and time of 
day. Dietary habits, alleviating (or worsening) factors, current medications and sup-
plements, and the patient’s previous surgical history are also critical. 

 Since there is no shortage of  disease-specifi c resources   available in textbooks 
and online, we organized this chapter by common presenting symptoms. We broke 
down the symptoms into fi ve broad categories: heartburn and refl ux, upper abdomi-
nal pain and discomfort, esophageal  dysphagia  , chronic nausea and vomiting, and 
bleeding. Within each category, we discuss common diseases, suggest initial 
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diagnostic studies and therapies, note important risk factors, and review potential 
reasons for specialist referrals. Keep in mind that many patients will have symp-
toms from more than one category, so the workup needs to be tailored to individual 
cases.  

5.2     Heartburn and Reflux 

  Heartburn   (defi ned as burning chest pain occurring after eating) and regurgitation 
(the presence of refl uxed gastric contents and acid into the mouth or hypopharynx) 
are among some of the most common problems reported by patients. While an ini-
tial diagnosis of gastroesophageal refl ux disease (GERD) is often appropriate, non-
GI etiologies should always be assessed and ruled out fi rst. Specifi cally, causes such 
as angina often carry similar risk factors and patient profi les as GERD (e.g., 
obesity). 

5.2.1     Gastroesophageal Reflux Disease 

 GERD is a  chronic disorder   that occurs when acid (or other GI contents, such as 
bile) fl ows backward into the esophagus. While a small amount of refl ux is normal, 
heartburn is considered troublesome when mild symptoms occur two or more times 
per week or severe symptoms occur at least once per week [ 3 ]. Surveys of Western 
countries suggest that 8–27 % of the population experience heartburn or acid regur-
gitation on a weekly basis, and nearly half of these individuals have been suffering 
from these symptoms for 5 or more years [ 4 ]. Asian countries seem to have a lower 
prevalence ranging from 3 to 5 %. 

 While the most common  symptoms   of GERD are heartburn and regurgitation, 
other presenting symptoms may include chest pain, globus (the perception of a 
lump in the throat not related to swallowing), nausea, nighttime or chronic cough, 
hoarseness, or bitter or sour tastes in the morning. The diagnosis of GERD is usu-
ally clinical though the same symptoms are also seen in diseases such as esophagi-
tis, peptic ulcer disease, biliary tract disease, coronary artery disease, and esophageal 
dysmotility disorders. 

 When the diagnosis of GERD is suspected, it is reasonable to start acid suppres-
sion treatment with an H2 blocker or a  proton pump inhibitor (PPI)  . Patients can 
also be encouraged and counseled on weight loss (if overweight or obese), elevating 
the head of the bed to minimize nighttime symptoms, and eating meals 2–3 h before 
bedtime. Dietary experimentation can also be helpful. 

 Keep in mind that improvement of symptoms after starting treatment does not 
defi nitively make the  diagnosis  . About half of patients without GERD (as confi rmed 
by endoscopy and other testing) will still improve on PPI treatment [ 5 ]. Clinical 
suspicion for other diseases and the presence of alarm symptoms or risk factors 
should generally prompt further workup. Some indications for further testing (gen-
erally starting with upper endoscopy) are listed in Table  5.1 .
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   Ambulatory 24-h pH monitoring is typically used in the setting of normal or 
equivocal endoscopic fi ndings with refractory refl ux symptoms to confi rm diagno-
sis. A barium swallow and a manometry study will often be requested prior to a 
surgical procedure and are useful to assess anatomy and/or contraindications to 
anti-refl ux surgery. 

 Since the development of  acid suppression therapy  , the number of operations 
performed for GERD has decreased dramatically. Nonetheless, anti-refl ux opera-
tions can be a very effective treatment, particularly for medically refractory 
GERD. Other indications for anti-refl ux surgery are listed in Table  5.2 . 
 Endoscopic therapies   and minimally invasive surgical therapies offer a good 
alternative for patients who fail to respond to PPI therapy. Laparoscopic fundo-
plication surgery remains the gold standard of these therapies. In this operation, 
the stomach is mobilized and wrapped around the esophagus to reinforce the 
lower esophageal sphincter (Fig.  5.1 ) [ 8 ]. It provides long-standing symptom 
relief with very low complication rates and short hospital stays (typically 1–3 
days). Surgery can often be very durable up to 20 years after the initial operation, 
though a small subset of patients will still require acid suppression therapy or 
surgical revision [ 9 ]. Because of the association between  obesity   and refl ux, 
morbidly obese patients will often suffer from GERD. These patients should be 
referred to a bariatric surgeon as laparoscopic  Roux-en-Y gastric bypass is   very 
effective in reducing GERD symptoms in conjunction with signifi cant and long-
lasting weight loss [ 10 – 12 ].

   Table 5.1    Indications for 
upper endoscopy [ 6 ]  

 • Failure of twice-daily H2/PPI treatment after 4–8 weeks 

 • Alarm symptoms 

 – Pain with swallowing or diffi culty swallowing 

 – Bleeding 

 – Anemia 

 – Involuntary weight loss or weight loss >10 % 

 – Previous upper GI malignancy 

 – Previously documented peptic ulcer disease 

 – Lymphadenopathy 

 – Abdominal mass 

 • History of erosive esophagitis 

 • Men >50 years old with one of the following: 

 – GERD symptoms for 5 or more years 

 – Risk factors of Barrett’s esophagus and esophageal 
adenocarcinoma 

   Nocturnal refl ux 

   Hiatal hernia 

   Overweight or obese 

   Tobacco use 

   Intra-abdominal distribution of fat 
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5.3          Upper Abdominal Pain or Discomfort 

 Chronic or recurrent upper abdominal (epigastric) pain or discomfort is referred to 
as  dyspepsia  . It is often accompanied by other symptoms such as heartburn, refl ux, 
early satiety, a sensation of fullness, bloating, belching, and nausea [ 13 ]. The most 
common organic causes of dyspepsia are peptic ulcer disease, GERD, gastric malig-
nancy, and  nonsteroidal anti-infl ammatory drug (NSAID)  -induced dyspepsia. 
However, the diagnostic workup for  dyspepsia   is often negative for any identifi able 
diseases leading to functional or idiopathic dyspepsia as a diagnosis of exclusion. 

 In patients younger than 55 years old without alarm symptoms or other risk fac-
tors (Table  5.1 ), it is reasonable to begin with either empiric PPI treatment or 
  Helicobacter pylori    testing. The latter is preferred in areas where the prevalence of 
 H. pylori  is greater than 10 % [ 13 ]. Starting with either of these approaches appears 
to be equally cost effective [ 14 ].  Treatment   failure, age > 55, or alarm symptoms all 
warrant an upper endoscopy. 

5.3.1     Peptic Ulcer Disease 

 Peptic ulcer disease (PUD) encompasses ulcers occurring in either the stomach or 
the duodenum. Pain from these ulcers is often described as burning or gnawing 
hunger. Classical  teaching   describes gastric ulcer pain occurring shortly after 

  Table 5.2    Indications for 
 anti-refl ux surgery   [ 7 ]  

 • Failed medical management 

 – Inadequate symptom control 

 – Severe regurgitation not controlled with acid 
suppression 

 – Medication side effects 

 • Opt for surgery despite successful medical management 

 – Quality of life 

 – Lifelong need for medication intake 

 – Expense of medications 

 • Complications of GERD 

 – Severe esophagitis 

 – Barrett’s esophagus a  

 • Extra-esophageal manifestations 

 – Asthma 

 – Hoarseness 

 – Cough 

 –    Chest pain 

 – Aspiration 

   a Strong indication when symptomatic. However, while patients 
with asymptomatic Barrett’s reportedly regress to a greater 
degree after surgery, there is no reduction in esophageal adeno-
carcinoma rates  
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meals, whereas duodenal ulcer pain occurs several hours afterward due to acid 
secretion in the absence of food. Practically speaking however, once PUD is sus-
pected, then upper endoscopy will confi rm or rule out the diagnosis and allow 
biopsies to be taken for   H. pylori    and malignancy testing. Examples of normal 
endoscopic anatomy are shown in Fig.  5.2  [ 15 ], while benign and malignant ulcers 
are shown in Fig.  5.3  [ 16 ,  17 ].

    The goal of  medical management   is to heal the ulcer and to treat  H. pylori  if pres-
ent. Eradication of  H. pylori  reduces ulcer recurrence and complications, although 
up to 20 % of patients will develop recurrent ulcers [ 18 ]. Traditional  “triple” ther-
apy   with a PPI (twice-daily dosing except for esomeprazole which is once daily), 
amoxicillin (1 g twice daily), and clarithromycin (500 mg twice daily) for 10–14 
days is the recommended fi rst-line treatment for most patients [ 19 ,  20 ]. Metronidazole 
(500 mg twice daily) can be substituted for amoxicillin in patients with penicillin 
allergies. However, resistance levels to clarithromycin appear to be rising in many 

  Fig. 5.1    Illustrations from “ Laparoscopic Nissen Fundoplication  ” in  Chassin’s Operative 
Strategy in General Surgery , 2013, pp. 203–213, Ed. Carol E.H. Scott-Conner. With permission of 
Springer Science + Business Media. ( a ) In a Nissen fundoplication, the mobilized stomach is 
brought behind the esophagus. ( b ) Sutures are then used to bring the fundus over the esophagus. 
The fundoplication should come together without any tension. At least one of the sutures will also 
incorporate the muscular layer of the esophagus to fi x the fundoplication in place. ( c ) The com-
pleted fundoplication should be loose enough to allow an instrument to be passed between the 
wrap and the esophagus. Overly tight wraps can lead to dysphagia       
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  Fig. 5.2    Examples of normal upper endoscopy fi ndings. From Clinical Gastrointestinal 
Endoscopy: A Comprehensive Atlas, 2014, ed. Hoon Jai Chun, Suk-Kyun Yang, Myung-Gyu 
Choi. With permission of Springer Science + Business Media. ( a ) Normal gastroesophageal junc-
tion. ( b ) Antrum and pylorus. ( c ) Body of the stomach. ( d ) Retrofl ex view of the cardia. ( e ) Second 
portion of the duodenum       
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  Fig. 5.3    Examples of  benign and malignant peptic ulcer disease  . Figure ( a ), ( b ), and ( c ) from 
Clinical Gastrointestinal Endoscopy: A Comprehensive Atlas, 2014, ed. Hoon Jai Chun, Suk-Kyun 
Yang, Myung-Gyu Choi. With Permission of Springer Science + Business Media. Figure ( d ) and 
( e ) from Gastric Cancer, Follow-up endoscopy for benign-appearing gastric ulcers has no additive 
value in detecting malignancy, 2014, Gielisse EAR, Kuyvenhoven JP, Fig. 1c, d. With permission 
from the Japanese Gastric Cancer Association, Dr. Eric Gielisse, and Springer Science + Business 
Media. ( a ) Benign well-circumscribed and deep penetrating ulcer. ( b ) Benign ulcer with a clean 
base and a regular shape without exudate. ( c ) Well-healed ulcer. ( d ) A 15-mm malignant ulcer with 
a clean base but an irregular border. ( e ) A 3-cm malignant ulcer with a dirty base as well as an 
elevated and irregular border       
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countries leading to treatment failure. In these high-resistance areas or with patients 
who have failed previous therapy, “quadruple” therapy with a PPI, metronidazole 
250 mg and tetracycline 500 mg four times daily, and bismuth (525 mg four times 
daily) is the recommended regimen. Alternatively, a levofl oxacin-based “triple” 
therapy consisting of a PPI, amoxicillin (1 g twice daily), and levofl oxacin (500 mg 
once daily) can be used. 

   H. pylori  eradication   should be confi rmed using urea breath testing or stool anti-
gen testing [ 20 ]. Patients should also stop NSAID use, alcohol intake, and smoking 
if possible. For uncomplicated duodenal ulcers, PPI treatment for 4 weeks is usually 
suffi cient and no further testing is necessary [ 21 ]. Gastric ulcers should be treated 
with 8 weeks of PPIs; refractory ulcers should generally receive a twice-daily regi-
men for another 6–8 weeks. Long-term maintenance therapy with PPIs is generally 
reserved for high-risk patients with a history of complications (e.g., bleeding, per-
foration, gastric outlet obstruction) and recurrent or refractory ulcers and those with 
giant or fi brosed ulcers [ 20 ]. 

 The role of follow-up endoscopy in documenting  ulcer resolution   and allowing 
for repeat biopsies of concerning lesions remains under some debate. For lesions 
with equivocal or concerning histology, repeat endoscopy is indicated. However, 
for patients with initially benign-appearing ulcers (both in endoscopic appearance 
and histological examination), the rate of malignancy found on follow-up endos-
copy is 0–4 % [ 17 ,  22 ,  23 ]. While earlier detection of cancer may confer some sur-
vival benefi t, the magnitude of that benefi t is not yet well known and follow-up 
endoscopy is probably not cost effective [ 23 ,  24 ]. Nonetheless, overutilization of 
follow- up endoscopy, particularly in low-risk patients, appears to be common [ 25 ]. 

 Refractory or recurrent  ulcers   can occur for a wide variety of reasons including 
persistent  H. pylori  infection, NSAID use, underlying malignancy, or acid hyperse-
cretion (e.g., Zollinger-Ellison syndrome). Identifying and treating the underlying 
etiology is important to prevent life-threatening complications such as bleeding, 
perforation, and obstruction [ 26 ]. The overall mortality from PUD complications 
has decreased over time, but is still 3 % for those requiring hospitalization and 11 % 
for patients undergoing surgery. 

 If  medical therapy   is not effective or there is concern about malignancy or the 
development of complications such as gastric outlet obstruction, then referral to a 
surgeon is warranted. Surgical options include decreasing acid secretion through 
vagotomies, removal of the acid-secretion portion of the stomach, excision of 
ulcers, and gastric drainage procedures to improve emptying.  

5.3.2     Biliary Tract Disease 

  Gallstones   are found in approximately 8–10 % of men in the United States and 
Europe, although that number can be as high as 30 % in certain communities [ 27 ]. 
Most patients are asymptomatic and will not require treatment. The most common 
symptom is epigastric pain lasting for at least 30 min [ 28 ]. Contrary to the classic 
description of biliary colic, the pain is often steady and constant. Atypical 
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symptoms such as chest pain, belching, early satiety, bloating, burning epigastric or 
chest pain, and nausea and vomiting may also be seen in patients with gallstones 
[ 28 ]. 

 Patients with  symptomatic cholelithiasis   will often have an unremarkable physi-
cal examination and laboratory tests. The presence of a Murphy’s sign (pain on deep 
inspiration while palpating just below the liver edge) is concerning for cholecystitis. 
In the presence of fevers, chills, and/or leukocytosis, acute cholecystitis should be 
considered, and the patient should be referred urgently to the emergency department 
and a surgeon. 

 Other diagnoses that should be considered include  choledocholithiasis  , sphincter 
of Oddi dysfunction, functional gallbladder disorders (biliary pain in the absence of 
stones or sludge), GERD, PUD, hepatitis, esophageal disorders, ischemic heart dis-
ease, pancreatitis, irritable bowel syndrome, and urinary tract infections or stones. 
In general, abnormal liver or pancreatic tests in the presence of gallstones should 
prompt a rapid referral for further evaluation. 

 The most sensitive and specifi c test for biliary tract disease is a right upper quad-
rant ultrasound. If the study is negative but gallstones are still suspected, then a 
repeat ultrasound after several weeks is reasonable. If both ultrasound studies are 
negative, then referral to specialists is advisable. Further tests may include upper 
endoscopy, endoscopic ultrasound,  endoscopic retrograde cholangiopancreatogra-
phy (ERCP)  ,  cholescintigraphy   (99mTc-hepato-iminodiacetic acid or “HIDA” 
scans), and esophageal manometry. 

  Asymptomatic patients   with gallstones do not need a prophylactic cholecystec-
tomy as most will not develop symptoms [ 29 ]. However, those with symptoms 
should undergo cholecystectomy because the risk of recurrent symptoms is 30–50 
%. Outpatient laparoscopic cholecystectomy is well tolerated by most patients with 
low rates of serious complications. Cost-effectiveness studies suggest that medical 
management is actually associated with increased cost and patient disability, added 
ERCP procedures, and the possible development of gallbladder cancer [ 30 ]. 

 Medical management with  ursodiol   (ursodeoxycholic acid) remains an uncom-
mon treatment for gallstones. It can be an option in select patients with mild or 
infrequent episodes of biliary pain, biliary sludge or cholesterol gallstones 
<20 mm in diameter, and a patent cystic duct [ 31 ]. In this population, 90 % will 
have complete dissolution of small stones after 6 months of treatment [ 32 ]. The 
recommended treatment dose is 8–10 mg/kg/day taken at bedtime [ 31 ]. Patients 
should undergo a follow-up ultrasound after 6–12 months of treatment. Patients 
who have minimal to no decrease in stone size will most likely never dissolve 
their stones. Once the stones or sludge disappear on ultrasound, patients can tran-
sition to  low-dose maintenance therapy   of 300 mg/day. Maintenance therapy 
decreases the recurrence of gallstones and future complications such as gallstone 
pancreatitis [ 33 ,  34 ]. However, medical treatment requires signifi cant patient 
compliance and is burdened by an extremely high recurrence rate: nearly half of 
these patients will develop gallstones again after 5 years and up to three-quarters 
at 12 years [ 35 ].   

5 His Upper GI Tract



60

5.4     Esophageal Dysphagia 

  Esophageal dysphagia   (diffi culty swallowing) is an alarm symptom which should 
prompt a careful workup. Unlike oropharyngeal disorders which typically result  in 
  symptoms immediately upon food intake, esophageal disorders generally occur a 
few seconds after swallowing. Patients will often describe a sensation of having 
food stuck in their chest behind the sternum. The types of foods that cause the dys-
phagia can help narrow the list of possible diagnoses. Patients reporting problems 
with both liquids and solids initially are more likely to have an esophageal dys-
motility disorder, whereas progressive dysphagia starting with solids and then later 
with liquids is consistent with mechanical obstruction. Other important questions to 
ask include whether the patient has a history of radiation therapy to the head and/or 
neck, smoking or alcohol use, dry mouth or eyes, referred pain, changes in speech, 
halitosis, food regurgitation, or pain with swallowing. 

 The workup for esophageal dysphagia generally begins with upper endoscopy 
[ 36 ]. However, if there is a suspicion for a proximal disorder (e.g., Zenker’s diver-
ticulum or previous radiation therapy to the neck, a barium swallow can help map 
out the anatomy. Treatment will vary with the diagnosis, but generally requires con-
sultation with specialists. 

5.4.1     Mechanical Obstruction 

 Mechanical obstruction of the  esophagus   can be caused by problems within the 
esophagus or by external compression. The most common disorder is food bolus 
impaction which is typically seen in the elderly or those with peptic strictures. 
However, there is an increasing association over time between food bolus impaction 
and  eosinophilic esophagitis (EoE)   [ 37 ].  EoE   is an allergic infl ammatory disorder 
which most commonly presents as dysphagia in adults [ 38 ]. First-line treatment 
starts with dietary modifi cation to identify and avoid inciting allergens and topical 
corticosteroids. 

 Benign  esophageal strictures   can also obstruct the passage of food. They are most 
commonly associated with GERD, and in these patients, PPI treatment can improve 
the dysphagia symptoms and decreases the need for repeat balloon dilation [ 39 ]. 
Strictures can also be due to pills, radiation, infection, or lymphocytic esophagitis. 

 Another source of obstructions is esophageal rings and webs [ 36 ].  Esophageal 
rings   are either mucosal (most common) or muscular rings located in the distal 
esophagus. Esophageal webs are thin mucosal webs commonly found in the cervi-
cal esophagus. Barium esophagrams are more sensitive than endoscopy in diagnos-
ing both and treatment is typically esophageal balloon dilation. 

 Finally, both benign and malignant masses of the esophagus and stomach can 
obstruct the passage of food. In North America and Europe, the most common 
esophageal malignancy is adenocarcinoma, whereas squamous cell carcinoma is the 
predominant malignancy in the rest of the world [ 40 ]. The major risk factors for 
 adenocarcinoma   are GERD, smoking, and  obesity  . Alcohol, especially in conjunc-
tion with smoking, is the major risk factor for squamous cell carcinoma.  
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5.4.2     Esophageal Dysmotility 

 When a dysmotility disorder is suspected or if the  upper endoscopy   and barium 
 fl uoroscopy   are unrevealing, the test of choice is esophageal manometry. Some dis-
orders such as achalasia or diffuse esophageal spasm have associated radiological 
fi ndings (“bird’s beak” and “corkscrew,” respectively). However, not all patients 
have the typical radiological fi ndings, and manometry is still needed to establish the 
diagnosis. Novel therapies such as  peroral endoscopic myotomy (POEM)   for acha-
lasia can now be performed completely endoscopically with extremely effective 
functional results [ 41 ]. 

 Esophageal dysmotility can also be due to  systemic diseases   such as sclero-
derma, systemic lupus erythematosus, rheumatoid arthritis, or mixed connective- 
tissue disorders [ 42 ]. Other disorders to consider include Chagas’ disease, chronic 
idiopathic intestinal pseudo-obstruction, diabetes mellitus, amyloidosis, alcohol-
ism, and multiple sclerosis.  

5.4.3     Functional Dysphagia 

 In order for a patient to be diagnosed with a functional dysphagia, symptoms must 
persist for at least 3 months, and the symptoms should be present at least 6  months 
  before the diagnosis is made [ 43 ]. In addition, GERD, esophageal dysmotility, and 
structural and metabolic disorders  must   be excluded.   

5.5     Chronic Nausea and Vomiting 

 Nausea (the feeling of sickness marked by an urge to vomit) and vomiting (the 
expulsion of stomach contents through the mouth) are caused by a variety of  dis-
orders  . This section will focus on chronic nausea and vomiting as most acute 
episodes are self-limiting (e.g., gastroenteritis), easily treated by stopping the 
inciting cause (e.g., medications), or controllable with  anti-nausea medications  . 
The diagnostic workup for chronic disorders should take place in parallel with 
treatment of the complications and sequela of nausea and vomiting [ 44 ]. Patients 
with chronic vomiting may be dehydrated or have electrolyte  imbalances   and 
acid-base disturbances. While there are a wide variety of disorders which cause 
nausea and vomiting, questions regarding the onset and timing of symptoms, the 
characteristics of the vomitus, the presence or absence of associated  abdominal 
pain  , and other associated symptoms and fi ndings can help elucidate the  diagnosis   
(see Table  5.3 ) [ 45 ].

    Upper endoscopy   is generally the fi rst step in diagnosing chronic nausea and 
vomiting. Other tests to consider include  CT scans   or upper GI fl uoroscopy, endo-
crine workup, gastric motility studies, and a psychological evaluation. A negative 
workup after these studies suggests a functional disorder. 
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5.5.1     Gastroparesis 

 Gastroparesis is delayed gastric emptying in the absence of  mechanical obstruction  . 
The most common causes of gastroparesis are idiopathic, diabetic, and postsurgical, 
but a variety of other diseases such as Parkinson’s, scleroderma, and mesenteric 
ischemia can be responsible [ 46 ]. In addition to  nausea and vomiting  , patients may 
also complain of bloating, early satiety, and abdominal pain. Many patients with 
idiopathic gastroparesis will have functional disorders such as functional  dyspepsia   
(86 %) and irritable bowel syndrome (65 %) [ 47 ]. Idiopathic gastroparesis can also 

   Table 5.3    A partial list of  etiologies   causing chronic nausea and vomiting   

 Type  Diagnoses 

 Gastrointestinal  GERD 

 PUD 

 Biliary tract disease 

 Irritable bowel syndrome 

 Hepatitis 

 Pancreatic disease 

 Irritable bowel syndrome 

 Infl ammatory bowel disease 

 Chronic intestinal pseudo-obstruction 

 Obstructive  Esophageal disorders 

 Malignancy 

 Volvulus 

 Decreased gastric emptying  Gastroparesis 

 Gastric outlet obstruction 

 Malignancy 

 Medications  Antibiotics 

 Opioids 

 Chemotherapy 

 Antiarrhythmics 

 Anticonvulsants 

 Neurogenic  Intracranial neoplasm 

 Head injury 

 Stroke 

 Infection 

     Migraines 

 Seizures 

 Vestibular disease 

 Psychiatric  Anxiety 

 Depression 

 Conversion disorder 

  Adapted  from    Scorza et al. [ 45 ]  
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occur after a systemic viral illness. Postsurgical gastroparesis is rare but may occur 
after abdominal surgery (usually in the upper abdomen) [ 48 ]. Diabetic gastroparesis 
is found in 5 % of type 1 diabetics and 1 % of type 2 diabetics [ 49 ]. 

 A scintigraphic gastric emptying study where patients eat a  radiolabeled egg- 
white meal   is the gold-standard diagnostic test [ 50 ]. Patients retaining >90 % at 1 h, 
>60 % at 2 h, and >10 % of the meal at 4 h are generally considered to have delayed 
gastric emptying. Alternative forms of testing include wireless capsule motility test-
ing and breath testing. 

 The fi rst-line management of gastroparesis is dietary modifi cation, nutritional 
support, and glycemic control [ 46 ]. Patients should try eating small and frequent 
meals and avoid fat and  nondigestible fi bers   (e.g., fruits, vegetables). Those unable 
to tolerate solids can try pureed foods. Patients should avoid alcohol, smoking, and 
carbonated beverages. Any caloric, vitamin, or mineral defi ciencies should be cor-
rected. Good glycemic control can also improve symptoms. If these interventions 
are not enough, then a prokinetic drug (typically metoclopramide) is the next step. 
However, caution should be exercised and patients starting metoclopramide need to 
discontinue therapy if they develop extrapyramidal side effects such as tardive dys-
kinesia and dystonia and be counseled on these symptoms. Alternatives include 
 domperidone and erythromycin  . Finally, those with refractory or severe disease 
may consider gastric electrical stimulation using an implanted pacemaker [ 46 ]. 
A recent meta-analysis suggests that gastric electrical stimulation can improve both 
symptoms and gastric emptying, but further studies are still needed [ 51 ].   

5.6     Bleeding 

 When patients present with upper GI bleeding, the most important step is to deter-
mine the acuity and severity. The most common symptom prompting a workup is 
 melena   (tarry black stools) [ 52 ]. Melena or coffee-ground emesis is more consistent 
with chronic or resolved bleeding, whereas frankly bloody emesis is associated with 
ongoing moderate to severe bleeding. Frankly bloody stool is more consistent with 
lower GI bleeding but can be seen in patients with massive upper GI bleeding. 

 For patients who are hemodynamically stable, the history and physical may sug-
gest a cause for the bleeding. A history of liver disease may suggest variceal bleed-
ing, while a history of smoking, alcohol abuse, or peptic ulcer disease raises 
concerns about malignancy.  Laboratory studies   are reasonable but often inconclu-
sive, as patients with acute bleeding will still have a hemoglobin level that is 
unchanged because the overall concentration in the blood is unchanged. However, 
microcytic anemia may suggest a chronicity to the disease. A blood urea nitrogen to 
serum creatinine ratio ≥36 suggests that the bleeding is occurring in the upper rather 
than lower GI tract [ 53 ]. 

 For most patients, the diagnostic workup begins with upper endoscopy followed 
by a colonoscopy if needed. In patients without variceal bleeding, the most common 
fi nding is an ulcer (33 %) followed by mucosal erosion (19 %), although as many as 
17 % of patients will have normal study results [ 52 ]. Other causes include 
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esophagitis, Mallory–Weiss syndrome, angiodysplasia, neoplasms, Cameron’s 
erosions, and Dieulafoy’s lesions. Repeat endoscopy may be necessary to make 
the diagnosis. 

 In the past,  nasogastric lavage   has been used as a diagnostic tool prior to upper 
endoscopy for determining whether there was ongoing bleeding. However, a recent 
study suggests that the use of nasogastric lavage does not change mortality, length 
of hospitalization, or the units of blood transfused [ 54 ]. 

 If upper  endoscopy and colonoscopy   are not diagnostic, the next step is wireless 
capsule endoscopy [ 55 ]. Capsule endoscopy is more likely to identify a source of 
bleeding than push enteroscopy, small bowel radiographic series, and colonoscopy 
with ileoscopy [ 56 ]. In patients under the age of 40 years, small bowel bleeding is 
typically from neoplasms (e.g., lymphoma, carcinoids, and adenocarcinoma), 
Meckel’s diverticulum, Dieulafoy’s lesion, and Crohn’s disease [ 55 ]. Patients older 
than 40 years typically bleed from vascular lesions (e.g., angiectasis) or  NSAID- 
related disease  . Celiac disease can present at any age.  

5.7     Conclusion 

 Many men will develop upper GI tract symptoms over the course of their lifetime. 
A careful history and physical examination can narrow the range of possible etiolo-
gies. Watch out for alarm symptoms which should prompt further workup. Medical 
management will be successful for most disorders but patients with refractory or 
recurrent symptoms should be referred to specialists.     
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6.1             Introduction: Approach to the Patient with a Lower 
Gastrointestinal Problem 

 This chapter will provide a broad overview of lower gastrointestinal symptoms and 
diagnoses, along with practical management and work-up guidelines. One of the 
most important aspects of managing lower gastrointestinal conditions is one’s 
approach to the patient, with regard to both communication and physical examina-
tion. While this volume is focused specifi cally on men’s health, the diagnoses out-
lined in this chapter are applicable to both men and women. Rectal prolapse and 
pelvic fl oor dyssynergia are less commonly seen in men, but levator spasm is more 
common in men. 

 Health-care professionals must exercise both sensitivity and candor to effec-
tively diagnose and manage ailments affecting the lower gastrointestinal tract. 
Many patients fi nd it embarrassing to discuss such issues and thus are likely to have 
already procrastinated from seeking medical attention for their symptoms. The 
patients who have fi nally made their way into a physician’s offi ce are likely to not 
only be rather anxious about what ails them “down there” but also may fi nd it dif-
fi cult to describe their symptoms. Thus, the responsibility of helping the patient 
describe the nature of the problem rests on the physician and requires the physician 
to put the patient at ease and ask those “diffi cult” questions so that the patient does 
not face the barrier of having to bring up those sensitive topics himself. 

 When discussing lower gastrointestinal symptoms, health-care providers must 
be willing to ask detailed questions to help patients describe exactly what they are 
experiencing. For example, a patient who states that he has constipation may mean 
that he has hard stools, or infrequent stools, or diffi culty with  defecation  , or all of 
these symptoms—and it is the responsibility of the health-care provider to defi ne 
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explicitly what the patient means. A complete discussion of lower gastrointestinal 
issues also requires a discussion of genitourinary symptoms as many of these condi-
tions have overlapping symptoms involving urinary function and sexual function. 

 The physician must also have a low threshold to perform an examination of the 
anus and perineum. Patients commonly assume symptoms of bleeding, pain, itch-
ing, swelling, or drainage are all attributable to hemorrhoids. Physicians must not 
rely on the patients’ self-diagnosis; rather they must look for themselves to avoid 
delaying diagnosis and treatment of other benign anorectal problems or malignan-
cies. Again, patients who seek medical help regarding a lower gastrointestinal con-
cern will likely be anxious about undergoing such an examination, but it is the job 
of the medical professional to put the patient at ease and be as effi cient and sensitive 
as possible with this part of the examination. Most patients will expect to undergo 
an internal exam, but it is important to be explicit about the examination to make 
sure the patient agrees to it. In many cases, it is wise and helpful to have at least one 
other medical personnel in the examination room as a chaperone as well as source 
of support for the patient. Finally, if the patient is accompanied by a family member, 
it is important to ask if the patient prefers to have the family member in the room for 
the exam or not. In most cases of lower gastrointestinal concerns, at least a digital 
exam is warranted if not also anoscopy. Internal examination can be deferred if the 
pathology is clearly visible on external exam and digital examination or anoscopy 
would cause undue discomfort to the patient. 

 Patients undergoing anorectal and perineal examination can be positioned in 
either left lateral decubitus position or knee-chest position (otherwise known as 
 prone jackknife position  ) if one has access to an examination table that allows for 
that mode of positioning. Left lateral decubitus position is generally more comfort-
able for the patient; examiners who prefer the knee-chest position should also be 
facile with the left lateral decubitus position as patients with knee problems may not 
be able to kneel. 

 Examination of the anal canal can be accomplished with a variety of anoscopes—
some equipped with lights which can facilitate vision of anal canal and distal rectal 
mucosa. It is helpful to have a variety of lengths and diameters available, as some 
patients cannot tolerate examination with a large anoscope, some patients have 
deeper buttocks with longer anal canals that require longer anoscopes, and proce-
dures like hemorrhoid  ligation   require a larger caliber anoscope which will accom-
modate the banding device. 

 Rigid proctoscopes are necessary for examination of the more proximal rectal 
mucosa and, compared to fl exible sigmoidoscopes, are less expensive and easier to 
maintain. They are also important for obtaining accurate measurements of distance 
of a lesion from the anal canal. 

 A bright light source is also very helpful for examination of the buttock and peri-
anal skin and should be either freestanding or a headlight to allow the examiner to 
use both hands for retraction and examination. 

 A suction machine is necessary if one wishes to use the suction banders for hem-
orrhoid ligation and can also come in handy during  proctologic examinations   to 
clear stool or liquid. Other handy supplies are listed in Table  6.1 .

C. Kin



71

6.2        Symptoms 

6.2.1     Blood per Rectum 

 Patients who present with symptoms of rectal or anal bleeding, or blood in the stool, 
may have essentially any diagnosis covered in this chapter. A complete list is pro-
vided in Table  6.2 . Eliciting the details of the exact nature of the bleeding is key to 
developing a complete differential diagnosis and  will   help reduce the risk of miss-
ing an important diagnosis. The bleeding should be characterized as bright red, dark 
red, or black. One should also determine if the blood is separate from the stool—
dripping into the toilet bowl or evident on the toilet paper after wiping—as opposed 
to mixed into the stool. It is also important to ask whether the bleeding is associated 
with bowel movements and, if so, if the bowel movements are associated with pain. 
All of these details can help the health-care provider develop a list of the most likely 
diagnoses and direct the examination.

   In the offi ce, examination of the external skin with effacement of the buttocks 
should be performed to look for perianal lesions such as external fi stula openings, 
 perianal skin excoriation  , and masses. Next, one should look for a fi ssure by gently 
everting the anus a bit more; they are usually located in the  posterior midline   but 
could occur at any location. The next step is a digital examination and anoscopy to 
look for masses or hemorrhoids. If still no source of bleeding is found, then proctos-
copy is warranted to look for lesions in the rectum. 

 Young patients with no other cancer risk factors presenting with bright red bleed-
ing per rectum and who are found on examination to have an obvious source of 
 bleeding   such as hemorrhoids or fi ssure may not require colonoscopy, as long as 
they do not meet standard screening criteria. However, lower endoscopy (at least 
fl exible sigmoidoscopy) is warranted  if   no source of bright red bleeding is found, 
even in a young patient of average cancer risk. Bloody stools and melena in any 

   Table 6.1    Equipment and supplies for  proctologic examinations   and procedures   

 Equipment  Supplies 

 Proctologic examination table which raises and tilts in 
Trendelenburg 

 Lubricant 

 Anoscopes—variety of diameters and lengths, prefer 
with a light source 

 Scalpels 

 Proctoscopes  Cotton-tip applicators 

 Light source: freestanding or headlamp  Silver nitrate 

 Suction machine  Lidocaine: prefer 2 % with 
epinephrine 

 Hemorrhoid banders: suction or manual  Betadine swabs 

 Allis clamps  Suture removal kits (forceps and 
scissors) 

 Gauze 
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patient are indications for endoscopic examination; for the latter, upper endoscopy 
is also recommended to rule out a gastric or duodenal bleeding source. Of course, 
any patient who meets standard criteria for colorectal cancer  screening   and presents 
with rectal bleeding should undergo lower endoscopic examination. Screening and 
surveillance guidelines are detailed in Tables  6.3  and  6.4 . It is important to maintain 
a high index of suspicion for colorectal malignancy even in young people, as the 
rates of colorectal cancer in patients under 50 years old are on the rise, while the 
incidence of colorectal cancer in patients over 50 years old is decreasing [ 1 ].

6.2.2         Constipation 

 As with rectal bleeding, constipation is a symptom that must be explored in greater 
detail, as it can mean a variety of different things to different people, ranging from 
hard stools to  small-caliber stools   to diffi culty with evacuation to infrequent defeca-
tion. These can all be attributed to different etiologies. Elucidating the cause of 
constipation is akin to understanding the reasons for why one is sitting in a traffi c 
jam on the highway: it may be due to slow drivers or slow cars (suboptimal stool 
consistency), a slow bumpy road (colonic inertia), a merging of multiple lanes into 
fewer lanes (stricture), a roadblock due to a collision (obstruction), or a back-up on 
one of the exits (functional outlet obstruction). Similarly, constipation can be 

   Table 6.2    Differential diagnosis of  rectal bleeding     

 Symptom  Benign etiologies  Neoplastic etiologies 

 Bright red blood per rectum 
(described as dripping into the toilet 
bowl, staining the underwear, or 
noticed on the toilet paper after 
wiping) 

 Fistula 
 Abscess 
 Internal hemorrhoids 
 Proctitis or colitis 
(infl ammatory, infectious, 
ischemic, radiation induced) 
 Diverticulosis 
 Fissure 
 Perianal skin breakdown 
 Arteriovenous malformation 
 Sexually transmitted diseases: 
gonorrhea, herpes, chlamydia 

 Anal cancer 
 Anal warts 
 Anal dysplasia 
 Perianal cancer 
 Rectal cancer 

 Bloody stools (streaks of blood in the 
stool, reddish stool) 

 Colitis (infl ammatory, 
infectious, ischemic, radiation 
induced) 
 Diverticulosis 
 Arteriovenous malformation 

 Colorectal polyps 
 Colon cancer 
 Rectal cancer 
 Anal cancer 

 Melena (black stool)  Diverticulosis 
 Colitis (infl ammatory, 
infectious, ischemic, radiation 
induced) 
 Peptic ulcer 
 Arteriovenous malformation 

 Colon cancer (likely 
more proximal, like 
right colon) 
    Small bowel tumor 
 Gastric cancer 

C. Kin



73

    Table 6.3     Screening   recommendations for colorectal cancer   

 Asymptomatic patients with no prior history of 
CRC or adenomas  Recommended screening 

 Average risk (age > 50 years, without other 
risk factors) 

 Starting at age 50 a : 
 Annual fecal occult blood test (FOBT) 
 Flexible sigmoidoscopy every 5 years 
 Annual FOBT plus fl ex sig every 5 years 
 Colonoscopy every 10 years 
 Barium enema every 5 years 

 First-degree relative (parent, sibling, child) 
with CRC or adenomas diagnosed at age ≤ 60 
years or two fi rst-degree relatives of any age 

 Colonoscopy every 5 years, starting at age 40 
or 10 years  before   age at diagnosis of 
youngest affected relative whichever is fi rst 

 First-degree relative with CRC or adenoma at 
age >60 years, or two second degree with 
CRC 

 Same as average risk but start at age 40 

 Familial adenomatous polyposis  Refer for genetic testing 
 Annual screening by sigmoidoscopy starting 
at age 10–12 

 Hereditary nonpolyposis colorectal cancer  Refer for genetic testing 
 Colonoscopy every 1–2 years beginning at 
age 20–25 or 10  years   younger than youngest 
age at cancer diagnosis in family 

 Ulcerative colitis or Crohn’s colitis  Start annual colonoscopy 10 years after 
diagnosis with systematic biopsies 

  Source: Levin et al. [ 4 ] 
  a Start at 45 years for African American patients  

    Table 6.4     Surveillance recommendations   for colorectal cancer (patients with a personal history 
of colorectal cancer or adenomas)   

 History  Recommended surveillance 

  Personal hx of adenomas  

 1–2 tubular adenomas <1 cm in size  5 years 

 3 or more adenomas  3 years 

 Advanced adenomas (>1 cm, high-grade 
dysplasia or villous elements) 

 3 years 

 Numerous adenomas or lg sessile adenoma 
removed piecemeal 

    Short interval based on clinical judgment 

 Follow-up exam normal (patients with only 
hyperplastic polyps are generally considered 
to have a normal examination) 

 5 years 

  Personal history of colorectal cancer  

 At diagnosis  Colonoscopy pre-operatively or within 6 
months post-op if pre-operative obstruction 
precluded complete colonoscopy 

 After resection  One year  after   diagnosis. Subsequent intervals 
depend on fi ndings 

  Source: Levin et al. [ 4 ]  
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attributed to poor diet with inadequate fi ber and water intake, colonic inertia due to 
an intrinsic motility disorder, stricture or obstruction due to infl ammation or mass, 
and functional outlet obstruction due to  pelvic fl oor dysfunction  . Thus, it is impor-
tant to ask the patient about his fi ber and water intake, stool consistency and caliber, 
frequency of bowel movements, abdominal or anal pain with bowel movements, 
recent changes in bowel movement frequency or stool caliber, blood in the stool, 
amount of time that he sits on the toilet, the degree to which he strains to have a 
bowel movement, whether he needs to change positions in order to defecate, and 
whether there are symptoms of urgency or tenesmus. 

 Focused examination in the offi ce should include an abdominal and digital rectal 
exam. Proctoscopy or fl exible  sigmoidoscopy   can also be performed to assess for a 
distal obstruction. 

 Most cases of constipation in the USA can be attributed to the low fi ber content 
of the typical Western diet and can be successfully managed with increased water 
intake and  fi ber supplementation  . Stool softeners and other laxatives can be used as 
adjunct therapy as needed. However, if the symptoms of constipation are suspected 
to be due to other etiologies, then further  diagnostic testing   is warranted. 

 Additional studies to help determine the etiology for the symptoms include 
endoscopic examination with colonoscopy or fl exible sigmoidoscopy to assess for a 
partially obstructing mass, contrast enema to assess for stricture, and intestinal tran-
sit studies to assess for motility disorders (Fig.  6.1 ).  Colonoscopy   should be per-
formed in all patients who meet standard screening criteria and also in the presence 
of other worrisome symptoms and signs such as a change in bowel habits, narrower 
caliber stools, blood in the stool, weight loss, anemia, abdominal discomfort, or 
tenderness. Colonic transit can be measured by  radiopaque markers  , which are 
swallowed by the patient in pill form and then disperse throughout the intestine. 
Abdominal radiograph taken at 5 days demonstrating less than 20 % residual mark-
ers remaining signifi es normal colonic motility; more than 20 % residual markers 
scattered throughout the colon is suspicious for colonic inertia (Fig.  6.2 ). If the 
remaining markers are clustered in the rectosigmoid colon, then functional outlet 
obstruction such as pelvic fl oor dysfunction should be suspected (Fig.  6.3 ). The 
wireless motility capsule (SmartPill—SmartPill Corporation, Buffalo, NY) offers 
comparable results and also offers information on small bowel motility [ 2 ].

6.2.3          Anal Pain 

 The majority of patients presenting with anal pain assume that it is due to  hemor-
rhoids   and have already tried a variety of over-the-counter remedies for hemor-
rhoids by the time they present to a physician. However, hemorrhoids are often not 
the cause of anal pain. Rather, the most common etiology of  anal pain   is a fi ssure in 
ano, and symptoms usually consist of sharp anal pain exacerbated by bowel move-
ments and often associated with bright red blood. These symptoms may be acute or 
chronic. Thrombosed external hemorrhoids and perianal abscesses are common 
causes of acute anal pain.  Levator ani syndrome   is another cause of anal pain that is 
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usually described as spasmodic and sharp, occurring at random times and rarely 
exacerbated by bowel movements. Malignancies such as anal cancer or distal rectal 
cancers can also cause anal pain due to invasion of the sphincter complex; rectal 
tumors can also cause pelvic pressure and tenesmus even without invasion of the 
sphincter muscle. Presacral tumors may also be a case of anal pain or tailbone pain. 

  Examination   in the offi ce should consist of buttock effacement and palpation of 
the buttock and perianal tissue externally to assess for areas of fl uctuance or tender-
ness. An external  thrombosed hemorrhoid   or abscess would be visible by external 
exam, and digital exam should be deferred until a later time due to discomfort. 
Special notice should be taken of the tension of the gluteal muscles, pelvic fl oor, and 
anal sphincter. The anus should be effaced a bit more to examine for a fi ssure, usu-
ally located in the posterior midline. Often, patients with a fi ssure in ano will have 
considerable discomfort with just the external exam and may not be able to tolerate 
a digital exam or anoscopy. These examinations can be deferred until after the 
patient has some improvement with treatment and is able to tolerate an exam. 

  Fig. 6.1    Patient presented with constipation and abdominal pain. Colonoscopy could not be 
completed due to a narrowing of the sigmoid colon. Contrast enema demonstrated a fi xed stricture 
concerning for a near-obstructing tumor       
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  Digital exam and anoscopy   should be performed to rule out an anal canal or 
distal rectal mass. Fluctuance within the anal canal is indicative of an intersphinc-
teric abscess which can cause considerable pain in the absence of the typical fl uctu-
ance or erythema visible on external examination with other perianal abscesses. 
Reproduction of the pain specifi cally with palpation of the levators raises the suspi-
cion for levator ani syndrome. Any mucosal lesions should be examined with anos-
copy and biopsied. Masses of the anal canal and distal rectum should be characterized 
based on location, size, distance from the top of the anorectal ring, and whether it is 
mobile, tethered, or fi xed. Submucosal or presacral masses may also be palpated. 

 If no etiology of the pain is found on physical exam, colonoscopy or fl exible 
 sigmoidoscopy   should be performed to rule out an intra- or extra-luminal mass that 
is the cause of the pain. If still nothing is found on endoscopy, then cross-sectional 
imaging of the pelvis and lower spine is indicated to rule out a presacral or sacro-
coccygeal mass, which can cause pelvic, anal, or tailbone pain. 

  Idiopathic pelvic pain   is a diagnosis of exclusion and should be referred for treat-
ment with a pain specialist.   

  Fig. 6.2    This  radiopaque marker test   is consistent with colonic inertia, as more than 20 % of the 
markers are still present throughout the colon after 7 days       
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6.2.4     Pruritus Ani 

 A number of diagnoses may cause itchiness of the anus and  perianal skin  . In addi-
tion to determining the timing and severity of the symptoms, it is also important to 
determine what sort of skin cleansers and lotions the patient is using, as many of 
these products can exacerbate the symptoms. 

