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Abstract There is growing interest in complementary and
alternative medicine (CAM) amongst the general popula-
tion. Little information is available on CAM use in otolar-
yngology patients in the UK. Despite concerns over safety,
efficacy and cost-effectiveness, CAM use is common
amongst ENT patients. Patients perceive these medications
as possible boosters to their immune system. It is becoming
increasingly important that health care providers in all spe-
cialties ask their patients about CAM use and are aware of
the implications it carries. The objective is to study the
prevalence and pattern of CAM use among adult and paedi-
atric ENT patients in a UK teaching hospital. A cross-sec-
tional study was done by sending anonymous questionnaire
to all outpatient and elective inpatients over a 3-month
period. Response rate was 73% (1,789/2,440). Prominent
demographics: female, married, over-50s. Sixty percent
had used CAM, 35% in last year. Most common herbs: cod
liver oil (n=481), garlic (n=255), cranberry (n=224);
non-herbal: massage (n = 287), acupuncture (n = 233), aro-
matherapy (n=170). Most commonly cited reasons for
using CAM: general health, enhanced immunity and pre-
vention/treatment of common illnesses like the common
cold, asthma and bodily aches and pains.
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Introduction

The Cochrane Collaboration defines complementary and
alternative medicine (CAM) as, “all such practices and
ideas which are outside the domain of conventional medi-
cine in several countries and defined by its users as prevent-
ing or treating illness, or promoting health and well-being”
[1]. In today’s Western societies, this usually translates to
anything associated with the words natural or herbal.
There is a certain amount of scepticism amongst Western
health practitioners towards such remedies, a scepticism
which is reflected in the paucity of attention they receive in
most medical schools and post-graduate education pro-
grammes despite recommendations that familiarisation
about their use should be increased amongst health care
professionals [2, 3]. This is somewhat ironic when we con-
sider that up to 30% of conventional medicines are them-
selves derived from plants [4]. Vincristine from periwinkle
and digitalis from foxglove are notable examples.
Nonetheless, the use of CAM is on the rise, with an esti-
mated £1.6 billion being spent on it annually in the UK
alone [5]. The current UK prevalence of CAM use is
reported at 25% and rising, and the number of CAM practi-
tioners is within the region of 50,000 [5]. In one study, 69%
of patients admitted to using CAM, 49% of whom had used
it within the last year [6]. A systematic review assessing
prevalence in 13 countries showed that 31% of cancer
patients use some form of CAM [7]. Its use is also preva-
lent amongst paediatric populations [8]. It is worrying,
however, that most patients who admit to taking CAM or
administering it to their children fail to reveal this usage to
their physicians, and oftentimes use it instead of their con-
ventional prescribed medications [5, 9-12]. This has many
implications for safety as many of these alternative reme-
dies have been shown to have a range of side effects and
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exhibit pharmacodynamics that result in an array of herb—
drug interactions [13, 14].

Following several isolated incidents, including one epi-
sode of difficult-to-manage epistaxis following concomitant
use of aspirin and garlic tablets, the latter which enhanced
the anti-platelet effect of the aspirin, it became our belief
that many otolaryngology patients were using CAM with-
out our knowledge. We decided to study the prevalence of
such usage amongst our patient population, as research
done in ENT populations is limited and mostly based in the
US. In addition, we felt that that our findings would be
translatable to all other specialties, especially following a
previously performed pilot on general surgical patients
which suggested that the prevalence might be high [6].

Patients and methods

The study was conducted in the Otolaryngology Depart-
ment of the Aberdeen Royal Infirmary, Aberdeen, Scot-
land. This is a UK teaching hospital in an urban setting
and provides secondary and tertiary healthcare to the pop-
ulation of both the city of Aberdeen and that of the rural
Northeast of Scotland, an estimated population number of
500,000.

A cross-sectional questionnaire survey study of 2,440
consecutive patients attending the ENT Department was
undertaken over a 14-week period from October 2005 to
January 2006. Adult outpatients from the general otolaryn-
gology and head and neck clinics were included in the
study as well as adult inpatients admitted for both emergen-
cies and elective surgery. After verbal consent, patients
were asked to fill in an anonymous questionnaire with a
covering letter attached. This was done before the patient
was seen by the otolaryngologist. Invitations were
restricted to English-speaking patients, and those aged
16 years and older only. A nurse or investigator was always
present to provide explanations if needed.

The questionnaire comprised of a tick list of 49 common
herbal preparations and alternative therapies. It also con-
tained a section for demographic data where patients were
asked to input their age, sex, marital status and level of edu-
cation achieved. Ethnicity was not included. Specific
enquiry was also made about their reason for attending the
clinic, reason for CAM use, opinion on CAM efficacy, GP
knowledge of their use of CAM and details on where they
had purchased it.

Data were entered into and analysed using SPSS for
Windows version 13.0 and Microsoft Excel 2003. Descrip-
tive statistics were used to explore “ever versus never’ use
of CAM by demographics including age, sex, marital status
and occupation. Fisher’s Exact y> tests were used and a P
value of <0.05 was considered statistically significant.
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Results

Of the 2,440 patients who were interviewed via the ques-
tionnaire, 1,789 completed it (73% response rate). Of those
who failed to complete the questionnaire, the most common
reason cited was lack of time in the clinic. Of the 1,789
patients, 865 (48.4%) were male and 924 (51.6%) were
female. The majority of patients (n =542, 30.3%) were
over the age of 60. Most patients (n = 1,002, 56%) gave a
marital status of being married. Five hundred and six
patients (28.3%) professed to having received no formal
education past the basic primary level, while 351 patients
(19.6%) had acquired a university education (Table 1).
There was a high prevalence of CAM use. Over 60% of
patients (n = 1,079) had used some form of CAM, almost
35% (n=0625) of whom had used it within the past
12 months; only 43.5% (n = 469) had informed their family
physician of its use. The majority of patients were using
CAM for reasons other than what they had attended the ENT
clinic for (n = 883, 81.8%). Approximately 53% (n = 573) of
patients believed that CAM was effective and 35% (n = 380)
thought that it might be, as opposed to only 8% (n = 86) who
doubted its benefits. Over half of the patients (56%, n = 602)
said that they would recommend CAM to others. In fact 60%
(n=643) had learnt about CAM from family and friends.

Table 1 Demographic profile of study population

Demographics n (%)

Sex

Male 865 (48.4)
Female 924 (51.6)
Age

16-20 88 (4.9)
21-30 189 (10.6)
31-40 259 (14.5)
41-50 352 (19.7)
51-60 359 (20.1)
>60 542 (20.3)
Marital status

Single 348 (19.5)
Married 1002 (56)
Co-habiting 153 (8.6)
Divorced/separated 136 (7.6)
Widow(er) 143 (8)
Missing 7(0.4)
Education

University or above 351 (19.6)
High school/college (aged 18) 461 (25.8)