  Examination   of the perianal  skin   may reveal superfi cial fi ssuring, excoriation, 
maceration, or other signs of dermatitis. Moisture of the perianal skin or fecal seep-
age should be noted, as chronic moisture of the skin can cause pruritus. Prolapsed 
 internal hemorrhoids   or mixed external and internal hemorrhoids can allow tracking 
of mucus and fecal matter onto the  perianal skin   which can in turn cause pruritus. 
Finally, digital exam and anoscopy should be performed to rule out an anal or distal 
rectal lesion and to look for prominent internal hemorrhoids that may prolapse 
intermittently. 

  Fig. 6.3    This radiopaque marker test is consistent with pelvic fl oor dysfunction, as the remaining 
markers are clustered in the rectosigmoid region, indicating normal transit through the colon but a 
functional outlet obstruction       
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 Special attention should be given to any well-demarcated areas of erythema; a 
skin biopsy should be taken to rule out  Paget’s disease  , a rare but potentially malig-
nant cause of pruritus and/or perianal bleeding. As Paget’s disease of the perianal 
skin is frequently misdiagnosed as dermatitis, often leading to long delays in proper 
treatment, a high index of suspicion must be maintained to make the correct diagno-
sis. Other uncommon causes of pruritic lesions include anal intraepithelial neopla-
sia of the perianal skin and anal canal. Any abnormal biopsy fi nding should be 
referred to a surgeon experienced in treating these conditions. The management of 
perianal Paget’s disease includes full colonoscopy to rule out a synchronous colorec-
tal cancer, followed by wide local excision of  Paget’s disease  , or even abdomino-
perineal resection if it is invasive. As local recurrence of perianal Paget’s disease is 
common, follow-up includes  proctoscopy and digital rectal examination   at regular 
intervals. Invasive perianal disease can metastasize to inguinal lymph nodes as well 
as the liver and lungs [ 3 ]. 

6.2.5      Anal Mass   

 Patients presenting with an anal mass are commonly assumed to have hemorrhoids, 
but a host of other diagnoses are in the differential. Physical examination may reveal 
external or internal hemorrhoids, sentinel tag, or hypertrophic anal papilla from a 
chronic anal fi ssure, perianal abscess, anal condyloma, anal cancer or prolapsing 
rectal polyp or cancer, or rectal prolapse.  

6.2.6     Fecal Incontinence 

 Patients are often embarrassed to bring up symptoms of fecal incontinence, and 
health-care providers must be candid and explicit in their discussion with patients in 
order to elicit this history.    Symptoms may range from fecal seepage to compro-
mised control over fl atus, liquid stool, and/or solid stool. The patient’s anorectal 
sensation may be altered such that they are not aware of stool in the rectum, or the 
passage of stool, so it is important to ask whether patients notice the urge to defecate 
or not. Finally, the consistency of the stool can affect continence, as looser stools are 
much more diffi cult to control than solid stool. 

 When examining the perianal skin, one should look for evidence of chronic fecal 
soiling such as skin maceration or signs of dermatitis. On effacement of the but-
tocks, one should notice whether the anus is patulous. When asking the patient to 
squeeze  the   sphincter, as if to hold in a bowel movement, one should note whether 
the anus actually tightens or if the patient is squeezing the gluteal muscles together 
instead. When asking the patient to push as if to have a bowel movement, one 
should note whether the perineum descends and whether there is any mucosal or 
full- thickness prolapse. The same squeeze and push maneuvers should be performed 
during the digital exam, and the tone of the anal sphincter noted. Anoscopy should 
also be performed to examine for hemorrhoids or lesions.   
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6.3     Neoplastic Diagnoses 

6.3.1     Colorectal Polyps and Cancer 

 Colorectal  cancer   is the second most common cause of cancer and third most com-
mon cause of cancer death in the USA. Screening for colorectal cancer starts at the 
age of 50 for people with no family history or other  risk factors   for colorectal cancer 
and should continue at regular intervals depending on symptoms and risk level [ 4 ] 
(Tables  6.3  and  6.4 ). According to the  US Preventive Services Task Force  , screen-
ing for colorectal cancer is not generally recommended for people over the age of 
85, although elderly patients with worrisome symptoms who are otherwise healthy 
should be considered for  diagnostic testing  . Fecal occult blood test (FOBT)    can be 
performed with either guaiac testing or immunochemistry and requires three sepa-
rate patient-collected stool samples collected at least one day apart. The immuno-
chemical FOBT has been shown in a few studies to have increased sensitivity 
without a loss of specifi city compared to traditional guaiac [ 5 ].  CT colonography   or 
“virtual colonoscopy” is an alternative way to detect polyps and masses but has not 
been widely adopted for screening. Patients still must undergo bowel preparation, 
but do not undergo sedation for the procedure which involves air insuffl ation of the 
colon. The downside of CT colonography is that patients will require colonoscopy 
for removal of polyps or biopsy of lesions that are detected, whereas patients under-
going colonoscopy as the screening test will undergo polypectomy and/or biopsy at 
the same time. 

 While most polyps can be removed easily with biopsy forceps or snare tech-
niques at the time of colonoscopy, some polyps are larger or sessile and are associ-
ated with a higher risk of perforation with polypectomy (Fig.  6.4 ). More advanced 

  Fig. 6.4    Rectal polyp 
requiring transanal 
excision due to size and 
location       
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endoscopic techniques, including  endoscopic mucosal resection (EMR)   and 
 endoscopic submucosal dissection (ESD)   , have been developed for this indication 
and are often successful in complete polyp removal and thus avoidance of segmen-
tal colectomy. Patients with these large or sessile polyps should be referred to an 
experienced interventional gastroenterologist or surgeon who can discuss the option 
of EMR or ESD, before committing the patient to surgical resection.

   Patients found to have colon or rectal cancer should undergo CT scan of the 
chest, abdomen, and pelvis to rule out the presence of metastatic disease and should 
be referred expeditiously to a surgeon experienced in intestinal surgery, as well as a 
medical oncologist for consideration of neoadjuvant or adjuvant  chemotherapy  . 
Patients with rectal cancer should also undergo either MRI of the pelvis or transrec-
tal ultrasound to determine tumor depth and lymph node status, which will deter-
mine whether the patient should undergo neoadjuvant chemoradiation prior to 
surgical resection. A multidisciplinary approach is crucial for the successful treat-
ment of colorectal cancers.  

6.3.2     Anal Dysplasia and Anal Cancer 

 Screening for anal dysplasia and anal cancer is under considerable debate, and there 
are no universally accepted guidelines. Digital rectal exam, an inexpensive and 
benign screening tool, should be performed at least for high-risk or at-risk popula-
tions including men with HIV infection or a history of anogenital condyloma, men 
who have sex with men, and men with prior history of dysplasia. Some recommend 
annual anal Pap smear for high-risk populations. A Dacron cotton swab is inserted 
into the anus to 5 cm, placing fi rm lateral pressure to the handle while rotating it and 
withdrawing it from the anal canal. Liquid cytology is preferred, but air-drying and 
fi xation can also be used if the former is unavailable [ 6 ]. Anal Pap smears can be 
collected by the patient or a health-care provider, although specimens collected by 
providers are more sensitive [ 7 ]. 

 Suspicious lesions in the anal canal should be biopsied and/or referred to a sur-
geon with experience in treating anorectal disorders. Any fi nding of dysplasia (anal 
intraepithelial neoplasia, squamous carcinoma in situ) in the anal canal should be 
referred to a colorectal surgeon, as further evaluation and biopsy may be war-
ranted. High-resolution anoscopy with targeted destruction or excision of dysplas-
tic lesions may be considered, but this is also controversial as the risk of progression 
to anal cancer is low in the general population, albeit higher in immunosuppressed 
patients [ 8 ]. The use of the quadrivalent HPV vaccine was found to reduce the rates 
of dysplasia in the anal canal among men who have sex with men, but there is no 
defi nitive evidence demonstrating the benefi t of administering the vaccine to high-
risk people over the age of 26 to prevent dysplasia, warts, or cancer [ 9 ]. Certainly, 
all patients 26 years and under should routinely undergo vaccination to prevent 
HPV infection. 

 Finally, any fi nding of malignancy in the anal canal, most commonly squamous 
cell carcinoma but rarely anal adenocarcinoma or anorectal melanoma, should be 
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referred expeditiously for consultation at a cancer center, as these malignancies 
require a cohesive multidisciplinary approach including radiation oncology, medi-
cal oncology, and surgery.  

6.3.3     Condyloma Acuminatum 

 Anal condyloma is due to infection with HPV. Patients often present with a bump 
inside the anus or on the perianal skin (Fig.  6.5 ). They may note symptoms of itching 
or bleeding, but rarely have pain. The diagnosis is confi rmed with examination of the 
perianal skin and anoscopy. A variety of patient-administered and provider- 
administered therapies can successfully treat condyloma. For limited disease, topical 
therapies including imiquimod and podophyllotoxin can be prescribed for the patient 
to apply at home. Bi- or trichloroacetic acid can be applied in the offi ce as well. For 
more extensive disease, ablation with cryotherapy or the CO 2  laser can be performed. 
Excision and fulguration with electrocautery are very effective for removal of these 
lesions as well. Referral to a surgeon for ablation or excision is indicated for more 
advanced disease and certainly in cases of suspected malignancy.

6.4         Benign Diagnoses 

6.4.1     Diverticular Disease 

 Diverticulosis and diverticulitis are very common in the Western  world  , presumably 
due to a lack of fi ber in the diet leading to small-caliber stools that generate greater 
intraluminal forces within the colon. Diverticula are often seen incidentally on 
screening colonoscopy, and the majority of patients with diverticula will never have 
associated symptoms. Some patients may develop a lower  gastrointestinal bleed   

  Fig. 6.5     Perianal 
condyloma         
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from the diverticula, usually in the absence of infl ammation—the vast majority of 
these bleeds are self-limited and require no intervention. Diverticulitis can range 
widely in severity from mild localized infl ammation causing pain in the left lower 
quadrant and treated successfully on an outpatient basis with  oral antibiotics   to a 
large perforation in the colon causing peritonitis and sepsis requiring emergency 
surgery. 

 Even in mild cases of diverticulitis, it is important that the patient undergo  colo-
noscopy   after he has recovered from the acute bout of infl ammation to rule out an 
underlying malignancy. Patients with one or two bouts of mild uncomplicated 
diverticulitis can be managed nonoperatively with antibiotics for the acute infl am-
matory phase and improvement of bowel function with increased fi ber intake and 
water after the infl ammation subsides. Patients with diverticular disease have been 
traditionally advised to avoid all nuts and seeds in the diet, but this has not been 
shown to decrease future bouts of infl ammation. 

 Referral to a colorectal surgeon to discuss possible resection is reasonable for 
patients with multiple recurrent bouts of diverticulitis, especially for those whose 
symptoms are worsening or increasing in frequency or who have required inpatient 
hospitalization for intravenous antibiotic therapy [ 10 ]. In such cases, even if mild 
and treated successfully with  outpatient oral antibiotics  , at least one CT scan of the 
abdomen and pelvis during an acute attack is helpful to confi rm the presence of 
infl ammation in the event that surgical resection is considered. Another strong indi-
cation for referral to a colorectal surgeon to discuss surgical resection include 
patients with diverticulitis complicated by abscess formation, as these cases have a 
higher risk of recurrence and poor outcomes especially in younger patients [ 11 ]. 
Finally, patients with a history of diverticulitis and symptoms suspicious for fi stula 
formation such as  pneumaturia     , fecaluria, or recurrent urinary tract infections 
should be referred to a colorectal surgeon as this is an important indication for surgi-
cal resection.  

6.4.2     Hemorrhoids 

 Hemorrhoids are the scapegoat of all  anorectal complaints   and must be distin-
guished from other common benign anorectal disorders such as fi ssure, abscess, or 
fi stula, as well as more serious diagnoses such as anal cancer or rectal cancer. Most 
symptoms of hemorrhoids can and should be treated without surgical intervention. 
It is important to appreciate that hemorrhoids are a normal part of anal anatomy and 
play an important role in maintaining continence to fl atus and stool. Additionally, 
while rubber band ligation is not painful, recovery from excisional hemorrhoidec-
tomy is usually characterized by signifi cant pain for a week or more, so hemor-
rhoidectomy should be reserved for only the most severely symptomatic cases that 
are refractory to maximal medical measures. 

 In addition to improving  stool consistency   with fi ber supplementation and 
increased water intake, patients must also be advised to reduce straining and reduce 
the time they spend sitting on the toilet to several minutes. Sitting on a “donut” 
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pillow should also be discouraged as this can also increase the blood fl ow to the 
hemorrhoidal cushions and exacerbate the symptoms. Topical preparations may 
also be helpful for their anti-infl ammatory effects. 

  Grade 1 bleeding   internal hemorrhoids usually cause painless bright red bleeding 
occurring with bowel movements. Grade 2 internal hemorrhoids may prolapse with 
bowel movements but reduce spontaneously. Grade 1 and grade 2 internal hemor-
rhoids can be successfully treated with medical therapy and optimization of bowel 
habits and rarely require any surgical intervention. Grade 3 prolapsed internal hem-
orrhoids which require manual reduction may also improve with medical therapy 
and optimization of bowel habits; persistent symptoms may be treated with rubber 
band ligation or excisional hemorrhoidectomy. Grade 4 prolapsed internal hemor-
rhoids, which cannot be manually reduced, must be evaluated for strangulation, 
necrosis, and gangrene, which are clear indications for emergent operative exci-
sional hemorrhoidectomy (Table  6.5 ).

   External thrombosed hemorrhoids present acutely with severe anal pain and 
swelling, and there are two methods of managing them depending on the timing and 
severity of the symptoms. If the patient presents within the fi rst 2 days of symptoms 
and the pain has not started to abate, then evacuation of the thrombus with excision 
of the external hemorrhoid is the recommended treatment to speed the resolution of 
symptoms and reduce the risk of recurrence [ 12 ].  Excision   of a thrombosed external 
hemorrhoid should not be performed in the emergency room or offi ce setting if 
there is an associated grade 4 internal hemorrhoid, coagulopathy or current treat-
ment with anticoagulants, concern for a perianal infection, or portal hypertension or 
liver disease. If the excision of the thrombosed external hemorrhoid cannot be per-
formed safely in this setting, it is best to refer the case to a surgeon who will be able 
to perform the operation in the controlled setting of the operating room. 

 If the patient presents more than 2 days after the onset of symptoms, and the pain 
has started to abate, then the recommendation is  symptom management   with warm 
water soaks and pain control, because excision of the hemorrhoid at this point will 
not speed the resolution of symptoms. The exception to this is if there is evidence of 
necrosis or gangrene of the overlying skin, in which case  surgical excision   in the 
operating room is appropriate.  

6.4.3     Fissure-in-Ano 

 Anal fi ssures are very common and present with severe anal pain and bright red 
bleeding per anus, exacerbated by bowel movements. Patients often describe the 
sensation of “passing shards of glass” or a  “tearing” sensation   and may even avoid 
having bowel movements due to the pain. These patients often attribute these symp-
toms to hemorrhoids and have already tried over-the-counter hemorrhoid topical 
preparations without any success. Diagnosis of a fi ssure-in-ano is made on the 
grounds of history of painful bleeding from the anus, and physical examination, 
which may be diffi cult given the level of pain and sphincter hypertonicity. Gentle 
effacement of the buttocks to expose the anus may reveal a sentinel tag at the anal 

6 His Lower GI



84

verge, which is a marker of a chronic fi ssure. Further eversion of the anus can be 
done with the aid of  cotton-tip applicators   to expose the fi ssure, which is usually in 
the posterior midline. Fissures in other locations raise the suspicion for Crohn’s 
disease. The white fi bers of the internal sphincter muscle are often exposed, and 
chronic fi ssures may have rolled edges with a hypertrophic anal papilla at the proxi-
mal end of the fi ssure (Fig.  6.6 ). One might also observe that the sphincter muscles 
are activated and even contracting during the external exam, a testament to the level 
of pain caused by the fi ssure.  Digital rectal exam   and anoscopy are often not pos-
sible due to the patient’s discomfort and should be deferred until a later date when 
the patient is feeling better.

   Table 6.5    Hemorrhoidal  symptoms   and recommended management   

 Type of hemorrhoid  Symptoms/signs  Recommended treatment 

 Internal 
hemorrhoids 

 Grade 1  Bleeding with BMs  Increase fi ber/water 
 Reduce straining and time sitting on 
toilet 
 Topical medications 

 Grade 2  Prolapse with spontaneous 
reduction 
 ± Bleeding with BMs 

 Increase fi ber/water 
 Reduce straining and time sitting on 
toilet 
 Topical medications 
 Consider rubber band ligation if still 
symptomatic despite above measures 

 Grade 3  Prolapse with manual 
reduction 
 ± Bleeding with BMs 

 Increase fi ber/water 
 Reduce straining and time sitting on 
toilet 
 Topical medications 
 Consider rubber band ligation if still 
symptomatic despite above measures 
 Consider excisional hemorrhoidectomy 
if still symptomatic despite above 
measures 

 Grade 4  Incarcerated prolapse  Excisional hemorrhoidectomy if 
symptomatic 

 External 
hemorrhoids 

 Acutely 
thrombosed (<48 
h) 

  Severe   acute anal pain, with 
swelling at the anus 
 Swollen and extremely tender 
external hemorrhoid with 
thrombus 

 Evacuation of thrombosis and excision 
of hemorrhoid 

 Thrombosed >48 h 
ago 

 Anal pain starting >48 h ago, 
with at least some 
improvement 
 Swollen and tender external 
hemorrhoid with thrombus 

 Warm water soaks 
 Topical medications 
 Pain control 
  If   strangulation, necrosis or gangrene → 
excisional hemorrhoidectomy 

 Non-thrombosed  Skin tags at anal verge, 
nontender 

 No intervention indicated 
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   The  pathophysiology   of anal fi ssures is that a hard bowel movement causes a tear 
in the anoderm, exposing the underlying internal sphincter muscle, which promptly 
goes into spasm and not only causes the large majority of the pain but also causes 
relative ischemia of the posterior midline, thus preventing healing of the fi ssure. 
First-line management of an anal fi ssure consists of fi ber supplementation, increased 
water intake, and stool softeners to prevent hard stools and exacerbation of the fi s-
sure, as well as warm water soaks to help relax the sphincter muscles. Topical thera-
pies are the next line of treatment and are targeted toward decreasing the hypertonicity 
of the internal sphincter. Nitroglycerine ointment is widely used in various concen-
trations from 0.05 % to 0.4 %, but is poorly tolerated due to severe headache in 30% 
of patients.  Calcium channel blockers   such as diltiazem and nifedipine are as effec-
tive as nitroglycerine, but have fewer adverse side effects. These are commonly 
compounded with lidocaine ointment to aid with pain control [ 13 ]. Chemodenervation 
of the internal anal sphincter using botulinum toxin has equivalent results to the 
topical treatments. A wide range of doses (10–100 units) has been used in various 
locations along the internal sphincter; it appears that injecting the equal amounts on 
either side of the anterior midline is most effective. All of these nonsurgical treat-
ments have success rates ranging between 60 and 80 %, with a 50 % risk of recur-
rent fi ssure. 

 If the patient experiences no relief from these therapies, then lateral internal 
 sphincterotomy   is indicated, with a success rate over 90 % and a lower risk of recur-
rence. Contrary to popular belief, there is a very low risk of a change in continence 
to fl atus or stool because patients with such severe fi ssures tend to have very high 
baseline internal sphincter tone, and targeted partial lateral internal sphincterotomy 
is unlikely to bring the tone even below a normal level.  

  Fig. 6.6    Chronic 
fi ssure-in-ano with a large 
sentinel tag in the posterior 
midline       
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6.4.4      Perianal Abscess   and Fistula-in-Ano 

 Perianal abscesses present with a feeling of painful pressure at the anus, often asso-
ciated with a tender swelling on the perianal skin. Patients may notice purulent or 
bloody drainage from the perianal skin or from the anus. Severe pain exacerbated 
by bowel movements without a perianal swelling may also occur and may be con-
fused with a fi ssure in ano. Patients may also present with pelvic pain, tailbone pain, 
or urinary retention. Ischioanal or ischiorectal abscesses are usually evident on 
external exam as a tender erythematous swelling (Fig.  6.7 ). Intersphincteric 
abscesses are often not evident on external exam as they may not cause a swelling, 
but they cause signifi cant pain and anal spasm due to their location between the 
internal and external sphincter.

   The initial management of a perianal abscess is incision and drainage. Simple 
abscesses are amenable to drainage in the offi ce with local anesthetic. Either a cru-
ciate or a radial elliptical incision over the most fl uctuant part of the swelling is 
effective for drainage; the cavity can be packed with a gauze strip for hemostasis for 
a few hours. After removal of the dressing, the wound does not require further pack-
ing but rather several warm water soaks per day. Antibiotics should only be given in 
case of extensive induration of the surrounding soft tissue. 

 Complicated abscesses include larger or recurrent abscesses, abscesses causing 
sepsis, and abscesses occurring in immunocompromised patients. These abscesses 
should be expeditiously drained and are likely to require operative management. 

  Fig. 6.7    While CT scan is usually not a necessary part of the work-up for perianal abscess, this 
patient presented with severe anal pain but without any external signs of swelling or erythema. 
Abscess drainage was performed       
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Health-care providers must maintain a high level of suspicion for a necrotizing soft 
tissue infection in this location, as these potentially infections progress rapidly to 
cause septic shock and death, with a median mortality rate over 30 %. Classic symp-
toms and signs of necrotizing fasciitis include pain out of proportion to examina-
tion, vital sign abnormalities consistent with sepsis, dishwater drainage from open 
wounds, and a black spot on the scrotum, which is indicative of underlying necrosis. 
Such patients must be emergently resuscitated,    treated with broad-spectrum antibi-
otics, and undergo emergent aggressive operative debridement. 

 If the incision site fails to close completely, or if an abscess recurs, then an 
underlying fi stula in ano is likely and requires referral to a surgeon specialized in 
treating anorectal conditions. Often, physical exam will reveal the fi stula tract as a 
palpable cord under the skin between the opening on the skin and the anus. Generally, 
radiological studies are not a necessary part of the work-up as an experienced sur-
geon will be able to fi nd the fi stula tract during anal exam under anesthesia.  

6.4.5     Pelvic Floor Disorders 

  Pelvic fl oor disorders   include levator ani syndrome, proctalgia fugax, and pelvic 
fl oor dyssynergia. Patients who present with pelvic or anal pain should be evaluated 
for other etiologies such as fi ssure, anal or distal rectal mass or lesion, abscess or 
fi stula, presacral mass, or sacrococcygeal masses [ 14 ]. If these diagnoses are ruled 
out by physical exam and cross-sectional imaging, then levator ani syndrome or 
proctalgia fugax should be considered. Differentiating characteristic of these diag-
noses includes episodic pain that is unrelated to bowel movements and may even 
wake the patient up from sleep. Treatment options include biofeedback, tricyclic 
antidepressants, botulinum toxin injection, massage or physical therapy, and sacral 
nerve stimulation [ 15 ,  16 ]. Referral to pain specialists is appropriate for these 
conditions. 

 Pelvic fl oor dyssynergia,  or   pelvic fl oor dysfunction, should be suspected in 
patients with diffi culty with defecation, which is often diagnosed as constipation. 
Anorectal manometry and electromyography confi rm the diagnosis. Defecography 
can also be helpful in making the diagnosis. Biofeedback therapy is the mainstay of 
treatment for pelvic fl oor dysfunction.      

  Relevant Financial Disclosures   None.  
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7.1             Introduction 

 Cardiovascular disease (CVD) which encompasses coronary heart disease, stroke, 
and peripheral artery disease remains the leading cause of mortality in the devel-
oped world, notwithstanding signifi cant advances in the prevention and acute man-
agement of these  syndrome  s [ 1 ]. Despite a remarkable decline in mortality due to 
therapeutic and preventive measures, CVD still accounts for 33.6 % of all deaths in 
the USA and is the cause of 1 death every 36 s in the USA alone. Notably, males 
continue to experience far higher mortality rates at earlier ages than their female 
counterparts. 

 The economic burden of CVD was estimated at $444 billion in 2010, with the 
 treatment   of these diseases accounting for $1 of every $6 spent on healthcare in the 
USA. CVD remains the leading cause of hospitalization in the USA. 

 Most known risk factors for developing CVD are modifi able by preventive mea-
sures. These  risk factors   include cigarette smoking, sedentary lifestyle, dyslipid-
emia, hypertension, diabetes, metabolic syndrome, abdominal obesity, lack of 
regular exercise, and poor diet. According to the CDC, an estimated 68 million 
adults have hypertension (with only one half having their blood pressure controlled 
adequately) and 71 million have hyperlipidemia (with only one third having ade-
quate treatment for this condition). 

 Simply stated, prevention saves lives. This chapter will address primary  preven-
tion strategies   in males, divided by the major known contributors to CVD.  
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7.2     Major Components of Primary Prevention 

7.2.1      Physical Activity   

 Sedentary persons have almost double the risk for CAD death as that of active 
 persons. Even moderate physical activity provides a reduction in risk. Numerous 
studies  have   shown a strong graded response between levels of physical activities 
and decreased CV events. In addition, regular exercise is associated with improve-
ment in the BP (mean reduction by 5 mmHg in those with hypertension), improves 
HDL, reduces triglyceride levels, and increases LDL particle size (without an 
effect on lowering LDL levels). Interestingly, these favorable effects are indepen-
dent of weight loss associated with exercise and have a somewhat linear relation-
ship with the intensity of exercise. Only 22 % of US adults engage in 30 min (or 
more) of exercise fi ve times weekly. The American Heart Association recom-
mends that adults perform at least 30 min of moderate intensity physical activity 
on most (and preferably all) days of the week. The rate of death decreased by 
50 % by men 60 years and older whose status changed from unfi t to fi t over an 
18-year follow-up period. 

 The mechanisms by which exercise exerts its benefi cial effects are several and 
include improvement in  CV   risk factors (namely, hypertension, hyperlipidemia, and 
potential weight loss), as well as improve insulin sensitivity in diabetic patients. In 
fact, moderate intensity exercise has been associated with a reduced incidence of 
diabetes.  

7.2.2     Tobacco 

 Despite the decline in the number of  smokers   in the Unites States in the past decade, 
nearly 20 % of adult Americans remain current smokers (with an increased rate of 
use in some populations including adolescents and young adults). There are more 
men than women who continue to smoke (21.5 % vs. 17.3 %), notwithstanding the 
recent rise in the rates of tobacco use among women [ 2 ]. 

 Tobacco use is the single most important modifi able  cardiovascular disease risk 
factor  . In fact, cigarette use remains the leading cause of death in the USA, account-
ing for >400,000 deaths annually from CV and non-CV causes. There is a two- to 
threefold increase in the rates for coronary heart disease among those who consume 
>20 cigarettes daily. It is also important to remember that even passive exposure to 
tobacco or very low levels of consumption (<4 cigarettes daily) are also associated 
with increased rate of coronary artery disease. It has been clearly shown that con-
tinuation of smoking increases the risk for recurrent MI and need for repeat  revas-
cularization   after the initial episode. Complete cessation is advocated and has been 
shown to reduce the risk of recurrent MI to levels equal to that of a nonsmoker 
within 3 years [ 3 ]. If complete cessation is not achievable, even a reduction of con-
sumption by an increment of 5 cigarettes is associated with an 18 % decrease in 
mortality for each increment in patients who quit after MI [ 4 ]. 
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 Smoking leads to increased atherosclerosis and subsequent CVD. This occurs 
via several pathways which include acute unfavorable effects on blood pressure, 
myocardial oxygen supply, and sympathetic tone and longer-term  vasomotor   and 
endothelial dysfunction, increased infl ammatory response, adverse lipid profi le, 
platelet dysfunction, and a pro-coagulation state. 

 The importance of  smoking cessation   in any preventive clinic can hardly be over-
stated. The “5As” model for treating tobacco dependence has been shown to be 
effective and consists of the following components: ask, advise, assess, assist, and 
arrange. Patients should be asked about tobacco use at every encounter, and then 
every patient should be advised to quit (if current smoker) or provided with  positive 
reinforcement   (if past smoker). After identifi cation, a physician should assess their 
readiness to quit. A commonly used model includes the following stages: pre- 
contemplation (no change intended), contemplation (intention to quit in the next 
6 months), preparation (intend to quit within 1 month), action (discontinued smok-
ing within the past 6 months), and maintenance (quit greater than 6 months prior). 
After assessment, the physician should assist the patient in quitting through coun-
seling, providing resources (such as access to a support line), and pharmacotherapy. 
Although 70 % of all smokers state their intention to stop smoking, only ~4 % will 
be successful in doing so unaided, hence the importance of this step in successful 
smoking cessation. Counseling (as brief as 3 min or less during an offi ce visit) has 
been shown to increase cessation rates by 30 %. The importance of community 
education regarding the dangers of smoking (severely lacking in developing coun-
tries and still important in developed countries) and physician-based primary pre-
vention in the offi ce remain paramount. Pharmacotherapy approaches are broadly 
divided into nicotine replacement therapies (via patch, gum, or nasal spray), and 
 non-nicotine therapy   (which includes sustained release bupropion, varenicline, 
clonidine, or nortriptyline) can also signifi cantly increase abstinence rates. 
Interestingly, social infl uences can have a tremendous effect, with a ~2/3 increase in 
the chances of abstinence among smokers whose spouse also quits smoking and 
~1/3 among those with a friend or coworker quitting smoking.  

7.2.3     Hypertension 

 Hypertension is defi ned as a systolic blood pressure ( BP  ) of 140 mmHg or greater 
and/or a diastolic blood pressures of 90 mmHg or greater among those not taking 
antihypertensive medications. Patients with a systolic BP of 120–140 mmHg and/
or diastolic BP of 80–90 mmHg are classifi ed as prehypertensive. It is thought to 
be present in ~ 30 % of the US population and is increasingly prevalent with 
advanced age. Strikingly, a normotensive 55-year-old person might have a 90 % 
lifetime risk of developing hypertension as suggested by the Framingham Heart 
Study. In the  National Health and Nutrition Examination Survey  , only 68 % of 
participants were aware of their hypertension, and less than half of those aware of 
having hypertension had their BP adequately controlled. Although there remains a 
great deal of discussion regarding the relative importance of systolic vs. diastolic 
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BP, ambulatory vs. offi ce-based measurements, diurnal variations in blood 
 pressures, etc., greater emphasis has been placed on systolic blood pressure as a 
predictor of cardiovascular risk. 

 Primary (also called essential or  idiopathic  ) hypertension accounts for 90 % of 
all cases of hypertension, while secondary hypertension (due to a variety of mostly 
treatable conditions) accounts for the rest. It is a complex disease with several envi-
ronmental and genetic determinants. There is long-established graded relationship 
between blood pressure and cardiovascular risk, which holds even for those in the 
 prehypertensive range  . Beginning at 115/75 mmHg, each increase in 20/10 mmHg 
doubles the risk of cardiovascular disease. Importantly, the gradual rise of blood 
pressure over most patients’ lifetime is not benign, and treatment of hypertension 
even in the elderly population has been shown to be benefi cial. 

  Sodium reduction   (e.g., DASH diet), weight loss, and exercise and discontinua-
tion of tobacco and alcohol use are non-pharmacological approaches to reduce BP 
that could be successful in compliant patients. Nonetheless, the long-term effects of 
solely non-pharmacological approaches have generally been disappointing. The ini-
tiation of relatively simple mono or combination  pharmacotherapies   has been shown 
to be effective in treating hypertension and has a signifi cant reduction in cardiovas-
cular complications. The selection of the specifi c class of antihypertensive should 
be based on demographic factors and presence of concomitant comorbidities. For 
example, alpha-blockers should be considered for patients with benign prostatic 
hypertrophy, while  ACE-inhibitors   should be considered for those with diabetic 
nephropathy.  

7.2.4     Hyperlipidemia 

 There is an estimate of more than 33 million Americans with elevated cholesterol 
levels [ 5 ].  Observational studies   have repeatedly showed a strong graded relation 
between total cholesterol and LDL levels with cardiovascular events. 

 All patients with elevated total cholesterol or LDL should receive counseling on 
appropriate lifestyle modifi cations which include aerobic exercise, weight loss (for 
overweight patients), and a healthy diet. 

 Statins ( HMG-CoA reductase inhibitors  ) represent the mainstay of pharmaco-
logic therapy for patients with hyperlipidemia. Other  lipid-lowering therapies   
(fi brates, niacin) have not shown convincing reductions in CV events despite their 
effect on improving lipid profi les. Newer therapies (such as PCSK-9 inhibitors) 
have shown great promise in early trials, but much more additional data is needed 
prior to widespread clinical use. Patients with known cardiovascular disease, CAD 
risk equivalents, or combination of multiple CV risk factors clearly benefi t from 
initiation of statin therapy. For the remaining of the patients, the decision to initiate 
statin therapy depends on their baseline risk for CVD events and the potential for 
absolute risk reduction with addition of statin therapies. Several risk calculators are 
available and include the Framingham risk score, the recently issued  AHA/ACC CV 
risk calculator   in order to guide the clinician in appropriate risk stratifi cation. 
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 Recent guidelines have focused on identifying populations who would benefi t 
from initiation of moderate vs.  high-potency statins   and have downplayed the 
importance of achieving specifi c LDL targets (except when checking for compli-
ance with statin use). Examples of low-to-moderate statin doses include pravastatin 
40 mg, lovastatin 20–40 mg, simvastatin 40 mg, and atorvastatin 10–20 mg, while 
high intensity statin doses include atorvastatin 40–80 mg and rosuvastatin 10–20 mg. 
Dose of statin should not be intensifi ed for any  LDL target  . Statin intolerance (most 
commonly due to myalgia) is unfortunately not uncommon. While this could be 
resolved in some instances (by dose modifi cation or switching statins), statins might 
have to be discontinued all together if the benefi t of primary prevention does not 
outweigh the adverse effects. Patients should also undergo monitoring for the seri-
ous side effects of  transaminitis   (periodic monitoring of LFTs is recommended, 
frequency remains debated) and myopathy (clinicians should check CK for symp-
tomatic patients only).  

7.2.5     Diabetes and Metabolic Syndrome 

 Diabetes mellitus is the seventh leading cause of death in the USA. The prevalence 
of  type 2   diabetes (which accounts for 90 % of cases) has unfortunately been on the 
rise, following the increase in rates of obesity in the USA and worldwide. The num-
ber of diabetics worldwide has increased from 35 million in 1985 to 171 million in 
2000. Two million people are newly diagnosed with diabetes each year in the USA 
alone. The  prevalence   of diabetes is higher in men compared to women. 

 Simply stated, diabetes is a metabolic disorder characterized by inadequate 
 insulin secretion   necessary to maintain normal plasma glucose levels. Type II 
diabetes is characterized by increased insulin resistance, requiring ever-increasing 
levels of insulin production in order to maintain glycemic control. The defi nition 
of diabetes (according to the American Diabetes Association in 2011) is a fasting 
plasma glucose ≥126 mg/dl, a random plasma glucose ≥200 mg/dl (with 
 hyperglycemic symptoms), 2-h plasma glucose ≥200 mg/dl, or a hemoglobin 
A 1C  ≥6.5 %. 

 It is important to note that CAD accounts for 75 % of deaths among diabetics, 
while  CAD accounts   for 30 % in nondiabetics. The 10-year risk of coronary heart 
disease (MI or death) is almost equal to those with a prior history of MI; therefore, 
DM is recognized as a CHD risk equivalent. Diabetic complications are generally 
divided into 2 categories: microvascular and macrovascular complications. Notably, 
hyperglycemia has a linear causal relationship with microvascular complications 
(such as retinopathy and nephropathy). Tight glucose control has been convincingly 
shown to lower diabetic retinopathy and nephropathy trials in two large trials: the 
Diabetes Control and Complications Trial and the  UK Prospective Diabetes Study  , 
both completed in the 1990s. On the other hand, insulin resistance promotes athero-
sclerosis even before frank diabetes occurs. In fact, patients with prediabetes have 
threefold increase in rate of myocardial infarctions, almost as high patients diag-
nosed with diabetes. There has been a relative paucity of data supporting intensive 
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glucose control strategies for prevention of macrovascular complications (such as 
MI) when compared to prevention of microvascular complications. The current 
 recommended target in a hemoglobin A 1C  is ≤7 % and unfortunately has been 
shown to reach in only 31 % of participants in the  NHANES registry  . 

 Diabetes is a preventable disease and can be prevented or delayed by specifi c 
interventions such as 5–10 % weight loss, moderate exercise, avoiding tobacco use, 
and pharmacotherapy when indicated (metformin). 

 The term “ metabolic syndrome  ” has slightly differing defi nitions according to 
different organizations. The joint  AHA/IDF criteria   for the diagnosis of metabolic 
syndrome consist of the following: (1) waist circumference in excess of popula-
tion-/country-specifi c dimensions, (2) triglycerides ≥ 150 mg/dl (or drug treatment 
for hypertriglyceridemia), (3) HDL < 40 mg/dL in males (or drug treatment for low 
HDL), (4) systolic BP ≥ 130 mmHg and/or diastolic BP ≥ 85 mmHg (or drug treat-
ment for hypertension), and (5) fasting glucose ≥ 100 mg/dL (or drug treatment for 
hyperglycemia). There has been some recent controversy on whether the sum of 
parts (metabolic syndrome) offers any additional risk prediction when compared to 
the sum of its parts (individual criteria). Controversies notwithstanding the identifi -
cation of metabolic syndrome should focus the attention of the clinician on patients 
who are at a clearly higher risk of cardiovascular events.  

7.2.6     Diet 

 The importance of a healthy eating pattern was emphasized in the 2006  American 
Heart Association Diet and Lifestyle recommendations   for CVD risk reduction. 
General recommendations consist of (1) balanced calorie intake with physical activ-
ity to achieve a healthy weight; (2) consumption of fruits and vegetables; (3) choos-
ing high-fi ber, whole grain options; (4) at least twice weekly consumption of fi sh; 
(5) minimization of intake of beverages and foods with added sugars; (6) choosing/
preparing foods with little or no added salt; and (7) moderate alcohol use if con-
sumed. Specifi c recommendations include limiting intake of saturated fat to <7 %, 
trans fat to <1 %, total fat to 25–35 % of total energy intake daily, and cholesterol to 
<300 mg daily. Some specifi c dietary patterns, such as the Mediterranean diet, have 
been the subject of large observational studies and have been associated with benefi -
cial long-term effects on known  CV risk factors  . Although randomized trials have 
generally been disappointing, a Mediterranean diet might be associated with 
decreased cardiovascular events compared to a control group (who only received 
advice on low fat diet), with an observed absolute reduction in risk of ~ 3 CV deaths 
per 1000 person/year [ 6 ]. 

 The issue of alcohol use has received signifi cant attention recently. Moderate 
consumption of alcohol is defi ned as 2 drinks or less per day for men (1 or less for 
women). Men who have a moderate intake do not need to be counseled to discon-
tinue, while those who do not consume alcohol do not need to start.  
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7.2.7     Obesity 

 Rate of obesity remains on the rise, and recent statistics show that a majority of 
Americans (66 %) are overweight (defi ned as BMI > 25 kg/m 2 ), while 32 % are 
obese (defi ned as BMI > 30 kg/m 2 ). The percentage of obese Americans has more 
than doubled in the past decade alone. This is a critical issue, especially in light of 
the steep rise in rates of obesity among adolescents. Numerous studies have shown 
that obesity has a linear relationship with the  CV   risk factors of hypertension, 
hyperlipidemia, and diabetes. Even after adjusting for known CV risk factors, 
higher BMI is clearly associated with cardiovascular mortality. Interestingly, obe-
sity is associated with increased vascular events regardless of levels of physical 
activity. The waist-to-hip ratio, which is a marker of abdominal adiposity, has been 
shown to be an accurate predictor of coronary artery disease. Moreover, central 
obesity is a component of the diagnosis of metabolic syndrome, discussed sepa-
rately in this chapter. 

 The main approach of therapy remains achieving a desirable balance between 
calorie restriction and exercise, along with general lifestyle improvement. Every 
patient presenting at a preventive clinic should receive advice and encourage-
ment for lifestyle changes of proven benefi t. Medications could be used for tem-
porary management, but the effects of long-term use are uncertain. Surgical 
therapy is available in extreme cases and is associated with generally positive 
outcomes.   

7.3     Conclusions 

 Primary prevention focusing on modifi cation of known risk factors saves lives and 
is essential in our daily practice. These modifi able  risk factors   include cigarette 
smoking, sedentary lifestyle, dyslipidemia, hypertension, diabetes, metabolic syn-
drome, abdominal obesity, lack of regular exercise, and poor diet. Preventive inter-
ventions include both therapeutic lifestyle changes and adjunctive drug therapies 
when indicated, with additive benefi cial effects achieved with the targeting of all 
relevant risk factors.     
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8.1             Introduction 

 The metabolic syndrome (MetS) has been defi ned as a cluster of risk factors for 
cardiovascular disease and type 2 diabetes mellitus, occurring together more often 
than could be attributed to chance alone. It is characterized by the co-occurrence of 
impaired glucose tolerance, central obesity, high levels of triglycerides, low levels 
of high-density lipoprotein, and hypertension. 

 The fi rst unifi ed agreement about the  defi nition   of the metabolic syndrome was 
drawn up during a meeting organized by the International  Diabetes   Federation in 
2005. The major contributing factor to MetS, determined by this consensus, is obe-
sity, measured by waist circumference and body mass index (BMI). Generally 
speaking, the majority of patients are obese, older, and sedentary and have  insulin 
resistance  . The determining factors in order are weight, genetics, aging, lifestyle, 
and excess caloric intake [ 1 ]. There are exceptions, however, with rare patients who 
meet the criteria for MetS diagnosis, but are not obese. 

 The metabolic syndrome is diagnosed when at least three of fi ve of the following 
alterations are present: visceral obesity (waist circumference >102 cm in men or 
>88 cm in women), raised arterial blood pressure (>130/85 mmHg), dysglycemia 
(fasting plasma glucose >100 mg dL), raised triglyceride concentrations 
(>150 mg dL), and low HDL cholesterol (<40 mg dL in men or <50 mg dL in 
women).  
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8.2     A Vicious Cycle 

 The increasing  prevalence   of MetS correlates to the growing numbers of obese 
 persons. Theories for this phenomenon include genetic predisposition, diet [and a 
“super size” fast food culture], decrease physical activity, and physiological differ-
ences in taste and satiety. 

 Taken alone, each of the  components   of the metabolic syndrome confers their 
own set of risk factors and impairment, some of which initiate a cascade effect of 
other risk factors and diseases. These individual disorders or imbalances contribute 
to oxidative stress by causing an overproduction of reactive oxygen species (ROS), 
decreasing cellular antioxidant capacity (TAC), or both. This results in chronic end 
organ as well as systemic oxidative stress, which in turn affects other metabolic 
functions of the    body [ 1 ]. Together, as the metabolic syndrome, the chronic sys-
temic oxidative stress is even greater leading to more lethal disease and the overall 
acceleration of the aging process. To make matters worse, the very factors which 
perpetuate disease also act as obstacles toward reversing or interrupting the cycle. 
For example, depression and abnormal eating habits make it even more challenging 
for patients to initiate a program of regular exercise. Sleep disorders perpetuate 
imbalances of the HPA, negatively impacting motivation and compliance as well as 
exacerbating depressive symptoms (Fig.  8.1 ).

    Thyroid dysfunction      may also be a consequence or a perpetuating factor of 
MetS. One group found that within a euthyroid population, the incidence of MetS 
increased along with each quartile increase of the thyroid-stimulating hormone [ 2 ]. 
And just as compelling, 358 Nepalese patients with MetS, 29 % were found to have 
subclinical hypothyroidism detected by laboratory testing [ 3 ]. 

 Other hormonal problems involve testosterone. Low total testosterone and  sex 
hormone-binding globulin (SHBG)   levels often seen in men with MetS are best 
explained by the hyperinsulinism and increased infl ammatory cytokines that accom-
pany obesity and increased waist circumference. Low  SHBG   levels may predict future 
development of the MetS in patients with some but not all criteria for diagnosis. 

  Fig. 8.1       The MetS maelstrom       
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  Childhood obesity   is of growing concern, with so many more children being 
diagnosed with  dyslipidemias   and carrying a greater risk for MetS as adults. 
A study of overweight children in Argentina revealed that 74 % of them had a vari-
ety of abnormalities, including dyslipidemias, consistent with MetS risk factors [ 4 ]. 

 A 23-year study conducted in China demonstrated a strong correlation between 
childhood obesity and subsequent risk of adult obesity and  diabetes  . Through the 
Beijing Blood Pressure Cohort Study, 1209 subjects were followed from childhood 
through adulthood. The incidence of obesity in adulthood was 13.4 % in those with-
out childhood obesity and 65 % in those adults with history of childhood obesity 
(documented by both BMI and subscapular skinfold measurement) [ 5 ]. Childhood 
obesity was also associated with an odds ratio of 2.8 for the development of diabetes 
in adulthood. 

 Prevention of childhood obesity would certainly be the most cost-effective way 
to avoid the vicious cycle of MetS.  

8.3     The Chicken or the Egg 

 Several studies from around the world demonstrate strong relationships between 
lifestyle factors and the incidence of MetS. However, it is often diffi cult to discern 
whether certain factors are markers for the disease vs. secondary responses to the 
condition. 

 In a 2015 study conducted in India,  periodontal disease   was found to be associ-
ated with MetS, abdominal obesity being most strongly correlated. Gingival index, 
probing depth, and clinical attachment levels were the three parameters used in 
comparing the group who had MetS with the group who did not. The authors attri-
bute the higher rate of periodontal disease in the MetS group to oxidative stress [ 6 ] 
(One of the defects in metabolic syndrome and its associated diseases is excess of 
 reactive oxygen species  . Reactive oxygen  species   generated by mitochondria, or 
from other sites within or outside the cell, cause damage to mitochondrial compo-
nents and initiate degradative    processes.) [ 1 ]. 

 In a study using cross-sectional data from the National Health and Nutrition 
Examination Survey 2005–2008, eligible adults ( n  = 5511) were classifi ed into four 
groups by their number of natural teeth (excluding third molars): full dentition, 
21–27 teeth, 1–20 teeth, or edentulous. After adjusting for age, gender, race/ethnic-
ity, ratio of family income to poverty, physical activity, smoking, and energy intake, 
tooth loss was still signifi cantly associated with metabolic syndrome ( p  = 0.002). 
The number of natural teeth was inversely associated with body mass index, waist 
circumference, blood pressure, fasting plasma glucose, and insulin concentrations 
( p  < 0.01 for all); it was positively associated with serum HDL cholesterol concen-
tration ( p  = 0.003) [ 7 ]. 

 Japanese investigators showed that regular  tooth brushing   may be protective 
against MetS. In a review of 12,548 records, self-reported dental hygiene was ana-
lyzed along with other lifestyle habits. (Not surprising, as cited in the Oral Health 
Chapter of this book, men took less care of their teeth and were more likely to have 

8 Metabolic Syndrome: The Vicious Cycle



100

lower frequency of tooth brushing.) Regardless of gender, overall decreased 
 frequency of tooth brushing was correlated to MetS [ 8 ]. These conclusions,  however, 
are drawn from self-reported data, which may not reliably prove the correlation or, 
perhaps, even underestimate the impact of this simple practice. 

 In another example of potential self-report bias, a study to measure physical 
activity showed that subject’s self-reported data was inconsistent with objective 
parameters obtained with 7-day accelerometry. Indeed the objective measure cor-
related more strongly with the inverse relationship between presence of MetS  and 
physical activity   [ 9 ]. Among the 5580 participants, individuals who did not meet the 
physical activity guideline had greater odds ratio of MetS. 

 Speed of eating was shown to increase the rate of developing MetS. In a prospec-
tive study, conducted in Japan, nearly 9000 subjects were followed for 3 years. 
During this period, 647 persons were diagnosed with MetS. This represented 3.1 % 
of fast eaters vs. 2.3 % of slow eaters. Multivariate-adjusted hazard ratio for the 
incidence of MetS in fast vs. slow eaters was 1.30 (95 % CI, 1.05–1.60) and also 
correlated to abnormal waist circumference [ 10 ]. 

 The  sense of taste   may also play a role in MetS. To test this hypothesis, investiga-
tors used brain-scanning techniques to measure hypothalamic activation during 
sweet and bitter taste testing. They compared a group of 15 healthy middle-aged 
controls with 16 middle-aged persons with MetS, scanning  e  ach subject twice—
during hunger and after satiety—as they rated pleasantness of sweet and bitter solu-
tions. Participants with higher BMI had greater hypothalamic response during 
pleasantness evaluation of sucrose in the sated condition. The investigators also 
observed that middle-aged individuals with MetS responded with signifi cantly less 
brain activation than controls without MetS during pleasantness evaluation of sweet 
and bitter tastes in regions involved in sensory and higher-level taste processing 
[ 11 ], which stimulates additional questions about overall brain functioning in the 
setting of MetS. But once again, did this difference in taste response predispose 
patients to MetS, or is this fi nding the consequence of the MetS?  

8.4     Gender-Specific Consequences of MetS in Men 

8.4.1    Prostate Cancer    

  Obesity and MetS   are associated with increased risk of certain malignancies in men 
and women. Growing evidence demonstrates a strong correlation between MetS 
risk factors such as obesity and prostate cancer and more specifi cally a potentially 
higher risk of more clinically relevant, higher-grade tumors. 

 In a group of 668 men, 246 were found to have prostate cancer on biopsy, of 
which 110 were high grade (Gleason 7 or greater). Logistic  regression multivariate 
analysis   showed that BMI (OR 1.05 per unit, 95 % CI 1.00–1.10,     P  = 0.033) and 
waist circumference (WC) (OR 1.02 per cm, 95 % CI 1.00–1.04,  P  = 0.026) were 
signifi cant predictors of prostate cancer diagnosis. BMI (OR 1.11, 95 % CI 
1.04–1.18,  P  = 0.001) and waist circumference (OR 1.04, 95 % CI 1.02–1.06, 

J.M. Potts



101

 P  = 0.001) were also associated with high-grade CaP. The more compelling result, 
however, is obesity with central adiposity (   BMI ≥ 30 kg/m 2  and WC ≥ 102 cm), sig-
nifi cantly associated with prostate cancer diagnosis (OR 1.66, 95 % CI 1.05–2.63, 
 P  = 0.03) and high-grade disease (OR 2.56, 95 % CI 1.38–4.76,  P  = 0.003) [ 12 ]. 

 In a series of 195 patients undergoing 12-core prostate biopsy for PSA value 
≥4 ng/ml and/or positive digital rectal examination, subjects also underwent mea-
surements for BMI, waist circumferences, and blood pressure. Blood samples were 
also tested for PSA, fasting glucose, triglycerides, and cholesterol HDL. MS pres-
ence was defi ned according to Adult Treatment Panel III criteria. Patients had 
median age of 69 and median PSA of 5.6 ng/mL. While the presence of MetS was 
not associated with an increased risk of prostate cancer in this study (OR: 0.97, 
 P  = 0.94), MetS was signifi cantly correlated with an increased risk of Gleason ≥7 
(OR: 3.82;  P  = 0.013) [ 13 ]. 

 Meanwhile, a retrospective study from Canadian showed a signifi cant relation-
ship between MetS and prostate cancer [ 14 ]. Of 2235 patients, 494 (22.1 %) had 
MetS. While no individual MetS component was independently associated with 
CaP   , the increasing number of MetS components increased the association with 
higher-grade prostate cancer ( p  < 0.001). Overall, OR between MetS and prostate 
cancer was 1.54 (95 % confi dence interval [CI], 1.17–2.04,  p  = 0.002). Odds ratio 
was 1.56 for high-grade and clinically signifi cant cancer.  

8.4.2     Lower Urinary Tract Symptoms 

 LUTS in men are typically attributed to changes secondary to bladder outlet obstruc-
tion caused by prostate enlargement. There is growing evidence of an association 
between the prevalence of MetS and LUTS in men. However, this association can-
not be clearly explained by prostatic enlargement alone.  MetS   is associated with 
low testosterone or frank hypogonadism, with diminished stimulation of prostate 
growth. Bladder function alone may explain the higher incidence of LUTS in this 
population since LUTS and OAB occur with signifi cantly higher frequency in 
women with MetS as well. A correlation between weight loss and improved LUTS 
in both men and women is also becoming better recognized. As comprehensively 
explained in Chap.   14    , “Men have bladders, too,” this may be an especially impor-
tant perspective in the setting of MetS. 

 In a cohort of 4666 men aged 55–100 years consulting a general practitioner, 
metabolic syndrome and LUTS were reported in 51.5 % and 47 %, respectively. 
A signifi cant link was identifi ed between metabolic syndrome and treated LUTS 
( P  < 0.001). The risk of being treated for LUTS increased with an increasing number 
of MetS components. Each component, except high-density lipoprotein cholesterol, 
appeared as an independent risk factor of high IPSS and of LUTS treatment in mul-
tivariate analysis. Metabolic syndrome was positively correlated with the severity of 
the LUTS ( P  < 0.001) for overall IPSS and both voiding and storage scores 
( P  < 0.001) [ 15 ]. Another interesting correlation was that between MetS and pros-
tate volume. Taken in light of comorbidities, which could infl uence bladder 
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function, the enlarged prostate may be a simple marker of age, given this older 
cohort of men 55–100. On the other hand, voiding and storage scores of the IPSS 
were affected, thereby implicating the prostate. Without urodynamics, however, we 
will not know for certain if the voiding component is due to impaired bladder con-
tractility rather than BOO. 

 In 409 consecutive men seen in  urology   for LUTS, waist circumference was 
found to be signifi cantly and positively associated with prostate volume, serum 
prostate-specifi c antigen, and International Prostate Symptom Score. Not surpris-
ing, increased waist circumference was also signifi cantly associated with a greater 
prevalence of hypertension, coronary artery disease, DM2, and obesity as well as 
the presence of erectile dysfunction and ejaculatory dysfunction [ 16 ]. The authors 
promote the use of waist measurement as a correlate to urinary function as well as 
general health screening, specifi cally for MetS. 

 In a very recent 2015 review, however, the authors concluded that MetS and 
components were determinants of prostate enlargement and MetS “induced meta-
bolic derangements in the development of benign prostate enlargement” [ 17 ]. The 
review of 82 articles led to inclusion of only 8, meeting the criteria for the authors’ 
analysis. The eight studies enrolled 5403 patients, 1426 (26.4 %) of which had 
MetS. Patients with MetS had signifi cantly higher total prostate volume when com-
pared with those without MetS (+1.8 mL, 95 % confi dence interval [CI], 0.74–2.87, 
 P  < 0.001). ( It is important, however, to bear in mind the potentially negligible 
clinical signifi cance 1.8 mL, especially in such a large cohort of subjects, which 
predisposes to possible statistical volume bias, whereby clinically insignifi cant 
differences are given undeserved statistical signifi cance .) Surprisingly, there 
were no differences in IPSS between patients with or without MetS. Meta-regression 
analysis showed that differences in total prostate volume were signifi cantly higher 
in older (adjusted  r  = 0.09,  P  = 0.02), obese patients (adjusted  r  = 0.26,  P  < 0.005) 
and low serum high-density lipoprotein cholesterol concentrations (adjusted 
 r  = −0.33,  P  < 0.001). Again, while I do aggressively counsel patients about their 
weight, diet, and exercise levels, these analyses as such may not have as much clini-
cal relevance in terms of benign prostatic enlargement alone. 

 From 2009 to 2014, 431 patients of median age 67 years, with median PSA of 
3 ng/mL, were evaluated for LUTS in association with BMI, testosterone, as well as 
the presence of MetS. Twenty-four percent of the patients had MetS, and they were 
found to have higher IPSS storage subscores. On multivariate analysis, the presence 
of MetS was associated with an increased risk of an IPSS storage subscore ≥4 (odds 
ratio, 1.782; 95 % confi dence interval, 1.045–3.042;  P  = .030) [ 18 ]. Again, the stor-
age symptoms may have more to do with the bladder dysfunction, also seen in 
females with MetS, than with prostatic enlargement. 

 Although there has not yet been a double-blinded randomized control trial to 
analyze the effects of  testosterone replacement therapy   on LUTS, currently avail-
able observations demonstrate no increase of LUTS or harm caused by hormone 
replacement. Indeed, for some, there may be  improvement   of LUTS with testoster-
one replacement. This argues against a prostatocentric etiology for LUTS, i.e., the 
symptoms cannot be solely attributed to prostate enlargement. 
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 From an observational registry study, 261 hypogonadal men treated with 
 testosterone replacement were found to have signifi cant improvement in LUTS after 
a median follow-up of 42.3 months. The mean IPSS decreased from 10.35 to 6.58, 
( P  ≤ 0.05). The signifi cant improvement was consistent even after controlling for 
weight loss and PDE5 inhibitors [ 19 ]. 

 A cross-sectional study in a cohort of patients with LUTS-BPH showed an increase 
of more than fi vefold of having a Framingham  cardiovascular disease (CVD)   risk 
score of ≥10 % (intermediate to high risk) in men with moderate–severe LUTS. For 
this study, 336 consecutive patients with BPH-related LUTS were prospectively 
enrolled. The Framingham  CV  D 10-year risk score was calculated for each patient 
[ 20 ]. Low risk had ≤10 % CVD risk at 10 years, with intermediate risk 10–20 % and 
with high risk ≥20 %. Logistic regression analyses were used to identify variables for 
predicting a Framingham CVD risk score of ≥10 % and moderate–severe LUTS 
using IPSS of 8 or greater. After adjusting for confounding factors, moderate–severe 
LUTS was independently associated with Framingham CVD risk score of ≥10 % 
(OR 5.91,  P  < 0.05).  

8.4.3      Testosterone and Sex   

 The MetS is strongly correlated with erectile dysfunction and hypogonadism [ 21 ] 
(which are also predictors of future development of MetS). Few studies have addressed 
treatment of these dysfunctions in the special setting of MetS, other than the observa-
tional effects on sexual function after correction of individual risk factors. For exam-
ple, nonsurgical weight loss has been shown to improve sexual function [ 22 ]. 

 In studies of elderly men, low testosterone is frequently associated with erectile 
dysfunction. However,  prevalen  ce of low testosterone and ED is signifi cantly greater 
among men who are obese or have features of MetS. MetS is also associated with 
greater incidence of ejaculatory dysfunction including PE as well as delayed ejacu-
lation [ 22 ]. One group of 803 consecutive men attending an outpatient medical 
clinic were evaluated for the incidence and relationship between MetS and  sexual 
dysfunction  . Among the 236 patients (29.4 %) who were diagnosed as having MetS, 
96.5 % reported ED, 39.6 % hypoactive sexual desire, 22.7 % premature ejacula-
tion, and 4.8 % delayed ejaculation. Patients with MetS were characterized by 
greater subjective and objective ED parameters and by greater somatized anxiety 
than the rest of the sample [ 23 ]. The prevalence of overt hypogonadism (total testos-
terone <8 nM) was signifi cantly higher in patients with MetS (11.9 % vs. 3.8 %) and 
was associated with typical hypogonadism-related symptoms, such as hypoactive 
sexual desire, low frequency of sexual intercourse, and depressive symptoms. 

  Diabetes   is strongly associated with ED and up to one-third of diabetic men have 
low testosterone levels. Both conditions, DM and ED, are cardiovascular risk fac-
tors. These risk factors are often infl uenced by comorbidities, which are common in 
this group of patients, i.e., hypertension, obesity, and  dyslipidemia  . But as demon-
strated in a recent review of the literature, low testosterone may be implicated in 
each one of these conditions [ 24 ]. 
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 While  hormone replacement therapy   in men has been linked to decreased  visceral 
and central body fat [ 25 ], patients who engage in weight loss programs with vigor-
ous exercise have been able to improve these parameters and increase their testos-
terone levels naturally [ 26 ]. 

 Viewing the relationship between MetS from a sexual function vantage point 
also reveals strong links between  sexual dysfunction   and cardiovascular risk. In one 
study, after adjusting for comorbid conditions, incident ED alone was associated 
with a hazard ratio (HR) of 1.25 [95 % confi dence interval (CI), 1.04–1.53;  p  = 0.04] 
for subsequent cardiovascular events including MI, coronary revascularization, 
cerebrovascular accident, transient ischemic attack, congestive heart failure, fatal 
cardiac arrest, or nonfatal cardiac arrhythmia [ 27 ]. Prevalent cases of ED were asso-
ciated with even higher risk. These observations illustrate the signifi cance of sexual 
dysfunction as a marker for cardiovascular risk, comparable to the effects of family 
history of MI, cigarette smoking, or hyperlipidemia! 

 I agree enthusiastically with the thesis put forth by Miner and Seftel [ 24 ], regard-
ing the importance of addressing men’s sexual health as a strategy to impact overall 
health. Traditionally, ED and testosterone levels have been  considered   mainly, if not 
exclusively, in the context of sexual health. However, their review and analysis of 
the literature suggest that these measures provide gender-specifi c determinants to 
assess general health in men, including overall cardiovascular and mortality risk.   

8.5     Reversing the Trend 

 Weight loss is the most effective way to manage and reverse the harms associated 
with MetS. However, as cited by many specialists, recidivism in obesity is high. 

 Central obesity can be targeted through appetite suppression. Medications used 
for this purpose include lorcaserin, which has been shown to aid in sustainable 
weight loss. It may cause, however, attention defi cit and other cognitive impairment, 
as well as headache, dizziness, fatigue, nausea, dry mouth, and constipation [ 28 ]. 
A combination of extended release phentermine and topiramate provides signifi cant 
appetite reduction and weight loss using a low dose of each chemical to minimize 
adverse effects. However, there remain concerns about blood pressure elevation, 
increase pulse rate, potential teratogenicity, and possible neuropathy. Although the 
mechanism of action of sustained release bupropion with naltrexone for weight 
reduction is not fully understood, the combination may induce alterations in the 
hypothalamic melanocortin system as well as brain reward systems that favorably 
infl uence mood and food cravings [ 28 ]. 

  Thiazolidinedione (TZD)   and metformin are examples of insulin sensitizers, tar-
geting one of the most fundamental pathways through which MetS reeks its havoc. 
TZD reduces the intracellular levels of toxic lipid metabolites, resulting in less lipo-
toxicity. It also protects against the cytostatic effect of free fatty acids and restores 
glucose-mediated insulin release. TZD also increases insulin sensitivity in the liver 
and muscle tissue. While TZD has also been demonstrated to decrease the rate of 
conversion from prediabetes to diabetes by 72 %, worrisome adverse effects, such 
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as fl uid retention, weight gain, and potential urothelial neoplasm, impede its 
 widespread use. Metformin, on the other hand, is recommended as fi rst-line therapy 
for type 2 diabetes by both the American and the European diabetic associations 
[ 28 ].  Metformin  , like TZD, reduces the incidence of new onset diabetes in individu-
als with metabolic syndrome and should be considered in patients with impaired 
fasting glucose or impaired glucose tolerance (prediabetes). 

 Glucagon-like-peptide agonists seem to be a good candidate drug class for meta-
bolic syndrome subjects with hyperglycemia and overweight/obesity since it 
enhances insulin sensitivity and reduces body weight as well as increases insulin 
secretory function. 

  Sodium glucose transporter-2 inhibitors   may have the potential to reduce cardio-
vascular risk not only via glucose-lowering effect but via benefi cial effects on body 
weight, blood pressure, and serum uric acid in patients with metabolic syndrome. 

 Lipid-lowering agents, such as statins, have been shown to greatly reduce cardio-
vascular morbidity and mortality in the setting of hyperlipidemia associated with 
MetS. In some patients with MetS, the treatment for dyslipidemia requires the addi-
tion of fi brates in order to target the elevated triglyceride component. 

 A recent analysis with Cardiovascular Health Study showed that RAS blocking 
agents reduced cardiovascular events in patients with metabolic syndrome [ 29 ]. 
Thus, renin-angiotensin system blockers are indicated for the treatment of elevated 
blood pressure in people with metabolic syndrome. ACE inhibitors also have a 
favorable effect on glucose metabolism as demonstrated by clinical trials such as the 
HOPE. Besides lowering blood pressure, these medications also decrease oxidative 
stress and endothelial dysfunction [ 28 ]. 

 Recent reports demonstrate dramatic changes in weight, waist circumference, 
insulin sensitivity, and hemoglobin A1c levels and improvements in each of the 
components of the MetS induced by testosterone therapy [ 30 ]. Multiple cross- 
sectional studies have found low testosterone and low  sex hormone-binding globu-
lin (SHBG)   levels in men with MetS, irrespective of age. Normally, 40–50 % of 
testosterone is bound to SHBG, so reducing SHBG levels will decrease testoster-
one. Hyperinsulinism, strongly associated with obesity and MetS, suppresses SHBG 
synthesis and secretion by the liver. This relationship is further supported by the fact 
that pharmacological correction of hyperinsulinemia improves SHBG levels. 

 Thirty-two men with MetS, newly diagnosed type 2 diabetes, and low testoster-
one level were randomized to 52 weeks of treatment with diet and exercise with or 
without transdermal testosterone (50 mg per day). Addition of testosterone to super-
vised diet and exercise resulted in greater therapeutic improvement of glycemic 
control and reversed the MetS in 81 % versus 31 % of controls after 52 weeks [ 31 ]. 
I believe the emphasis here is lifestyle and behavioral intervention, enhanced by 
replacement therapy, and not just testosterone therapy alone. As mentioned earlier 
in the chapter, men were able to increase testosterone levels endogenously through 
vigorous exercise. 

 While there is growing interest and evidence in disproving harm associated with 
testosterone [replacement] therapy, large randomized trials are not yet complete. 
Hopefully, we will gain greater confi dence in using hormonal supplementation 
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without fear of increasing cardiovascular risk, increasing prostate size, or increasing 
risk of prostate cancer. Indeed, there is reason to suspect that replacement therapy 
may be more benefi cial overall.  

8.6     Conclusion 

 The incidence of metabolic syndrome is increasing in the USA and abroad. While 
the MetS is most frequently associated with increased cardiovascular disease, MetS 
also predisposes patients to various endocrinopathies besides DM,  sexual dysfunc-
tion  , liver and kidney diseases, as well as depression and dementia. Obesity and 
sedentary lifestyle appear to be the most potent catalysts in the development of a 
vicious cycle of declining health and aging. 

 Using “sexual function” as a screener and incentive for men may be an effective 
means to address metabolic syndrome and prevent diabetes and cardiovascular dis-
ease. If we, as physicians, genuinely wish to make an impact on overall health and 
life expectancy, we must initiate discussions about obesity and lack of physical 
activity as well as educating our patients about their sexual problems.     
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9.1             Puberty 

 Puberty refers to the  biological changes   that occur as one matures into a young 
adult. While cognitive, psychological, and social changes may occur during this 
period of adolescence, puberty in the clinical sense commonly refers to the develop-
ment of reproductive capacity and secondary sexual characteristics. Specifi cally, the 
child begins to secrete increasing amounts of sex hormones and produce mature 
gametes. 

 Changes to the  hypothalamic-pituitary-gonadal axis   bring about the effects of 
puberty. At puberty, the hypothalamus begins to secrete  gonadotropin-releasing 
hormone (GnRH)   in a pulsatile fashion, which leads to pulsatile secretion of  lutein-
izing hormone (LH)   and follicle-stimulating hormone (FSH)   . LH stimulates the 
 Leydig cells   in the testes to produce testosterone and other androgens, while FSH 
stimulates  Sertoli cells   to produce substances that promote gametogenesis [ 1 ]. 

 Puberty normally follows a predictable sequence of events. The fi rst  sexual 
change   is an increase in testicular size. Next, there is an increase in penile length 
and then the development of pubic hair. By convention, sexually maturity is rated 
according to the Tanner Staging Chart (Table  9.1 ), which classifi es the stages of 
puberty from 1 to 5 according to genital changes (penile length, testicular volume) 
and pubic hair distribution. Boys progress from  prepubertal stage 1  , characterized 
by the absence of genital growth and pubic hair, to mature adult stage 5, during 
which the genitalia has reached adult size and pubic hair is robust and extends to 
the medial thigh. Traditionally, it was thought that  nocturnal seminal emissions 
(spermarche)   occur after the development of pubic hair. However, a longitudinal 
study of 40 boys using spermaturia to evaluate spermarche found a wide variation 
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testicular size (median 11.5 mL, range 4.7–19.6 mL) and Tanner stage (median 2.5, 
range 1–5) [ 2 ].

   While the  sequence of pubertal events   is predictable, there are fl uctuations in the 
age of onset and pace of development. In a study of 228 British boys from 1970, 
Tanner and colleagues found the average onset of puberty to be 11.6 years (range 
9.5–13.5 years) and the average time to completion of puberty over 3 years (range 
1.8–4.7 years) [ 3 ]. More recent data on 4131 American boys indicated an earlier 
onset of puberty: 9.14 years for African American, 10.14 years for  non-Hispanic 
white males  , and 10.04 years for Hispanic males [ 4 ]. With this new data, it is pos-
sible that the current clinical norm (average age of puberty 11.5 years, range 9–14 
years) will undergo an adjustment in the coming years. 

 In addition to sexual changes, other physiologic transitions occur during puberty. 
 Skeletal maturation   is accelerated due to the production of sex hormones. The  secre-
tion of   testosterone also stimulates the release of growth hormone (GH), and the 
release of GH infl uences  insulin-like growth hormone (IGF).   As a result, there is 
increased bone growth, along with changes in weight and body composition. In fact, 
the  classic change in voice   occurs due to the differential effect of testosterone on the 
growth of the wide bones of the larynx [ 5 ]. 

 Several  medical issues   may become apparent with the onset of puberty. 
 Gynecomastia   may be a bothersome manifestation in about 50 % of boys but is usu-
ally self-limited and usually resolves within a year [ 6 ]. The development of myopia 
often occurs during puberty due to changing axial length of the eyes and appears to 
be most correlated with the growth spurt [ 7 ]. The  prevalence and severity of acne   
increases with the onset of puberty [ 8 ]. Psychological, emotional, and behavioral 
issues may also manifest at puberty. 

9.1.1      Clinical Implications   

 The timing of puberty and whether a child is developing normally are frequent areas 
of concern that a clinician should be prepared to address. The onset of puberty is 
thought to coincide with central nervous system maturation, which results in the 

   Table 9.1    Tanner stages of puberty   

 Stage  Pubic hair  Genitalia 

 I  No pubic hair  Penis, testes similar size/proportion as in early 
childhood 

 II  Minimal, downy hair at base of 
penis 

 Testes have grown, scrotal texture changes 

 III  Darker, more coarse hair spreads 
over pubic region 

 Penile length increases; testes continue to grow 

 IV  Adult-type hair distributed across 
pubic region (does not reach thighs) 

 Penile length and girth increase; continued 
testis growth with darkening of scrotum 

 V  Adult-type hair that extends to 
medial surface of thighs 

 Adult size penis and testes 
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gradual increase of pulsatile secretion of GnRH. The onset of puberty is determined 
heavily by genetics, but factors including ethnicity, nutritional status, medical con-
ditions, and environmental exposures also affect the timing of puberty. When the 
onset of puberty occurs 2.5 standard deviations earlier or later than the average age 
of onset, clinicians should be suspicious for an underlying pathology. 

 Precocious puberty should be suspected if a male child develops symptoms of 
puberty prior to age 9 (although this number has been debated due to recent fi ndings 
that the age of puberty is declining in the USA). Precocious puberty may be central 
(gonadotropin dependent) or peripheral (gonadotropin independent). Central causes 
depend on the  hypothalamic-pituitary-gonadal (HPG) axis   and may result from 
idiopathic early maturation of the HPG axis or development of a hormone-secreting 
central tumor. Peripheral causes include hormone-secreting testicular or adrenal 
tumors and exogenous steroid administration. 

 Delayed puberty should be suspected if the patient does not show signs of tes-
ticular volume growth or pubic hair growth until after age 14. Constitutional delay 
of puberty, in which there is no pathology and the patient undergoes puberty at the 
later end of the spectrum, accounted for 63 % of cases of delayed puberty in a large 
academic series of 158 boys [ 9 ]. The other main causes are functional  hypogonado-
tropic   hypogonadism, in which puberty is delayed but occurs spontaneously despite 
an underlying condition; idiopathic delayed puberty, in which a cause is not found; 
   or permanent hypogonadism (hypergonadotropic or hypogonadotropic). 

 Patients who are suspected to have precocious puberty or delayed puberty should 
be referred for evaluation by a pediatric endocrinologist, who may provide treat-
ment according to underlying etiology.   

9.2     Fertility 

 Men become fertile after the maturation of their gametes during  puberty  . In contrast 
to women, who experience an accelerated rate of fertility decline by age 35, there is 
no limit to fertility as long as a man still produces sperm. However, recent data does 
suggest a slight decline in fertility with male age [ 10 ]. 

 The World Health Organization ( WHO  ) defi nes infertility as the failure to 
achieve a clinical pregnancy after 12 months or more of regular unprotected sex-
ual intercourse [ 11 ]. Studies have shown that up to 15 % of couples experience 
problems with fertility [ 12 ]. In 20 % of these situations, there is a male factor that 
is primarily responsible for  infertility  . In 30 % of situations, there are both male 
and female factors involved. Therefore, 50 % of infertility cases involve the male 
[ 13 ,  14 ]. 

 A useful framework for classifying the causes of male infertility is to consider 
pre-testicular, testicular, and post-testicular causes.  Pre-testicular causes   refer 
mainly to endocrine dysfunction or any medical conditions or exposures that sec-
ondarily affect testicular function. Testicular causes refer to the failure of normal 
sperm production despite a favorable hormonal environment. Factors such as vari-
cocele, cryptorchidism, genetic defects, trauma, infection, or malignancy may cause 
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primary testicular failure.  Post-testicular causes   refer to anatomic or functional 
problems with releasing sperm, such as obstruction of the vas deferens or ejacula-
tory ducts. 

9.2.1      Clinical Implications   

 A thorough medical history is vital to the evaluation of  male   infertility. It is impor-
tant to note the age of the female partner, since the age of 35 is considered advanced 
maternal age, and the woman should also receive a separate evaluation. Aspects of 
the couple’s relationship should be investigated, including the length of time in 
active attempt to conceive, the timing of coitus in relation to the  woman’s mid- 
ovulatory cycle  , and whether either partner been involved in a previous pregnancy. 
The medical history should investigate childhood diseases or urologic problems 
such as a varicocele, cryptorchidism, hypospadias, and any instances of genitouri-
nary trauma or infection. Surgeries in the inguinal, pelvic or genital region may 
disrupt the reproductive tract. Medications, most notably exogenous steroids, as 
well as certain antibiotics can disrupt spermatogenesis. Sexually transmitted dis-
eases may result in scarring and obstruction of the reproductive tract. Exposures, 
both recreational and environmental, should be recorded. Tobacco [ 15 ], marijuana, 
and alcohol use have been associated with semen abnormalities, as well as certain 
pesticides [ 16 ], sauna exposure [ 17 ], and laptop usage [ 18 ]. 

 The general physical exam, including stature, distribution of hair, and presence 
of  gynecomastia  , may provide clues about the patient’s androgen status. The geni-
tourinary exam should focus on the phallus and scrotal contents. Anatomical abnor-
malities of the phallus, including hypospadias and penile torsion, may hinder 
fertility. For the scrotal examination, an  orchidometer   is a useful tool to estimate 
volume and may diagnose testicular atrophy: the size of the adult testes is on aver-
age: 4.6 cm long by 2.6 cm wide and 18–20 mL. In addition, the  spermatic cord   
should be palpated  to   confi rm presence of the vas deferens bilaterally and also to 
evaluate for a  varicocele  , which is a testicular engorgement of the veins that supply 
the testes. While 15 % of the male population has a varicocele, 40 % of men with 
infertility have a  varicocele  . 

  Semen analysis   should be performed in a male fertility evaluation. The WHO 
revised its of standards in 2010 for minimum standards of semen quality consistent 
with fertility using data from over 4500 men from 14 countries [ 11 ]. These 5th edi-
tion criteria are ejaculate volume (>1.5 mL), sperm concentration (>15 × 10 6  sperm/
mL), vitality (>58 %), progressive motility (>32 %), total motility (>40 %), and 
morphology (4 % based on Kruger strict criteria) (Table  9.2 ). Because semen qual-
ity can vary widely for the individual male, two samples taken at least 7 days apart 
are recommended. While semen analyses are useful for some diagnoses, about half 
of men from infertile couples do not have abnormalities on standard semen analysis 
[ 19 ]. Moreover, men  with   abnormal semen parameters often achieve pregnancy.

   In addition to a  semen analysis  , serum testosterone and FSH are routinely sent. 
 Low FSH   and low  testosterone   indicate  hypogonadotropic   hypogonadism, which 
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may be congenital or iatrogenic (e.g., steroids).  High FSH   and low testosterone 
indicate primary hypogonadism due to testicular failure. Further endocrine studies 
may be necessary if there are abnormalities in these parameters or if there are addi-
tional symptoms suggestive of endocrine dysfunction. These include prolactin, LH, 
and estradiol levels. For example, hyperprolactinemia may be caused by medica-
tions, systemic disease, or a pituitary tumor. 

 An estimated 15 % of infertile men with azoospermia or severe oligospermia 
have a genetic abnormality. A family history or  congenital absence of the vas defer-
ens (CAVD)   may indicate cystic fi brosis, since 2 % of infertile males have cystic 
fi brosis and 90 % of patients with CAVD have cystic fi brosis. In addition, poly-
merase chain reaction can detect several deletions on the  Y chromosome   that have 
been associated with infertility. Karyotype analysis  can   identify chromosomal 
causes of infertility, such as  Klinefelter’s syndrome  , in which there is an extra X 
chromosome.  

9.2.2     Treatment 

 Modern treatment for fertility has drastically increased the fertility rate for patients. 

     Medical Therapies   
 For  hypogonadotropic    hypogonadism  , treatment with human chorionic gonadotro-
pin (hCG) and FSH can induce testosterone and stimulate spermatogenesis [ 20 ]. For 
 idiopathic   infertility, treatment with clomiphene citrate, an estrogen antagonist, has 
been attempted, but without successful improvement of pregnancy rate [ 21 ]. A large 
meta-analysis of 48 RCTs that study the effect on infertile men of antioxidants, 
including zinc, vitamin E, vitamin C,  L -carnitine, and  N -acetylcysteine, on fertility 
have suggested an improvement in live birth rate, though the quality of evidence 
was deemed to be low [ 22 ].  

     Surgical Therapies   
 A variety of surgical interventions are available, depending on the  etiology   of 
infertility. For infertile males with varicocele, a varicocelectomy can be performed 
via a laparoscopic or open approach (inguinal, subinguinal, or retroperitoneal) as 

   Table 9.2    WHO 5th edition semen parameter guidelines, 2010   

 Measurement  Lower limit  95 % Confi dence intervals 

 Volume (mL)  1.5  1.4–1.7 

 Sperm count (million per ejaculate)  39  33–46 

 Concentration (million/mL)  15  12–16 

 Vitality (live %)  58  55–63 

 Progressive motility (PR, %)  32  31–34 

 Total motility (PR + NP, %)  40  38–42 

 Normal morphology (%)  4  3.0–4.0 
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well as through interventional radiologic procedures at some centers. For men 
who have a prior vasectomy or another cause of vasal obstruction, vasal aspiration 
may be performed to retrieve sperm for one-time use. Microscopic reconstruction 
may also be performed, with success rates between 70 and 90 % [ 23 ]. The vas 
deferens may be reconnected (vasovasostomy) or the vas deferens can be con-
nected to the epididymis ( epididymovasostomy  ). For men with nonobstructive 
azoospermia, the use of microscopic techniques was shown to improve the yield 
of surgical extracted sperm from 45 to 63 % [ 24 ]. Furthermore, a review of 1127 
men with azoospermia who underwent microdissection testicular sperm extrac-
tion demonstrated  comparable   successful retrieval rate (55 %) even in severe tes-
ticular atrophy (<2 mL) [ 25 ].  

    Assisted Reproductive  Therapies      
 The three main assisted reproductive strategies are intrauterine insemination (IUI), 
 in vitro fertilization (IVF),   and intracytoplasmic sperm injection (ICSI)   . The selec-
tion of technique depends on the number of viable sperm available and anatomic 
considerations for the female partner (Table  9.3 ).

   IUI refers to the manual injection of a sperm pellet within the uterus, bypassing 
the cervical mucosa; this normally requires 5–40 million motile sperm. The suc-
cess rate per cycle has been reported to be 5–16 % per cycle. IVF requires an 
intensive and coordinated process involving both partners. The woman undergoes 
hormonal stimulation, and subsequently her eggs are harvested transvaginally via 
ultrasound guidance. Sperm are provided by the male partner (ejaculated or surgi-
cally retrieved) or from a sperm donor. The eggs and sperm are mixed in vitro, the 
embryos are incubated for several days, and the best quality embryos are trans-
ferred to the uterus. When sperm counts are low (as in surgical retrieval), ICSI is 
employed. In this procedure, a single viable sperm may be microinjected into an 
oocyte, and then the fertilized egg is implanted into the uterus.  This   advanced 
technique has revolutionized treatment for infertile men  previously   considered 
sterile.    

   Table 9.3    Three primary assisted reproductive technologies   

 Technique  Description 
 Sperm 
required 

 Intrauterine insemination 
(IUI) 

 Manual injection of sperm pellet into uterus  5–40 
million 

 In vitro fertilization (IVF)  Mixing egg and sperm outside of body, using eggs 
harvested via ultrasound aspiration and ejaculated 
or surgically retrieved sperm 

 0.5–5 
million 

 Intracytoplasmic sperm 
injection (ICSI) 

 Single viable sperm (often surgically retrieved) is 
microinjected into the oocyte, and fertilized egg is 
implanted 

 1 or more 
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9.3     Andropause 

 The term “ andropause” has   become popularized in the media as the male equivalent 
of “menopause.” Menopause refers to the  cessation of ovulation  , which arrives with 
a signifi cant decrease in estrogen and multiple medical implications for aging 
women. Men do not undergo a parallel process, although they do undergo changes 
in hormone levels as they age. The mechanism and etiology of declining testoster-
one levels  in men   are not completely clear, but epidemiologic data suggests that 
total testosterone level appears to decline at a relatively constant rate of 3.2 ng/dL 
(about 0.5–1 %) per year after age 30 [ 26 ]. 

 As a  clinical entity  , andropause may be referred to as “late onset hypogonad-
ism” ( LOH  ), although this has also been termed testosterone defi ciency syndrome 
( TDS     ). According to the  American Endocrine Society guidelines  , this is defi ned 
as the signs and symptoms of testosterone defi ciency confi rmed by two early 
morning measurements of total serum testosterone level that fall below the normal 
range of 300–950 ng/dL (10.4 to 32.9 nmol/L) [ 27 ]. The prevalence of testoster-
one  defi ciency syndrome      is highly infl uenced by age: an epidemiological study of 
1475 black, Hispanic, and white men found symptomatic androgen defi ciency in 
3.1–7.0 % of men from ages 30–69, in comparison to 18.4 % of men from ages 
70–79 [ 28 ]. 

9.3.1      Clinical Implications   

 The symptoms of low testosterone are varied and nonspecifi c, including decreased 
sexual function, fatigue, diminished neurologic function, decreased mobility, and 
other physical changes. Changes in sexual function are the most specifi c and include 
low libido, erectile dysfunction, and decreased pleasure. The patient may exhibit 
neurologic symptoms: increased irritability, decreased concentration, or inability to 
sleep. Decreased muscle mass, energy level, and bone mineralization may result 
from decreased testosterone levels, and these conditions may translate to decreased 
mobility or activity level. 

 In order to diagnose testosterone  defi ciency syndrome  , a total serum testosterone 
and a serum free testosterone should be measured. Testosterone is normally bound 
by  sex hormone-binding globulin (SHBG)  , which is produced by the liver. 
Testosterone is active only in its free form. Depending on the assay used, a level of 
300–950 ng/dL (10.4 to 32.9 nmol/L) is considered normal. Testosterone should be 
performed early in the morning; after the recording of a low level, this should be 
repeated on a separate occasion due to the inherent variability. Although the symp-
toms of testosterone defi ciency are nonspecifi c, the association of these symptoms 
with a low serum testosterone measurement is adequate to diagnose clinical testos-
terone defi ciency. Following diagnosis, the patient should be screened for chronic 
illnesses including hypertension, hyperlipidemia, obesity, and diabetes. He should 
also be screened for obstructive sleep apnea and thyroid disease. His mobility and 
activity level should be assessed. 
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 Next, the etiology should be considered. The fi rst principle of treatment is to rule 
out  reversible causes of   low testosterone. These include obstructive sleep apnea, 
hyperthyroidism, the use of certain medications (e.g., opiates, cimetidine, ketocon-
azole), depression, and excessive alcohol intake. In particular, the disorder may also 
have to do with an alteration in the amount of SHBG, which may be affected by the 
liver or the thyroid. Obesity may lower SHBG levels and therefore lower total tes-
tosterone levels. When other causes of  low   testosterone have been ruled out, the 
clinician may begin discussion regarding testosterone replacement.  

9.3.2     Treatment 

 There are many forms of  testosterone supplementation  . We highlight the most com-
monly used. Testosterone supplementation therapy ( TST     ) may be administered in 
the form of intramuscular injections in either short- or long-term formulations. It 
may also be administered transdermally in gel or patch form. This must be applied 
in a  nonexposed area   to prevent transfer to other people (especially intimate part-
ners or young children). An alternative formulation is the testosterone pellet 
(Testopel™      ), which is injected beneath the skin in an offi ce procedure on a monthly 
basis. Other formulations include intranasal gel, buccal patches, and oral therapies. 

    Controversies of Testosterone  Treatment      
 Testosterone treatment has been shown to increase libido [ 29 ], muscle strength [ 30 ], 
and bone mineral density [ 31 ] while decreasing waist circumference [ 32 ]. However, 
known risks also exist including erythrocytosis, infertility, acne, gynecomastia, 
balding, and worsening obstructive sleep apnea [ 27 ]. Overall, the use of testosterone 
replacement was formerly seen as benefi cial in older men, but it has lately has been 
controversial due to reports of a negative cardiovascular impact. While some obser-
vational studies have demonstrated an overall benefi t with testosterone supplemen-
tation, other studies have suggested harm. 

 An observational study of veterans age 40 and above with low testosterone 
demonstrated a lower all-cause mortality rate (10.3 % vs. 20.7 %,  p  < 0.0001) for 
men who had received testosterone supplementation  therapy   versus those who 
had not [ 33 ]. However, in a randomized control trial of men over age 65 with 
limited mobility and low testosterone, a higher number of cardiovascular events 
were seen in men who received testosterone gel, resulting in the early termination 
of the trial [ 34 ]. While this study had accrued limited numbers and applied to 
select group of chronically ill elderly men, the fi ndings raised strong concerns 
about the usage of testosterone supplementation with regard to cardiovascular 
risk. Subsequent large database studies were conducted that also raised concern of 
increased risk of mortality in men who had  undergone    coronary   angiography [ 35 ] 
and increased risk of nonfatal myocardial infarction in men who were receiving 
testosterone supplementation [ 36 ]. 

 Our understanding of the impact of testosterone on prostate cancer has also 
evolved with time. The current guidelines of the American Endocrine Society 
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recommend against the usage of testosterone replacement in  men with prostate 
 cancer   [ 27 ]. Because androgen deprivation therapy is used to treat high-risk prostate 
cancer, it is inferred that increased testosterone levels may increase the risk of pros-
tate cancer development or progression. Furthermore, trials of  5-alpha reductase 
inhibitors  , which lower intracellular  dihydrotestosterone (DHT) levels  , reduce the 
risk of prostate cancer diagnosis (PCPT and REDUCE trials)  and   reduce the pro-
gression of prostate cancer in men on active surveillance (REDEEM trial) [ 37 – 39 ]. 
TST, which increases intracellular DHT, might increase the risk of prostate cancer. 

 However, no large,  prospective trials   have demonstrated an increased prostate 
cancer-specifi c mortality with TST in men on active surveillance, post- prostatectomy, 
or postradiation setting [ 40 ]. One theory that has been advanced has been the “satu-
ration hypothesis” [ 41 ]. In this model,  prostate cance  r is thought only to be respon-
sive to a threshold level of testosterone, and an increased amount would not 
necessarily result in the development of prostate cancer. In practice, the use of tes-
tosterone replacement, even in men with a history of prostate cancer both treated 
and untreated, has been acceptable to urologists and patients with no signs of 
adverse consequences [ 42 – 45 ]. 

 The  long-term effects   of testosterone are incompletely characterized. The results 
from prior studies are at times in confl ict, and the numbers in clinical trials have 
been small. Therefore,  testosterone, as with   all medical therapies, should be pre-
scribed with consideration of the patient’s individual risk factors after a thorough 
discussion of the risks and benefi ts.       
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10.1             Inflammatory 

10.1.1      Fixed Drug Eruption   

 Fixed drug eruption is a common hypersensitivity reaction to medications, most 
commonly analgesics, including ibuprofen, aspirin, and paracetamol. The reaction 
occurs more commonly in men [ 1 ] and can occur as a “sexually transmitted” erup-
tion if the patient’s partner has ingested the suspected allergen [ 2 ]. Repeated inges-
tion of the allergen induces recurrence of the eruption in the same distribution. 

 The eruption is usually a well-defi ned, oval or circular, violaceous, or red-
brown plaque (Fig.  10.1 ). Upon ingestion of the offending agent, the eruption 
recurs in the same location, commonly the genitalia, lips, trunk, and hands [ 3 ]. 
Occasionally, a vesicle or bulla may arise within the plaque, but ulceration and 
necrosis are uncommon [ 4 ].

   The eruption may be painful or itchy and may be accompanied by systemic 
symptoms, including fever, chills, malaise, nausea, and vomiting. Treatment relies 
on identifying and discontinuing the causative agent. Antihistamines and topical 
corticosteroids help to reduce pruritus and hasten the resolution of  the   eruption, 
which typically fade within 2–3 weeks followed post-infl ammatory hyperpigmen-
tation [ 3 ].  
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10.1.2      Allergic/Irritant Contact Dermatitis   

 Contact dermatitis can be allergic or irritant in nature. Causes of allergic  contact   
dermatitis of the male genitalia include sensitivity to condoms, diaphragms, spermi-
cides, lubricants, and topical medications. Sensitivity to other allergens, including 
industrial or plant allergens, may induce genital dermatitis by “hand transfer.” 
Affected patients usually have sharply demarcated erythematous and edematous 
plaques on the glans, penile shaft, scrotum, and occasionally the thighs or mons 
pubis (Fig.  10.2 ). The eruption of allergic contact dermatitis is pruritic more com-
monly than painful; irritant dermatitis is more commonly painful than itchy.

   The most common contact allergens in condoms are tetramethylthiuram, mer-
captobenzothiazole, and dithiocarbamates [ 5 ]. Patients allergic to  tetramethylthiu-
ram   and  mercaptobenzothiazole   should use Trojan brand condoms or nonrubber 
condoms made from sheep or lamb intestines. Patients using the latter should be 
counseled on the reduced effi cacy of preventing the spread of sexually transmitted 
infections compared to latex condoms [ 6 ]. Other condom-related contact sensitizers 
include lubricants or anesthetics such as benzocaine [ 7 ]. 

 The fi ve most common causes of  non-condom-related   allergic contact dermatitis 
of the genitalia are balsam of Peru, fragrance, tolu balsam,  phenylmercuric acetate  , 
and neomycin [ 8 ]. The preservatives methylisothiazolinone and  methylchloroiso-
thiazolinone   are increasing  in   frequency and severity as cause of genital contact 

  Fig. 10.1    Ulcerative fi xed drug eruption. Upon ingestion of ibuprofen, this patient developed a 
painful red plaque of the glans that ulcerated with further doses of ibuprofen. A second course of 
ibuprofen months later caused a recurrence of the ulcer       
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dermatitis [ 9 ]. Less common causes include topical medications such as 
 corticosteroids, antibiotics other than neomycin, or diphenhydramine [ 10 ]. 

  Propylene glycol   is the relevant allergen in K-Y Jelly, while parabens are the 
allergens in other lubricants [ 11 ,  12 ]. Alternative products include the aqueous 
lubricant Surgilube, which does not contain propylene glycol, or SKYN brand con-
doms, containing non-sensitizing silicone-based lubricant [ 13 ]. 

 One allergen frequently transferred from the hands to the genitalia is urushiol, 
the allergen responsible for  Rhus dermatitis  , commonly known as “ poison ivy  ” 
[ 13 ].  Urushiol  , present in  poison ivy  , oak, and sumac, can be transferred over 2–3 
weeks after initial exposure by oil remaining under the fi ngernails, clothing, or from 
pets that had contact with the plants. 

 Affected patients should wash thoroughly with soap and water within 60 min of 
plant contact, and clothing should be promptly laundered. Topical steroids can alle-
viate limited outbreaks, but systemic steroids are needed for generalized or severe 
outbreaks. Prednisone 1 mg/kg body weight tapered slowly over 2–3 weeks usually 
suffi ces; secondary infection is common and may be detected by foul odor, pain, or 
increasing discharge. 

 Irritant contact dermatitis is a common cause of chronic or recurrent balanitis 
that may occur after physical or chemical damage to the skin. Detergents and soaps 
more commonly than antiseptics or disinfectants cause skin irritation after their use 
to  prevent   sexually transmitted infections. Atopic history or frequent washing of the 
genitalia can induce or aggravate balanitis [ 14 ,  15 ].  

  Fig. 10.2    Impetiginized allergic contact dermatitis. After using triple antibiotic ointment to pre-
vent an infection, this patient developed a symmetric, pruritic eruption. Note the honey-colored 
crusting, suspicious for secondary impetiginization, superimposed upon the erythematous plaques       
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10.1.3     Plasma Cell Balanitis ( Zoon’s Balanitis  ) 

 Plasma cell balanitis (Zoon’s balanitis) is an infl ammatory disease of the penis named 
after its histologic fi ndings. The balanitis is a persistent, shiny, red plaque on the glans, 
corona, or mucosal surface of the prepuce in older uncircumsized men. Hemosiderin 
deposition may yield specks of “ cayenne pepper  ” within the larger plaque (Fig.  10.3 ) 
[ 16 ]. Usually asymptomatic, the plaques may occasionally be itchy, tender, or painful. 
Predisposing factors include infection with human papillomavirus (HPV) or 
 Mycobacterium smegmatis , heat, occlusion, friction, and poor hygiene [ 17 ,  18 ].

    Biopsy   is important to differentiate the benign infl ammation of Zoon’s balanitis 
from the premalignant or malignant conditions of erythroplasia of Queyrat and  squa-
mous cell carcinoma   [ 19 ].  Histopathology   of Zoon’s balanitis displays an abundant 
infi ltrate of plasma cells without squamous atypia [ 20 ]. In rare cases of long-standing 
balanitis with coinfection with HPV, squamous cell carcinoma may arise [ 21 ]. 

  Defi nitive treatment   is circumcision. Alternative treatments include topical cor-
ticosteroids, topical calcineurin inhibitors, cryotherapy, and ablative  laser   therapy 
[ 17 ,  18 ,  22 ].  

10.1.4     Vitiligo 

 Vitiligo is an infl ammatory skin disease marked by autoimmune destruction of 
 melanocytes  . The resultant depigmented patches can be accentuated by Wood’s 
light examination or by sun exposure, increasing the contrast between  normal and 

  Fig. 10.3    Zoon’s balanitis with focal squamous cell carcinoma in situ. The erythematous, shiny 
plaque persisted despite topical steroids and topical calcineurin inhibitors. A keratotic papule 
developed at the margin of the plaque; biopsy revealed squamous cell carcinoma in situ       
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affected skin  . Vitiligo has several classic patterns: genital (Fig.  10.4 ), perioral, 
 segmental, linear, and a “confetti-like” distribution of the extremities [ 23 ]. Vitiligo 
must be differentiated from  chemical leukoderma  , which may be induced by occu-
pational exposures [ 24 ] or immunomodulatory therapy [ 25 ].

    Treatment   of vitiligo is based on the distribution. Several effective brands of 
camoufl age cosmetics can be used in the absence of other therapies. Focal disease 
can be treated with a combination of topical calcineurin inhibitors and vitamin D 
analogues. Topical steroids can be used when cost is a limiting factor, but cortico-
steroid use has been associated with iatrogenic hypopigmentation [ 26 ]. 

  Sun protection   is advised due to the increased risk of ultraviolet (UV) damage to 
the skin due to loss of the pigment network [ 27 ]. However, UV-B phototherapy or 
308 nm xenon chloride (excimer) laser therapy can be used for large areas or as 
adjunctive therapy for resistant disease [ 28 ]. Repigmentation typically begins 
around the hair follicles, creating a salt-and-pepper-like distribution at the periphery 
of the affected areas.   

  Fig. 10.4    Vitiligo. This 
patient had generalized 
depigmented patches of the 
face, trunk, extremities, and 
genitals. He responded to 
UV-B phototherapy       
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10.2     Papulosquamous Diseases 

10.2.1     Lichen Simplex Chronicus 

 Lichen simplex chronicus ( LSC)   is an overarching term that encompasses pruritus 
scroti and chronic dermatitis. It is a benign but uncomfortable condition which may 
arise from pruritus of neuropathic origin [ 29 ]. Known as “the itch that rashes,” LSC 
often results from chronic itching or rubbing that leads to lichenifi cation of the skin 
and an ever-worsening itch-scratch cycle [ 30 ].  Primary   LSC starts on normal skin, 
while secondary LSC begins on skin affected by another primary process, such as 
atopic dermatitis. 

 Examination reveals lichenifi ed plaques of the scrotum with broken hairs and 
dyspigmentation; history should focus on hygienic practices and the current use of 
topical medications, which may be inciting or aggravating factors.  Acute pruritus 
scroti   is more commonly caused by infections than neurodermatitis. Allergic/irritant 
contact dermatitis should be considered in the differential diagnosis [ 31 ], and gentle 
care with hypoallergenic products should be recommended. 

  Treatment   is diffi cult, including topical steroids or topical calcinuerin inhibitors 
[ 32 ], systemic antihistamines, and inhibition of manipulation with occlusion. 
Refractory or recalcitrant disease may require antidepressant medications [ 31 ] or 
injection of botulinum toxin [ 33 ].  

10.2.2      Psoriasis   

 Psoriasis is a chronic,    multisystem infl ammatory disorder most commonly affecting 
the skin and joints, with a known risk of associated obesity and cardiovascular dis-
ease [ 34 ]. Psoriasis of the genitalia, or inverse psoriasis, affects approximately 50 % 
of men with psoriasis in the course of their disease [ 35 ]. 

 Psoriasis is the most common infl ammatory disease of the penis [ 36 ], typically 
exhibiting pink, shiny patches or plaques (Fig.  10.5 ). Patients are usually asymp-
tomatic, except for occasional sensitivity during intercourse. Genital psoriasis has a 
negative impact on quality of life due to this sexual dysfunction [ 37, 93 ].

   Treatment consists of mild topical corticosteroids often with adjuvant vitamin D 
analogues, topical calcineurin inhibitors, or coal tar preparations for recalcitrant 
disease [ 35 ]. Widespread or severe disease may benefi t from systemic therapy, 
   including methotrexate, retinoids, or  biologic   agents.  

10.2.3     Lichen Planus/ Lichen Nitidus      

  Lichen planus (LP)   is an infl ammatory disease of squamous epithelia characterized 
by pruritic, purplish, polygonal papules with an overlying fi ne, white, reticulated 
striations. LP affects less than 1 % of the population, but 25 % of affected patients 
have isolated genital disease, and 20–25 % have both oral and genital disease [ 38 ]. 
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  Genital LP   has a varied morphology, from polygonal papules to annular plaques 
(Fig.  10.6 ). Erosive disease is common, with a rare risk of transformation into SCC 
[ 39 ]. Symptoms include pruritus, burning, and sensitivity during intercourse. 
Exacerbation of pain in concert with enlarging  papules   or ulceration may indicate 
the development of malignancy.

   Aggressive treatment is indicated given the negative effect on quality of life, 
including skin disease-related stress and depression [ 40 ]. Treatment starts with topi-
cal steroids [ 41 ]. Topical pimecrolimus is an appropriate steroid-sparing agent; 
tacrolimus should be avoided as it can induce a burning sensation [ 42 ]. 

  Fig. 10.5    Penile psoriasis. 
Inverse psoriasis typically 
lacks induration and scale 
classic for psoriatic plaques 
elsewhere on the body       

  Fig. 10.6    Lichen planus. Wickham’s striae are lacy, reticulated thin white plaques that overlie 
purplish papules and plaques of lichen planus and can be helpful to clinically distinguish lichenoid 
eruptions from other papulosquamous diseases       
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 Lichen nitidus is an uncommon infl ammatory skin disease that exhibits small, 
monomorphous skin-colored to white papules, which are usually asymptomatic 
but may be pruritic and may be a signifi cant cosmetic concern to patients or their 
partners. 

 Treatment consists  of   topical steroids for the pruritus  and   appearance [ 43 ]. 
Cryotherapy,    retinoids, or UV-B phototherapy have also been benefi cial [ 44 ].  

10.2.4     Balanitis Xerotica Obliterans 

 Balanitis xerotica obliterans ( BXO)   is the rarer, male variant of lichen sclerosus 
et atrophicus. Characterized by white, atrophic plaques on the glans penis, pre-
puce, and coronal sulcus, progressive  BXO   may lead to phimosis and urethral 
stenosis. Affected patients have a 5 % risk of developing SCC within long-stand-
ing plaques [ 45 ]. 

 BXO starts insidiously with a burning or stinging pain, often with urethral dis-
charge. Later, phimosis, dysuria, or voiding diffi culties may occur [ 46 ]. Treatment 
involves potent topical steroids. Ablative laser therapy may help resistant disease of 
the glans [ 47 ]. Phimosis requires circumcision. Urinary symptoms merit urologic 
evaluation, especially for urethral stenosis. Interventions may include meatotomy, 
meatoplasty, or urethroplasty [ 46 ,  48 ].  

10.2.5      Miscellaneous Inflammatory Diseases      

 Patients with a widespread or generalized skin disease may have genital involve-
ment. For example, tense bullae or erosions may be present in bullous pemphigoid 
(Fig.  10.7 ), pemphigus vulgaris (Fig.  10.8 ), or cicatricial pemphigoid.

    Additionally, systemic diseases may affect the genitalia. Crohn’s disease may 
present with episodic swelling and induration of the penis or scrotum, particularly 
in pediatric patients (Fig.  10.9 ). Sarcoidosis or IgG4-related disease may present 
with similar periodic infi ltration of the genitalia. Histopathology would help to dif-
ferentiate these conditions.

10.3         Infectious 

10.3.1     Human Papillomavirus 

  Human papillomavirus (HPV)   is the cause of genital warts, a condition that affects 
1 % of the US population. The prevalence of genital warts is highest among adults 
ages 18–28 years, with HPV serotypes 6 and 11 accounting for 90 % of warts [ 49 ]. 
Warts are typically asymptomatic, but can be pruritic, painful, and occasionally 
may cause bleeding and discharge if the urethra is affected. 
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 HPV warts are skin-colored to dark brown verrucous papules that may be sessile 
or pedunculated, distributed on the glans penis, scrotum, perineum, and perianal 
skin (Fig.  10.10 ). Clinical morphology usually establishes the diagnosis; biopsy 
may be diagnostic and therapeutic in certain circumstances.

  Fig. 10.7    Bullous pemphigoid. Tense bullae and urticarial plaques erupted diffusely over this 
patient’s body. Due to friction, many of the bullae were eroded. Image courtesy of Dr. Sean Condon       

  Fig. 10.8    Pemphigus vulgaris. Erosions with crusting affect the skin and mucosae of this patient. 
Scrotal involvement is common in pemphigus vulgaris       
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   Treatment options are chemical or physical destruction, immunologic therapy, 
and surgical therapy. Chemical options include the application of podophyllotoxin 
and 80 % trichloroacetic acid; physical treatments include cryotherapy and curet-
tage. Topical 5-fl uorouracil and imiquimod can be used for fi eld therapy. Surgical 

  Fig. 10.9    Metastatic Crohn’s disease. This patient had several episodes of painful swelling of his 
penis and scrotum. Biopsy revealed granulomatous infi ltration suggestive of Crohn’s disease. 
Esophagogastroduodenoscopy and colonoscopy revealed stricture formation and granulomatous 
infl ammation in several locations throughout the GI tract       

  Fig. 10.10    Genital warts. This pedunculated verrucous papule was removed by shave biopsy, a 
potentially diagnostic and therapeutic procedure       
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options include shave excision and CO 2  laser ablation, with caution related to the 
aerosolization of viral particles. 

 Two vaccines, one bivalent (Cervarix, GlaxoSmithKline) and the other quadriva-
lent (Gardasil, Merck & Co., Inc), offer protection against HPV types 6 and 11. The 
quadrivalent vaccine also protects against serotypes 16 and 18, which account for 
approximately 70 % of  cervical   cancers.  

10.3.2     Herpes Simplex Virus 

  Herpes simplex virus (HSV)   can produce oral and genital ulcerative disease. 
Historically, HSV1 caused oral disease, while HSV2 caused genital disease. Today, 
both types produce disease in both locations, and the incidence of genital HSV1 
disease is increasing [ 50 ]. HSV infection presents as shallow, well- circumscribed, 
painful ulcers often with adenopathy (Fig.  10.11 ), but 85–90 % of infected individu-
als are asymptomatic [ 51 ].

   Morphology suggests the diagnosis, but viral culture or direct fl uorescent anti-
body screen can be used to confi rm the diagnosis. Treatment for the initial episode 
is with either acyclovir 200 mg fi ve times per day, valacyclovir 1 g twice daily, or 
famciclovir 250 mg three times daily, each for 10 days. For recurrent episodes, 
acyclovir 400 mg three times per day for 5 days, valacyclovir 500 mg twice daily 
for 3–5 days, or a single dose of famciclovir 1000 mg is recommended. Chronic 
suppression for patients with more than six outbreaks per year consists of acyclovir 
400 mg twice daily, valacyclovir 500 mg once to twice daily, or famciclovir 250 mg 
daily. These three antivirals have shown to be equivalent in their effi cacy in present-
ing recurrences [ 52 ];  medication   cost and expected compliance with the prescribed 
regimen may dictate the choice of therapy.  

  Fig. 10.11    Herpes simplex virus. This patient developed a painful ulcer on the shaft of the penis. 
Viral culture confi rmed HSV-1 infection       
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10.3.3      Syphilis   

 Syphilis is a venereal disease caused by the spirochete   Treponema pallidum   . The 
rate of reported primary and secondary syphilis in the United States is 5.3 cases per 
100,000, double the rate in 2001 [ 53 ]. When untreated, syphilis proceeds through 
three stages: primary, secondary, and tertiary. 

 The primary infection occurs 10–90 days after exposure, initially presenting 
with a well-circumscribed, painless, indurated ulcer with regional lymphadenopa-
thy (Fig.  10.12 ). Most commonly, the ulcer occurs on the prepuce or glans penis, but 
extragenital presentation may occur depending on the site of inoculation. The sec-
ondary stage occurs 3–10 weeks later and manifests classically as copper-colored 
macules and papules on the trunk, palms, and soles, along with oral ulcers, “moth- 
eaten” alopecia, condyloma lata, and fl u-like symptoms.

   The genital ulcer should suggest primary syphilis, which can be confi rmed by 
dark-fi eld examination and rapid plasma regain (RPR) or  Venereal Disease Research 
Laboratory (VDRL) assay  . A second confi rmatory test for treponema-specifi c anti-
bodies such as the  fl uorescent treponemal antibody absorption (FTA-ABS) assay   or 
biopsy can help to confi rm the diagnosis.  Anti-treponemal immunohistochemical 
stains   are available to aid in the histopathologic diagnosis. 

 A single dose of 2.4 million units  benzathine penicillin   is the treatment of choice 
for primary syphilis. In the setting of penicillin allergy, a single dose of azithromy-
cin 2 g by mouth  or   doxycycline 200 mg daily for 14 days should be administered.  

10.3.4      Candida   

   Candida albicans    is a common cause of balanitis. Approximately 15–20 % of males 
are asymptomatic carriers, although sexual transmission of  Candida  is not impli-
cated in the pathogenesis of  Candida  vulvovaginitis [ 54 ,  55 ]. True   Candida  balani-
tis   accounts for approximately one-third of all cases of balanitis [ 56 ,  57 ]. 

  Fig. 10.12    Syphilitic 
chancre. The chancre is a 
painless, indurated ulcer that 
often presents with regional 
lymphadenopathy       
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 Risk factors include uncircumcised state, phimosis, incontinence, poor hygiene, 
advanced age, malnutrition, antecedent use of antibiotics, diabetes, obesity, and 
intercourse with women with  Candida  vulvovaginitis [ 58 ]. Patients complain of 
pain, pruritus, or burning. 

 Physical examination reveals glazed, red plaques of the penis, scrotum, or thighs 
with “satellite papules or pustules” at the periphery (Fig.  10.13 ). Erosions, crusting, 
and maceration may occur secondarily. In severe, untreated disease or in immunocom-
promised individuals, phimosis or ulceration can occur. Diagnosis can be confi rmed by 
potassium hydroxide (KOH) examination, which will reveal pseudohyphae [ 57 ].

   Treatment includes optimization of hygiene, using compresses followed by an 
anti-yeast cream (e.g., clotrimazole) two to three times a day for 2–3 weeks. Oral 
fl uconazole, 150–200 mg, in a single dose is benefi cial [ 59 ]. Recalcitrant  or   recur-
rent disease may warrant culture with sensitivities, as resistant species of  Candida 
glabrata  are emerging [ 60 ].   

10.4     Neoplasia 

 A variety of growths or tumors can affect the  genitalia  , and certain entities have a 
predilection for the penis or scrotum. Pearly penile papules and angiokeratomas are 
two of the most common benign neoplasms with localization to the penis and scro-
tum, respectively. 

  Squamous cell carcinoma   and  melanoma   occur infrequently on the genitalia 
[ 61 ]. Extramammary Paget’s  disease   and Buschke-Lowenstein  tumor   occur almost 
exclusively on the genitalia [ 62 ]. Cutaneous metastases from genitourinary or gas-
trointestinal cancers commonly affect the genitalia. 

  Fig. 10.13    Candidal 
balanitis. Punch biopsy of 
this red plaque with a satellite 
papule revealed Candidal 
forms in the stratum 
corneum, confi rming the 
diagnosis of Candidal 
balanitis. Oral fl uconazole 
was an effective treatment       
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10.4.1      Pearly Penile Papules   

  Pearly penile papules   affect young men, with incidence decreasing with age. 
They are asymptomatic, 1–2 mm, dome-shaped, pink to skin-colored, smooth 
papules. They usually arise in a single row on the coronal sulcus of the penis, 
although they can arise in doubles, on the glans or penile shaft. They may vary 
in shape, size, and color from person to person, but are invariably uniform in an 
individual [ 63 ]. 

 Pearly penile papules are benign and do not represent a venereal infection, 
although patients often believe they are genital warts. Biopsy can differentiate those 
entities, but treatment is based on reassurance of the noninfectious,    benign  nature   of 
the neoplasms [ 14 ].  

10.4.2      Angiokeratomas      

 Angiokeratomas are proliferations of capillaries within the papillary dermis and 
epidermis that appear as dark red to black papules, usually on the scrotum, penile 
shaft, or medial thigh (Fig.  10.14 ). Angiokeratomas may occur in adults in associa-
tion with varicocele, inguinal hernia, or thrombophlebitis. Bleeding may occur 
spontaneously or after trauma [ 64 ].

   Treatment is not necessary unless bleeding, discomfort, or cosmetic concern dic-
tate otherwise. Papules can be treated with excision, cryotherapy, electrocautery, or 
laser techniques [ 65 ].  

  Fig. 10.14    Angiokeratomas. 
This patient’s partner 
requested dermatologic 
examination because she was 
concerned that these papules 
were warts       
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10.4.3      Erythroplasia      of  Queyrat   and Squamous Cell Carcinoma 

 Erythroplasia of Queyrat (EQ), akin to SCC in situ, is a precancerous condition that 
may evolve into invasive SCC. EQ affects uncircumcised men in the fi fth decade or 
later as solitary or multiple, well-circumscribed, moist, erythematous plaques cov-
ering the glans or prepuce [ 66 ]. Pain, itching, or bleeding can occur, and retraction 
of the foreskin may be painful or diffi cult. High-risk HPV types and chronic irrita-
tion from poor hygiene, friction, trauma, and retained smegma may be causative or 
aggravating factors [ 66 – 68 ]. 

 Penile cancer is rare in circumcised men and in the United States, but represents 
10–20 % of all cancers in men in South America, Asia, and Africa [ 69 ,  70 ]. Risk 
factors for penile cancer include smoking, psoralen treatment, genital warts, phimo-
sis, multiple sexual partners, delayed or absent circumcision, lichen planus,  or   bala-
nitis xerotica obliterans [ 71 – 73 ]. Increasing pain or ulceration may herald malignant 
invasion (Fig.  10.15 ).

   Scrotal SCC, usually a slow-growing papule that ulcerates, is rare domestically; 
however, specifi c exposures account for the high incidence in certain African tribes-
men, chimney sweepers, and industrial oil workers around the globe [ 74 ]. 

 Treatment is based on size and location of the cancer. Treatment options include 
circumcision, cryosurgery,    excision, and  Mohs   micrographic     surgery [ 66 ,  75 ].  

  Fig. 10.15    Squamous cell 
carcinoma of the penis. This 
patient required penectomy 
for this long-standing 
indurated ulcer of the penis       
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10.4.4      Melanoma      

 Genital melanoma is rare, most commonly occurring in the sixth or seventh decade. 
Genital melanoma begins as an enlarging pigmented patch or plaque with varie-
gated color (blue-black, black, brown, or reddish brown) that often ulcerates [ 76 ]. It 
represents less than 10 % of all genitourinary cancers and less than 10 % of all mela-
nomas [ 77 ]. Two-thirds of all cases occur on the glans and less frequently on the 
prepuce, urethral meatus,  penile   shaft, or coronal sulcus [ 78 – 81 ]. 

 At the time of diagnosis, 60 % of patients have distant metastases [ 82 ]. Treatment 
is wide excision or Mohs micrographic surgery, followed by adjunctive radiother-
apy or chemotherapy. Lymph node resection remains controversial [ 78 ]. 
 Genitourinary   melanoma has the lowest survival rate of all melanomas.  

10.4.5     Extramammary Paget’s Disease 

 Extramammary Paget’s disease ( EMPD     ) primarily affects women, except in eastern 
Asians [ 83 ]. EMPD begins innocuously as a solitary, well-demarcated, moist 
eczematous plaque that is often likened to “strawberries and cream” (Fig.  10.16 ) 
[ 84 ]. The differential diagnosis includes lichen simplex chronicus, psoriasis, SCC, 
and cutaneous T-cell lymphoma [ 85 ].

   Primary EMPD is an  adnexal adenocarcinoma   of the skin without underlying 
malignancy; secondary EMPD is related to an adjacent internal cancer. About 75 % 

   Fig. 10.16     Extramammary Paget’s disease. After work-up, this tumor was confi ned to the skin 
only. Immunomodulatory therapy with imiquimod initially cleared the plaque, but disease recur-
rence was noted 1 year later. Mohs micrographic surgery was performed, and the patient has 
remained disease free after 3 years. Images courtesy of Dr. Jon Meine       
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of EMPD is primary, and 25 % is secondary [ 86 ]. Affected patients deserve  screening 
for distant cutaneous disease as well as underlying visceral malignancy. 

 Primary EMPD can be treated with topical chemotherapy, e.g., 5-fl uorouracil, or 
topical immunomodulatory therapy, e.g., imiquimod, or Mohs micrographic sur-
gery, although the disease tends to recur [ 87 ,  88 ]. Treatment of  secondary   EMPD is 
 directed   at the underlying malignancy.  

10.4.6      Verrucous Carcinoma      (Buschke-Lowenstein  Tumor  ) 

 Buschke-Lowenstein tumor is a rare neoplasm of the anogenital region with a 
benign histological appearance but locally aggressive behavior. HPV type 6 and 11, 
traditionally thought to be low risk for malignant potential, are the causative agents 
[ 89 ]. The exact pathogenesis of the locally aggressive tumor is unknown. Radical 
surgical excision with close follow-up is considered standard of care [ 62 ].   

10.5     Traumatic 

 Any  cause of   trauma to the genitalia can have devastating sequelae. Self-induced 
lacerations follow accidental or factitious trauma.  Penile tourniquet syndrome   usually 
occurs in boys when a hair encircles the penis, causing pain, swelling, and erythema 
of the glans. If untreated, urethral fi stula and amputation of the glans can result [ 90 ]. 

  Factitial dermatitis   (dermatitis artefacta) is a self-infl icted, often mutilating dis-
ease characterized by cuts, excoriations, and sharply demarcated ulcers created by 
self-induced trauma. Associated guilt, embarrassment, or psychological disturbance 
are common and may make diagnosis and treatment diffi cult. 

10.5.1     Idiopathic Calcinosis of the  Scrotum      

 Persistent, asymptomatic, pale to yellow-white papules of the scrotum represent 
idiopathic calcifi cation. Most patients are boys or young men with normal serum 
calcium, phosphate, and uric acid levels. The papules are usually asymptomatic, but 
may discharge a chalky white material or may increase in number to cause scrotal 
deformity. If warranted, excision is usually curative [ 91 ,  92 ].   

10.6     Summary 

 Skin disease of the  male genitalia   has a wide variety of presentation and etiologies, 
from self-infl icted trauma to malignancy. Infl ammatory skin disease may be a pri-
mary process, extension of a generalized disorder, or a manifestation of systemic 
disease. Diagnosis and treatment may be hindered by patient embarrassment or 
guilt, but a thorough history and physical examination coupled with interdisciplin-
ary management are suffi cient to manage any condition.     
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 11      Male Sexual Concerns       
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11.1             The Importance of the Sexual  History   

 The combination of cultural openness and the availability of treatments for sexual 
dysfunction has led to a permissive environment for these types of discussions. 

 The growing attitude of normalcy toward sexual concerns provides health-care 
professionals with a new and perhaps even better means to assess patient well- 
being, while prescribing more compelling interventions to improve patient health. 

 Sexual health in men is comprised of an intricate web of biochemical factors 
infl uenced by weight gain and insulin resistance; vascular and infl ammatory 
changes; hormonal factors that can become altered by lifestyle, medications, or age; 
and psychosocial issues which include quality of partner relationship, job satisfac-
tion, and stressful life events. I believe that an open query about a man’s sex life 
provides more answers and valuable insights about his overall health and psychoso-
cial well-being. By incorporating a simple screening phrase like “Now tell me about 
your sex life?” into the standard Review of Systems, the health-care provider can 
demonstrate the importance of this topic while creating a comfortable environment 
for further discussion. 

 Because medical education in sexual health in the United States and Canada is 
believed to be lacking, a summit was held to address the depth of the problem and 
formulate solutions. “Medical students and practicing physicians report being 
underprepared to adequately address their patients’ sexual health needs” [ 1 ]. As 
many of us can attest, there was little instruction about this topic during medical 
school or residency training. Indeed, fi ndings presented at the summit demonstrated 
high rates of inadequate sexual health training. Ageism may prevent us from 
acknowledging sexual function concerns in older patients. People are living longer, 
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well beyond their reproductive years. And although comorbidities that can impact 
sex increase with age, our growing elderly population is generally healthy and 
active. Research has shown that 40 % of men between 75 and 85 are sexually active 
[ 2 ]. Surveys of older married men demonstrated signifi cant rise in the percentage of 
men enjoying an active sex life in this era as compared to their peers from 20 years 
ago: 68 % vs. 52 %. Among unmarried men, the increase was likewise impressive: 
54 % vs. 30 % [ 3 ]. 

 I would also add that some health-care providers erroneously assume that they 
would make patients uncomfortable, especially if they don’t share the same age, 
gender, or sexual orientation of the patient. This in fact may refl ect the discomfort 
of the health- care   provider. Hopefully, through education and introspection, we can 
assuage this discomfort in our colleagues and improve care for our patients.  

11.2     Just Ask! 

 Consider this, if you are already conducting a thorough Review of Systems by ask-
ing about eating and exercise habits, sleep, micturition, and bowel habits, wouldn’t 
it gracefully follow to ask about sexual well-being or concerns? 

 By revealing that he has noticed a decrease in sexual frequency and desire, one 
might fi nd out that a healthy-appearing middle-aged man is having fi nancial prob-
lems and consuming more alcohol. By sharing his recent discomfort after inter-
course, a patient may reveal symptoms of pelvic fl oor neuromuscular dysfunction. 
Recent onset of sexual dysfunction in men may be considered a  sentinel event   for 
cardiovascular disease, diabetes, metabolic syndrome, hyperlipidemia, hyperthy-
roidism, depression, alcoholism, spousal abuse, domestic violence, etc. By opening 
a dialogue about sex with patients, health-care providers may be better able to 
implement earlier interventions for some conditions while providing more compel-
ling education about diet, exercise, weight loss, stress management, individual psy-
chotherapy, and couple’s counseling. 

 Among men, sexual  dysfunction   has been shown to be associated with signifi -
cantly lower health-related quality of life. In a study from Iran, two groups of sub-
jects (mean age 49 years) were compared: 95 patients (69 % men) with sexual 
dysfunction versus 111 controls (69.30 % men). Men most frequently complained 
of  premature ejaculation  , while the most common complaint in women was 
decreased libido. The presence of sexual dysfunctions was associated with greater 
social dysfunction, sleep issues, mood, and overall quality of life [ 4 ]. 

  Sexual desire   within a relationship is a key determinant of the quality of the non-
sexual aspects of the relationship. Both men and women reporting a discrepancy 
between their own and their partner’s sexual desire have lower relationship satisfac-
tion,    and individuals in sexually inactive marriages report less marital happiness [ 5 ]. 

 Obviously, as a  quality of life   parameter alone, sex is an extremely important 
health issue; but as a marker for serious chronic disease, sexual functioning should 
be in the forefront of our patient assessments.  
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11.3      Questionnaires and Surveys   

 Validated questionnaires and surveys are essential for research of sexual  dysfunction, 
but they are unnecessary in purely clinical practice. In other words, just because you 
don’t use the latest “approved” sex questionnaire in your offi ce doesn’t mean you 
can’t conduct a review of systems that should include a question pertaining to sex-
ual function. None of us have specially printed pamphlets to ask patients if they 
become short of breath with exertion or have regular bowel movements without 
bleeding. 

 On the other hand, a written questionnaire prior to offi ce visits may provide 
some patients and their doctors with an “icebreaker” with which to introduce the 
topic during the face-to-face consultation. The SHIM is one of the most widely 
used and tested. 

 But again, be aware that although many questionnaires are adequate for their 
own purposes (research of a specifi c parameter), some investigators have found “a 
serious lack of standardized, internationally (culturally) acceptable questionnaires 
that are truly epidemiologically validated in general populations” [ 6 ]. Therefore, 
some questionnaires are not applicable to persons who are single, currently not 
sexually active, or involved in same-sex relationships.  

11.4     Recognizing His Concerns within the Context 
of His Relationship 

 Though I wish to emphasize the importance of  evaluating and treating patients   in 
the context of their relationship to their sexual partner, sexual health and well-being 
should be addressed in single patients and those not currently involved in a sexual 
relationship. Men’s sense of desire, arousal, and attractiveness can continue to play 
an important part of their health and sense of well-being even when they choose not 
to be involved in a sexual relationship. 

 I frequently ask single patients if they have any worries or concerns that could 
arise if they were to contemplate a sexual relationship. Some patients identify them-
selves as asexual. Other patients may explain that their dysfunction or worries actu-
ally prevent them from seeking a relationship or socializing in general. If not for the 
direct query by the physician, these concerns and health issues would be often over-
looked among single patients. This is also important among recently widowed or 
divorced men. I always include sexual functioning questions along with queries 
regarding grief and bereavement in these individuals. 

 For  couples  , things may not always be what they seem either. Some men may 
develop erectile dysfunction as a result of fear of “hurting” their postmenopausal 
wife who has recently complained of discomfort during intercourse. (“Doc, some-
one prescribed Viagra – it didn’t help. I would’ve hurt her even more.”) Some men 
lose their desire because they cannot achieve an erection. (“I just started avoiding 
sex, and I am just used to not feeling this way anymore.”) Conversely, some women 
may misinterpret their partner’s erectile dysfunction as their fault, believing it is a 
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result of their own lack of sexual attractiveness. (“He doesn’t think I am sexy any-
more!”) This may lead to further performance anxiety and fuel a vicious cycle of 
miscommunication and sexual dysfunction. 

 Fostering healthy communication for men is one important way to address sex-
ual concerns; this should include the sexual partner whenever possible. 

 Decline in sexual desire is observed in  older patients   and in those in longer rela-
tionships. But women also report lower desire when their partner experienced a 
sexual dysfunction [ 7 ]. Female partners of men with ED have also been shown to 
suffer a range of emotions from frustration to hopelessness, while others have (cre-
atively) focused on nonsexual intimacy strategies [ 8 ]. 

 Sexual  dysfunction   in one partner is also associated with sexual dysfunction in 
the other partner. Conversely, successful treatment of sexual dysfunction may 
improve sexual functioning parameters in the partner. Sexual life satisfaction, for 
example, improved in female partners of men receiving  PDE-5 inhibitor   treatment   
for erectile dysfunction [ 9 ]. In one study, the favorable effects of erectile dysfunc-
tion therapy in men were enhanced by the “couple global caring” parameter, again, 
emphasizing the importance of the relationship and a shared intention. 

 Investigators in Australia and New Zealand observe that while drugs like  Viagra   
impact on both individuals and interpersonal relationships, the social and psycho-
logical aspects of treatment are absent from the majority of research on the drug. 
“The advent of Viagra has seen diminishing sexual capacities once linked with nor-
mal aging now viewed as dysfunctional, with possible alternative psychological 
factors largely ignored” [ 10 ]. 

 In a similar study involving in-depth interviews, three issues and concerns for 
women regarding the use of Viagra by their male partners were identifi ed: the 
neglect of women by those producing and prescribing Viagra, the embodied rela-
tionship (which encompasses physical and psychosocial effects of Viagra use), and 
broader sociocultural implications (e.g., the impact of “the culture of Viagra” on 
understandings about sexuality in older age and on ideas about male and female 
sexuality) [ 11 ]. 

 Both studies remind us of the importance of, including the partner, both the dis-
cussion about the problem and the strategies to address mutual concerns. 

 Other sexual dysfunctions are also associated with distress for the  partner  . Issues 
of climax and orgasm affect both partners even when only one partner manifests the 
disorder.  Premature ejaculation   is associated with low sexual satisfaction in men 
and their partners [ 12 ]. This in turn, obviously, adversely affects the overall quality 
of the relationship. 

 It is important to remind couples that sex is an important part of communication. 
Although relationship dynamics change over time and partners may not have stereo-
typical  roles  , many of my patients have found the following written prescription 
helpful:

  Women need to feel emotionally connected in order to be sexual… Men need sex in order 
to feel emotionally connected. 

J.M. Potts



147

   A common complaint among heterosexual married men is the incompatibility of 
desired frequency of sex with their partner. 

 A study from India illustrates these differences [ 13 ]. Men and women were que-
ried about their  ideal frequency of sex  , which varied greatly (see Table  11.1 ). 
Perhaps a little education can be provided to men about female health issues and 
vice versa. This can go a long way in sensitizing men about their spouse’s needs, 
resulting in overall improvement of their relationship, which often translates into 
better sex for both.

   Experts agree that a  woman’s motivation and ability   to fi nd and respond to sexual 
stimuli is largely infl uenced by her emotional intimacy with her partner [ 14 ]. 
Partners need to understand that a woman’s emotional and relationship well-being 
contributes more to her sexual enjoyment than does her physiological response. 
Likewise, partners of men need to understand the need for physical sexual connec-
tivity and how strongly this is linked to men’s emotional well-being.  

11.5      Opportunity and Libido   

 Sexual desire in men (and women) arises from their intrinsic hormonal, emotional, 
and biochemical milieu as well as extrinsic factors of sexual attraction and social 
opportunity. 

 Patients should be asked about opportunity, which may be limited due to shift 
work or adult children moving back home. 

 According to Dr. Berman of Berman Center for Sexual Health and other experts, 
couples should never allow more than two-week gaps in their sexual activity, for 
risk of creating an unhealthy pattern and decreasing emotional connectivity. 

  Risk factors   for low libido have been linked to age; however, this may refl ect 
increased prevalence of comorbid conditions and diminished opportunity. 

 In men, risks factors for diminished libido include alcohol and drug abuse, 
chronic illness such as COPD or renal failure, sleep apnea, cardiovascular disease, 
depression, diabetes, hyperlipidemia, hypertension, hypogonadism, hyperprolac-
tinemia, neurological disease (multiple sclerosis), obesity, sedentary lifestyle, 
smoking, thyroid disease, surgery (GU or vascular), trauma, and medications [ 15 ]. 

 Over the past decade, signifi cant strides have been made in recognizing the 
adverse effects of obesity, diabetes, and sleep deprivation on testosterone levels. 
The metabolic syndrome is a risk factor for sexual dysfunction, but sexual 

  Table 11.1    Interest in 
sexual activity  

 Men  Women 

 Never   6.7 %  46.7 % 

 1/month  26.7  33.3 

 1/week  40.0  10.0 

 Daily  23.3  0 

  As described by Kalra [ 13 ]  
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dysfunction has been found to be predictive of subsequent metabolic syndrome as 
well [ 16 ]. A separate discussion regarding metabolic syndrome is included as a 
separate chapter in this book. 

 Bereavements, economic problems, retirement, children leaving or returning 
home, divorce and personal illness, or illness of their partner or close relative may 
impact sexual functioning. For some older persons, their most signifi cant obstacles 
to sexuality are their adult children. Cultural biases and ageism can prevent many 
mature adults from seeking or nurturing sexual relationships after death of a spouse 
or divorce, and children may be the most prejudiced or restrictive of their parents. 

 A change in a partner’s sexual function, which may be diminished or enhanced 
by medication, may alter the dynamics and sexual functioning in a relationship. 

  Male self-esteem   issues   that can affect libido arise from stability in career or 
fi nancial matters, as well as the respect and fulfi llment derived from their vocations. 
Therefore, it is essential to address these issues as part of a sexual history. 

 Impaired sexual function is  a   common feature of depression as well as antide-
pressant therapy. Ironically, adverse effects of most commonly prescribed antide-
pressants such as serotonin reuptake inhibitors manifest as diminished libido, 
impaired arousal, and/or delayed or  absent   orgasm [ 17 ]. 

 As discussed earlier, hormonal factors in men can occur with aging but are 
strongly linked to other conditions such as obesity and diabetes. In contrast to the 
decline in estrogen in women following menopause, testosterone levels in men do 
not change abruptly, but diminish gradually with age. 

  Thyroid dysfunction      is associated with  erectile dysfunction   and low libido. 
Sexual dysfunction has been demonstrated as signifi cantly more prevalent among 
men with either hypo- or hyperthyroidism when compared to age-matched controls 
[ 18 ].  Hypothyroidism   is also associated with sleep apnea, which alone is also a risk 
factor for sexual dysfunction.  

11.6      Erectile Dysfunction   

 While there is certainly strong evidence correlating age and erectile dysfunction, the 
increasing prevalence of comorbidities over time, along with pharmacological ther-
apies. may play a more signifi cant role. 

  Aging   alone is associated with compromised blood fl ow to the erectile tissue, 
endothelial dysfunction with decreased release and availability of nitric oxide 
(which relaxes the vascular tone), decreased smooth muscle cells, and increased 
collagen deposition, all of which are enhanced by androgen defi ciency—also linked 
to aging [ 19 ]. However, among younger men, these phenomena can be frequently 
observed in association with obesity, hypertension, and diabetes. 

 Although erectile dysfunction is not the most common form of  male sexual dys-
function  , it is the most common sexual complaint prompting medical consultation. 
It is defi ned as the persistent inability to attain and maintain  penile   erection suffi -
cient for sexual intercourse. Among elderly men, it is cited as the “main reason” for 
sexual inactivity. 
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 As mentioned earlier, obesity,    diabetes, and metabolic syndrome are strongly 
linked to sexual dysfunction in men. 

  I believe the increasing prevalence of obesity and metabolic syndrome will have 
a greater impact on global sexual health than the apparent concern over the advanc-
ing age in the general population.   

11.7      Disorders of Climax   

 Although erectile dysfunction receives so much greater public and medical atten-
tion, disorders of ejaculation are far more prevalent than ED across all ages. 
According to one survey, nearly half of men reported an ejaculatory “disturbance” 
during the prior 4 weeks [ 20 ]. 

 The  ejaculatory process   is mainly mediated by the autonomic nervous system 
and consists of two main phases: emission and expulsion. The organs involved in 
the emission phase comprise the epididymis, vas deferens, seminal vesicles, pros-
tate gland, prostatic urethra, and bladder neck. The organs participating in the 
expulsion phase include the bladder neck and urethra, as well as the pelvic striated 
muscles [ 20 ]. Anatomical changes, neurological disorders, or functional impair-
ment of these structures may cause ejaculatory dysfunction. 

 Ejaculatory dysfunctions include premature  ejaculatio  n (PE),    delayed ejacula-
tion, retrograde ejaculation,  anorgasmia     , and dys orgasmia   (see Table  11.2  for defi -
nitions). Depending upon his or his partner’s perceptions, men may feel extremely 
dissatisfi ed with their ejaculatory function. However, what one man perceives as 
frustrating (e.g., delayed or retarded ejaculation), another may perceive with pride.

   Some investigators have observed a relationship between hormonal levels and 
the spectrum of orgasmic disorders. For example, in an Italian cohort, men with 
most severe symptoms of PE had highest levels of testosterone and lowest levels of 
TSH and prolactin, while those with increasing delay in ejaculation up to anorgas-
mia had correspondingly lower testosterone levels and higher average prolactin and 
TSH levels [ 21 ]. Others believe there exists a potential genetic link for PE as seen 
in a Finnish study of twin pairs. Genetics was observed to be a consistent factor in 
30 % of men with lifelong PE [ 22 ]. And still others would argue that some 

   Table 11.2    Defi ning ejaculatory dysfunction   

  Premature : brief ejaculatory latency (usually <2 min), associated with feeling of lack of control 
and/or distress for the patient or his partner 

  Delayed : orgasm/ejaculation which does not occur in >20–30 min and causes distress to the 
man and/or his partner 

  Anorgasmia : inability to achieve an orgasm despite long and adequate sexual stimulation 

  Retrograde : ejaculation which “falls” back into the bladder rather than being expelled through 
the urethra due to anatomical or functional decrease in bladder neck tone 

  Dry ejaculation : climax without semen may be due to retrograde ejaculation or decreased 
semen production resulting from radiation therapy of medication, for example 

  Dysorgasmia : climax or ejaculation which are uncomfortable or painful 
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ejaculatory variations are not disorders at all. For example, some believe PE should 
not be considered a dysfunction, since upper mammalian species, including pri-
mates, ejaculate almost immediately on penetration of the vagina [ 23 ]. One can 
imagine the evolutionary advantage of being able to inseminate the female quickly. 
Perhaps increasing delay of ejaculation posed a risk to copulating couples, making 
them more vulnerable or less successful in achieving conception. 

 PE affects 4–39 % of men as a primary disorder. This range refl ects the variation 
in defi nitions, regional and cultural differences in prevalence, as well as degree of 
patient bother [ 24 ]. Female partners of men with PE report signifi cantly greater 
sexual problems, with reduced satisfaction, increased distress and interpersonal dif-
fi culty, and more orgasmic problems than partners of non-PE men [ 12 ]. 

 Criteria have been published that defi ne any  ejaculation   occurring in 1 min, 2 
min, 3 min, or even 7 min from penetration, or 8–15 penile thrusts, as premature. 
Even more confusing is the historical perspective by Masters and Johnson, who sug-
gested that a man has PE if he is unable to delay his ejaculation until his partner is 
sexually satisfi ed in at least 50 % of their sexual approaches [ 25 ]. (This defi nition 
certainly overestimates the number of women who are able to climax with vaginal 
penetration alone.)    And yet another inadequate defi nition, in my opinion, is found 
in The European Association of Urology disorders of ejaculation guidelines, pub-
lished in 2004, which defi nes PE as the inability to control ejaculation for a “suffi -
cient” length of time before vaginal penetration. 

 Taking into account these criteria and the various ways men respond to PE, the 
 International Society of Sexual Medicine, in 2009   [ 26 ], proposed this more mean-
ingful and clinically useful defi nition:

  …a male sexual dysfunction characterized by ejaculation which always or nearly always 
occurs prior to or within about 1 minute of vaginal penetration, and the inability to delay 
ejaculation on all or nearly all vaginal penetrations, and negative personal consequences, 
such as distress, bother, frustration and/or the avoidance of sexual intimacy. 

   The controversy about whether PE is behavioral or biomedical is refl ected in the 
two differing approaches to therapy (i.e., behavioral or psychotherapy versus phar-
macological therapy). Psychological causes include anxiety, novelty of partner or 
situation, and low frequency in  sexual   activity. Biological causes include endocri-
nopathy such as hyperthyroidism, substance abuse, opiate withdrawal, and perhaps 
UTI or prostatitis. Lifelong or primary PE may be due to certain physiological fac-
tors such as penile hypersensitivity, hyperexcitable ejaculatory refl ex, hyperarous-
ability, genetic predisposition, or dysfunction of the  5-hydroxytryptamine (5-HT) 
receptor   [ 25 ]. 

 Lifelong PE is best managed with pharmacotherapy [selective serotonin reuptake 
inhibitor (SSRI) and/or topical anesthetics]. According to investigators at the 
Brazilian Cochrane center, there is overall weak and inconsistent evidence regard-
ing the effectiveness of psychological interventions for the treatment of PE, espe-
cially primary PE [ 20 ]. 

 The management of  acquired PE   is etiology specifi c and may include erectile 
dysfunction  pharmacotherapy  , for example, in men with comorbid ED. Behavioral 
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therapy is indicated when psychogenic or relationship factors are present. Counseling 
combined with pharmacotherapy in an integrated treatment program may be helpful 
as an integrated PE management strategy. 

  Nonmedical therapies   include start and stop methods as well as squeeze tech-
nique; however, long-term management of PE using these methods has not been 
observed in the majority of patients studied. For younger men, precoital masturba-
tion has been helpful in diminishing penile sensitivity [ 26 ], but again, if this is 
confi rmed to be lifelong PE, pharmacotherapy should be recommended. 

 In contrast to PE, primary  lifelong   delayed ejaculation is less common (esti-
mated 4 % prevalence) and has not been well studied. As mentioned earlier, men 
with premature vs. delayed ejaculation may have hormonal profi les refl ecting this 
spectrum. However, in one of very rare studies looking at delayed ejaculation, tes-
tosterone and prolactin levels were similar between 19 men with delayed ejacula-
tion and 19 age-matched controls [ 27 ]. But a few signifi cant differences were noted. 
Lifelong delayed ejaculation was associated with higher and idiosyncratic mastur-
batory activity.    Men with lifelong delayed ejaculation were also more likely to have 
lower incidence of night emissions, infertility, longer ejaculation latency times, 
lower  orgasmic and intercourse satisfaction   domains of International Index of 
Erectile Function, as well as higher anxiety and depression scores [ 27 ]. 

  Retrograde ejaculation      is defi ned as semen entering the bladder during orgasm, 
instead of emerging through the meatus and out of the penis. Men with this con-
dition report little or no semen even though they have reached sexual climax. 
This poses no medical problems except in younger men who wish to impregnate 
their partner. The condition, however, can cause some distress in any man and his 
partner. 

 Retrograde ejaculation may occur as an adverse effect of alpha-blocking drugs 
used in the treatment of BPH/LUTS and occurs more commonly with tamsulosin 
[ 28 ]. The phenomenon is reversible upon discontinuation of the drug; however, I 
have found that most patients can accept this side effect if they are provided with a 
detailed description of the anatomy along with  thorough   explanation of the mecha-
nism which causes the semen to fl ow into the bladder rather than forward through 
the urethra. Understanding that the bladder neck relaxation achieved to relieve void-
ing symptoms is allowing for a path of less resistance at the time of ejaculation, 
assuages patients’ fears, and extinguishes the misconception that semen is actually 
being blocked or “backed up.”  Transurethral resection   of the prostate gland for BPH 
is associated with a >70 % incidence of retrograde ejaculation. And again, even 
though this poses no health risk to the patient, appropriate counseling and prepara-
tion are required prior to the procedure, as the absence of ejaculation during orgasm 
can be very distressing to the patient and his partner. Neurological conditions or 
neuropathies (e.g., diabetic neuropathy) can also lead to decreased tone of the blad-
der neck, facilitating retrograde ejaculation. 

 Some men notice decreased volumes of semen during ejaculation, but this may 
not be the result of retrograde ejaculation, but rather diminished semen production 
associated with age or use of  5-alpha-reductase inhibitors  , which shrink the glandu-
lar component of the prostate. Many men also experience a decrease in semen 
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volume after radiation or brachytherapy of the prostate gland.    It may diminish to 
 completely dry   orgasm, which often correlates to lowest PSA nadirs reached many 
months after treatment. 

  Delayed ejaculation     ,  anejaculation  , and/or  anorgasmia   may have a biogenic and/
or psychogenic etiology. Men with age-related penile hypoanesthesia should be 
educated, reassured, and instructed in revised sexual techniques, which maximize 
arousal [ 29 ]. 

 Because sexual function studies involve mostly heterosexual persons or activi-
ties, there may be some concern regarding interpretation within the context of 
homosexual relationships. Potential effects of sexual orientation on ejaculatory 
function, for example, have been overlooked in the literature. In preparation of the 
fi fth edition of DSM, efforts were made to use universally suitable defi nitions of 
ejaculatory dysfunction. To that end, a recent study from Finland aimed to investi-
gate effects of sexual orientation on premature and delayed ejaculation. When dif-
ferences in frequencies and patterns of sexual activities were controlled for, there 
remained no signifi cant effects of sexual orientation on ejaculatory dysfunction 
[ 30 ]. This suggests similar prevalence and concerns among same-sex couples and 
the importance of addressing sexual issues in all patients, regardless of gender or 
sexual orientation. 

  Dysorgasmia         is a poorly understood condition, which is often misdiagnosed as 
prostatitis. Investigation of sexually active men with BPH, revealed discomfort 
associated with ejaculation [ 31 ]. While it is important to rule out an infection, one 
must be aware that men who experience pain during ejaculation are more likely to 
have a noninfectious cause for this symptom, such as pelvic fl oor myalgia or  pelvic 
fl oor myofascial pain syndrome   or pudendal neuralgia. In rare cases, this symptom 
is the manifestation of ejaculatory duct obstruction, requiring transrectal ultrasound 
confi rmation and  endoscopic   intervention. Alpha-blocking agents have been shown 
to ameliorate symptoms of dysorgasmia.  

11.8      Evaluation   

 A thorough history obtained during a comfortable interview cannot be overempha-
sized. All facets of the patient’s life should be considered for query: childhood, 
sexual awakening/awareness, sexual education and experience, stress and psycho-
social issues, family dynamics, religion, relation(s), fi delity, and career and employ-
ment (see Table  11.3 ).

   A complete physical examination is warranted and must include a more compre-
hensive examination of the genitalia. This includes a sensory exam of the lower 
abdomen and saddle area and by testing for anal wink and bulbocavernosa refl ex. 
The pelvic fl oor either via the rectum should be palpated for masses, muscle spasm, 
myofascial trigger points, and laxity. 

 The penis should be examined for evidence of plaques due to Peyronie’s disease, 
which causes curvature of the penis and is sometimes associated with painful erec-
tion. The meatus and shaft should be examined for signs of infl ammation or trauma. 
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Testicles are examined for signs of atrophy or neoplasm. Large hydroceles or 
 spermatoceles may pose a physical or aesthetic obstacle to intercourse. 

 Neurosensory and vascular assessment should be carried out, testing sensation, 
temperature, and pulses. 

 The prostate should be examined. Although it is rare, aggressive prostate cancers 
in younger men can manifest as erectile dysfunction without any other symptoms or 
cause. In one of my clinics, several years ago, a healthy 53-year-old man was 
referred to me because of a mildly elevated PSA level. As part of my routine history, 
I ask about sexual function and was surprised that this man had become impotent 4 
years earlier and had never pursued further workup as he and his wife were not 
distressed by this. When I examined his prostate, I encountered a very bumpy piece 
of cement—prostate cancer, Gleason 10, which had already metastasized. 

 Laboratory tests to consider include hormonal levels: testosterone, LH, prolactin, 
and  thyroid-stimulating hormone (TSH)  . As dictated by history and physical fi nd-
ings, patients may require additional testing, such as lipid profi le, cardiac stress test, 
sleep lab studies, or imaging. 

 For a comprehensive summary of questionnaires and algorithms for evaluation 
and treatment, I would refer the reader to “Summary of the Recommendations 
on Sexual  Dysfunctions   in Men,” a consensus by Lue and colleagues, cited in the 
references.  

11.9     First-Line Therapy:  Lifestyle Modifications   

 Obesity, sedentary lifestyle, and cigarette smoking are the most common lifestyle 
factors that cause or contribute to ED and/or decreased libido. These issues should 
be addressed as primary management strategies. 

  Table 11.3    Managing 
sexual dysfunction in men  

  Biopsychosocial assessment  

   Partner status 

   Employment 

   Sexual experiences, history of abuse 

   Sexual stimulation, mental and physical arousal 

   Medical history, medications, drug/alcohol use 

   Exercise, smoking, and sleep 

  Comprehensive physical evaluation  

   Special attention to genital and pelvic exam 

   Vascular: BP, pulses, fundi, etc. 

   Neurosensory 

  Understand psychosocial or contextual issues  

   Body image and self-esteem 

   Financial issues and job stress 

   Inhibitions and anxieties, cultural/religious beliefs 

   Screen for depression 
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 The heart-healthiest recommendations have consistently served as the safest and 
most potentially effective options in urology for benign prostatic hyperplasia, 
chronic nonbacterial prostatitis, interstitial cystitis, multiple urologic cancers, male 
infertility,  sexual dysfunction , kidney stones, and Peyronie’s disease [ 32 ,  33 ]. In 
other words, anything that is good for the heart (and the colon) is most probably 
good for sexual health (and everything else). 

 Dietary and pharmacological management of  dyslipidemia   should be among the 
fi rst steps in managing sexual functioning in men. Statins, for example, have been 
shown to improve sexual function [ 34 ]. A single center prospective randomized 
placebo-controlled parallel-group trial was conducted. One hundred sixty male 
patients with ED and dyslipidemia were randomized in a one-to-one ratio to receive 
up to 1500 mg oral niacin daily or placebo for 12 weeks. Among patients with mod-
erate to severe erectile dysfunction, niacin afforded improvements as measured by 
the erectile function of the International Index of Erectile Function and Sexual 
Health Inventory for Men [ 35 ]. Niacin alone may be helpful in improving both 
erectile functioning and lipid profi les in some men. 

 Along with diet and lipid profi les, exercise is positively correlated to sexual 
health. Regular aerobic exercise is associated with a signifi cant risk reduction of 
future  erectile   dysfunction in men. While hormone replacement therapy in men has 
been linked to decreased visceral and central body fat [ 36 ], patients who engage in 
weight loss programs with vigorous exercise have been able to improve these 
parameters and increase their testosterone levels naturally [ 37 ]. 

 Although I have had numerous long distance cyclist in my practice, only a few 
have had sexual complaints or chronic pelvic pain syndrome related to cycling. 
Through careful observation of their riding techniques and physical therapy, we 
have recommended appropriate bicycle seats and corrected riding style and seat 
positioning. 

 It is important to keep these parameters in mind as preventive measures for those 
patients about to embark in a new exercise or weight loss program. Similarly, when 
prescribing exercise to patients, counseling should include the importance of proper 
technique, proper footwear, and stretching. 

 I prescribe specialized PT for the management of men with CP/CPPS with or 
 without   dysorgasmia. Frequently, patients volunteer an improvement in the  quality 
of   their erections and increase in pleasure during climax after a period of PT and 
exercise. Anderson and colleagues have also observed signifi cant improvement in 
sexual functioning after specialized PT and progressive relaxation sessions pre-
scribed for the treatment of CP/CPPS [ 38 ]. 

 Eliminating risk factors, such as smoking, is another valuable health interven-
tion. A group of male smokers, irrespective of erectile dysfunction status, who were 
motivated to stop smoking (“quitters”) were enrolled in an 8-week smoking cessa-
tion program involving a nicotine patch therapy and adjunctive counseling. 
Participants were assessed at baseline (while smoking regularly),  at   mid-treatment 
(while using a high-dose nicotine patch), and at a 4-week post-cessation follow-up. 
At each visit, penile plethysmography, sexual arousal indices, and self-reported 
sexual functioning were assessed. Despite this relatively short time interval, quitters 
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compared to relapsed smokers showed enhanced erectile tumescence responses and 
faster onset to reach maximum subjective sexual arousal [ 39 ]. These results may 
serve as a novel means to motivate men to quit smoking. 

 To me, sleep is an obvious correlate to sexual functioning and should be addressed 
anyway, as part of general health maintenance. In a compelling review, investigators 
addressed the interrelationships between testosterone, sexual function, and sleep, 
including sleep-disordered  breathing   in both sexes. Hormonal changes in testoster-
one were associated with sleep apnea and chronic sleep deprivation, with negative 
ramifi cations on sexual life [ 40 ].  

11.10     Prescribed  Therapies for Sexual Dysfunction   

  Hypogonadism   in men is associated with low sexual desire, erectile dysfunction, 
arousal disorders, and orgasmic/ejaculation disorders. Hormonal measures should 
be done to exclude defi ciencies of testosterone in men. Replacement therapies 
should be carefully weighed against the individual’s risk factors. Sex hormone 
replacement therapies remain controversial for both sexes; however, there is grow-
ing evidence showing overall health benefi ts of testosterone given to hypogonadal 
men, with minimal to no increased risk of prostate cancer [ 41 ]. However, high doses 
of testosterone can increase cardiovascular events, possibly due to polycythemic 
effects. 

 Individual and/or couples counseling should be encouraged for most patients as 
sexual dysfunction is rarely a purely physical phenomenon, and the consequences, 
regardless of cause, can be emotionally devastating for individuals and their part-
ners. Even in cases that appear to be purely organic, such as ED after prostatectomy, 
psychological counseling is recommended while recovering sexual functioning. 

 Replacement or ablative therapies should be prescribed accordingly, for hypo- or 
hyperthyroidism, a not uncommon cause of sexual dysfunction. 

  Sildenafi l citrate (Viagra)   is a potent PDE 5 inhibitor. By inhibiting this enzyme, 
sildenafi l citrate results in larger concentrations of cGMP and improved smooth 
muscle relaxation and erections provided that sexual stimulation occurs.  Vardenafi l’s 
(Levitra) mechanism   of action is similar. Some men appreciate fewer AEs with 
vardenafi l; however, Viagra has continued to be the favorite among my patients until 
the arrival of tadalafi l (Cialis). With its longer half-life, Cialis has afforded many 
patients with greater romantic and sexual spontaneity. Given the high prevalence of 
cardiac conditions in the aging man, one needs to be cautious when prescribing 
these medications. They are contraindicated in anyone taking nitrates or nitrate 
donor medications and are relatively contraindicated in patients with unstable 
angina pectoris, recent myocardial infarction, certain arrhythmias, and poorly con-
trolled hypertension. In patients taking alpha-blockers, the addition of PDE5 inhibi-
tor may cause postural hypotension. 

 Other ED treatments can be administered as injections. The most commonly 
utilized substances include  prostaglandin E1 (PGE1)  , phentolamine, and papaver-
ine. PGE1 and papaverine cause cavernous smooth muscle relaxation by elevation 
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of the intracellular concentration of the second messengers, cGMP and cyclic ade-
nosine monophosphate. Phentolamine is an alpha-adrenergic antagonist. PGE1 is 
also available as an intraurethral administrated pellet ( medicated   urethral system/
suppository for erection,  MUSE  ). Urethral and intracavernosal administration of 
vasoactive substances results in erection within several minutes, which may last 
30 min to 2 h [ 15 ]. 

 Adverse events from these therapies include priapism, variable degrees of pain 
with injection in about half of patients, and  penile   fi brosis after long-term use. 
MUSE has been associated with hypotension, syncope, urethral burning or pain, 
and vaginal irritation in the partner. Relative contraindications to injection therapy 
include men who have a history of priapism and those with bleeding disorders. 

 For men who are unable to take PDE5 inhibitors or have inadequate response 
to nonsurgical therapies, the vacuum constriction devices provide a relatively 
safe alternative and may help some patients to avoid or postpone surgical implan-
tation of penile prosthetics. It may seem awkward or cumbersome for some 
patients and their partners, and couples need to be prepared for the less natural 
appearance of the penis, which may become cool and cyanotic. Maintenance of 
erection is facilitated by application of a rubber cuff applied around the penile 
base, which may cause some instability as the fi rmness of the penis will be distal 
to this ring [ 15 ]. 

 For more details regarding treatment options, I strongly recommend the article, 
“Evaluation and Treatment of Erectile Dysfunction in the Aging Male: A mini- 
review,” cited in the references. 

 Medications for PE include alpha-blockers and antidepressants. Adverse effects 
are important considerations for the use of these medications especially because 
effi cacy in treatment of PE is best with consistent daily regimens. While on-demand 
therapy seems most appealing and minimizes adverse effects, most men would pre-
fer daily treatment because of its affording sexual spontaneity. On the other hand, 
with regard to off-label use of antidepressants for PE, men may be uncomfortable 
with the stigma of an antidepressant prescription. 

 Based upon the observations of delayed orgasm  or   anorgasmia among patients 
treated with SSRIs, this group of antidepressants has been most frequently used for 
PE. Sertraline is the most commonly prescribed SSRI prescribed in the United 
States, both as daily or on-demand regimens. Side effects, however, include fatigue, 
yawning, mild nausea, loose stools, and perspiration [ 17 ]. Decreased libido and 
mild erectile dysfunction may occur with SSRIs as well. The most serious concern 
is increased suicide risk observed in depressed patients treated with SSRIs espe-
cially paroxetine. 

 Dapoxetine is a drug specifi cally developed for the on-demand treatment of PE, 
not currently licensed in the United States. It has been extensively evaluated in fi ve 
randomized,    placebo-controlled phase III clinical trials involving more than 6000 
men with PE. This is the largest and most comprehensive clinical trial program to 
date for a drug therapy to treat PE. It is a short-acting SSRI designed to be taken as 
needed, 1–3 h before sexual intercourse, which is currently available in Europe [ 24 ]. 
As of 2015, it has not yet been approved by the FDA. 
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 Treatment of PE with PDE5 inhibitors remains controversial although some have 
theorized that the decreased sexual latency period observed with this drug could 
facilitate immediate repeat intercourse of possibly increased duration, but this has 
never been studied. Because one-third of men with ED also have PE, the use of 
PDE5 inhibitors may be the treatment of choice, especially if the PE occurred sec-
ondarily to ED. 

 Desensitizing creams have also been shown to be effective in treating 
PE. Prilocaine-lidocaine may be administered as a cream or aerosol spray. There 
are local and rarer systemic adverse effects associated with this topical therapy. 
Desensitizing creams and sprays can cause side effects including hypoanesthesia 
of the penile shaft and numbing of the vaginal vault of the partner, unless a condom 
is used [ 24 ]. 

 In cases  of   delayed ejaculation, the use of bupropion-SR in a daily dosage of 
150 mg provided statistically signifi cant benefi ts to the patients: improvement in 
ejaculation control, improved orgasmic and intercourse satisfaction,  and   improved 
depression scores [ 27 ]. 

 Management and therapies are summarized in Table  11.4 .

11.11         Depression and Therapy   

 Because depression and antidepressant use are so prevalent in the general popula-
tion, it is important to bear in mind that untreated depression and antidepressant 
medications can both cause sexual dysfunction. The incidence of sexual dysfunc-
tion caused by antidepressants may be as high as 93 %; side effects from SSRIs 
occur in 67 % of patients, manifest as decreased desire, arousal diffi culties ( lack of   
erection), or inability to climax or ejaculate [ 17 ]. 

 Because up to 40 % of patients complaining of sexual adverse effects were found 
to have had sexual dysfunction prior to initiating therapy, I strongly recommend 
assessing sexual functioning prior to prescribing antidepressants, particularly those 
which have greater risk such as SSRIs 17. One must also bear in mind that antide-
pressant medication therapy is associated with a relatively high noncompliance rate 
(30 %), which may be due in part to the sexual side effects. 

 Management strategies for antidepressant-induced sexual dysfunction include 
investigating pre-tx function (which, again, is much better achieved by assessing at 
the time just prior to prescribing medication), investigating noncompliance, reas-
sessment for comorbidities or other medications that may cause sexual dysfunction, 
and counseling about adaptation, which may help a small number of patients who 
can resume normal activity after a brief period of adjustment 17. The majority of 
patients, however, will not be able to “adapt”; therefore, one might consider decreas-
ing the dose or switching, for example, from sertraline to nefazodone. In one study, 
67 % of men taking sertraline reported ejaculatory diffi culties compared with 19 % 
of the nefazodone-treated group. In women, nefazodone was superior to sertraline 
with regard to the ability to achieve orgasm. Bupropion may also be an appropriate 
alternative. In another study, sexual dysfunction developed in 15 % of men taking 
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bupropion as compared to 63 % taking sertraline. Bupropion is an important alter-
native for the treatment of depressed patients who are concerned about maintaining 
their sexual functioning. 

 Alternatively, patients may be prescribed bupropion in addition to the primary 
antidepressant to “reverse” the adverse effect. Some experts also debate the imple-
mentation of drug holidays, perhaps for weekends [ 17 ]. While this may be helpful 
in some patients with less severe depression or in those using drugs with shorter 

  Table 11.4    Management 
and treatment  

  Clinical testing and labs  

   Metabolic syndrome, diabetes, hypertension, etc. 

   Consider hormonal abnormalities 

   Testosterone, thyroid replacement 

   Rule out medication side effects esp. antihypertensives 
and antidepressants 

   Prescribe or modify drug regimens 

   Penile ultrasound and Doppler 

  Lifestyle  

   Diet and exercise 

   Weight loss 

   Smoking cessation 

   Sleep hygiene 

   Coordination of schedules and bedtime 

  Integrative approaches  

   Counseling or life coaching 

   Yoga 

   Specialized physical therapy 

   Marriage retreats (spiritual/religious) 

  Prescribed therapies  

   Low libido 

    Testosterone, bupropion 

   ED 

    Sildenafi l, vardenafi l, MUSE 

    Alprostadil injection, vacuum device 

   Premature ejaculation 

    Sertraline, PDE-5 inhibitor, topical anesthetics 

   Retrograde ejaculation 

    Adrenergic agonists 

   Delayed ejaculation/anorgasmia 

    Testosterone, bupropion 

   Dysorgasmia 

    Alpha-adrenergic blockers 

    Antibiotics, low-dose benzodiazepine 

    Specialized pelvic fl oor physiotherapy 
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half-life, caution is needed for  possible   drug withdrawal symptoms and perhaps 
lack of spontaneity with unreasonable time constraints imposed by the “holiday” 
schedule.  

11.12     Summary 

 While sexual dysfunction is classifi ed into components of desire, arousal, and cli-
max, treatments targeting one of these can improve other aspects and overall sexual 
function. Emotional and marital factors should not be discounted in male sexual 
health. The subject of sexual functioning should be a “natural” part of general health 
maintenance, and caregivers should strive to provide a comfortable environment in 
which to approach this topic.     
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12.1              Etiology and Pathophysiology   

 BPH is a histopathologic fi nding in the aging prostate characterized by an increase 
in epithelial and stromal cells in the area of the prostate surrounding the urethra [ 1 ]. 
The precise molecular etiology of this hyperplastic process is uncertain, but androgens, 
estrogens, stromal-epithelial interactions, growth factors, and neurotransmitters 
may play a role. Their action is through the combination of increased cell prolifera-
tion and impairing cell death, apoptosis. Although androgens do not cause BPH, the 
development of BPH requires the presence of testicular androgens during early 
prostate development, puberty, and aging [ 2 ]. Patients castrated before puberty or 
who are affected by a variety of genetic diseases that impair androgen action  or   
production do not develop BPH. In the prostate the enzyme 5α-reductase converts the 
hormone testosterone into DHT, which makes it the principal prostate androgen [ 3 ]. 
There are two subtypes of 5α-reductase inhibitor enzymes.  Type 1 5α-reductase   is 
predominant in extraprostatic tissues, such as the skin and liver;  Type 2 5α-reductase   
is predominant in the prostate, although it is also slightly expressed in extraprostatic 
tissues. Neural factors, specifi cally sympathetic signaling pathways, are also impor-
tant in the etiology and pathophysiology of  LUTS   through modulation of the smooth 
muscle cell phenotype in the prostate [ 4 ].  Infl ammation  , which is commonly seen in 
BPH specimens, may play a role in the pathogenesis of the disease through cytokines 
that promote cell growth or lead to smooth muscle contraction. Genetic and familial 
factors are also associated with the development of BPH. 
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 The pathophysiology of BPH is complex and seldom is the prostate alone in the 
causation of LUTS. The basic concept of mechanical obstruction causing an increase 
in urethral resistance, although logical, is rare in isolation. The size of the prostate 
does not correlate with the symptoms, but the tone in the smooth muscles in the 
prostate and bladder neck is important. In addition, the bladder compensates to the 
outlet obstruction and results in further urinary symptoms making LUTS more 
bothersome.    LUTS are also compounded by age-related changes in both bladder 
and nervous system function which lead  to   increased urinary frequency, urgency, 
and nocturia.  

12.2      Epidemiology   and Natural  History   

 There are no standardized defi nitions of prevalence of BPH or LUTS. The preva-
lence of BPH thus can be calculated based on histologic criteria (autopsy preva-
lence) or on clinical criteria (LUTS). There are a large number of descriptive 
epidemiologic studies, both cross-sectional and longitudinal in the literature [ 5 ]. 
The use of International Prostate Symptom Score (IPSS) has been a pivotal in the 
clinical research  of   LUTS and BPH and has standardized most of the recent epide-
miological studies. In multiple international studies, despite the signifi cantly dif-
ferent proportion of men with moderate-to-severe symptoms, a clear trend toward 
an increase in symptom scores with advancing age is evident. Approximately 30 % 
of American men older than 50 years have moderate-to-severe LUTS [ 6 ,  7 ]. The 
Urologic Diseases in America BPH Project examined the prevalence of moderate-
to- severe    LUTS reported in US population-based studies. They defi ned moderate-
to- severe LUTS as men with an American Urological Association (AUA) Symptom 
Index (SI) score of ≥7. They reported a progressive increase in the prevalence of 
moderate-to-severe LUTS, rising to nearly 50 % by the eighth decade of life. The 
presence of moderate-to-severe LUTS was also associated with the development 
of  acute urinary retention (AUR)   as a symptom of BPH progression, increasing 
from a prevalence of 6.8 episodes per 1000 patient years of follow-up in the overall 
population to a high of 34.7 episodes in men aged 70 and older with moderate-to-
 severe   LUTS. Based on the demographics of the US population, 6.5 to 8.7 million 
men are eligible to discuss BPH treatment options [ 7 ,  8 ]. Also, in all cross-sec-
tional studies, prostate volume as assessed by TRUS has been found to increase 
slowly but steadily with advancing age. With the exception of age, correlations 
 between   various measures, including BMI and metabolic syndrome, LUTS, and 
BPH, are modest in community-based population studies and weak in BPH clinic 
and  trial   populations. The relationship between serum PSA and prostate volume is 
moderate and infl uenced by age, race, and ethnic origin. Age, symptom severity, 
fl ow rate, prostate size, and serum PSA are useful predictors of the risk of progression. 
Complications of LUTS and BPH such as mortality, urinary tract infections, bladder 
decompensation, bladder stones, hematuria, urinary incontinence, and upper 
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urinary tract deterioration with renal insuffi ciency are rare in properly followed-up 
patients. The two most signifi cant progression events are AUR and the need for 
BPH-related surgery.  

12.3      Evaluation   

 The clinical manifestations of BPH  include   LUTS, poor bladder emptying, urinary 
retention, overactive bladder, UTI, hematuria, and renal insuffi ciency. The American 
Urological Association (AUA) BPH guidelines updated in 2014 has detailed evalu-
ation recommendations [ 9 ]. 

 In the initial evaluation, a detailed medical history should be obtained to identify 
other causes of voiding dysfunction or comorbidities that may complicate treat-
ment. The symptoms are quantifi ed using the  International Prostate Symptom Score 
(IPSS)  , a symptom-scoring instrument to assess the baseline assessment of symp-
tom severity in men presenting with LUTS and also to monitor response to treat-
ment. Bother and interference with activities of daily living due to LUTS are equally 
if not more important than the enumeration of symptom frequency and severity 
alone [ 10 ]. A digital rectal exam, urinalysis, and PSA are also part of the initial 
evaluation. Cystoscopy is not indicated unless the patient has hematuria. Urinary 
fl ow rate and  post-void residual (PVR) urine volume   are basic offi ce evaluations 
that should be done on all patients. Flow rate is only diagnostic if the voided volume 
is at least 150 cm 3 . Although neither subjectively assessed symptoms nor quantifi ed 
symptom score analysis correlates strongly with urofl owmetry measurements, each 
is an independent assessment. PVR urine volume does not correlate well with other 
signs or symptoms of clinical BPH, but large PVR urine volumes may predict blad-
der decompensation. Complex pressure-fl ow urodynamic studies are only appropri-
ate tests to consider in the evaluation of men with severe symptoms, neurologic 
 disorder   history, or failed surgical treatment. Pressure-fl ow studies differentiate 
between patients with a low PFR secondary to obstruction and those whose low 
PFR is caused by impaired detrusor contractility [ 11 ].  

12.4      Treatment   

 Major changes have been made in the last two decades and there are a number of 
new procedures and drugs that may be available in the future. A large number of 
options are available to the physician and patient. The treatment decision  is   often 
made based on the severity of symptoms, options available, and patient preference. 
The following  options   are currently available:

   Watchful waiting (active surveillance)  
  Medical therapy  
  Minimally invasive therapy  
  Surgical treatment    
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12.4.1      Watchful Waiting   

  Rationale     This option is based on multiple natural history studies that show 
15–30 % of patients have spontaneous improvement in their symptoms in the non-
treatment arms of these studies. A signifi cant number of men with LUTS will choose 
this option because the symptoms are not bothersome or the complications or side 
effects of treatment are perceived to be greater than the inconvenience of the symp-
toms. Patients often make minor lifestyle changes such as decreasing total fl uid 
intake, especially before bedtime, and moderating the intake of alcohol- and caf-
feine-containing products. Patients with mild symptoms, IPSS < 8, are ideal for 
watchful waiting.  Patients   on surveillance should be followed up at least annually.   

12.4.2      Medical   Treatment 

 The primary objective of medical therapy is to  improve   LUTS and improve the 
quality of life index. 

  Rationale     The presence of α 1 -adrenergic receptors associated with  prostatic 
smooth muscle   [ 12 ] and 5α-reductase in the prostate stroma and glands leads to the 
development of drugs that block the alpha receptors or inhibit the enzyme 
5α-reductase. The importance of this dynamic obstruction was supported by mor-
phometric studies demonstrating that smooth muscle is one of the dominant cellular 
constituents of BPH, accounting for 40 % of the area density of the  hyperplastic 
prostate   [ 13 ]. The rationale for androgen suppression is based on the observation 
that the embryonic development of the prostate is dependent on androgen dihy-
drotestosterone (DHT).  

    Classifi cation of Medical Treatments   

   1.    Alpha-blockers   
   2.    5α-reductase inhibitors    

    Classification of  Alpha-Blockers     

 Nonselective  Phenoxybenzamine 

 Short-acting alpha 1  Prazosin 
 Long-acting alpha 1  Terazosin, doxazosin 
 Prostate-specifi c a1a  Alfuzosin, silodosin, tamsulosin 

   Multiple randomized, double-blind, multicenter, placebo-controlled studies 
have demonstrated the effi cacy and safety of alpha-blockers for BPH [ 14 ]. Side 
effects that are bothersome, especially in the elderly, are dizziness and orthostatic 
hypotension. In population studies of elderly men, the presence of moderate and 
severe LUTS independently increased the 1-year risk of falls, and there was a 
modest increase in risk associated with exposure to α-adrenergic blockers [ 15 ]. 
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Thus, caution should be taken in elderly men before starting alpha-blockers. 
Erectile dysfunction (ED) can occur in some patients without clear differences 
between the different alpha-blockers. Ejaculatory dysfunction during treatment 
occurs more frequently with tamsulosin and silodosin than  with   other drugs of 
this class. Often young men fi nd it most bothersome.

    Classification of  5 Alpha Reductase Inhibitors     

 Type 2  Finasteride 
 Type 1 and Type 2  Dutasteride 

   Multicenter, randomized, double-blind, placebo-controlled studies support the 
role of this group of drugs in the treatment of BPH. Both these drugs reduce the 
prostate volume by approximately 20 %. The overall treatment-related improve-
ments in symptom score and  peak fl ow rate (PFR)   relative to placebo are modest, 
and long-term safety and durability of effi cacy have been demonstrated. This group 
of drugs is best used in patients with prostates greater than 30 cm 3  in volume [ 16 ]. 
The adverse clinical events associated with fi nasteride and dutasteride are minimal 
and are related primarily to sexual function. 

   Combination Therapy   
 The results of the MTOPS trial suggest that the combination of doxazosin and fi n-
asteride exerts a clinically relevant, positive effect on rates of disease progression. 
Men who received combination therapy were signifi cantly less likely to experience 
BPH progression than those receiving either monotherapy or placebo, with risk 
reduction rates of 39 % for doxazosin, 34 % for fi nasteride, and 67 % for combina-
tion therapy compared with placebo [ 17 ]. The combination of an alpha-blocker and 
a 5-ARI is an appropriate and effective treatment for patients with LUTS associated 
with demonstrable prostatic enlargement based on volume measurement (>30 cm 3 ), 
PSA level as a proxy for volume (>1.5).  

  Anticholinergics 
 There is an overlap between symptoms traditionally regarded as being due to BPH 
and those ascribed to the syndrome of over active bladder (OAB). OAB symptoms 
may coexist with  BPH and LUTS complex  . Short-term trial data suggest antimus-
carinic agents can be safely given to carefully selected men with OAB and BPH. 
The combination of  antimuscarinic agents   and α-adrenergic blocker therapy may 
improve both storage and voiding symptoms. Men with large PVR urine volumes 
(≥200 mL) should not be treated with antimuscarinic agents.   

12.4.3      Minimally Invasive Treatment   

 Minimally invasive techniques have been introduced in the last 2 decades with the 
hope that they will have less complications than  transurethral resection of the pros-
tate (TURP)  , less requirement for anesthesia, and a shorter and therefore potentially 
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less expensive hospital stay. These have been popularized by urologists, patients, 
and the industry, but there have been many disappointments along the way. Many of 
these FDA-approved therapies were introduced based on a series of poorly con-
structed short-term trials. In spite of the fact that they were originally welcomed as 
a signifi cant advance in the treatment of BPH, in the longer term they have not 
turned out to be so. However, the demise of some of the earlier technologies has led 
to the strengthening and evolution of newer ones, all of which has been benefi cial 
for patients with BPH.

    Minimally Invasive Treatments   

 Prostate balloon dilatation 
 Prostate stents 
 Transurethral needle ablation 
 Microwave therapy 
 Water-induced thermotherapy 
 Implant: UROLIFT 

   Prostate balloon dilatation was introduced based on knowledge gained from 
cardiovascular angioplasties; however, it was rapidly abandoned due to lack of effi -
cacy, durability, and complications. Prostate stents were the natural evolution to the 
balloons. Thus, in an attempt to fi nd less traumatic methods of treating symptomatic 
BPH, either temporary or permanent, intraprostatic stents were developed, and both 
permanent and biodegradable material used. There have been many small trials of a 
number  of   these devices. Originally, permanent prostatic stents were introduced as 
a defi nitive treatment for prostatic obstruction for patients unfi t for  prostatic   surgery 
who presented with urinary retention. Although patients were able to void satisfac-
torily in most cases, the complications were relatively high. UroLume stent has 
been the most frequently investigated and reported but has now been removed from 
the market [ 18 ]. 

  Transurethral needle ablation (TUNA)   uses low-level radio frequency to cause 
thermal necrosis of the prostate adenoma. The TUNA device can be used under 
local anesthesia. The needle delivers radio-frequency pulses to raise the tempera-
ture to 60 °C; however, there is a quick decline in temperature as the distance 
increases from the treatment needle. Although good outcomes were reported in the 
US randomized trial comparing TUNA with TURP in 65 patients treated by TUNA 
and 56 by TURP [ 19 ], other studies have shown lack of durability. The most com-
mon reported side effect of TUNA was urinary retention ranging from 13 to 45 %. 

 Transurethral microwave therapy ( TUMT     ) has been greatly investigated in the 
last two decades. The technology of TUMT has also evolved from low-energy to 
high-energy application as has our knowledge of patient selection for this tech-
nique. The current devices heat the prostate up to 70 °C, and the mechanism of 
action for improving LUTS is thought to be through damage to the sympathetic 
nerve endings and induction of apoptosis. TUMT has less morbidity than TURP but 
is not as effective as TURP in improving symptoms or  reducing   LUTS. TUMT is 
associated with a lengthy period of catheterization after treatment, thus causing 
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higher rates of urinary tract infection and urinary retention.    The durability of TUMT 
is poor, with only 23 % of patients remaining satisfi ed after 4 years with a single 
such treatment [ 20 ]. 

  Water-induced thermotherapy (WIT)   was introduced and tested as a cost- 
effective form of thermotherapy; however, it has not gained popularity due to lim-
ited effi cacy, lack of durability, and a number of competitive products on the 
market. 

 UROLIFT is the latest minimally invasive technology approved for the treat-
ment  of   LUTS and BPH. The implant is delivered transurethrally to separate 
encroaching lateral prostate lobes and relieve obstruction without thermal injury or 
resection of prostatic tissue. This is an outpatient procedure done under local anes-
thesia. In a recent multicenter randomized controlled and blinded study of 206 men 
(prostatic urethral lift 140 vs. sham 66), prostatic urethral lift subjects experienced 
AUASI reduction from 22.1 baseline to 11.1 at 12 months, and peak urinary fl ow 
rate increased by 4.0 ml per second at 12 months [ 21 ]. Long- term   data is pending.

    Surgical Treatment   

 Incision: TUIP 
 Coagulation: TUILC, VLAP, TUILC 
 Vaporization: 
   Lasers: PVP, HoLAP 
   Electric: TUVP 
 Resection 
   Laser: HoLEP, HoLRP 
   Electric: TURP 
 Simple prostatectomy 

    Transurethral incision of prostate (TUIP)   is a well-established and simple tech-
nique generally offered to patients with small symptomatic prostates. These patients 
are oftentimes also younger. The effi cacy is comparable in such patients with TURP, 
and the results are maintained in the long term. 

 Lasers: The use of lasers in management of  BPH   has evolved over the last two 
decades as our knowledge  and   experience has expanded. The technology has also 
evolved with improved fi bers and delivery systems. Lasers in urology can be cate-
gorized into two basic groups, coagulative or  vaporizing  . Although the wavelength 
makes the major difference in these two properties, other factors include the power 
density of the laser beam itself, the total energy delivered, and the time for which it 
is applied. The  modes of action   of common lasers that are used are shown below.

 Laser  Wavelength  Main mode of action  Procedure 

 Neodymium-YAG  1064 nm  Coagulation  VLAP, TULIP 
 Potassium titanyl 
phosphate (KTP) 

 532 nm  Vaporization  PVP 

 Holmium  2100 nm  Vaporization, cutting  HoLEP, HoLAP, HoLRP 
 Diode  Vaporization 
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    Coagulative   lasers were the fi rst ones introduced for BPH. Although initially 
popular, the postoperative symptoms and incidence of retention were high. The 
effi cacy of visual laser ablation of the prostate (VLAP) was reported in a number 
of large studies [ 22 ]. Neither the UK study [ 23 ] nor the US study [ 24 ] had any 
patient treated with VLAP requiring a blood transfusion. VLAP caused neither 
“TURP syndrome” nor any particular effect on serum sodium levels. The retro-
grade ejaculation rate varied from 27 to 33 %, urethral stricture rate from 0 to 
1.8 %, and bladder neck contracture occurred in 4.4 %. Postoperative dysuria rates 
were high, 15–30 % at 3 months, and posttreatment retention rate was 30.4 % in 
the patients treated by VLAP [ 24 ]. 

  Vaporizing   lasers, KTP and holmium, have gained popularity due to their effi -
cacy and durable results.  Multiple   studies, including randomized, have proven the 
long-term effi cacy of these lasers. A number of different techniques are described 
and often it is the surgeon’s experience that determines what the patient receives. 
The holmium laser has been used for vaporization (HoLAP), resection (HoLRP), 
and enucleation (HoLEP) of the BPH adenoma. Multiple studies have shown effi -
cacy and durability of all three techniques [ 25 ]. HoLEP has come closest to chal-
lenging the gold standard TURP. The KTP laser has a photo-selective wavelength 
that causes vaporization. Although the initial studies were at low power of 60 W, 
current techniques utilize 120–180 W. The effi cacy and durability of this has also 
been shown in randomized trials [ 26 ]. This laser can be used on anticoagulated 
patients and those with bleeding disorders. A recent systematic literature review 
assessed the evidence presented between 2006 and 2008 for PVP and HoLEP, sug-
gesting that both of these techniques are promising alternatives to both TURP and 
open prostatectomy [ 27 ]. 

 Transurethral resection of the prostate has been labeled the gold standard for 
surgical treatment of BPH due to extensive experience and established durability 
of results; however, it is constantly challenged by new technology that has fewer 
side effects but unestablished durability. TURP has undergone multiple modifi ca-
tions from the fi rst time it was introduced in the 1920s. The most recent modifi ca-
tion is the introduction of bipolar technology. The previous remarkable change was 
in the 1960s with the development of a continuous fl ow resectoscope. Both these 
modifi cations have helped in reducing the morbidity of the procedure, especially 
the TURP syndrome. A large number of reports on the outcomes of TURP are 
available in published literature. There is a  trend   over the years of decreasing mor-
bidity, most likely from better patient selection, improved antibiotics, new technol-
ogy, and better perioperative care including anesthesia. Wasson [ 28 ] reported on a 
prospective randomized study in which patients were assigned to either watchful 
waiting or TURP. Ninety-one percent of the men had no complications during the 
fi rst 30 days after surgery. The complications noted were a need for replacement of 
urinary catheter (4 %), perforation of the prostatic capsule (2 %), and hemorrhage 
requiring transfusion (1 %), and there was no difference between either groups in 
the incidence of urinary incontinence or impotence Therefore, in well-trained 
hands, TURP is a safe and effective way of treating BPH, with an acceptable side-
effect profi le. 
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 Simple prostatectomy in the USA is restricted to very large glands. It is the most 
invasive approach to  BPH   but has the best outcomes. Recent attempts at doing this 
endoscopically, robotic, have been published. The widespread use of this remains 
unknown as the outcome complications and outcomes are similar [ 29 ].      
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13.1            Introduction 

 It is clear that prostate cancer represents a major  public health concern  . With almost 
200,000 new cases annually and nearly 30,000 deaths each year, the human toll is 
substantial [ 2 ]. 

 When one recognizes that approximately one man in four who undergoes  pros-
tate biopsy   is found to have prostate cancer, we can estimate that 800,000 prostate 
biopsies are being performed annually, subjecting many men to signifi cant morbid-
ity as well. This too has been a major healthcare concern. 

 Although the detection of prostate cancer has increased since the introduction of 
PSA screening, more cancers tend to be localized as well as low grade. In the  pre- 
PSA era  , 11 % of men were diagnosed with prostate cancer; however, most of these 
were clinically symptomatic at the time of diagnosis and 75 % eventually died as 
consequence of prostate cancer. In the  current PSA era  , more men are diagnosed 
with prostate cancer; however, only 3 % die from the consequences of prostate can-
cer. In the pre-PSA era only 27 % of prostate cancers were localized, while today, 
98 % of men diagnosed via PSA screening have localized prostate cancer [ 3 ]. 
Currently, it is estimated that 80 % of men diagnosed with prostate cancer will never 

        J.M.   Potts ,  M.D.      (*) 
  Vista Urology & Pelvic Pain Partners ,   2998 South Bascom Avenue,
Suite 100 ,  San Jose ,  CA   95124 ,  USA   
 e-mail: DrPotts@VistaUrology.com  

 13      Prostate Cancer Screening       

       Jeannette     M.     Potts     

 “…we primary care clinicians must ensure there is no more 
routine, indiscriminate PSA screening and no washing our 
hands of responsibility once the patient is referred to a 
specialist for prostate-cancer treatment. We owe it to our 
patients to provide them with the kind of guidance about this 
screening test that they need and deserve. That's the way to help 
put the [PSA] controversy to rest . . . one man at a time.” [ 1 ] 

 Mary F. McNaughton-Collins, M.D., M.P.H., 
and Michael J. Barry, M.D. 

mailto:DrPotts@VistaUrology.com


174

develop symptoms of the disease [ 4 ]. Indeed, these diagnoses may be considered 
false positives, carrying with them unnecessary and enormous costs—physically, 
emotionally, and economically. 

 The  morbidity associated with treatment   is signifi cant; this toll on our male pop-
ulation is even more disturbing when we consider that most men would eventually 
die from other causes without treatment and die with their diagnosis but not from it. 

 Based on the review of several trials, the  US Preventive Services Task Force   
concluded in the fall of 2011 that PSA-based screening is associated with detection 
of more prostate cancers; small to no reduction in prostate cancer-specifi c mortality 
after about 10 years; and harms related to false-positive test results, subsequent 
evaluation, and therapy, including overdiagnosis and overtreatment. They recom-
mended against routine screening of prostate cancer with a D statement [ 5 ]. This 
grade D recommendation applies to healthy men of all ages, regardless of race or 
family history. The task force’s grade D recommendation is intended to “discourage 
the use of this service.” 

  Tragically, a study done shortly before the    USPSTF investigation     showed 
that up until 2010,  PSA screening occurred in 69.8 % in the low-risk group, 65.3 % 
in the intermediate risk, and 56 % in the high risk [ 6 ]. This means that doctors were 
not adherent to the criteria of screening, which had always recommended against 
screening any person who had less than a 10-year life expectancy. The study showed 
that 56 % of men screened by PSA were at highest risk and therefore ineligible for 
screening. (Imagine how many of this  group   with abnormal PSA went on to have 
biopsy or worse treatment for prostate cancer!)  

13.2     How Have We Justified Screening for Prostate Cancer 
in the Past? 

 Preventive  healthcare strategies   are typically divided into three categories: primary, 
secondary, and tertiary prevention. Primary prevention involves steps toward avoid-
ing occurrence of disease or trauma. Examples include vaccinations, healthy diet 
and lifestyle, the use of seat belts, and not smoking.  Secondary prevention   involves 
the screening or detection of disease prior to the appearance of symptoms. The 
objective is to diagnose a problem early, when it is most treatable. Examples 
included cancer screening programs (PSA, mammography, PAP, and colonoscopy) 
and measurement of cholesterol to prevent cardiovascular diseases.  Tertiary preven-
tion   is intended to reduce the negative impact of a symptomatic disease. Examples 
would include antibiotics to treat pneumonia and surgery to stop the spread or pro-
gression of a disease. 

 Localized prostate cancer exists almost always without symptoms. PSA was 
introduced in 1986 as a means of screening and detecting cancer early. Although it 
is frequently recommended that men with  obstructive voiding symptoms   consider 
an evaluation for possible prostate cancer, this would be an unusual presenting 
complaint. The reason: prostate cancer generally arises in the peripheral zone of 
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the prostate and rarely will lead to urethral obstruction. It is only when metastases 
to bone (pain) or to  regional lymph nodes   (lower extremity lymphedema or deep 
vein thrombosis) or to the retroperitoneal lymph nodes (ureteral obstruction, fl ank 
pain, and uremia) occur that symptoms develop. I have, however, diagnosed pros-
tate cancer in a supposedly “asymptomatic” 52-year-old man, with minimal PSA 
elevation, who had noted  erectile dysfunction   over the previous 4 years. His pros-
tate was a concrete mass, and not surprising, the pathology showed Gleason 10. 
Unfortunately, he had not had screening for sexual dysfunction nor a digital rectal 
examination to screen for prostate cancer prior to his urological consultation. The 
neurovascular bundles involved in erectile function had been clearly destroyed by 
the malignancy. 

 Since the advent of  prostate-specifi c antigen   (PSA) testing, in combination with 
 digital rectal examination (DRE),   prostate cancer diagnosis has been changed in a 
revolutionary manner. Approximately 10 % of men tested with PSA will be found 
to have a value >4.0 ng/mL and between 3 and 10 % will have an  abnormal DRE  . 
Of men undergoing biopsy, cancer detection rates have been increasing and vary 
from 25 to 50 %. With PSA screening, more than 97 % of prostate cancer cases 
diagnosed are clinically confi ned to the prostate [ 7 ]. 

 Clearly, the outcome of treatment is related to the extent of disease. Failures are 
greater if nodal disease, seminal vesicle involvement, or  extracapsular disease   is 
present. For tumors that are confi ned to the prostate, presumed to be detected early, 
the progression-free probability at 10 year exceeds 90 % [ 8 ]. However, lead time 
bias may be an important factor in this interpretation. 

 PSA screening  in the USA   began in earnest in the late 1980s. In association with 
this was a dramatic increase in the detection of disease. After a period of almost 
exponential rise in detection, the incidence rate fell to relatively stable rates. 
Beginning in 1991, and virtually every year since, a fall in the rate of metastatic 
disease has been seen [ 9 ]. 

 Since the early 1990s when the  rate of metastatic disease   began to fall, there has 
been a gradual decrease in prostate cancer mortality [ 10 ]. This was in the face of 
gradually increasing mortality rates in the late 1980s. The increased use of hor-
monal therapies as injectable LHRH agonists and oral antiandrogens may have also 
played a role in decreased mortality rates in patients with metastatic disease.  

13.3     But Routine Prostate Cancer Screening Went Too Far! 

 A combination of  autopsy data and national statistics   suggests that although 
almost 70 % of men will develop histological evidence of prostate cancer and 
16 % will be diagnosed, only 3–4 % will die of the disease. These statistics can be 
translated to real-life scenario in the recent  ERSSPC results  , which showed that it 
was necessary to screen 1410 men [several hundred biopsies] and to treat 48 men 
to save one life [ 11 ].  
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13.4     We Relied on PSA, Which Lacks Predictive Value 

 Despite the fact that the combination of  regular PSA and DRE testing   signifi cantly 
reduces the stage of prostate cancer at diagnosis, they are not perfect. In those men 
in the Washington University series who were diagnosed with prostate cancer at the 
time of their initial PSA, 37 % had clinically or pathologically advanced disease. 
Among those with serial PSA measurements, 29 % still had advanced disease [ 12 ]. 
These observations suggest that, with time, even those men who are screened repet-
itively with PSA will be at risk for treatment failure and demise from their disease. 

 PSA thresholds may also provide false sense of security for men with low levels, 
while causing anxiety with repeated, often unnecessary, biopsies in those with 
higher levels. 

 PSA and  histology data  , reviewed from 36,316 patients, revealed that prostate 
cancer incidence among men with PSA 2.5–4.0 ng/mL was the same as in men with 
PSA levels between 4.0 and 10 ng/mL [ 13 ]. Other investigators likewise demon-
strated the risk of having prostate cancer with PSA as low as 0.5 ng/mL or less, 
which was 6.6 % [ 14 ]. 

 Others have reported the prevalence of prostate cancer among men with PSA 
levels <2.0. This led to proposal of lower PSA threshold of 2.6 in 1995, which 
yielded 22 % cancer detection rate via sextant biopsy [ 15 ]. Among men with PSA 
levels < 4.0, other investigators diagnosed 15.2 % of men with prostate cancer, 
observing that 14.9 % had Gleason 7 score or higher [ 16 ]. However, another way of 
interpreting this result is by acknowledging the fact that 85 % of patients had low- 
grade cancers, most of which may be clinically insignifi cant. 

 In a review conducted over a 15-year period at the Cleveland Clinic, data from 
5570 biopsy cases were analyzed and comparisons were made with regard to race 
and PSA. PSA differences between Blacks and Whites diminished over time. Also, 
as the levels of PSA declined over time, the association with cancer detection weak-
ened for both races. In most years after 2000, the association between PSA and 
cancer was not signifi cant—with areas under the ROC curve close to 0.5 [ 17 ]. In 
other words, PSA is as good as a coin toss, simply providing an excuse rather than 
a valid reason to biopsy men. It is well known that PSA functions well as a BPH or 
prostate volume surrogate [ 18 ,  19 ]. Therefore, [positive] PSA screening may simply 
refl ect the increase incidence of both BPH and cancer with age.  

13.5     Diagnosis Through  Transrectal Ultrasound-Guided 
Prostate Biopsy   Carries with It Significant Risks 
and Complications 

 As stated by Neulander and colleagues in their letter to editor, “…prostate biopsy is 
the only means for prostate cancer detection. It is an invasive procedure through a 
septic cavity and any casual approach to this operation should be avoided…” [ 20 ]. 

 Prostate biopsy is associated with risk of infection, sepsis, hematuria, hemato-
spermia, pain, and rectal bleeding, which can be fatal in extremely rare cases. 
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Prostate biopsy has a relatively high false negative, up to 45 % depending on the 
number of cores obtained [ 3 ]. To avoid this problem, 12–14 cores are recommended 
for initial biopsy, further increasing the risk of complications. 

 In a group of 2023 men who underwent TRUS prostate biopsy, the number of 
cores was correlated to risk of infection. The overall sepsis rate was 3.06 % or 
62/2023 patients; but when analyzed according to number of cores taken, the inci-
dence of sepsis was 2.74 % vs. 4.21 % among men who had undergone 8–10-core 
biopsy vs. 12-core biopsy, respectively ( p  < 0.001) [ 21 ]. Nam and colleagues also 
reported a fourfold increase in hospitalizations due to post-prostate biopsy infection 
or bleeding, which was related to the increase in number of cores taken during one 
biopsy session, i.e., sextant biopsy compared with 8-, 10-, or 18-core biopsy [ 22 ]. 

 In 2006, Jones and colleagues compared two cohorts of men undergoing initial 
biopsy. One group, consisting of 139 men, underwent 24-core saturation biopsy and 
the other group of 87 men underwent 10-core prostate biopsy. To the investigators’ 
surprise, saturation biopsy afforded no advantage in the cancer detection rate and 
did not signifi cantly increase the rate of  complication   such as infection [ 23 ]. 

 There is growing evidence and concern regarding the overall increasing inci-
dence of post biopsy infection and the increasing proportion of infections caused by 
organisms resistant to fl uoroquinolones. At the 30th Annual Congress of the 
European Urological Association, researchers presented data demonstrating signifi -
cant rise in the post biopsy infection rate over the past 10 years. In the USA, there 
is increasing rate of infection requiring hospitalization [ 24 ]. 

 Gross hematuria is a relatively common complication of prostate biopsy, occur-
ring in up to 58 % of patients. While gross hematuria is very distressing to patients, 
the majority of episodes are short-lived and do not require medical intervention nor 
hospitalization. When considering adverse effects, some investigators only included 
gross hematuria that persisted for more than 2  weeks   or rare instances that required 
hospitalization, with reported rate of 6.5 % [ 25 ]. 

 Reported incidence of hematospermia is quite variable, ranging from 0.2 % to 
84%! The study reporting the highest incidence of hematospermia (84 %, with 
mean duration of 3.5 weeks) was the only study designed prospectively to research 
this specifi c problem and therefore much more compelling to me as a men’s health 
specialist. The researchers were also sensitive to anticipate this problem among men 
who were able to be sexually active [ 26 ]. The otherwise, signifi cantly lower inci-
dence of hematospermia reported in the literature may refl ect study design, age, and 
comorbid conditions of patients, as well as cultural differences between regions and 
study centers. 

 Hematochezia is observed in 1.5–37 % of men after TRUS biopsy. Some 
researchers believe the prevalence of rectal bleeding after TRUS-guided prostate 
biopsy is underestimated in many cases because the bleeding episode is clinically 
irrelevant or ceases within a couple of days [ 27 ]. Fortunately, severe bleeding is rare 
but can be fatal. 

 Other adverse effects of prostate biopsy include pain, psychological stress, and 
the ongoing risk of all complications secondary to the possibility of requiring 
repeated biopsies for persistently elevated PSA, PCA3, or other abnormal  screening 
  parameters (false-negative screening tests).  
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13.6     Another Risk of Prostate Biopsy Is the High Rate 
of  “False Positives”   

 I am defi ning false positives as the burden of a “cancer” diagnosis, in cases of clinically 
insignifi cant malignancy. This may represent approximately 75 % of all cancers 
detected in the PSA era! 

 False positives, or the detection of low-grade low-volume cancers, frequently 
lead to secondary physical harm by way of overtreatment as well as the complica-
tions associated with therapies. Options for localized prostate cancer include, gen-
erally, radiotherapy with external beam, brachytherapy, and surgery (radical 
prostatectomy). Each of these carries with it a unique spectrum of complications, 
including erectile dysfunction, urinary incontinence, urinary obstruction, radiation 
injury to the rectum or bladder, urethral strictures, and need for secondary thera-
pies. These complications are challenging to justify especially with the recent 
observations published by ERRSSPC cited earlier, indicating that 48 men need to 
be treated in order to save one man’s life. 

 Diagnosis of prostate cancer is occurring at much lower PSA levels with much 
greater likelihood of localized and low-grade cancers. As observed in the Prostate 
Cancer Prevention Trial, where all men were biopsied for study purposes, regard-
less of PSA level, high-grade tumors (Gleason 7 or greater) were detected in 
10–27 % of men diagnosed with prostate cancer who had  PSA   levels less than 
4.0 ng/mL [ 13 ]. Again, using the reciprocal, one can conclude that 73–90 % of can-
cers are low grade and, therefore, eligible for active surveillance. 

 Sadly, some experts have found that only 36 % of men surveyed who were diag-
nosed with low-volume, low-grade disease were offered active surveillance by their 
urologists, when a doctor’s counseling about AS may be the most important factor 
in a man’s decision to pursue this management option [ 28 ]. Additional concerns 
have been raised regarding the pressure hospitals have in promoting robotic prosta-
tectomy in order to pay off the $2 million equipment used for this procedure. 
Robotics are used in 75 % of US prostatectomy cases, and the rate of prostatecto-
mies has been shown to increase signifi cantly and dramatically, soon after hospitals 
acquire the robotics. This was even true in regions where the overall incidence of 
prostate cancer had diminished [ 29 ]. 

 Complications of prostatectomy include bladder irritability, incontinence, and 
erectile dysfunction. Despite improved surgical techniques, the reported stress uri-
nary incontinence rates range between 5 % and 48.0 % [ 10 ]. A literature review 
revealed high prevalence of de novo voiding dysfunction confi rmed urodynami-
cally in post-prostatectomy patients. Detrusor overactivity was reported in 2–77 % 
of patients. Impaired bladder compliance was present in 8–39 % of patients and was 
de novo in about half.    Impaired detrusor contractility was found de novo in 47 % 
but was recovered in about half of these men after 1 year [ 30 ]. 

 The incidence of post-prostatectomy erectile dysfunction is common. Potency 
rates, as cited by Tal and Mulhall, range from 21 to 62 % of patients after unilateral 
nerve-sparing prostatectomy and 54 to 86 % of patients after bilateral nerve-sparing 
prostatectomy. The data reviewed includes patients who underwent radical, 
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laparoscopic, and robotic procedures and were defi ned as patients with full or 
partial erections suffi cient for intercourse. In some studies, patients were taking 
medication, such as PDE-5 inhibitors, to treat post-prostatectomy erectile dysfunc-
tion. According to the SEER registry, however, 80 % of patients were not able to 
achieve erections suffi cient for intercourse after prostatectomy [ 31 ]. 

 In a meta-analysis (26 articles = 8302 patients) comparing quality of life among 
prostatectomy patients and radiation therapy patients, all treatments were associated 
with short-term or long-term reductions in urinary, bowel, and sexual domains. 
Bowel quality of life and bladder irritation were worse for radiation patients. A 
greater decline in sexual function was observed in surgery patients compared to 
radiation patients; however, surgery patients had higher levels of sexual functioning 
at baseline [ 32 ]. Using the  CaPSURE database  , investigators compared the health- 
related quality life of patients who underwent prostate cancer treatment. Among 
3294 men, 1139 (34 %) underwent  nerve-sparing radical prostatectomy (NSRP)  , 
860 (26 %) underwent non-NSRP, 684 (21 %) underwent brachytherapy, 386 (12 %) 
underwent external beam radiotherapy, 161 (5 %) underwent primary androgen 
deprivation therapy, and only 64 (2 %) pursued watchful waiting/active surveil-
lance. Median follow-up was 74 months. Most treatments resulted in early declines 
in quality of life,    with some recovery over the next 1–2 years and a plateau in scores 
thereafter. Radiation had the strongest effect on bowel function. Not surprising, 
surgery had the largest impact on sexual function and bother and on urinary func-
tion. Androgen deprivation therapy had the strongest effect on physical function 
[ 33 ]. Rectourethral fi stulas are rare but devastating consequences of radiation ther-
apy, specifi cally combined brachytherapy and external beam regimens. Early- or 
late-onset bladder or rectal bleeding occurs secondary to mucosal and vascular 
damage. Unfortunately these cannot be predictive; however, lower dose therapies 
may decrease this risk. 

 The  European Randomized Study of Screening for Prostate Cancer (ERSSPC)  , 
initiated in the early 1990s, showed PSA screening reduced the rate of death due to 
prostate cancer by 20 %. But what does a 20 % reduction really mean? If an average 
middle-aged man has a 3 % risk of dying of prostate cancer, would screening 
decrease this risk to 2.4 %? The study also showed that overdiagnosis and overtreat-
ment are probably the most important adverse effects of prostate cancer screening 
and are more common than in screening for breast, colorectal, or cervical cancer 
[ 34 ]. Additionally, population observations regarding changes in mortality are sub-
ject to numerous confounds and do not clearly demonstrate an effect of screening or 
treatment. 

 In another prospective study from Sweden, 20,000 men age 50 to 64 were fol-
lowed for 14 years. One-half of the men were screened using PSA every 2 years, 
while the others were not screened. All cause mortality was the same for both 
groups; however, the prostate cancer mortality was reduced by 44 % in the screened 
group; however, absolute reduction was determined to be only .34 percentage 
points. From a public health standpoint,  this   difference may be too costly given the 
larger number of men who must submit to biopsy, are over diagnosed, and undergo 
unnecessary therapy (along with all the comorbidities of treatment) [ 35 ].  
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13.7     What Can Be Done to Enhance the Predictive Value 
of PSA to Decrease Unnecessary Biopsies and 
Ultimately Unnecessary Therapies? 

 PSA coupled with  MRI   may help to decrease the number of unnecessary biopsies 
(30th Annual Congress of the EAU). At the 30th Annual Congress of the European 
Association of Urology (March, 2015), data was presented demonstrating the use of 
lower PSA thresholds in combination with MRI, resulting in fewer men requiring 
diagnostic needle biopsy. While decreasing the overdetection of low-grade low- 
volume prostate cancers is a priority, one immediate benefi t of this approach is the 
decreased risk of  TRUS biopsy  , which is currently associated with higher rates of 
infection requiring hospitalization as cited earlier. Signifi cant increases over the 
past 10 years in infection rates associated with TRUS biopsy have also been reported 
in Europe. 

  MRI–TRUS fusion      involves prostate ultrasound, as performed for the past several 
decades. While viewing the prostate, the MRI of that prostate, which is performed 
beforehand and stored in the device, is fused with real-time ultrasound using a digital 
overlay, allowing the target(s), previously delineated by a radiologist, to be brought 
into the aiming mechanism of the ultrasound machine. The fusion results in the cre-
ation of a three-dimensional reconstruction of the prostate, and on the reconstructed 
model, the aiming and tracking of biopsy sites occur. The results are very promising 
in that more specifi c targeting and therefore better yield of the procedure are done 
without increasing number of cores taken. However, differentiating low grade from 
high grade has not been proven [ 36 ]. Other investigators observe that MRI targeted 
biopsies are more sensitive for detection of prostate cancer than TRUS-guided, sys-
tematic biopsies and detect more signifi cant prostate cancers and fewer insignifi cant 
cancers than conventional biopsies. However, the same group believes that a nega-
tive MRI scan should not defer biopsy [ 37 ], which leads us back to the signifi cant 
risk of over biopsy and overdiagnosis, not to mention higher costs of MRI. 

 PSA blood tests can be coupled with urine  Prostate Cancer Assay 3 (PCA3)  . It is 
unclear, however, that  PCA3   can help in differentiating clinically signifi cant malig-
nancies among prostate biopsy naïve patients or if it has a role as part of initial 
screening. 

 A group of 859 men (mean age, 62 years) from 11 centers scheduled for a diag-
nostic prostate biopsy between December 2009 and June 2011 were enrolled to test 
performance of PCA3. Using a score of >60, positive predictive value (PPV) of 
PCA3 was tested in men undergoing a biopsy for the fi rst time. Negative predictive 
value was tested using a score <20 among men undergoing repeat biopsy [ 38 ]. The 
addition of PCA3 to individual risk estimation models (which included age, race/
ethnicity, prior biopsy, PSA, and digital rectal examination) improved the stratifi ca-
tion of cancer and of high-grade cancer. In the setting of repeat biopsy, use of the 
PCA3 could reduce the  number   of biopsies performed by half! This reduction could 
be associated with a 3 % risk of missing high-grade disease;    however, as noted in 
editorial comment, the incidence of high-grade prostate cancer in the setting of low 
PCA3 is higher at 13 % [ 39 ]. 
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 For the purposes of initial screening, however, PCA3 may perform too well, 
predicting all cancers, with an overall detection rate of 80 % [ 37 ]. It is unable to 
differentiate, therefore, leaving us with similar challenges as PSA in overdiagnosis 
of low-grade disease. So while it has a promising role in preventing the over biopsy 
and overdiagnosis of those undergoing repeat biopsy, PCA3 may not be helpful for 
initial screening. 

 The  prostate health index (PHI)   may potentially decrease the rate of prostate 
biopsy by 30 %. Loeb and colleagues used  PHI  , which is comprised of 3 parameters 
(total PSA, free PSA and p2PSA, an isoform of free PSA identifi ed as most specifi c 
to prostate cancer) to compare predictive value of each screening parameter alone. 
Among 658 men (median age of 63), PHI was correlated to biopsy results. Clinically 
signifi cant cancer was defi ned by Epstein criteria (Gleason 7 or greater, 3 or more 
positive cores, and >50 % involvement of any core). The  PHI   outperformed free PSA 
alone in differentiating clinically signifi cant cancer from indolent cancer or negative 
biopsies; therefore, PHI may afford a 30 % decrease in number of men requiring 
biopsy, compared to possible avoidance of biopsy of 21 % with free PSA [ 40 ].  

13.8      Shared Decision-Making   

 For decades, family doctors were guided by the American College of Physicians 
and the American Academy of Family Physicians to counsel men older than 50 
years about the “known risks and unknown benefi ts” of PSA screening and to obtain 
informed consent from those who wish to proceed with screening [ 41 ]. 

 We as primary care physicians have not adhered to this policy of shared 
decision- making for prostate cancer screening. In one study, 47 % of physicians 
endorsed “shared decision-making” for prostate cancer screening [ 42 ]. However, 
most doctors surveyed cited lack of time, fear of malpractice, and other barriers as 
the cause for continued PSA testing without informed or shared decision-making 
[ 42 ,  43 ], hence the inappropriate counseling and testing of so many men, elderly, 
infi rmed, or just uninformed. And once Pandora’s box is opened, in the form of a 
patient having an abnormal PSA result, it is more challenging to assuage the fear 
of the patient and to avoid further evaluation even when screening had been inap-
propriate from the start. 

 PSA testing decreased signifi cantly after the USPSTF recommendations came 
out. One group of researchers examined overall trends by facility locations (urban, 
suburban, or rural), by patient age, and by provider type (primary care or urology). 
Although decreased PSA screening occurred across all specialties over time, the 
greatest reductions in such testing were seen among urologists, among patients in 
the intermediate age group (aged 50–59 years), and at an urban teaching hospital [ 44 ]. 
While this is a favorable trend, consistent with the objectives implicit of the task 
force recommendation, it is this author’s hope that this refl ects shared decision- 
making rather than a simple paucity in the discussion  of   screening during patient 
visits. 
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 The American Cancer Society (ACS) recently updated its guideline for the 
early detection of prostate cancer (  http://www.cancer.org/cancer/prostatecancer/
moreinformation/prostatecancerearlydetection/prostate-cancer-early-detection-acs- 
recommendations                ), recommending that asymptomatic men who have at least a 
10-year life expectancy be given an opportunity to make an informed decision with 
their healthcare provider about screening for prostate cancer. Informed decision 
implies a discussion about the uncertainties, risks, and potential benefi ts associated 
with screening. The ACS asserts that prostate cancer screening should not occur 
without an informed decision-making process. For far too long, PSA was simply 
added to a battery of tests which were ordered for any patient when they reached a 
certain age and annually thereafter. The serious implications of this test were over-
shadowed by the simplicity and accessibility of the blood test. 

 The push back by the USPSTF and others was not just the misuse of the blood test, 
but the further abuse of the results leading to, perhaps, due indiscriminate biopsies fol-
lowed by costly and morbid radiation therapy or surgery to treat low-grade disease. 

 Improved education and counseling about watchful waiting and active surveil-
lance may  help   prevent the conversion of overdiagnosis to overtreatment, mitigat-
ing the harms of screening that are so accurately portrayed by the task force. 

 The grade D recommendation made by the task force once again removes the 
patient from the decision-making process while swinging the pendulum from broad, 
uninformed, indiscriminate use of screening to unilateral inaccessibility to screen-
ing. Either way, “adherence” to either standard seems like a cop out on the part of 
primary care doctors and urologists. 

 This author agrees with McNaughton-Collins and Barry in proposing a modifi ca-
tion to the task force’s recommendation, from Grade D to a C recommendation. The 
Grade C recommendation would include the suggestion that physicians “offer/pro-
vide this service only if other considerations support offering or providing the ser-
vice in an individual patient.” In keeping with the ACS guidelines, the C 
recommendation would allow the patient to be involved in the decision of screening 
by means of digital rectal examination and/or other modalities such as PSA, MRI, 
or PCA3. The pros and cons would be equally presented and discussed. The patient 
could then provide his perspective on how he views the trade-off, in short, a genuine 
shared decision-making process. 

 We must also accept that shared decision-making will have as many different for-
mulas as there are patient personalities. This, perhaps, may seem the most challenging 
to already time-restricted and overworked doctors. Ultimately, it will be up to the 
patient to defi ne the balance of decision-making  and   the physician to provide the recip-
rocal or compensatory counterbalance through patient education and compassion.  

13.9     Conclusion 

 Dr. Ian Thompson, a leading oncological urologist, was recently quoted about the 
PSA dilemma: “….better  diagnostic techniques  , such as biopsies guided by mag-
netic resonance imaging tests, along with personalized risk assessment and more 
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informed decision making by men and their doctors [is] a better way to use the PSA 
test than to screen every man of a certain age.” 

 In treating each patient as individuals, we must set a goal to achieve a reduction 
in the  mortality and morbidity   of prostate cancer, while minimizing the risks, cost, 
complications, and emotional burdens of screening, diagnosing, and overtreating 
this disease.     
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 14      Men Have Bladders, Too       

       Christopher     K.     Payne      

14.1             Introduction: It Is Not Always the Prostate 

 For most of the history of urology, particularly since the introduction of the resecto-
scope and the transurethral resection of the prostate, it has been assumed that 
prostatic enlargement, obstruction, and infection were the causes of essentially all 
lower urinary tract problems in men. It is now obvious that this is not the case. 
Bladder problems of all types are prevalent in men, generally to a similar degree 
found in women. Yet men continue to be misdiagnosed, underdiagnosed, mistreated, 
and undertreated. This may be due in part to residual prejudices in the medical com-
munity, but it also relates to reluctance of men to discuss these problems. A great 
deal of research has documented the stigma of urinary incontinence and how this 
makes patients reluctant to seek treatment. It is likely that this is magnifi ed for men. 
At a Simon Foundation Innovating for Continence meeting, a female member of a 
patient panel reported how relieved she was that adult continence products were 
placed next to the menstrual pads. Needless to say, this does not provide any shelter 
to the man with incontinence. 

 Doctors need to ask all patients, men and women, about their bladder function 
and be prepared to offer  evaluation and treatment  . Despite decades of effort at 
patient education (and some success), the majority of those suffering with bladder 
disorders remain reluctant to seek help. 

  What Makes a Normal Bladder?     Since lower urinary tract function is rarely 
taught in medical training, a few words about normal function should precede the 
discussion of abnormal conditions. The  functional classifi cation system   detailed 
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below was developed decades ago by Alan Wein; it remains the best way to think 
about lower urinary tract function and dysfunction [ 1 ].  

  Relevant Anatomy     The lower  urinary tract   is conveniently considered to be simply 
composed of the bladder and the bladder outlet. The urinary bladder has a protective 
inner transitional cell lining (to prevent absorption of the excreted urine) covered by 
three layers of smooth muscle. It contracts under parasympathetic stimulation 
through the pelvic nerve. Relaxation during fi lling is facilitated by β-adrenergic 
stimulation via the hypogastric nerve. 

 In the male, the bladder outlet consists of the  bladder neck   (internal sphincter), 
the urethra, the prostate, and the external sphincter. The  bladder neck   is also com-
posed of smooth muscle, but its primary receptors are α-adrenergic which facilitate 
closure; the external sphincter is composed of striated muscle and is under somatic 
control through the pudendal nerve. The primary neurotransmitter is norepineph-
rine. However, in classifi cation, it helps to initially consider the entire bladder outlet 
as a single unit.  

  Overview of  Function       The normal lower urinary tract has two roles: urine storage and 
bladder emptying. In order to store urine properly, three things must be present:

    1.    The bladder must hold urine at low pressure and with appropriate sensation.   
   2.    There must be no involuntary bladder contractions.   
   3.    The bladder outlet must be closed at rest and remain closed against abdominal 

pressure.     

 Similarly, emptying is dependent on three basic factors:

    1.    There must be a coordinated bladder contraction of adequate magnitude and 
duration.   

   2.    The outlet must open in coordination with the bladder contraction.   
   3.    There cannot be any fi xed anatomic obstruction.     

 All lower urinary tract dysfunction can be attributed to failure of one (or more) 
of these six properties.  

  Classifi cation of Lower Urinary Tract Dysfunction      Lower urinary tract dysfunc-
tions   can thus be classifi ed as  failure to store  (broadly, incontinence) and  failure to 
empty  (broadly, retention). Furthermore, the dysfunction can either be  because of 
the bladder  or  because of the outlet . This leads to a simple  Wein classifi cation sys-
tem   (Table  14.1 ); for example, one type of failure to empty because of the outlet is 

    Table 14. 1 Classifi cation of lower urinary tract dysfunction   

 Failure to store (incontinence)  Failure to empty (retention) 

 Because of 
the bladder 

 Overactive bladder, urgency 
incontinence, interstitial cystitis 

 Atonic/hypotonic bladder (e.g., diabetes, 
sacral injury, peripheral neuropathy) 

 Because of 
the outlet 

 Stress incontinence  Benign prostatic obstruction, sphincter 
dyssynergia, urethral stricture 
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urinary retention in males due to enlarged, obstructing prostate. The advantage of 
this system is that it is intuitive and each classifi cation leads to a potential treatment 
algorithm. The disadvantage is that patients may have more than one dysfunction 
combining to produce very complex clinical problems (a woman with impaired 
bladder contractility and sensation due to diabetes who also has involuntary bladder 
contractions and stress incontinence).

     The Basic Evaluation     Sophisticated testing is rarely indicated in the initial evalua-
tion of lower urinary tract symptoms. The essential elements of the work-up are the 
history, physical exam, urinalysis, post-void residual, and frequency-volume chart 
(bladder diary). Attention should always be paid to the reversible causes of  LUTD   
as defi ned in the DIAPPERS mnemonic by Dr. Neil Resnick in 1985 (delirium, 
infection of urine, atrophic vaginitis, pharmaceuticals, psychological disorders/
depression, excessive urine output, restricted mobility, stool impaction).  

  History     As always, a complete history is essential in the evaluation of lower uri-
nary tract dysfunction. However, there are a few items of particular importance to 
consider in the history.

•    Defi ne the problem: Understand the primary complaint, categorize as storage or 
emptying, and think about the possible problems noted above. However, regard-
less of the primary complaint, always ask about other lower urinary tract symp-
toms (LUTS); if complaint is leakage of urine, make sure to defi ne emptying 
function and vice versa. Ask about urinary tract pain and gross hematuria.  

•   Onset: Most lower urinary tract problems have a slow, chronic onset. When the 
onset is abrupt, urinary tract infection must always be considered as a possibility. 
Acute and subacute onset often suggests a specifi c, reversible etiology.  

•   Past medical history: Any neurologic disease, and particularly low back disease, 
should be considered as a specifi c cause of lower urinary tract symptoms.  

•    Medications  : A great many medications have anticholinergic properties and thus 
may affect bladder function. The cumulative effect of multiple anticholinergics 
is often underestimated.  

•   Review of  symptoms  : The colorectal, sexual, and neurologic review of symp-
toms is particularly relevant to complaints of lower urinary tract disease (LUTD) 
and should always be included.     

  Physical Exam     A good urologic exam need not take a long time but it does require 
that patients undress. As patients often mention urinary and  sexual problems   right 
at the end of a visit, it is often inconvenient to perform a proper physical examina-
tion. In such cases, it is useful to suggest that the patient keep a home bladder diary 
(see below) to better quantify the LUT function and return for an exam and discus-
sion of the problem. The exam should include a percussion/palpation of the bladder 
after voiding (reasonably accurate in slender patients to exclude signifi cant urinary 
retention), resting anal sphincter tone, force and coordination of voluntary sphincter 
contraction, size and consistency of the prostate, and a basic assessment of sacral 
sensation (perianal and pedal).  
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  The Bladder Diary     The most underutilized tool in the evaluation of LUTD is the 
bladder diary or frequency-volume chart. The patient simply records the time 
and volume of each urination for 24–48 h. It is critical to record individual night-
time voids. Other information such as fl uid intake, time and cause of incontinent 
episodes, degree of urgency, and degree of pain all may be helpful, but the key is 
to understand the typical function of the specifi c patient. While there is published 
normative data that is inadequate, consider these guidelines in counseling 
patients:

•    Healthy 24-h urine output: 1500–2500 cm 3  (more urine output puts more stress 
on the bladder, but we want our patients to be adequately hydrated for overall 
health)  

•   Average  single urination  : 8 oz/1 cup/240 mL  
•   Maximum  sing  le urination: 12–20 oz/2 cups/360–600 mL (almost always the 

fi rst morning void or a void that wakens the patient from sleep)    

 Combined with validated symptoms scores, the bladder diary is an important 
tool to assess a patient’s progress over time and response to specifi c therapies.  

  Residual Urine     As noted above, bladder percussion/palpation can be used to 
assess residual urine in slender patients. As  ultrasound technology   becomes less 
expensive, simple bladder scanners may become practical for primary care groups. 
Catheterized residual checks are highly accurate but much less acceptable in men 
than in women and should be avoided unless it is critical to obtain a sterile urine 
specimen.   

14.2     Abnormal Bladders 

  Overactivity: The Overactive Bladder ( OAB)       OAB is a symptom syndrome (also 
urgency-frequency syndrome) defi ned as “urgency, with or without urge inconti-
nence, usually with frequency and nocturia” occurring in the absence of infection or 
other proven pathology [ 2 ]. The cardinal symptom is urgency, “the complaint of a 
sudden, compelling desire to pass urine, which is diffi cult to defer” [ 2 ]. The primary 
point of the syndrome name is to include patients who suffer from urinary urgency 
but do not have incontinence. It is a syndrome, likely  c  omposed of several different 
subgroups which are yet to be defi ned. The defi nition implies an underlying patho-
physiology of involuntary bladder contractions, but these are seen in only about 50 
% of OAB patients during urodynamic testing. Of course, it is composed of a broad 
spectrum, but it is emphasized that the condition should be bothersome and that 
frequent urination alone (without urinary urgency) is not enough to assign this 
diagnosis.  

  Epidemiology     No urologic diagnosis (with the possible exception of erectile dys-
function) has entered the public eye to the degree of OAB. The vast majority of the 
research and patient education efforts have been directed toward women; this likely 
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makes men less aware of the abnormality and less likely to seek treatment. 
Nevertheless, epidemiologic studies make it clear that OAB  is   common in men. 

 OAB is typically divided into “wet” (with urgency incontinence) and “dry” 
(without urgency  inco  ntinence). While OAB is very common in men, OAB wet is 
relatively uncommon. For both men and women, OAB is common in all ethnic 
groups studied and is the prevalence correlates with age. 

 In a US population-based telephone survey,    the prevalence of OAB in women 
was approximately 30 % for all racial groups, whereas the prevalence  in   men ranged 
from 15 % in US whites to 18 % in Hispanics and 20 % for African-Americans [ 2 ]. 
The same study found the prevalence of urgency incontinence to be 6–10 % among 
men but 15–19 % among women. If a stricter defi nition is used for OAB (symptoms 
occurring a few times a month as opposed to “sometimes”), the prevalence falls to 
10–15 % in women and 4–6 % in men, still very signifi cant numbers. The symptom 
burden falls heavily on older men. The prevalence increased steadily by decade of 
life but accelerates markedly after age 50. The specifi c problem of OAB in elderly 
men has been nicely reviewed by Griebling [ 3 ]. 

 A study designed to model the worldwide prevalence of lower urinary tract dis-
ease from existing data  estimates   an increase in males with OAB from 205 million 
in 2008 to 247 million in 2018; similar estimates for women were 250 million and 
299 million, respectively. While more common in women, it is clear that  OAB   is not 
simply a female disorder.  

  Etiology: Obstruction vs. Idiopathic?     As noted in the introduction, all LUTS in 
men have traditionally been assumed to be due to  benign prostatic obstruction 
(BPO  ). There is, of course, an underlying rationale for this—animal models of par-
tial bladder outlet obstruction are among the most commonly used to study OAB, 
isolated storage symptoms are much less common in men than in women, and OAB 
symptoms are observed to resolve in the majority of men who undergo surgical 
relief of obstruction. However, OAB without obstruction also occurs in men—both 
as a primary problem and as persistence of storage  symp  toms after relief of 
obstruction. 

 The etiology of idiopathic OAB is still unknown and most probably will ulti-
mately be determined to be due to different causes in different patient populations. 
Postulated causes include urothelial dysfunction, myogenic dysfunction, and occult 
neurologic (central or peripheral) dysfunction. There is some theoretical and basic 
science evidence to support each of these, but at this time, there is no agreed-upon 
means to stratify OAB patients into these criteria, and we are not currently able to 
determine how our treatments might be optimized by identifying specifi c pheno-
types [ 4 ].  

  Diagnosis     The basic approach to diagnosis has been stated—history, physical 
examination, frequency-volume chart, urinalysis, and post-void residual. In male 
OAB patients, the primary distinction that needs to be made initially is whether the 
OAB symptoms occur in the context of signifi cant emptying symptoms (or elevated 
residual urine) or if the storage symptoms occur in isolation. 
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 Additional testing that may be considered:

•    Urinary fl ow rate/PVR: A normal  urinary fl ow rate   and low residual are highly 
predictive of normal voiding dynamics; BOO is largely excluded. However, a 
low urinary fl ow rate argues against pure OAB but does not provide a clear diag-
nosis; it could be due to either BOO or detrusor underactivity.  

•    Pressure-fl ow urodynamics  : Pressure-fl ow urodynamics are the “gold standard” in 
understanding lower urinary tract dysfunction. Bladder outlet obstruction can be 
defi nitively diagnosed as can normal voiding. While data remain inadequate, it 
appears that patients with documented bladder outlet obstruction have a better out-
come with surgical therapy and are less likely to respond to treatment for OAB 
than those who are not obstructed. When BOO is excluded, treatment options 
aimed at the bladder are more attractive. However, many patients fall into an 
equivocal or indeterminate classifi cation where optimal management is uncertain.  

•    Cysto  scopy:  Cystoscopy   is useful for patients who are considering surgical ther-
apy as the size and confi guration of the prostate infl uences surgical decision 
making. There is, however, no utility for cystoscopy in diagnosing BOO or OAB.  

•   Imaging: Upper tract imaging is not indicated in the evaluation of lower urinary 
tract symptoms (but may be indicated for specifi c fi ndings such as hematuria or 
a markedly elevated PVR). Prostate sizing by ultrasound may be useful if sur-
gery is contemplated, and the digital rectal exam is felt to be inadequate to 
estimate size.    

 For those interested in more detailed information, the updated American Urologic 
Association OAB Guidelines and the European Association of Urology 2015 
Guidelines are recommended [ 5 ,  6 ].  

  Treatment     Treatment of OAB in men remains controversial. If there are any empty-
ing symptoms whatsoever, the treatment algorithm will follow that outlined in the 
BPH chapter (INSERT REFERENCE)—even when the storage symptoms clearly 
predominate. Sequential therapy (α-blocker fi rst, followed by specifi c OAB ther-
apy) is advocated in guidelines [ 7 ]. This discussion will focus on treatment of men 
with persistent OAB after treatment of BOO and those with monosymptomatic 
OAB. The AUA OAB Guidelines and Algorithm do not specify different therapies 
for male patients.  

•      Behavioral therapy  : Substantial improvement in OAB can be obtained with sim-
ple means. Demonstrably effective, non-pharmacologic therapy includes:
 –    Education. Changing behaviors begins with education about normal lower 

urinary tract function and about the condition; overactive bladder can be 
explained as an imbalance between bladder and sphincter activities. The blad-
der is overactive and this can be treated directly as explained below. However, 
improved urinary control can also come from improving sphincter function. 
In particular, learning to perform rapid contractions of the pelvic muscles or 
“quick fl icks” when faced with urgency can abort the episode by activating a 
sacral inhibitory refl ex.  
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 –    Pelvic fl oor muscle training  . Improving the strength and responsiveness of the 
pelvic fl oor is effective for all types of urinary incontinence.  

 –   Frequency-volume  chart  . A great deal of insight is also obtained by complet-
ing the  FVC  . Many patients identify problems—excessive fl uid intake, 
urgency stimulated by caffeinated beverages, long delays between voids that 
lead to urgency episodes, etc. and begin to change behaviors without specifi c 
coaching.  

 –    Bladder training  . A short voiding interval is selected based on the FVC, and 
patients are instructed to void at that time, regardless of the sense of urge. The 
goal is to dissociate normal voiding and urgency. The interval is gradually 
increased as continence and control are achieved.  

 –   Urge inhibition. Although less well studied, urge inhibition techniques are 
combined with quick fl icks to allow the sense of urgency to pass, again dis-
sociating normal voiding from urgency [ 8 ]. A study using cognitive behav-
ioral therapy in children with refractory OAB showed very promising results. 
Superior results in older children suggest that such a program could be 
adapted to adult outpatient therapy.     

•    Pharmacotherapy  : Anticholinergic (ACh)    medications remain the fi rst-line ther-
apy for such men with OAB. Several clinical trials have examined ACh meds in 
OAB, either with or without α-blockers. It has long been recognized that studies 
of ACh monotherapy (against placebo) have shown good safety (no increase in 
acute urinary retention) even in the presence of documented bladder outlet 
obstruction [ 9 ]. It is less clear which men will benefi t equally from monotherapy 
as compared to combination therapy with an α-blocker. One large RCT examin-
ing tamsulosin vs. solifenacin vs. combination therapy demonstrated improve-
ment in all treatment arms against placebo with superiority of the combination 
arm in relief of urgency [ 10 ]. Then newest treatment for OAB, the β-3 agonist 
mirabegron, has also been demonstrated to be safe in the treatment of men with 
LUTS and BOO; clinical effi cacy and optimal utilization are yet to be deter-
mined [ 11 ].  

•   Neuromodulation:  Neuromodulation   is an attractive option for men with refrac-
tory OAB when BOO has been ruled out. There is no risk of urinary retention 
with neuromodulation, and urethral instrumentation is avoided. There are two 
FDA-approved modalities for neuromodulation—percutaneous tibial nerve stim-
ulation ( PTNS  ) and InterStim sacral neuromodulation.
 –    PTNS is delivered in an offi ce setting with stimulation of the nerve through an 

acupuncture-type needle for 30 min, weekly × 12 weeks. It has been proven to 
be superior to sham therapy [ 12 ], to have equal effi cacy and better tolerability 
than ACh (tolterodine) [ 13 ], and to have reasonably sustained long-term effect 
with maintenance therapy. Fifty patients who initially responded in random-
ized trials have been followed for 3 years [ 14 ]. Twenty-eight of 29 patients 
completing the follow-up maintained improvement for an overall response 
rate of 77 % while receiving an average of 1.1 treatments per month. The 
optimal utilization has yet to be determined. There is inadequate experience 
with male patients to know if there is any gender response bias.    
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 Ideal candidates would seem to be patients who seek a non-pharmacologic 
solution and those who improve on ACh but are intolerant of the side effects.

 –    InterStim: Approved by the FDA for the treatment of urinary urgency incon-
tinence in 1997 and subsequently for urgency-frequency without incontinence 
in 1999,  InterStim   has been the mainstay of treatment for OAB patients who 
are refractory to pharmacologic therapy. It can be effective for even severe 
and complex cases. This device is permanently implanted, essentially a “blad-
der pacemaker.” There is a test phase which can be performed in the offi ce 
with a temporary external wire or in the operating room with an implanted 
electrode. In either case, the patient has an opportunity to evaluate the response 
before going on to the permanent generator implant. Surgery is generally per-
formed under light sedation. 

 –  Approximately 2/3 of patients with refractory OAB respond to InterStim. 
Intermediate term results are good with one study showing mean 4-year 
responses of 70 % for urgency incontinence and 68 % for urgency-frequency 
[ 15 ]. Less than 20 % of the patients were male; this is similar to other pub-
lished literature. Surgical reintervention remains common with an average of 
1.7 procedures/patient in the 41 % who required additional surgery. The most 
common reasons for intervention were treatment failure (explantation) and 
lead repositioning. Infection, pain, need for MRI, and battery depletion are 
also reasons for reoperation. InterStim should be considered for patients with 
refractory OAB and reasonable life expectancy who are healthy enough to 
tolerate a surgical procedure.     

•    Botox injections  : Botulinum  toxin  , offi cially named onabotulinumtoxinA to dis-
tinguish it from other botulinum toxin products, paralyzes muscle by blocking 
the release of acetylcholine at the neuromuscular junction. It cleaves SNAP-25, 
a protein receptor, so that the vesicles containing acetylcholine (and other neu-
rotransmitters) cannot bind to the nerve terminal and release their contents. This 
is a reversible process with duration of effect lasting 2–6 months—seemingly 
longer in the bladder than in many other applications. 

•  InterStim presented a dramatic advance in treatment of refractory OAB, offering 
effective therapy to patients who previously only had the option of major surgery. 
Botox was approved by the FDA in 2013 and was even more of a game changer; 
patients could now be offered effective treatment in a 15-min offi ce procedure 
under local anesthesia. However, Botox has some key differences that diminish 
its appeal—the procedure must be repeated over time, and the treatment can be 
“too effective” leading to urinary retention. 

•  It is not possible to defi ne gender differences in response to Botox. The two mul-
ticenter registration trials leading to approval in the USA and Europe included 
over 1110 patients, only 135 of whom were men [ 16 ,  17 ]. As only half of these 
were actually randomized to receive Botox, the numbers are simply too small to 
draw conclusions. The overall data show marked improvement in incontinence 
and urinary urgency episodes with Botox. The global response rate (moderately 
or markedly improved) is 61 % with Botox compared to 29 % with placebo. 
Risks include urinary tract infection (diffi cult to analyze due to study defi nitions 
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but potentially as high as 24 %) and urinary retention. In the two trials, the 
 percentages of patients who developed an increase in post-void residuals 
of ≥ 200 cm 3  were 8.7 and 8.8 % and 6.1–6.9 % initiated intermittent catheteriza-
tion. Many studies have examined the long-term durability of injection therapy. 
It appears that it is uncommon to see loss of  effi cac  y over time. The duration of 
response is typically 5–9 months, and the initial response predicts long-term 
results. 

•  While the bias is that men may be more likely to suffer urinary retention with 
Botox, the risk is probably very similar for well-selected patients with normal 
voiding dynamics. A more relevant issue for most men is the need for frequent 
instrumentation (typically every 6 months). Men are less accepting of this than 
women in an offi ce setting, and a requirement for anesthetic makes the procedure 
extremely expensive over time.    

  Underactivity      Detrusor underactivity (DUA)   or hypocontractility is a poorly 
researched and poorly appreciated condition. There is not even a generally agreed 
defi nition. The International Continence Society proposed that detrusor underactiv-
ity was “a contraction of reduced strength and/or duration, resulting in prolonged 
bladder emptying and/or failure to achieve complete bladder emptying within a 
normal time span” [ 18 ]. This defi nition lacks the specifi city needed for clinical or 
epidemiologic research. The patients complain of weak and interrupted urine fl ow, 
straining, hesitancy, and a sense of incomplete emptying. Patients with DUA can 
also experience storage symptoms such as urgency and urge incontinence; Neil 
Resnick named this condition detrusor hyperactivity with impaired  contractilit  y and 
suggested that it was a common and unrecognized cause of urinary incontinence in 
the elderly [ 19 ]. An excellent literature review on this topic was presented by Osman 
and colleagues for those who are interested in further study [ 20 ].  

  Epidemiology     It is certain that many men and women, particularly the elderly, are 
affected by DUA. However, there are no useful epidemiologic studies to understand 
how prevalent this condition may be. The barrier to doing epidemiologic studies is 
considerable as this is a urodynamically defi ned condition; the clinical symptoms 
are nonspecifi c, overlapping considerably with bladder outlet obstruction.  

  Etiology     In men, there is an underlying assumption that poor emptying is due to 
bladder outlet obstruction and that poor emptying may persist after relief of obstruc-
tion due to DUA. Yet it is well known that many men with high-grade bladder outlet 
obstruction have been followed for years without deterioration in bladder function. 
The mechanisms by which obstruction results in DUA, why it occurs in one patient 
and not another, and how to clinically identify patients at risk are entirely unknown. 
Furthermore, it is certain that there are other etiologies for DUA; many older women 
are diagnosed with DUA who have no reasonable cause of obstruction. It is highly 
likely that this occurs in aging men, also. Many  neurologic diseases   can produce 
DUA, but these are generally classifi ed as neurogenic bladder disorders and are 
discussed below.  
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  Diagnosis     The  diagnosis   of DUA requires a pressure-fl ow urodynamic study to 
determine the quality of the detrusor contraction. There are not yet adequate data to 
create specifi c diagnostic criteria. In general, patients with DUA have low-pressure 
contractions (≤20 cm H 2 O), but in some cases, there is an initially adequate contrac-
tion that is poorly sustained. It has been suggested that a post-void residual of ≥ 40 % 
of the pre-void bladder volume could serve as a screen for potential DUA [ 6 ].  

  Treatment      Treatment   for DUA is rather unsatisfactory. Bethanechol is a cholinergic 
agonist that is approved for the treatment of acute postoperative and postpartum 
nonobstructive (functional) urinary retention and for neurogenic atony of the 
urinary bladder with retention. There is scant clinical evidence for its efficacy. 
In the author’s experience, it may have some benefi t for the patient with a large 
residual—perhaps emptying 50 % of bladder volume—but has no effect on 
patients in overt retention. Dosing is 25 to 50 mg TID to QID, and it is generally 
advisable to gradually titrate the dose upward as the expected cholinergic side 
effects (diarrhea, cramping, lacrimation, salivation, etc. are often problematic). 
A good outcome is tolerable side effects and enough improvement to obviate the 
need for catheterization. 

 Therefore, most treatment of DUA is focused on improving emptying. Alpha- 
blockers are accepted as fi rst-line therapy for men with diffi culty emptying—most 
studies of these drugs obviously include men with DUA as  pressure-fl ow urody-
namics   are rarely used in clinical trials and symptoms cannot differentiate DUA 
from true bladder outlet obstruction. DUA is perhaps more easily recognized/
accepted in women; one study from Taiwan of women with “chronic, bothersome 
voiding symptoms” treated all patients with 0.2 mg tamsulosin (half of the FDA- 
approved dose for men in the USA). They found that the response rate (defi ned as 
moderate to marked improvement in symptoms) was 66.6 % for those diagnosed 
with BOO compared to 50 % for those with DUA. Similar nonstatistically signifi -
cant trends toward a better response in BOO were seen for objective measures, but 
it certainly seems that DUA patients can respond to α-blockers. There is no indica-
tion that any one of the approved drugs is superior in this patient population. 

 Only one study investigated  combination therapy   for DUA. Yamanishi and col-
leagues randomized 119 patients with DUA to treatment an α-blocker, a cholinergic 
agent, or both [ 21 ]. Various outcome measures clearly favored combination therapy. 
For the subgroup of men, there was statistically and clinically signifi cant improve-
ment in total symptom score (measured by IPSS) with combination and with 
α-blocker alone but not with the cholinergic. 

 The  diagnosis   of DUA is particularly important and controversial when symp-
toms are refractory or post-void residual becomes worrisomely high (particularly 
if ≥ the voided volume). There is no doubt that some of these patients will respond 
to surgical intervention and sometimes even a second operation. However, there 
have been a great many men over the years that have been subjected to multiple 
prostate operations with diminishing results and ultimately end up on intermittent 
catheterization because the underlying problem was DUA not BOO. There is at 
least general agreement that pressure-fl ow urodynamic studies are appropriate for:
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•    Men with chronic or large-volume urinary retention  
•   Men with LUTS who are still voiding but have very large residual urine (usually 

considered > 250 cm 3 )  
•   Men with persistent LUTS after surgical intervention    

 If preoperative studies indicate DUA, this does not mean that surgery is inap-
propriate; rather, the patient should be counseled about a lower likelihood of suc-
cessful outcome and offered the option of intermittent catheterization. 

 Of course, the ultimate intervention for DUA is intermittent self-catheterization 
( ISC  ). While many men are unable to accept this, it can dramatically improve qual-
ity of life. New hydrophilic catheters signifi cantly diminish discomfort. Catheter 
supplies fi t easily into a “belly bag” or briefcase and can be used in almost any 
public restroom. The difference between taking 2 min to catheterize 3–5×/day and 
straining to empty a failing bladder 15–20 times/day can be dramatic. The primary 
complications are transient discomfort, occasional mild hematuria, and urinary tract 
infections. Most men on ISC may have 1–2 episodes of simple cystitis per year 
which are easily treated. It is important to realize that these men will always have 
bacteriuria, and no effort should be made to treat this unless there are clear symp-
toms of infection (pain, frequency, etc.).  

   Bladder Pain       If bladder problems are already decidedly “unmanly,” there is little 
doubt that bladder pain is very diffi cult for men to acknowledge. Not surprisingly, 
there is essentially no research into this problem as it applies to men. Bladder pain 
conditions are currently grouped as bladder pain syndrome/interstitial cystitis (BPS/
IC). These patients present with urinary frequency and urgency that is driven by 
increasing pain with bladder fi lling. However, interstitial cystitis (IC) is best consid-
ered as a distinct condition. It is characterized by discrete fl at,  erythematous lesions   
that are visualized at cystoscopy and demonstrate severe acute and chronic infl am-
mation on biopsy. In contrast,  bladder pain syndrome (BPS)   is defi ned by the 
American Urologic Association and the Society for Urodynamics and Female 
Urology as “An unpleasant sensation (pain, pressure, discomfort) perceived to be 
related to the urinary bladder, associated with lower urinary tract symptoms of more 
than 6 weeks duration, in the absence of infection or other identifi able causes” [ 22 ]. 
While the symptoms are identical, these patients have normal appearing bladders at 
cystoscopy, and biopsies do not show infl ammation [ 23 ].  

  Epidemiology     It was commonly thought that only about 10 % of patients with BPS/
IC were male. Only two published clinical studies specifi cally report on the occur-
rence of BPS/IC in men. Both are single-institution, retrospective chart reviews and 
tell us nothing about the overall epidemiology. Novicki and colleagues identifi ed 29 
men diagnosed at the Mayo Clinic over 8 years, 86 % of whom were previously 
diagnosed with prostatitis or BPH [ 24 ]. These were older patients (average 67.3 
years) and 70 % had ulcers. Similarly, Forrest and Vo found that 83 % of their 52 
male patients were referred with diagnoses of chronic prostatitis, BPH, or epididy-
mitis [ 25 ]. On the other hand, their average age was only 44 years, and only 10 % 
of their patients had bladder ulcers. They also reported a female to male ratio in 
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their practice was 7.6:1. There is nothing in either paper to suggest that male patients 
have a different clinical course or behave differently in response to treatment than 
do women. 

 The thinking that BPS/IC is uncommon in men has been recently challenged. 
The  National Institutes of Diabetes, Digestive, and Kidney Diseases   sponsored a 
nationwide, population-based survey on the prevalence of bladder pain symptoms. 
The Rand Interstitial Cystitis Epidemiology (RICE) developed case defi nitions of 
disease that could be ascertained by phone interview, validated them on a subset of 
responders who were willing to come in for an in-person evaluation, and then per-
formed the nationwide survey. The results were surprising to many. In adult women, 
the prevalence estimates for BPS/IC range from a possible high of 6.53 % using a 
high-sensitivity defi nition to a low of 2.7 % using a high-specifi city defi nition [ 26 ]. 
Only 10 % of those surveyed had actually been diagnosed with BPS/IC. When the 
same group performed a population-based screen in men, they found that the com-
parable prevalence estimates for BPS/IC were 4.2 % to 1.9 %—much closer to that 
of women than most expected [ 27 ]. In addition, they found that 1.8 % of men met a 
single high-sensitivity/high-specifi city case defi nition for  chronic pelvic pain syn-
drome (CPPS).   The overlap between these two groups was only 17 %. It is clear 
from this study that

•    BPS/IC is common in the male population; the female to male ratio is about 3:2.  
•   There may be as many (or more) men with BPS/IC as the more commonly diag-

nosed CPPS.  
•    Pelvic pain syndrome   is an enormous problem for adult males.     

  Etiology     Little is known about the etiology of BPS/IC. The most widely discussed 
theory, lower urinary dysfunctional epithelium (LUDE), is on the wane as there is 
no reliable test for this condition, and only a minority of patients respond to specifi c 
treatment with pentosanpolysulfate or heparin, and recent studies show no dose 
response to a nearly tenfold increase in pentosanpolysulfate dosage. Promising 
basic science work that detected a specifi c protein (antiproliferative factor) in BPS/
IC patients urine that inhibits bladder epithelial growth has also disappointed. The 
protein has been fully identifi ed, but the work has not been reproduced in other labs, 
and there is as yet no clinically useful test for the protein nor any treatment. 

 It is the feeling of the author (and many others) that while IC is a specifi c condi-
tion and may well ultimately be shown to have a clear etiology, BPS is really a 
syndrome that is best considered the common expression of different identifi able 
phenotypes [ 28 ]. It is likely that we will one day be able to identify a specifi c BPS 
bladder phenotype, and it may well be due to a urothelial abnormality. However, the 
most common phenotype may well be due to myofascial pain/pelvic fl oor dysfunc-
tion. Here, both the bladder pain and lower urinary tract symptoms are actually initi-
ated by myofascial trigger points in the abdomen and pelvis in combination with 
poor relaxation/coordination of the pelvic fl oor muscles. Pudendal neuralgia can 
produce symptoms that mimic BPS/IC, and it is likely that other phenotypes can be 
described that respond to specifi c therapies. Finally, it is important to recognize that 
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many patients with urologic chronic pelvic pain syndromes have signifi cant comor-
bid systemic pain syndromes such as fi bromyalgia [ 29 ]. This represents an impor-
tant phenotype in which it is not always wise to focus on the pelvic pain.  

  Diagnosis     Guidelines for the diagnosis of BPS/IC have been published by the 
American Urological Association, including an algorithm for evaluation and treat-
ment [ 30 ]. The basic evaluation for all patients includes a history and physical 
examination, frequency-volume chart, determination of post-void residual, urinaly-
sis, urine culture, and use of validated instruments to assess overall symptoms and 
pain.  Urine cytology   is recommended if there is a smoking history. The presence of 
hematuria or pyuria in the urinalysis should prompt a cystoscopic examination (as 
well as upper tract imaging). Other studies are usually not helpful. In men, an 
important consideration is bladder outlet obstruction due to prostatic enlargement or 
bladder neck dysfunction. Therefore, the post-void residual is an important screen-
ing test, and pressure-fl ow urodynamics should be considered if this is elevated or 
there are signifi cant bladder emptying symptoms. In all cases, the need for addi-
tional diagnostic testing should be reassessed if the patient does not respond well to 
treatment.  

  Treatment     The AUA Guidelines treatment algorithm describes six levels of treat-
ment beginning with education and behavioral therapies and ending (in rare patients) 
with cystectomy and reconstruction or urinary diversion. There is also a detailed 
discussion of the principles of treatment; it is critical to properly evaluate each treat-
ment modality, optimize successful treatments, and avoid polypharmacy. There is 
little if any evidence that men with BPS/IC respond differently to treatments than 
women, but some perspectives on the common treatment modalities are presented:

•    Oral medications: Pentosanpolysulfate, amitriptyline, cimetidine, and hydroxy-
zine are all presented as acceptable second-line treatments. While amitripty-
line is arguably the single most effective medication for bladder pain, the 
prominent anticholinergic side effects of this drug (and the anticholinergics 
indicated for overactive bladder which are also commonly used in this condi-
tion) can aggravate/expose any diffi culty in emptying. The antihistaminic 
effects of hydroxyzine can do the same. This issue may be more of a problem 
for male patients.  

•    Intravesical therapies  : A variety of intravesical “cocktails” using dimethyl sulf-
oxide or some combination of pentosanpolysulfate or heparin with local anes-
thetic agents have been employed in BPS/IC. Patients who respond can often be 
taught to perform home instillations as part of the chronic therapy. Men may be 
more reluctant to accept catheterization, but newer hydrophilic catheters ease 
this discomfort, and these therapies should not be discouraged.  

•    Hydrodistention   under anesthesia: Some have argued that ulcerative IC is more 
common in men. While this cannot be demonstrated, an endoscopic examination 
to look for ulcers should certainly be performed whenever a patient is not 
responding to therapy.    

14 Men Have Bladders, Too



200

 The author has argued that we have typically been too passive in our approach to 
BPS/IC therapy, willing to settle for any improvement. In “An Oncologic Approach 
to UCPPS” [ 31 ], the idea of working to normalize bladder capacity and eliminate all 
symptoms when possible is proposed as a means of allowing the sensitized nervous 
system to revert back to normal achieving a sustainable complete remission. It is 
important to follow the patient’s frequency-volume chart and symptom scores and 
understand to what degree symptoms are still present when the patient reports 
improvement.  

14.2.1     Neurogenic Bladder 

  Overview      Neurogenic bladder (NGB)   is one of the least useful and most misused 
terms in urology. It can appropriately be defi ned as any lower urinary tract dysfunc-
tion that occurs in a patient with a neurologic disorder that could reasonably be 
attributed to that disorder. In truth, we are rarely able to prove that a neurologic 
disease is the proximate cause of LUTS; we can simply note that the time courses 
of the two conditions are parallel and that the neurologic condition is the most likely 
source of the symptoms. 

  Common neurogenic disorders and lower urinary tract outcome :

•    Stoke: The cerebral edema of acute  stroke   often produces detrusor arefl exia and 
urinary retention. This almost always resolves as the patient recovers unless 
there is massive injury. Stoke patients always have coordinated voiding and typi-
cally empty well so men with persistent retention after stroke should be investi-
gated for bladder outlet obstruction. The most common long-term problem in 
stroke patients is overactive bladder (properly referred to here as neurogenic 
detrusor overactivity) with urge incontinence. The likelihood of persistent OAB 
after stroke is related to the severity of the injury/greater cerebral damage. These 
patients are much more likely to have incontinence without sensation (in contrast 
to typical urgency incontinence) than neurologically intact individuals.  

•   Multiple sclerosis: The unfortunate fact about  multiple sclerosis (MS)   is that 
lower urinary tract manifestations are as varied as the disease itself. The most 
common manifestation of MS is overactive bladder, but it is very common that 
these patients suffer from combined storage and emptying problems. Although 
upper urinary tract complications are uncommon with MS, they are more likely 
to occur in men; male patients deserve closer monitoring.  

•   Parkinson’s disease: It is widely recognized that LUTS are common in patients 
with PD.  Parkinson’s disease (PD)   has been an area of considerable controversy 
in urology; the most common manifestation is detrusor overactivity, but there 
may also be emptying dysfunction due to poor relaxation of the urinary sphinc-
ter. It has long been argued that men with LUTS and PD were poor candidates 
for surgical therapy because of the high prevalence of DO that would persist after 
surgery. However, current thinking is simply that it is important to make an 
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 accurate diagnosis. A small study of men and women presenting for treatment of 
PD who were willing to undergo pressure-fl ow urodynamic testing found that 75 
% had detrusor overactivity and only 14 % had bladder outlet obstruction 
(enlarged prostate was an exclusion criteria). Not surprisingly, men were more 
likely to be obstructed. If clear prostatic obstruction is present (and particularly 
if there is also increased post-void residual urine), surgery should not be denied.  

•   Spinal cord injury: The most serious NGB disorder is  spinal cord injury (SCI)   
and the related myelomeningocele. These disorders are much more likely to lead 
to upper tract complications including renal failure. As with stroke, there is a 
period of spinal shock in the acute injury phase. As this resolves, the ultimate 
pattern takes shape. The type of LUTD in complete injury is largely predictable 
by the level of injury, but this is not true with incomplete injuries. Sacral injuries 
destroy both the sacral micturition center and the connection to the cortical mic-
turition center leading to urinary retention.  Suprasacral lesions   allow the sacral 
micturition center to function without cortical inhibition and produce detrusor 
overactivity and incontinence. Lesions above T6 are the most serious as the coor-
dination of urination is also affected. There is detrusor overactivity with external 
sphincter dyssynergia; these patients are at a particularly high risk for upper tract 
complications and deserve the closest monitoring.  

•    Radical pelvic surgery  : Surgery for pelvic cancers, particularly radical hysterec-
tomy and colectomy, presents a risk for bladder denervation and urinary reten-
tion. In male patients, this may lead to a prostatectomy with disastrous results. 
The bladder may actually be arefl exic but noncompliant leading to severe urinary 
incontinence after TURP. Thoughtful evaluation and high-quality pressure-fl ow 
urodynamic evaluation are mandatory for these patients.     

  Management Principles     In the same way that “neurogenic bladder” is a very non-
specifi c term, the management of patients with NGB must be individualized. 
Important considerations include:

•    The natural history of the neurologic disease. Is progression likely? Will it impact 
the LUTD? Will it impact the patient’s ability to manage the LUTD (make it to 
the toilet when faced with urgency, perform self-catheterization).  

•   The risk of upper urinary tract complications. When urodynamic studies show 
high pressures during storage (common in spinal cord injury and sometimes seen 
in MS), there is a clear risk of upper urinary tract damage over time. Monitoring 
is mandatory, and intervention may be required even when symptoms are not 
severe.  

•   The overall condition of the patient. It is common that NGB patients may have 
multiple disabilities and some of these (cognitive impairment, limited mobility, 
limited hand function) may impact management.    

 Each patient deserves careful evaluation and an individualized plan for both 
monitoring and treatment.  
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  Nocturia      Nocturia   is the most bothersome lower urinary tract symptom and often 
the reason that men seek treatment. It is, unfortunately, the least likely to respond to 
standard therapy. Despite this, little research had been done on this problem until 
recent years. Our knowledge of nocturia is substantially improved by new knowl-
edge. We understand that nocturia is most commonly not due to the bladder and that 
the lack of treatment response is indicative of not identifying the underlying cause. 
Nocturia is easy to evaluate, many effective interventions exist once properly clas-
sifi ed, and it is best managed by the primary care physician.  

  Epidemiology     The ICS defi nes nocturia as “the complaint that the individual has to 
wake at night one or more times to void” [ 2 ]. The individual must wake from sleep and 
return to sleep after voiding. Nocturia increases steadily with age and the point at which 
nocturia becomes abnormal and/or bothersome is not totally clear; most clinical 
research includes only subjects with a minimum of two episodes of nocturia. 

 Nocturia is clearly age related. An excellent literature review (recommended 
reading for those interested in the subject) by Bosch and Weiss found that “men in 
their 20s and 30s, 11 % to 35.2 % reported at least 1 void per night while 2 % to 16.6 
% reported 2 or more voids nightly. Of men in their 70s and 80s, 68.9 % to 93 % 
reported at least 1 void per night while 29 % to 59.3 % reported at least 2 voids per 
night” [ 32 ]. The authors note that nocturia is much more common in younger 
women (perhaps due to sleep issues, responsibilities with children, etc.), but in older 
individuals, the gender difference disappears. There is no indication at this time that 
race or ethnicity contributes to nocturia.  

  Differential Diagnosis and Evaluation Strategy     The basic diagnostic tools for all 
bladder conditions—history, physical examination,  frequency-volume chart (FVC),   
urinalysis, and post-void residual determination—suffi ce in nearly all cases where 
nocturia is the chief complaint. It is important to know the medical history since so 
many conditions can cause nocturia. The history generally allows for classifi cation 
of nocturia as an isolated condition (no daytime complaints) or as part of a global 
LUTS. The presence of snoring or other related nighttime issues can suggest sleep 
apnea or other sleep disturbances. On the physical exam, it is critical to look for 
peripheral edema, one of the most common and treatable causes of nocturia. The 
FVC is, however, indispensable as the cornerstone of effective diagnosis and man-
agement of nocturia. 

 The FVC must record the volume of all voids for at least 24 h (preferably 2–3 
days) and the hours of sleep. While “normal” is necessarily a range, the FVC allows 
the clinician to analyze urine production and bladder function together. Some basic 
calculations are used to classify nocturia:

•    24-h urine production. This enables the diagnosis of global polyuria which is 
suspected with urine outputs >2500 cm 3  or 40 cm 3 /kg.  

•   The percentage of urine produced during sleep. Nocturnal urine output includes 
the fi rst morning void. This enables the diagnosis of  nocturnal polyuria  —gener-
ally defi ned as >33 % of urine made during sleep hours—a lower percentage for 
younger patients. 90 cm 3 /h of sleep has also been suggested [ 33 ].  
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•   Daytime/nighttime average and maximum void volumes. Lower volumes 
 (average voids <200 cm 3 , maximum voids <300 cm 3 ) identify patients who may 
have underlying lower urinary tract dysfunction).    

 This classifi cation provides the insights needed to look for correctable/treatable 
causes of nocturia (Table  14.2 ). Proper treatment depends on proper classifi cation. 
Nocturia is often multifactorial, and the initial management is typically focused on opti-
mizing medical conditions such as CHF and peripheral edema. Diuretics can be used at 
in the late afternoon when compression stockings and elevation of the feet are insuffi -
cient to manage the edema. Treatments aimed at the bladder are usually only successful 
when nocturia is part of a day and night symptom complex; these should be reserved for 
those who have such a diagnosis. Sleep disorders can be identifi ed and treated.

    Desmopressin   is a medication which is specifi cally approved for nocturnal 
enuresis in children. It is a synthetic analog of vasopressin that temporarily decreases 
urine production. It has been shown to be effective in adults [ 34 ] although it has not 
yet gained FDA approval for this indication. A common starting dose is 50 mcg and 
the drug can be titrated to 400 mcg. Patients should be monitored for hyponatremia, 
particularly the elderly. There is some evidence that men are less sensitive to the 
effects of desmopressin and may require higher doses.    

14.3     Summary 

 Bladder problems are common in men, in many cases with similar frequency to that 
found in women. In most cases, men respond well to the same treatments that are 
effective for women so the primary challenge is in identifying and diagnosing these 
conditions. The primary care physician can do this effectively in the majority of 
cases and call for urologic consultation whenever the diagnosis is in doubt or the 
patient fails to respond to appropriate therapy.     
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 15      Chronic Pelvic Pain in Men 
Is NOT Prostatitis!       

       Jeannette     M.     Potts     

15.1             Introduction 

 Male pelvic pain continues to be misunderstood as a urological condition and erro-
neously approached as an infection or disorder of the prostate gland. 

 Although growing numbers of studies demonstrate a changing focus away from 
the prostate, research and treatment remain in the realm of urologists, who perpetu-
ate the prostatocentricism through their persistent reference to the  prostatitis   clas-
sifi cation system and the categorization of male pelvic pain within the designation 
of Category 3 prostatitis: chronic (nonbacterial)  prostatitis  /chronic pelvic pain syn-
drome (Table  15.1 ) As recently as 2015, published research continues to use the 
 National Institutes of Health- Chronic Prostatitis  Symptom Index (NIH-CPSI)   as 
the research tool for inclusion criteria and instrument for assessing progress. Even 
more confusing is the application of  NIH-CPSI   for studies testing the effi cacy of 
therapies which neither address infection nor prostate disease, e.g., physical ther-
apy, stress management, and biofeedback.

   Imagine a similarly fl awed NIH classifi cation system for something like enceph-
alitis, and Category 3 includes the broad category of HEADACHE! Imagine that 
every headache is evaluated and empirically treated as an infection. While this 
seems so outrageous, it is precisely what has been going on for decades in both 
primary care and urological practice. 

 The broad differential  diagnosis   of male pelvic pain requires a comprehensive 
approach. After excluding serious or acute pathological conditions of the colon, 
rectum, neurological system, or urinary tract, the physician should consider dynamic 
or functional conditions such as pelvic muscle dysfunction, myofascial trigger 
points, pudendal neuralgia, and  functional somatic syndrome  s, also described as 
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 central sensitization syndrome  s. Patients may have one or more of these conditions, 
and often, I have found that patients do indeed have overlapping syndromes. Anxiety 
and stress play a predisposing and/or perpetuating role in pelvic pain as well. 

 Either because of biopsychosocial predispositions or because of secondary 
depression and hopelessness due to the burden of pain, patients fi nd themselves no 
longer in the “driver’s seat” and may assume a role of  victimization  . This response 
to a painful or chronic condition must be identifi ed and addressed, as it greatly infl u-
ences a patient’s confi dence in the diagnostic process and impacts compliance with 
therapy, most of which involves self-care.  

15.2     CPPS Is NOT Prostatitis 

 As early as  1963 , an investigator observed that antibiotics afforded no better 
response than placebo among men with symptoms of prostatitis [ 1 ]. This has been 
corroborated by many investigators since then. 

 In a randomized, placebo-controlled trial, 6 weeks of  levofl oxacin therapy   for 
chronic prostatitis yielded no advantage over placebo [ 2 ], and a subsequent trial 
found that neither ciprofl oxacin, the alpha-blocker tamsulosin, nor their combina-
tion reduced symptoms of chronic prostatitis compared with placebo [ 3 ]. 

 There has been no correlation between symptom severity and the results of localiza-
tion cultures, when using the  Meares–Stamey technique  , otherwise known as the four-
glass test [ 4 ]. (The four-glass test involves collection of sequential urine  specimens 
before and after prostate massage and of prostatic fl uid during prostate massage [ 5 ].) 

 Localization cultures can be even more misleading in the CPPS population as 
demonstrated in yet another, relatively large study in which normal controls were 
just as likely as men with chronic prostatitis/CPPS to have positive localization 
cultures (about 8 % in both groups) [ 6 ]. Even earlier, the Giessen Consensus Group 
recommended antibiotics were to be withheld until a second localization culture 
corroborated the same organism [ 7 ]. 

 Localization testing to identify infl ammation in either the  expressed prostatic 
secretions (EPS)   or in semen is similarly nonspecifi c. Patient symptom severity is 
not correlated to the presence or degree of infl ammation detected in these specimens 
[ 4 ]. Indeed, abnormally high white blood cell counts have been identifi ed among 
asymptomatic men. For example, many asymptomatic men seeking care for 

   Table 15.1     NIH-NIDDK prostatitis classifi cation system     

 Category 1  Acute bacterial prostatitis 

 Category 2  Chronic bacterial prostatitis 

 Category 3  A. Chronic [abacterial] prostatitis/chronic pelvic pain; with infl ammation 

 B. Chronic [abacterial] prostatitis/chronic pelvic pain; without infl ammation 
(historically termed prostadynia) 

 Category 4  Asymptomatic infl ammation 
 Identifi ed as leukocytospermia or histological evidence of infl ammation 
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 infertility have leukocytospermia. While infection is one potential cause of 
 leukocytospermia, it can also occur in the setting of neurological trauma or in the 
setting of varicoceles [ 8 ]. In another example, among asymptomatic men with ele-
vated PSA, 42 % were found to have abnormally high white blood cell counts in 
their EPS, and subsequent prostate biopsies in this cohort showed a 50 % incidence 
of histologically proven infl ammation [ 9 ]. 

 In 2013, researchers concluded there was no microbiological contribution to 
UCPPS. They demonstrated no differences in bacterial cultures when comparing 
symptomatic patients with controls. Using state-of-the-art microbial detection 
methods, 257 patients with either presumed Category 3 prostatitis or interstitial 
cystitis/bladder pain syndrome and 261 asymptomatic controls were tested for uro-
pathogens and compared. (Sixty percent of the subjects were males.) This provides 
the latest and best evidence regarding the absence of a microbiological contribution 
to urologic pelvic pain syndromes [ 10 ]. 

 Chronic  orchialgi   a  , defi ned as either constant or intermittent scrotal or testicular 
pain, is  a   common component or frequently diagnosed manifestation of chronic 
pelvic pain in men. Unfortunately, it too is approached as an infectious disorder and 
too commonly treated “empirically” with long repeated courses of antibiotics. In a 
related study, 55 men diagnosed with  chronic scrotal pain syndrome (CSPS)   were 
thoroughly evaluated by means of history, physical examination, scrotal ultrasound, 
and methodical microbiological investigation. This consisted of urine localization 
study (four-glass test), semen cultures, and PCR tests for chlamydia trachomatis, 
ureaplasma urealyticum, mycoplasma hominis, and gonorrhea. Only 22 % of the 
men had positive cultures of clinical signifi cance, leading the investigators to con-
clude that there is no evidence for the widely held belief that CSPS is the result of a 
chronic bacterial infection; therefore, “widespread use of antibiotics for this condi-
tion is unjustifi ed” [ 11 ]. 

 This author notes that investigations conducted by the NIH-NIDDK over the past 
15 years have not included urine culture as entrance criteria for patients with pre-
sumed NIH Category 3 prostatitis. A single negative urinalysis suffi ced as adequate 
screening prior to informed consent in pregabalin trial [ 12 ], alfuzosin trial [ 13 ], and 
physical therapy trial [ 14 ]. Study designs were formulated by a consensus of prosta-
titis experts, and no patients developed a urinary tract infection during these trials. 

 Besides antibiotics, other prostatocentric therapies are prescribed to men with 
CPPS. Investigators followed 100 patients with chronic prostatitis over 1 year, dur-
ing which time they received sequential monotherapies that included antibiotics, 
alpha-blockers, and antiandrogen therapies [ 15 ]. One third of patients showed only 
modest symptom improvement, while only 19 % experienced signifi cant improve-
ment. (Placebo responses are often similar.) 

15.2.1     What About LUTS? 

 In a study of men 50 years of age or younger with voiding dysfunction,  urodynamic 
testing   revealed bladder neck obstruction (54 %), pseudo-dyssynergia (contraction 
of the external sphincter during voiding) (DSD) (24 %), impaired bladder 
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contractility (17 %), and acontractile bladder (5 %) [ 16 ]. These are often the  fi ndings 
among men previously diagnosed with “prostatitis.” In a subsequent study, men 
with urodynamic evidence of pseudo-DSD, 83 % were successfully treated with 
biofeedback alone [ 17 ]. The investigators also noted that >90 % of the patients were 
fi rst born males, which may indicate a possible biopsychosocial predisposition for 
this condition. 

 These fi ndings were more recently reproduced in a Chinese study. Of 113 CPP 
patients between ages of 18 and 48, nearly 20 % were found to have urodynamic 
evidence of [non-neurogenic] DSD or pseudo-DSD. This was characterized as low 
Q max, high detrusor pressure, and high urethral pressures [ 18 ]. These patients, too, 
responded well to biofeedback. 

 Some men have  bladder neck hyperplasia  , which requires alpha-blockade or 
transurethral incision of the bladder neck. This condition needs to be proven urody-
namically. While surgical intervention is highly effective, patients must be cau-
tioned about subsequent retrograde ejaculation and secondary fertility challenges.   

15.3      Dysorgasmia and Post-ejaculatory Pain   

 While many continue to diagnose dysorgasmia (pain with orgasm) and pain follow-
ing ejaculation as “prostatitis” [ 19 ], this symptom is more commonly a component 
of CPP particularly in the setting of pelvic fl oor muscle dysfunction or pudendal 
neuralgia. 

 Approximately 50 % of men with CPP also suffer from orgasmic or post- 
ejaculatory pain. A Turkish study published in 2011 found that 37 % of men with 
CPP had painful ejaculations as compared to zero in controls [ 20 ]. A review of the 
literature demonstrates a range cited between 40 and 70 % [ 21 ]. In our small series 
of 36 consecutive patients with CPP, 25 had dysorgasmia, post-ejaculatory pain, 
and/or other sexual dysfunction. Forty-fi ve percent of the patients improved with 
physical therapy focusing on manual release of myofascial trigger points and pelvic 
fl oor relaxation [ 22 ]. Anderson et al. studied 133 men, among whom 92 % had 
sexual dysfunction (including 56 % who had ejaculatory pain). Greater than 77 % 
improved with specialized physical therapy [ 23 ]. 

 In my experience, many men who suffer from this condition are similarly trou-
bled by the decrease or absence in semen volume. Their anxiety is exacerbated by 
their wondering if there is a blockage or a backup of semen. Anecdotally speaking, 
many patients who recovered from CPP by employing the approach of pelvic fl oor 
physical therapy reported improved sexual functioning, disappearance of pain, and 
a return of normal ejaculatory volume and force. 

 By coincidence, I have also had several patients who practice martial arts or Eastern 
religions. These ASYMPTOMATIC men described the practice of preserving Chi 
[Energy], by preventing ejaculation during climax. What they describe, essentially, is 
a form of volitional retrograde ejaculation, whereby the pelvic fl oor muscles are 
tightly contracted during orgasm, causing semen to fl ow into the bladder rather than 
forward out through the urethra, instead of through the bladder neck, leading to 
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retrograde ejaculation. Further research revealed that learning this practice can be 
painful. Listening carefully to men with CPP and learning more about my other 
patients’ practices allowed me to make the connection between these phenomena and 
to formulate my theory of  ejaculatory dyssynergia  (  http://www.pelvicpainrehab.
com/male-pelvic-pain/1994/shedding-light-on-male-pelvic-pain-and-sexual- 
dysfunction/    ). This would explain the pain and decrease in ejaculated volume during 
fl ares and the coincidence of pain relief with normal ejaculation, with enhanced plea-
sure, improved force, and increased volume of semen.  

15.4      Pelvic Floor Muscle Dysfunction   and Myofascial 
Trigger  Points   

 When patients present with pain that can be associated with urinary symptoms, 
defecatory dysfunction, and sexual symptoms, it should be no surprise that for 
most patients, the pelvic fl oor support structures and musculature are promoting 
the symptomology. I ask students and patients alike to imagine this extraordinary 
hammock, carrying the urinary and anal sphincters within a beautifully choreo-
graphed weaving of muscles, and then to imagine when one or more of those fi bers 
are tense, nonelastic, knotted, or broken. Without proper attention, more and more 
of those fi bers overcompensate and eventually malfunction, hence the recruitment 
of larger and larger areas of pain or dysfunction. This is why we sometimes see 
patients with recent urinary symptoms and painful ejaculation who began their 
odyssey years ago in the department of colorectal surgery with a nonhealing anal 
fi ssure, for example. 

 We must learn from other specialties as various forms of physical therapy have 
been employed with success for the treatment of analogous pain syndromes diag-
nosed by gynecologists and colorectal surgeons. Several urologists have applied 
these principles in the assessment and treatment of men with symptoms of prostati-
tis or CPP (see Table  15.2 ).

   In 2004, Clemens and colleagues employed biofeedback and pelvic fl oor reedu-
cation/bladder training for men with chronic pelvic pain syndrome. Fourteen of the 
19 men enrolled in the study underwent pretreatment urodynamics. The various 
urodynamic fi ndings (detrusor instability, hypersensitivity to fi lling, pseudo- 
dyssynergia), however, did not predict treatment results [ 24 ]. Overall, there were 
statistically signifi cant improvements in all symptom parameters measured by AUA 
symptom score, ten-point visual analog pain and urgency scores, and voiding logs. 
Interestingly, only half of the patients completed the full treatment course prescribed 
as six sessions. 

  Biofeedback   was again the therapeutic modality in a series by Cornel and col-
leagues, in Holland [ 25 ]. Thirty-one of 33 men initially recruited completed the 
program, which included weekly and biweekly physical therapy up to six to eight 
treatment sessions. These patients responded quite favorably as demonstrated by the 
improvement in NIH-Chronic Prostatitis Symptom Index (pretreatment mean, 23.6; 
posttreatment mean, 11.4) and pelvic fl oor electromyogram measurements during 
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rest which improved from mean 4.9 mV at initial visit to mean 1.7 mV (normal 
 resting tone <2.0 mV). 

 Pelvic fl oor myofascial trigger point release of the pelvic fl oor was studied for 
the treatment of interstitial cystitis and [urinary] urgency-frequency syndrome. In 
this series by Weiss, 7 of the 52 patients were men. Of 42 patients with  urgency- 
frequency syndrome     , 83 % of patients experienced either complete resolution or 
moderate to marked relief of their symptoms. Of ten patients diagnosed with inter-
stitial cystitis, 70 % reported moderate to marked improvement [ 26 ]. The author 
believes that pelvic fl oor physical therapy “arrests the neurogenic trigger leading to 
bladder changes, decreases central nervous system sensitivity and alleviates pain 
due to dysfunctional muscles.” 

 More recently, Anderson and colleagues employed myofascial trigger point 
release and paradoxical (progressive relaxation in the setting of complete acceptance 
of the painful symptoms) relaxation for the treatment of 138 men diagnosed with CP/
CPPS, refractory to “traditional” therapy [ 27 ]. Patients received a minimum of 
weekly treatments for 4 weeks, but some received biweekly treatments for 8 weeks 
thereafter. Approximately half of the patients treated had clinical improvements 
associated with a 25 % or greater decrease in all symptom scores, which included 
NIH-CPSI and PPSS. According to Global Response Assessment, 72 % of patients 
reported marked or moderate improvement. The authors proposed a new understand-
ing of UCPPS, in which certain types of pelvic pain refl ect a “self- feeding state of 
tension in the pelvic fl oor, perpetuated by cycles of tension, anxiety and pain.” 

    Table 15.2     Physical therapy   and myofascial trigger point release defi nitions   

  Myofascial trigger point:  taut bands or tender nodules that can be detected on examination 
which may cause painful contractions and/or referred pain when palpated or twitch responses. 
Areas in which trigger points are located exhibit weakness and limited range of motion 

  Myofascial trigger point release : a form of manual physical therapy, which addresses 
hyperirritable points on muscles or taut bands, which are responsible for pain or restricted 
movement. The release or treatment is done by compressing, strumming, or stripping muscle 
fi bers manually or digitally 

 Biofeedback a technique used to control certain anxiety states or tension with the use of an 
external device, in this case surface EMG’s which are used to train patients to relax their 
muscles 

 Skin rolling a simple technique to free subcutaneous fascia. The skin is gently picked up and 
pulled away from underlying structures. The skin is then released from the fi ngertips and 
adjacent skin is lifted. This is done repeatedly over affl icted body regions 

 Injection therapy a more immediate means of inactivating a trigger point. Helpful for patients 
who may not have access to further skilled manual therapy or for those with limited treatment 
times. Myotoxic substances should be avoided 

 Dry needling a form of “injection” therapy, without injectable substance. May be safer and less 
damaging to muscle fi bers. 

  Effl eurage : a massage technique which involves sliding or gliding over the body with 
continuous motion. 

  Theracane:  a self-massage tool, which is the same size and shape of a walking cane, which 
can be used to more easily or comfortably reach trigger points in the back, fl ank, or buttocks. 
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 In 2008, we completed an NIH-sponsored multicenter trial, testing the feasibility 
of “manual” PT for the treatment of UCPPS in men and women. This was a ran-
domized single-blinded clinical trial evaluating myofascial physical therapy (MPT), 
targeted trigger point release and connective tissue manipulation (CTM) focusing 
on the muscles and connective tissues of the pelvic fl oor, hip girdle, and abdomen, 
 versus  global therapeutic massage (GTM), nonspecifi c somatic treatment with full- 
body Western massage. Patients received 10 weekly treatments and were evaluated 
within 2 weeks after the last treatment. Forty-seven patients were randomized, 
including 23 (49 %) men and 24 (51 %) women. Twenty-four (51 %) patients were 
randomized to GTM, 23 (49 %) to MPT; 44 (94 %) patients completed the study. 
The trial proved feasibility of manual treatments and excellent adherence to proto-
col. More importantly, the trial showed a statistically signifi cant difference in the 
benefi t of myofascial physical therapy over global therapeutic massage. The 
response rate of 57 % in the MPT group was signifi cantly higher than the rate of 21 
% in the GTM treatment group ( p  = 0.03). Even more striking was the signifi cantly 
greater response of men to either modality when compared to women in this study 
[ 14 ]. Among men, 67 % responded favorably to MPT, while 44 % responded to 
GTM. Interestingly, only 7 % of women responded to GTM.  

15.5     A  Functional Somatic Syndrome   or, More Accurately, 
Central Sensitivity Syndrome 

 In 2001, this author found a strong correlation between the diagnosis of nonbacte-
rial prostatitis and  functional somatic syndromes (FSS).   A review of randomly 
selected cases demonstrated that 65 % of men  seekin  g second opinion for CP/CPPS 
met the criteria for overlapping diagnoses considered to be FSS. These diagnoses 
included IBS (35 %), chronic headache (36 %), FM (5 %), nonspecifi c rheumato-
logical symptoms (21 %), and psychological disturbances (48 %) [ 28 ]. 

 These results are especially compelling when analyzed in the context of the gen-
eral population, in which the lifetime prevalence of FSS is only 4 %. 

 The inspiration for this chart review had come from a paper published in the 
Lancet in 1999. It had been given to me by a good friend and colleague, Dr. Leonard 
Calabrese, at the Cleveland Clinic. As was intended, this article expanded my curi-
osity and broadened my view of CP/CPPS. 

 In this article, by Wessley and colleagues, FSS are defi ned as a constellation of 
symptoms, which are persistent and distressing and which, after appropriate medi-
cal assessment, cannot be explained in terms of a conventionally defi ned medical 
disease [ 29 ]. These conditions are estimated to represent 35 % of patients seeking 
outpatient consultation in every medical and surgical clinic (see Table  15.3 ). 
Wessley and colleagues state that there are FSS diagnoses in every organ system and 
in every medical specialty. They believe this is the by-product of medical subspe-
cialization and that we may in fact be dealing with a single global syndrome. The 
review did acknowledge interstitial cystitis as urology’s brand of FSS, but did not 
mention prostatitis. Like myself, however, others have begun to notice the associa-
tion between FSS and CP/CPPS.
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   Self-reported medical problems were compared between 463 CP/CPPS patients 
and 121 controls. Domains queried included gastroenterology, cardiovascular, neu-
rological, lymphatic, infectious, and psychological. The CP/CPPS group reported 
dramatically higher incidence of comorbidities ( P  values < 0.008) [ 32 ]. The signifi -
cantly higher reported comorbidities in the CP/CPPS group are consistent with the 
patients’ real or perceived tendency to suffer with overlapping diseases. 

 The fi rst systematic exploration of the connection between UCPPS and other 
disorders (in women) was reported by Alagiri in 1997 [ 33 ]. They found, “Allergies, 
irritable bowel syndrome, and sensitive skin were the most common diseases in the 
interstitial cystitis population.” They appropriately concluded that “Interstitial cys-
titis has, as yet, an unexplained association with certain other chronic disease and 
pain syndromes.” 

 Clauw and colleagues examined cohorts of patients with FM, IC, and healthy 
controls [ 30 ]. They found that IC patients shared many characteristics of FM 
patients. They were much more likely than controls to have systemic tender points 
and to report fatigue, musculoskeletal, gastrointestinal, and cardiopulmonary symp-
toms. In yet another investigation, a twin control study demonstrated the aggrega-
tion of overlapping syndromes among the 127 co-twin individuals diagnosed with 
CFS. When compared to their non-fatigued co-twin, there was a signifi cantly higher 
prevalence of FM, IBS, chronic bacterial prostatitis, pelvic pain, and interstitial 
cystitis in the CFS twin [ 34 ]. 

 Central sensitization or a central sensitivity syndrome ( CSS  ) is one of the best 
explanations for the phenomenon of FSS, which have both visceral and somatic 

    Table 15.3     Functional somatic syndromes   by medical specialty   

 Psychology  Affective disorders 

 Rheumatology  Fibromyalgia 

 Neurology  Migraine and tension headache, cognitive diffi culties 

 Infectious disease  Chronic fatigue syndrome, night sweats, sick building syndrome, 
gulf war illness 

 Gastroenterology  Irritable bowel syndrome, spastic colon, globus syndrome, non-ulcer 
dyspepsia 

 Cardiovascular  Noncardiac chest pain, mitral valve prolapse, neurally mediated 
hypotension 

 Respiratory  Hyperventilation syndrome 

 Ear, nose, and throat  Vestibular complaints, vasomotor rhinitis, globus syndrome, 
temporomandibular dysfunction 

 Dermatological  Non-dermatomal paresthesias 

 Allergy  Multiple chemical sensitivity 

 Gynecology  Premenstrual syndrome, vulvodynia 

 Colorectal  Proctalgia fugax, levator ani syndrome 

 Urology  Interstitial cystitis/painful bladder syndrome, female urethral 
syndrome, chronic [abacterial] prostatitis, prostatodynia, chronic 
pelvic pain syndrome 

  Modifi cations and additions from various sources [ 30 ,  31 ]  
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manifestations. Sensitization is caused by chemical and anatomical changes leading 
to hyperexcitability in the dorsal horn cells from persistent afferent C fi ber bom-
bardment by painful stimuli. The presence of sensitization expands the pain fi eld 
and creates a neuroanatomical basis for pain persistence and recurrence in the pres-
ence of minimal or no discernable pathology. This process will eventually cause a 
local upregulation and central “wind up” that creates a neuroanatomical basis for 
pain persistence in the presence of minimal disease or stimuli. 

 While recognition of FSS continues to lag, even more compelling mechanisms 
for CSS and its role in our daily clinical practices have become elucidated. In yet 
another milestone, Yunus advances the insights of Wessley to explain and justify the 
use of central sensitivity syndrome for conditions previously designated FSS [ 35 ]. 
(In terms of taxonomy and the implications of our medical terminology, Dr. Yunus 
is as passionate about the misuse of an FSS as this author is about the overuse of the 
term prostatitis!) Not only does he convincingly amalgamate strong evidence from 
various subspecialty studies but also unifi es specifi c CPP conditions such as  myo-
fascial pain syndromes   and psychological distress within the defi nition of CSS. This 
inspires improved ways to approach patient care and research. And like Wessley, he 
presents yet another compelling call to action, as all manifestations of CSS repre-
sent the majority of outpatient consultations, as listed in Table  15.3 . 

 Yilmaz and colleagues were able to detect differences in autonomic nervous sys-
tem functioning in men with CPPS. Comparing blood pressure and heart rate vari-
ability among CPP patients and controls during rest, supine positioning, or standing, 
revealed a signifi cant decrease in the parasympathetic component of heart rate vari-
ability and an increase in the sympathetic component with postural change [ 36 ]. 
Interestingly, the sympathetic component in men with CPPS did not demonstrate 
the expected increase upon standing from the supine position. But this may have led 
to the compensatory increase in blood pressure seen in the CPPS patients. There 
was also higher mean BP in supine and standing positions in the CPPS group com-
pared to controls, representing increased peripheral vascular sympathetic tone in the 
CPPS group. These fi ndings suggest cardiovascular autonomic dysregulation in 
men with CPPS. 

 The concept of  central sensitization   is gaining recognition in the urological com-
munity; however, it is still detrimental to continue perpetuating a link between an 
infectious or infl ammatory assault on the prostate as the trigger, when in fact, trig-
gers for men with pelvic pain include many other urological as well as non- urological 
causes: passage of kidney stones, changes in sexual functioning, obsessive mastur-
bation, vasectomy, cycling, running, anal fi ssure disease, hemorrhoidectomy, sports 
or other orthopedic trauma, etc. 

 Recognizing the broad spectrum of potential triggers helps to better elucidate 
potential pathophysiology and expand our treatment repertoire. For example, I had 
seen a man who had experienced scrotal pain for over 5 years. So terrifi c was his 
pain that he underwent an orchiectomy, which unfortunately afforded him no relief 
of symptoms. Upon further review of his history, I discovered that he had a skiing 
accident about 9 months prior to the onset of scrotal pain. Although his broken 
ankle had healed well, his gait was never completely corrected, causing 
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asymmetrical stress to his knees, hips, and pelvis. He had developed trigger points 
with referred pain to the ipsilateral scrotum. His pain was resolved after physical 
therapy and aggressive home exercise, stretching, and orthotics. 

 For decades, CPP has been evaluated and managed as an end-organ diagnosis or 
urological condition, with little benefi t to patients. We believe CPP should be 
approached more comprehensively as a more common and plausible FSS or central 
sensitivity syndrome [ 37 ]. 

 The causes for and the perpetuation of CPP are multifactorial. Cognitive/behav-
ioral and environmental variables can be signifi cant predictors of patient adjustment 
in chronic pain. Men ( n  = 253) from a North American multi-institutional NIH- 
funded Chronic Prostatitis Cohort Study in six US (and one Canadian) centers par-
ticipated in a survey examining pain and disability. Measures included demographics, 
urinary symptoms, depression, pain, disability, catastrophizing, control over pain, 
pain-contingent rest, social support, and solicitous responses from a signifi cant 
other. Regressions showed that urinary symptoms, depression, and helplessness 
catastrophizing predicted overall pain. Cognitive/behavioral variables of catastro-
phizing and pain-contingent rest, respectively, predicted greater pain and disability. 
Catastrophic helplessness was a prominent pain predictor [ 31 ]. The patients’ coping 
and adaptive skills may infl uence the predisposition or perpetuation of symptoms in 
CP/CPPS patients, as well as perceived quality of life. 

 These observations, for example, could provide insights for cognitive therapy 
and patient self-care regimens. 

 Other investigators examined whether perceived stress was associated (longitu-
dinally) with pain intensity and pain-related disability. A cohort of 224 men with 
CP/CPPS were followed for 1 year. Perceived stress and pain intensity measures 
were done at 1, 3, 6, and 12 months after diagnosis. Greater perceived stress during 
the 6 months after the health-care visit was associated with greater pain intensity 
( p  = .03) and disability ( p  = .003) at 12 months, even after controlling for age, symp-
tom duration, and pain and disability during the fi rst 6 months [ 38 ]. 

 Chronic  stress   may have a role in initiating or exacerbating pain syndromes 
including CP/CPPS. To that end, Anderson and colleagues demonstrated potential 
disturbances in psychosocial profi les and  hypothalamic-pituitary-adrenal (HPA)   
function among patients with CP/CPPS. Forty-fi ve men with CP/CPPS and 20 age- 
matched controls completed the Type A Personality Test,  Perceived Stress Scale  , 
Beck Anxiety Inventory, and the Brief Symptom Inventory for distress and physical 
symptoms. Saliva samples were collected at specifi c times over a 2-day period in 
order to measure free cortisol, refl ecting secretory activity of the hypothalamic-
pituitary- adrenal axis. Perceived stress and anxiety were signifi cantly higher among 
men with CP/CPPS than controls, as were all other psychosocial variables. Men 
with chronic pelvic pain syndrome had signifi cantly increased awakening cortisol 
responses, mean slope of 0.85 vs. 0.59 for controls ( p  < 0.05) [ 39 ]. 

 As also reviewed and summarized by Yunus [ 35 ], CSS are highly correlated to 
HPA axis dysfunction and hyperexcitability of the central neurons. We would 
expect, therefore, neuroendocrine dysfunction in this cohort of patients, which 
explains both the precipitating and perpetuating infl uences of stress and the bidirec-
tional cascade of this vicious cycle. 
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15.5.1     Evaluation and Management 

 The differential diagnosis should be reviewed in advance to better query the patient 
during his interview and guide the physical examination (see Table  15.4 ).

   The UPOINT classifi cation system has been proposed as a fi rst step toward a 
more ideal approach to men with pelvic pain. It does, however, have several defi -
ciencies. The nomogram represents U for urinary, P for psychological, O for organ 
(prostate), I for infection, N for neurological, and T for tenderness [of muscles]. The 
authors of this construct point out the benefi ts of treating patients according to the 
subclassifi cations to better tailor therapy [ 40 ]. 

 While the authors should be applauded for widening the scope of our approach 
to these patients, they still cannot seem to extricate themselves from “O” (the pros-
tate organ) nor the “I” for infection. By defi nition, Category 3 prostatitis is nonbac-
terial and, as mentioned before, not proven to be caused by any malady of the 
prostate gland. Additionally, the N for neurological is poorly defi ned, as it is meant 
to somehow encompass the role of functional somatic syndromes and perhaps other 
neuralgias or  nerve entrapment syndromes   such as pudendal neuralgia. And fi nally, 
T for tenderness does not do justice to the very broad and specialized fi eld of physi-
cal medicine and the detection of  myofascial trigger points  , which are clearly differ-
ent from “tender” points. The UPOINT system does not address or explain the 
treatment or release of the trigger points. There is no acknowledgment of “T” or the 
elusion of  myofascial pain syndromes   as a single domain, which can be causing 
symptoms in the other domains. Moreover, rather than treating each component of 
the patients’ symptomatology via the nomogram, it may be of greater benefi t to treat 
 myofascial trigger points   in order to relieve urinary symptoms (U), perceive pain in 
the bladder or prostate (O), and relieve pelvic muscle tension, which can exacerbate 
nerve entrapment (N). Likewise, exercises and stretching to enhance the treatment 
and durability of manual trigger point release can be empowering and therefore 
improve patients’ psychological well-being (P) as well. 

 After excluding acute conditions, such as prostatitis (fever, abnormal urinalysis, 
positive urine cultures) or other urological conditions such as kidney stone or gen-
eral surgical issues such as hernias, colorectal pathology (fi ssures, hemorrhoids, 

   Table 15.4    Differential  diagnosis   of male chronic pelvic pain   

  Infection:  Sexually transmitted diseases, chronic bacterial prostatitis, fungal infection 

  Gastrointestinal:  Appendicitis, diverticulitis, constipation, anal fi ssures, hemorrhoids 

  Abdominal wall defects:  Inguinal or ventral wall hernias, myofascial trigger points 

  Musculoskeletal:  Neoplasm (primary or metastatic), degenerative joint disease of the hips, 
sacroiliitis, leg length disparity, athletic or orthopedic issues, pelvic fl oor dysfunction, 
myofascial pelvic pain syndrome 

  Neurologic:  Low thoracic or lumbar herniated nucleus pulposus, lumbar stenosis, Parkinson 
disease, diabetic cystopathy, demyelinating disease, pudendal neuralgia 

  Central sensitivity syndromes : See functional somatic syndrome in Table  15.2  

  Urologic:  Renal calculi, varicocele, epididymitis, testicular neoplasm, interstitial cystitis 
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abscess, neoplasm), or spinal column diseases, I approach the patient from a broader 
vantage point. 

 The history should include queries about occupational risk factors, repetitive 
motions, prolonged sitting, and recreational activities and sports. There should also 
be query into sexual activities, family and work relationships, and stressful life 
events. I usually compose a genogram for each patient, which not only provides 
family medical history but also illustrates important family dynamics which are 
often implicated as unhealthy patterns which predispose or impact patient’s ability 
to achieve self-care and resolution of his condition (see Fig.  15.1 ).

   The history should also explore the potential for underlying FSS or CSS, which 
is quite common in this patient population. 

  Fig. 15.1    A sample genogram       
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 The examiner should be aware of characteristic referral patterns caused by 
  myofascial trigger points  , though variability exists between patients. These patterns 
can be confi rmed during physical examination. Patients are often helpful by offering 
feedback during the exam, with respect to location of trigger points and character of 
referred pain [ 41 ]. In addition to complete physical and genitourinary examination, 
careful palpation of abdominal wall, pelvic fl oor, and thigh muscles may reveal taut 
bands characteristic of trigger points with associated twitch response and/or pain 
[ 42 ]. Many of the referred patterns illustrated by Travell and Simon were later cor-
roborated by Anderson and colleagues [ 43 ] (see Table  15.5 ).

   I believe this part of the evaluation is best performed with the patient in a supine 
lithotomy position, allowing for thorough examination of the external and internal 
muscles of the pelvic fl oor [ 46 ]. I carefully examine the coccyx for range of motion 
and pain as well as corresponding tension or knots in the levator ani muscle groups. 
The obturator internus is palpated and provocative testing can be applied by having 
the patient externally rotate against the resistance of the examiner’s other hand. 
Alcock’s canal should be gently explored to test for Tinel sign, indicating pudendal 
nerve hypersensitivity. Further testing may reveal nerve irritability with referred 
pain patterns in the distribution of the pudendal nerve branches. Obviously, the 
prostate is also examined for nodules and texture changes. But I reserve the exam of 
the prostate until the very end of the internal pelvic exam, so as to better educate the 
patient about his anatomy and the genuine sources of his discomfort. 

 I reposition the patient to assess posture, pelvic obliquity, and leg length sym-
metry along with strength, fl exibility, and range of motion. 

  Urinalysis   is performed to exclude bacteriuria, funguria, pyuria, or hematuria. 
Localization cultures should be considered in patients who have had previously 
documented positive bacterial urine cultures or past episodes associated with fever. 
Localization cultures should be performed to guide future evaluation and treatment 
and more importantly avoid or discontinue unnecessary antibiotics. Prescribing 
antibiotics empirically is very rarely appropriate and inexcusable without fi rst per-
forming localization cultures. History will also guide the appropriateness of STI 
testing. In addition to testing for chlamydia and gonorrhea, microscopic exam of the 

  Table 15.5    Some common 
referred patterns of 
musculoskeletal sources of 
pain and symptoms  

 Psoas  Bladder or suprapubic pain; urgency 

 Rectus abdominis  Penile pain 

 External oblique  Suprapubic, bladder pressure, 
sometimes scrotal ache 

 Quadratus 
lumborum 

 Scrotal/inguinal pain 

 Obturator internus  Scrotum, perineum, urinary pressure 

 Puborectalis  Tip of penis 

 Bulbospongiosus  Perineum and penis 

 Adductors  Groin, perineum, or base of penis 

  Based on the observations of others and my own experience 
[ 44 ,  45 ]  
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VB1 may reveal trichomoniasis, and one may consider testing for ureaplasma 
 urealyticum and Mycoplasma hominis [ 44 ]. I have found this useful in men with 
history of chlamydia infection in the past, who have recurrence of their symptoms 
without evidence of chlamydia after PCR testing. 

 As observed by Wessley and later by Yunus, regardless of the type of CSS diag-
nosed, patients respond favorably to similar factors. These include empathy, engage-
ment of caregiver, explanation of the physiological nature of symptoms, limitation 
of investigations, emphasis on management rather than cure, antidepressants, cogni-
tive behavioral therapy, and exercise. These qualities and interventions should be 
similarly considered for the man suffering from CPP. 

 Patient empowerment is paramount to management of symptoms of CPP. For 
men who are diagnosed with pelvic fl oor muscle dysfunction and/or myofascial 
trigger points, empowerment begins with muscle and postural reeducation to pre-
vent further tissue compromise and to increase patient awareness and enhance bal-
ance and muscle tone [ 45 ]. 

  Physical therapy   for men with CPP involves  connective tissue manipulation 
(CTM)   and trigger point release to all body wall tissues of abdomen, back, buttocks, 
and thighs that are found to contain myofascial trigger points or other connective 
tissue abnormalities. In the prone position, CMT can be applied posteriorly, from 
inferior thoracic level 10 to the popliteal creases. These techniques are applied until 
the therapist notices a favorable texture change within the affected tissue. 

 In the supine position, CTM can be applied to anterior tissues. This allows the 
inclusion of the thighs, laterally, anteriorly, and medially from the knee up to and 
including the thigh crease. CTM can be performed on the abdominal wall from the 
suprapubic rim to the anterior costal cartilages, with a concentration of manual 
interventions to focus on the periumbilical tissues. This usually involves a skin roll-
ing technique, which should be taught to patients as part of their self-care regimen. 
Manual trigger point release techniques are utilized to treat any noted trigger points 
or scars in the anterior or posterior lower quadrants. Options for the treatment of 
trigger points include manual release, manual stretching with and without cold 
spray, myofascial release, muscle play, dry needling, or injection therapy. Therapy 
for dysfunctional muscles includes stripping, strumming, skin rolling, and effl eu-
rage [ 47 ]. Sometimes, myofascial trigger point release requires adjuvant therapies, 
which include dry needling or injection therapies. Self-care of the external trigger 
points can be performed using a tennis ball against the wall or against the fl oor. A 
theracane can also be employed by the patient to reach his own trigger points com-
fortably and apply pressure according to his own leverage and tolerance. Tennis 
balls are also helpful, targeting external trigger points by leaning against them either 
on the wall or on the fl oor for increased pressure. 

 Transrectal treatment of the soft tissues of the pelvic fl oor with CTM can be done 
with the patient in supine lithotomy, lateral sims, or prone positions depending on 
the patient’s trigger point locations, comfort of the patient, and ergonomics of the 
therapist. Regions evaluated and treated include periurethral tissues, white line, 
muscle origins, and insertions. Myofascial manipulation to each muscle group is 
performed with the focus on restrictive bands and trigger points. Self-care for 
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internal trigger points has been both challenging and controversial. In 2011, 
 investigators did prove feasibility and safety of an internal wand which comes 
equipped with a pressure gauge, allowing patients to measure the amount of pres-
sure applied and to gradually titrate gentle force against the trigger points [ 48 ]. Of 
course, this requires special individualized instruction, as yet not available to the 
public. 

 Providing a form of biofeedback to patients by observing their progress in 
recruiting muscles and relaxing the pelvic fl oor helps patients to learn valuable pel-
vic fl oor “drop” techniques [ 47 ] which has been shown to help diminish pain as well 
as extinguish urinary urgency. 

 Severe discomfort may prohibit or limit transrectal therapy, but can be employed 
as treatments progress. However, I have also found that some patients improve with-
out internal therapy, as the external therapies along with patient exercise and stretch-
ing at home can lead to what I call a benefi cial cascading effect on the pelvic fl oor 
muscles. 

 Encouraging patients to resume some form of physical activity cannot be over-
emphasized. (Some patients are so frightened by the pain that they require medical 
permission to engage in any form of exercise.) Walking, for example, can lead to a 
positive feedback, whereby the stride increases, gait normalizes, and the patient in 
essence is providing his own pelvic fl oor muscle strengthening and lengthening. 

 Home  exercise programs   are tailored according to the patient’s condition, his 
lifestyle, and abilities. These are prescribed to promote further muscle lengthening 
and pelvic fl oor reeducation as well as enhance durability of PT. 

 In the book,   A Headache in the Pelvis   , Anderson and Wise provide patients with 
much needed validation. Their valuable insights educate patients about the patho-
physiology of most pelvic pain syndromes along with specifi c anatomical informa-
tion which empowers patients to seek a non-urological approach to their diagnosis 
and to accept subsequent responsibility for the regimen involving physical therapy, 
self-care, and specialized relaxation techniques mentioned earlier in the chapter. 

   Ending Male Pelvic Pain , by Isa Herrera, includes many photographs to help 
guide patients through various exercises and stretches targeting muscle groups usu-
ally implicated in CPP [ 49 ]. The author provides a urological and pelvic fl oor over-
view along with detailed instructions for exercise and self-care. Some exercises and 
poses are adopted from traditional yoga practices. In addition to  A Headache in the 
Pelvis , I also recommend this book, which helps relieve the loneliness and catastro-
phizing experienced by so many men with CPP. Both books are very accessible and 
inspiring. 

 A variety of  stress management   and psychological counseling options should be 
made available to men with CPP. These psychologically based alternatives should 
be explained as a synergistic part of medical modalities and physical interventions. 
Over 20 years of practice, I have noted that some of my patients are comfortable 
with church-based counseling and support, while others have found solace in medi-
tation and yoga. Still others have remedied their anxiety through a series of relax-
ation tapes, guided imagery, or the paradoxical relaxation techniques as described in 
  A Headache in the Pelvis   , by Wise and Anderson [ 27 ]. 
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 In the early twentieth century, Edmund Jacobson, “the father of relaxation 
 therapy,” developed progressive relaxation techniques. Based on his work and other 
more contemporary psychologists, Dr. Wise developed   Paradoxical Relaxation   . 
While employing some of the Jacobson’s  progressive relaxation methods  , Dr. Wise 
incorporates forgiveness and acceptance into his practice. Simply summarized, the 
paradox in this version of relaxation is the acceptance and embracing of one’s pelvic 
pain rather than fi ghting or resenting it. In his book entitled  Paradoxical Relaxation , 
the development, rationale, and instruction for this form of self-care is beautifully 
detailed [ 50 ]. The author emphasizes the need to practice these techniques regularly 
so as to be prepared for the inevitable fl are-ups, which occur during recovery. He 
uses the metaphor of trying to build a well while trying to put out a house fi re. A 
well, of course, must be in place in order to be prepared for such events. 

 Some institutions provide psychological support to men through programs such 
as “Executive Coaching,” which may afford patients a more comfortable avenue 
toward  psychotherapy  . Some relaxation techniques might also be incorporated with 
physiotherapy using biofeedback, creative visualization, deep breathing, and hand 
warming techniques. 

 It is not feasible for clinicians to conduct all of these types of treatments; how-
ever, clinicians must be familiar with and conversant about the options and resources 
available to each patient. Patients should be convinced and therefore confi dent about 
their management strategies. Because there is no “quick fi x” for CPP, I believe the 
patient’s investment must be derived, in part, from his physician’s level of 
engagement.   

15.6     A Brief Word about Prostatitis 
(Affecting only 5 % of Symptomatic Men) 

 Acute  prostatiti  s (NIH Category 1) is the easiest of the prostatitis syndromes to 
recognize. Patients present with moderate to severe lower urinary tract symptoms 
(LUTS) characteristic of bladder infection, associated with fever, chills, malaise, 
perineal, rectal, lower back pain, and, sometimes, generalized arthralgias/myalgias. 
On physical exam, patients may have urinary retention, and the prostate gland is 
typically exquisitely tender. Urinalysis and cultures are usually positive; the most 
common organism cultured in this setting is  Escherichia coli  (80 %). Other patho-
gens include  Pseudomonas aeruginosa ,  Serratia ,  Klebsiella ,  Proteus , and entero-
cocci; however there are shifts in the bacterial spectrum due to regional uses or 
overuses of antibiotics and the emergence of more resistant strains. 

  Fluoroquinolones   remain the mainstay of therapy. Initial therapy should be adminis-
tered intravenously. Antibiotic alternatives for acute bacterial prostatitis are ampicillin/
gentamicin combination, doxycycline, and trimethoprim- sulfamethoxazole. Treatment 
duration should total 4–6 weeks and can be completed using oral regimens after acute 
symptoms subside to prevent chronic bacterial prostatitis and/or prostatic abscess. In 
men with urinary retention, urethral catheterization may increase the likelihood of 
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prostatic abscess formation;  therefore, one should strongly consider suprapubic catheter 
placement. 

  Chronic bacterial prostatitis   (NIH Category 2) is more commonly found in older 
men as a relapsing disease with occasional exacerbations. Patients typically have a 
history of recurring urinary tract infections, but asymptomatic bacteriuria may also 
be the presenting sign. In this form of prostatitis, the prostate serves as a reservoir 
for bacteria. Bacterial localization cultures using the Meares–Stamey 4-glass tech-
nique, described earlier in this chapter, are necessary to confi rm the diagnosis and 
identify the culpable organism. A modifi cation of this technique is the pre-post mas-
sage test [ 51 ], which may be more feasible in a busy clinic setting. Recurrent infec-
tion caused by the same organism is considered one of the hallmarks of this 
disease. 

 Despite therapy, cure rates for chronic bacterial prostates are less than optimal. 
Prescribing antibiotics that can achieve adequate concentrations in prostatic fl uid is 
essential; fl uoroquinolones have been shown to be most effi cacious. Other antibiotic 
alternatives include carbenicillin, doxycycline, and cephalexin. Treatment duration 
may vary from a minimum of 4 weeks up to 4 months. Weidner and colleagues [ 52 ] 
demonstrated the eradication of pathogens from expressed prostatic secretions 
( EPS  ) in 92 % of patients 3 months after a 4-week course of ciprofl oxacin. After 
12–24 months, 70–80 % of patients remained “cured.” The presence of prostatic 
calculi did not infl uence treatment outcome in this study. In patients with frequent 
or serious recurrences, suppressive antibiotic regimens should be prescribed using 
low doses of TMP-sulfa, nitrofurantoin, or tetracycline on a daily basis. I usually 
consider suppressive therapy sooner in patients who have no prodrome of infection 
and present with fulminant uroseptic events. I also consider suppressive therapy 
earlier among patients who are chronically anticoagulated, in order to avoid fre-
quent fl uctuations in therapeutic warfarin levels. Transurethral resection of the pros-
tate may afford cure in some patients; however, this remains highly controversial 
and usually reserved only for those patients with strong BPH indication for 
surgery.  

15.7     Conclusion 

 Men suffering from chronic pelvic pain deserve a more compassionate and compre-
hensive approach, incorporating the lessons learned from other subspecialties. We 
must also consistently apply the concepts of central sensitization as they apply 
directly to pain perception, neuroendocrine dysfunction and stress, and myofascial 
and pelvic fl oor muscle dysfunction which can affect defecation, voiding, and sex-
ual activity. Management often requires a component of self-care, which can be 
very challenging for patients with chronic and debilitating conditions such as this. 
Antibiotics must be avoided in men who are afebrile and have normal urine sedi-
ment! Patient empowerment derived from a positive physician-patient relationship 
is essential to therapy.     
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16.1             Introduction 

 Mental illness is a worldwide leading cause of poor health and disability, with 
approximately 450 million people currently suffering from mental illness [ 1 ]. The 
 prevalence   of mental health struggles in North America makes it an important topic 
of discussion. This chapter will examine the impact of mental health in adult males. 

 Approximately 10 % of Canadian and 16.8 % of American males suffer from 
mental illness [ 2 ,  3 ]. Men tend to be diagnosed with externalizing [e.g., schizophre-
nia, antisocial personality disorder, attention defi cit hyperactivity disorder (ADHD), 
conduct disorder] and substance disorders more often than women [ 4 ]. In the United 
States, approximately 17 % of men and 8 % of women develop alcohol dependence 
during their lives [ 5 ]. 

 Women are more often diagnosed with mood and anxiety  disord  ers than men. 
The fairly stable 2:1 ratio seen across cultures might reason for a biological ratio-
nalization for depression, but research across countries suggests that social expla-
nations are at play [ 6 – 8 ]. Interestingly, research suggests that this gender gap may 
even widen as we age [ 4 ]. A study on gender differences in mental disorders that 
included over 70,000 adults from 15 different countries and 4 different age groups 
showed that gender differences in  major depressive disorder (MDD)   and substance 
disorders were signifi cantly smaller in younger cohorts [ 4 ]. The gender role hypoth-
esis suggests that gender differences in mental health disturbances may become 
more prominent as the societal roles of males and females become more distinct. 
This is especially noted in more developed areas of the world such as North 
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America, where gender roles of males and females are becoming more alike. Thus, 
recognizing the importance and role of gender norms and psychosocial factors in 
male mental health is crucial in improving their overall health and quality of life 
(QoL). 

16.1.1      Screening Tools   

 Physicians play an essential role in identifying  depression  , which is considered a 
fi rst step to improving mental health. Valid and reliable screening instruments are 
imperative. Accurate yet easy-to-administer depression screens can make it more 
convenient for physicians to incorporate psychological screening into clinical rou-
tines. Ideally, a diagnostic test should meet three criteria: provide accurate diagnos-
tic information, support the need for therapy, and provide an index for improved 
patient outcomes [ 9 ]. 

 Although there are many  mental health   and depression screening tools (for a 
review, see Anderson et al. [ 9 ]), two valid and reliable screening tools used in our 
clinic and research lab are the general health questionnaire twelve (GHQ-12; to 
assess general mental health) and the primary care evaluation of mental disorders 
(PRIME-MD; to assess depression) (see Table  16.1 ) [ 9 ]. The GHQ-12 is a self- 
administered screen used to identify current mental disturbances and disorders [ 10 ]. 
With only 12 items, the GHQ-12 is convenient for clinicians to use as an initial 
screening tool. It assesses a wide variety of mental disorders defi ned by the DSM-IV 

   Table 16.1     Mental health screening   tools   

 Name  Abbreviation  Authors 
 Number 
of items  Administration  Description 

 General health 
questionnaire 
twelve 

 GHQ-12  Goldberg 
and Hillier 

 12  Self- 
administered  

 Measures the risk 
of developing 
psychological 
disorders 

 Patient health 
questionnaire 
nine 

 PRIME-MD/ 
PHQ-9 

 Kroenke, 
Spitzer, 
and 
Williams 

 9  Self- 
administered  

 Screens for 
depression 

 Patient health 
questionnaire 
two 

 PRIME-MD/
PHQ-2 

 Kroenke, 
Spitzer, 
and 
Williams 

 2–6  Clinician 
administered 

 Screens for 
depression. If 
answers to the 
fi rst two 
questions are 
positive, four 
more specifi c 
questions are 
asked 
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including substance abuse, psychiatric disorders, mood disorders, and anxiety 
disorders.

   To screen for depression, a self-report version of the PRIME-MD known as the 
patient health questionnaire nine ( PHQ-9  )    can be easily completed in approximately 
3 min by the patient [ 11 ]. The PHQ-9 provides a potential diagnosis and a depres-
sion severity score, making it a convenient tool to follow outcomes of therapeutic 
intervention [ 9 ]. The  PHQ-9   is also a valid and reliable tool, making it applicable to 
both clinical and research purposes. To quickly screen for depression, a brief ver-
sion of the PRIME-MD, the patient health questionnaire two (PHQ-2), requires the 
patient to answer 2 questions: (1) Have you been bothered by little interest or plea-
sure in doing things? (2) Have you been feeling down, depressed, or hopeless in the 
last month? If the patient responds yes to these questions, the healthcare provider 
should inquire further with questions related to sleep disturbance, appetite change, 
low self-esteem, and anhedonia (i.e., inability to experience pleasure). If the patient 
reports two or more of these additional disturbances, the provider should consider 
more comprehensive questioning of current stressors, supports, and physical comor-
bidities alongside immediate and longer-term treatment options [ 12 ].   

16.2      Depression in Men   

 The incidence of depression is on the rise, with approximately 5 % suffering from 
the condition [ 13 ]. As many as 6 % of Canadians and 8 % of Americans are cur-
rently suffering from depression [ 14 ,  15 ]. Depression is the leading cause of dis-
ability for Americans between the ages of 15 and 44 years [ 16 ]. More specifi cally, 
within the United States, approximately six million men report depression each year 
[ 17 ]. A person diagnosed with a depressive disorder is experiencing a sad, empty, or 
irritable mood, accompanied by somatic and cognitive changes that greatly affect 
their ability to function [ 18 ].  Depressive disorders   can range in severity and symp-
toms depending on the individual case. Therefore, targeting therapy to fi t the indi-
vidual is an important consideration. 

 Fewer  men than women   are diagnosed with depression in developed countries 
with a ratio of 2:1 [ 6 ,  7 ], but the underreporting of mental illness in men may 
account for this discrepancy. In addition, men may not exhibit the conventionally 
viewed symptoms of depression [ 19 ]. Men’s depression symptoms may be expressed 
in terms of increases in fatigue, irritability and anger (sometimes abusive in nature), 
loss of interest in work or hobbies, and sleep disturbances rather than the traditional 
depressive sad affect [ 20 ]. It has also been suggested that men use more drugs and 
alcohol than women, perhaps to self-medicate their depression, which can hide 
symptoms of depression, making diagnosis and treatment more diffi cult. Therefore, 
a lower prevalence in men may be part underreporting, misdiagnosis due to nontra-
ditional symptoms, and avoidance of services. 

 Although reported rates of depression in men are lower, suicide death rates are 
four times higher in men than women [ 21 ]. Suicide in men has been described as a 
“silent epidemic” due to its high prevalence and a lack of public awareness [ 22 ]. 
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The incidence of male suicide increases with age, peaking in the late 40s [ 22 ]. 
Men’s traditionally low levels of help-seeking behaviors may contribute to discrep-
ancies in suicide rates. Indeed, in the year before suicide, an average of 58 % of 
women visited a mental health professional, while only 35 % of men sought out 
mental healthcare in the year before suicide [ 23 ]. Importantly, 78 % of men who 
died by suicide were in contact with their primary care provider (e.g., physician) 
within the year of their suicide. Receiving medical and/or psychological assistance 
from a healthcare professional can help counteract suicidal thinking, further sup-
porting the role of primary care providers in mental health. Some men may even feel 
more comfortable going to see their physician than a psychologist. If the physician 
is able to screen for depression and suicidal tendencies, they will be in a much better 
position to encourage men to seek further help from a mental health professional.  

16.3     What Promotes Mental Health Struggles in Males? 

  Understanding   is a key start in any treatment approach. The dominant narrative 
about men is that men are more reluctant to seek help than women, regardless of the 
health concern. Likewise, according to the mental health literature, men are more 
likely to be resistant to seeking help for distress [ 24 ,  25 ]. However, research shows 
the links between gender and mental health struggles are more complex than once 
believed. In particular, the following areas have been promoted as key factors in 
male mental health: 

16.3.1     Stigma 

  Stigma   is the most prominent obstacle to seeking out and accessing mental health 
services for men [ 26 ].  Stigma   refers to a set of negative beliefs, attitudes, and 
behaviors that labels individuals and disseminates stereotypes. Reducing stigma is 
necessary to increase the use of mental health services, in turn, enhancing mental 
health in general. When it comes to mental health, there are three main stereotypical 
elements involved in public stigma: dangerousness, avoidance, and character 
weakness [ 27 ]. A person with a mental illness is often believed to be violent or 
unpredictable [ 28 ,  29 ], leading others to avoid contact. These beliefs are 
unfortunately embedded in North American culture and may lead to reluctance in 
reporting poor mental health. 

 Men tend to have higher stigmatizing attitudes than women when it comes to 
mental health. In studies of depression stigmatization, men report higher propor-
tions of stigmatizing attitudes than women. More specifi cally, men believed that 
depressed individuals could “snap out of it,” should be avoided, and are unpre-
dictable [ 26 ]. Previous research has indicated that education programs that raise 
awareness and increase mental health knowledge can help to reduce stigma [ 27 ]. 
By reducing  stigma  tizing beliefs in men, their own mental health may be 
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improved, especially if this leads to greater engagement in available mental 
health resources.  

16.3.2      Help-Seeking Behaviors   

 There are several important factors that inhibit  help-seeking behaviors   in men: treat-
ment fears (i.e., social stigma), fear of emotional display or experiences, anticipated 
risks, and self-disclosure [ 30 ]. Treatment fears refer to hesitation to seek assistance 
due to negative expectations, which is in part stigma, regarding mental health ser-
vices.  Help-seeking behaviors   may also be impeded if the person is afraid to discuss 
painful emotions. The risk of opening up to another person and being misunder-
stood can lead to avoidance of mental health services. Finally, many men may not 
feel initial comfort in disclosing personal information with a healthcare provider or 
mental health professional. 

 Men’s reluctance to seek help leads to underreported suffering in men [ 24 ,  31 , 
 32 ]. Men are also more likely to deny the presence of a mental illness and engage in 
traditional positive self-management practices (e.g., talking therapy). Indeed, men 
are more likely to self-medicate with drugs and alcohol and engage in excessive 
working and infi delity than to communicate their distress [ 25 ]. 

 Health-promoting behaviors seem to be associated with femininity, whereas risk- 
taking behaviors are interconnected with masculinity [ 33 ]. Illness is associated with 
weakness and vulnerability, contradicting the stoicism associated with masculinity 
[ 33 ]. This stereotypical thinking is thought to contribute to health differences 
between men and women. Therefore, this perception of “weakness” may contribute 
to men’s hesitancy toward seeking treatment. Identifying and overcoming these tra-
ditional masculine stereotypes may play an important role in enhancing help- 
seeking behaviors.  

16.3.3      Coping/Self-Regulation   

 Understanding how men manage stressful situations increases understanding of 
how to improve their mental health. Coping refers to a person’s fl uctuating cognitive 
and behavioral attempts to manage an internal or external demand [ 34 ]. The primary 
stressors men report are often related to work/fi nances and relationships with friends 
and lovers [ 35 ]. Men often use emotional suppression (e.g., ignoring or pretending 
that the stressor is not there) and problem-focused  coping   methods when they 
encounter a stressor [ 35 ]. Problem-focused coping involves active attempts to deal 
with stress, whereas emotion-focused coping involves ruminative and emotional 
responses, and for men problem-focused coping has better mental health outcomes 
[ 36 ,  37 ].  Emotional suppression   in men is related to negative mood, decreased inter-
personal functioning, and higher levels of psychopathology [ 38 – 40 ]. Therefore, 
coping strategies, especially a reduction in the use of emotional suppression, can be 
an important area of development for men in psychotherapy. 
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  Self-regulation theory   describes an individual’s ability to control or cope with 
their thoughts, feelings, and behaviors [ 41 ]. Self-regulation theory suggests that 
coping is infl uenced by appraisals of the stressor and expectancies for effective cop-
ing [ 42 ]. Lazarus and Folkman’s transactional stress model suggests that the chosen 
 coping   strategy is a result of a series of appraisals (Fig.  16.1 ) [ 34 ]. For example, a 
chronic pain patient perceives their pain as a stressor. In their primary appraisal of 
the pain, they may interpret it as threatening, benign positive, or irrelevant [ 43 ]. If 
the pain is considered a threat, then the individual engages in secondary appraisal. 
At this stage, the individual contemplates their available coping resources in order 
to manage the situation. If the individual perceives that their  coping   resources are 
inadequate, negative appraisals can manifest such as feelings of helplessness.

16.4         Case in Point: Importance of Mental Health in Males 
with Urological Conditions 

 Mental health, including depression, has been a long-standing concern in urological 
health for decades. There are several  urological conditions   affecting men [e.g., benign 
prosthetic hypoplasia (BPH; enlargement of the prostate gland), prostate cancer, 
lower urinary tract symptoms (LUTS), erectile dysfunction (ED), interstitial cystitis 
(IC), chronic prostatitis/chronic pelvic pain syndrome (CP/CPPS)]. Urological distur-
bances can lead to pain and a reduced QoL, especially when the condition is unman-
aged. Men with urological diseases experience elevated levels of anxiety and 
depression [ 44 ,  45 ]. For instance, the risk of suicide in men with prostate cancer is 
over four times greater than men without it [ 46 ], and men with LUTS experience 

  Fig. 16.1    Transactional model of  stress   applied to pain       
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higher levels of psychological distress including anxiety and depression [ 47 ]. 
Approximately 10 % of men with ED experience depression [ 19 ,  48 ]. Further, depres-
sion is signifi cantly comorbid in CP/CPPS [ 49 ]. Therefore, psychological factors 
related to the distress experienced by men with urological conditions are an important 
area of research. Considering that urological conditions are common in aging men, it 
is important to examine the psychosocial impact these disorders can have. 

 Our research group has examined the implications of urological health for over 
20 years. Recently, our research with men has focused on chronic prostatitis/chronic 
pelvic pain syndrome (CP/CPPS), a disease characterized by a painful, persistent, 
nonbacterial infl ammation of the prostate. Symptoms include urinary urgency and 
frequency and chronic pelvic pain. Prevalence rates are surprisingly high for CP/
CPPS symptoms, between 2 and 16 % in North America [ 50 ,  51 ]. Unfortunately, 
symptoms experienced by these men may not subside, with 66 % of patients in a 
community-based sample continuing to experience symptoms 1 year after diagnosis 
[ 52 ]. The etiology of  CP/CPPS   is poorly understood, stressing symptom manage-
ment and mental health. 

 Research suggests that 80 % of patients with CP/CPPS report some form of 
depression [ 49 ] and that 5 % of these men report suicidal thinking. Pain and urinary 
symptoms are exacerbated with depression [ 53 ], which can contribute to a dimin-
ished QoL. Depression has been described as a psychosomatic factor in CP/CPPS 
symptoms [ 54 ] and depression, urinary scores, and pain are predictors of poorer 
physical QoL [ 55 ,  56 ]. 

 We know that how a patient copes with their symptoms can contribute to poorer 
QoL. There are two main behavioral coping strategies now considered in the urologic 
research: “ wellness-focused” or active coping (WFC)   and “illness-focused” or passive 
coping (IFC). WFC, such as relaxation and a person’s persistence to stay on attempts 
to complete a chore or task, allows the individual to function despite pain [ 57 ]. IFC, 
which involves behaviors such as adopting a sedentary lifestyle (pain- contingent rest-
ing) and guarding (taking comforting physical positions when in pain), may lead the 
individual to surrender control to symptoms like pain. Indeed, pain-contingent resting 
is a predictor of poorer physical  QoL   in patients with CP/CPPS [ 56 ] and IFC has also 
been shown to be a mechanism that promotes higher pain and thus poorer mental and 
physical QoL in CP/CPPS [ 58 ]. Therefore, behavioral coping strategies play an impor-
tant role in the management of CP/CPPS QoL and depression. 

 How CP/CPPS patients appraise symptoms is important to understand when con-
sidering disease management.  Catastrophizing  , a negative cognitive appraisal pro-
cess for pain (see Sullivan, Bishop, and Pivik 1995 for the scale) [ 59 ], plays a critical 
role in mental QoL [ 58 ,  60 ].  Catastrophizing   includes three components: rumination 
(inability to redirect thoughts away from the pain), magnifi cation (expectancies for 
negative outcomes), and helplessness. Catastrophizing in men with CP/CPPS is 
associated with greater disability, depression, urinary symptoms, and pain [ 61 ]. 
More specifi cally, it has been shown that the helplessness component of catastroph-
izing predicts diminished mental QoL in men with CP/CPPS [ 56 ]. It is suggested 
that experiencing chronic symptoms (e.g., pain) alongside no effective standard 
medical therapy may generate a sense of helplessness in patients over time [ 62 ]. 
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 Social support plays an important role in patient management. Patients who 
report lower support also report diminished QoL, greater depression, disability, and 
pain severity [ 63 ]. There are three primary categories of  social support   from a sig-
nifi cant other: (1) solicitous (e.g., “tries to get me to rest,” “does some of my 
chores”), (2) distracting (e.g., “tries to get me involved in some activity”), and (3) 
negative or punishing (e.g., “gets angry with me”). In chronic pain conditions, these 
spousal responses to a partner’s pain are associated with depression, disability, pain 
catastrophizing, and greater pain [ 64 – 67 ]. In men with CP/CPPS, highly solicitous 
responses to pain increase the negative impact of pain on disability [ 68 ]. Solicitous 
responses may encourage pain behaviors such as pain-contingent resting, as dis-
cussed earlier. In contrast, distracting responses to pain decrease the negative impact 
of pain on disability. Therefore, encouraging men to stay  activ  e in their lives and 
providing distraction techniques (e.g., puzzles, watching media programs, calling 
friends) may be an important component in preventing disability in CP/CPPS [ 62 ]. 

16.4.1     A Biopsychosocial Approach to Treating CP/CPPS? 

 The biomedical model is limited in scope, but a biopsychosocial model accounts for 
demographic, physical function, cognitive/ behavioral, and environmental patient 
domains. The biomedical CP/CPPS model has been criticized for its ineffectiveness 
in symptom management [ 69 ]. The integration of psychosocial interventions can 
contribute to better patient outcomes. For example, an eight-week psychosocial 
management program for CP/CPPS that was designed to teach patients to identify/

  Fig. 16.2    The 5-part pain/health processing model. How pain is perceived infl uences how a 
patient copes. Perceptions of unmanageability can lead a patient to experience depressive symptoms. 
Depressive symptoms and poor coping strategies can exacerbate pain and decrease quality of life       
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  Fig. 16.3    ABCDE model of  cognitive behavioral therapy   [ 71 ]       

dispute catastrophic thinking and to encourage health-focused behaviors has 
achieved reductions in patient pain, disability, and catastrophizing [ 70 ] (see 
Fig.  16.2 ). The authors suggest that by targeting both physical and psychosocial 
contributions to the patient experience, overall patient outcomes can be improved.

16.5         Psychological Support in Males 

 The data is clear; men suffering from CP/CPPS or male mental health in general are 
an underserviced group in need of psychological supports.  Cognitive behavioral 
therapy (CBT)   is a form of psychological treatment that focuses on the relationship 
between thoughts, feelings, and actions (e.g., Tripp et al. [ 70 ]). CBT practitioners 
often use an ABCDE model [ 71 ] to explain how positive self-regulation can go 
awry and be mended. As shown in Fig.  16.3 , the event that creates upset or diffi -
culty or triggers stress or worry for the patient is identifi ed as an activating event 
(A). The patient may have rational (adaptive) or irrational (maladaptive) beliefs (B) 
regarding the cause or course of the activating event (e.g., “I created this pain,” “It 
will never get any better,” “My doctor cannot help me at all”). Positive beliefs about 
one’s ability to manage or see hope in the future are likely to lead to more positive 
emotional, cognitive, and behavioral consequences, whereas negative beliefs, as 
suggested above, are likely to lead to anxiety, fear, and/or sadness (C). Operating 
with a therapist, patients work to identify irrational beliefs and then dispute them 
(D). Patients are encouraged to challenge their irrational beliefs by replacing nega-
tive/irrational thinking with a more adaptive evaluation of the situation (e.g., 
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consider alternate ways to cope versus sticking to one style that has not produced 
any improvements in the past—drinking alcohol, suppressing emotions, etc.). The 
last step is to employ the alternate beliefs or behaviors and to analyze the effects of 
such a change (E). With repeated attempts to work through this ABCDE cycle 
across a range of upsetting life events, patients in successful therapy will move 
toward having more self-enhancing responses (appraisals) to the situation and be 
more likely to cope in a manner that will promote more positive emotional, cogni-
tive, and behavioral reactions.

   Men are almost three times less likely to seek mental health services [ 72 ,  73 ], 
have negative attitudes toward therapy [ 74 ], and drop treatment prematurely com-
pared to women [ 75 ]. Men’s reluctance to be part of therapy can be manifest from 
their beliefs on how a “man” should feel and behave [ 74 ]. The commonly held 
belief for therapy in the popular media is that emotionally diffi cult self-disclosure 
is paramount to treatment. Unfortunately, many men would see this process in 
stark contrast to the traditional social norms they have been raised under. If emo-
tional disclosure in therapy is suggested as an important component of patient 
success [ 76 ] and many men will rigidly view this as contrary or unacceptable with 
how they “see” their place in the world, we will need to adjust therapy or at least 
the male perception of therapy. This is ironic because  CBT therapies   are well 
suited to identify and dispute rigid/irrational thinking. For example, male gender 
role norms may manifest emotional suppression, superiority, and self-suffi ciency, 
making many men more likely to respond to techniques that focus on beliefs and 
their behaviors, rather than on how they feel about an event. Indeed, in our therapy 
[ 70 ], men were provided with a focused behavioral approach to help manage 
stressful life events and told that the therapy was designed to help them “beat” pain 
and symptoms and “live” in spite of these factors. This sense of opposition and 
confrontation of their physical situation was well received, at least anecdotally. 
Clinicians focused on the treatment of men can also add subtle changes to connect 
with and accommodate men. For example, offi ce space that has a traditional male-
based theme, such as sports-themed art or memorabilia, or using male-friendly 
terms like “meetings” rather than “therapy sessions” may provide a more comfort-
able environment for men.  

16.6     Conclusions 

 This chapter reports on data stressing that men’s mental health is a warranted 
healthcare issue and an often-misinterpreted issue when it comes to quality of life. 
From mental health screening to treatment, male patient care maps must be consid-
ered and individualized as required. Depression is a salient aspect of male mental 
health and this chapter provides some insight into factors that may contribute (e.g., 
stigma, masculine gender norms, low help-seeking behaviors, and coping). A bio-
psychosocial model with concern for the gender-based norms of men is suggested 
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as a preferred approach in understanding men’s health. Such a tactic will allow the 
consideration of physical, psychological, and environmental factors as key to 
enhancing patient well-being. Improved psychological support is necessary and 
psychological interventions such as cognitive behavioral therapy can benefi t men, 
especially if they are tailored to approach men from a gender-based norm 
perspective.     
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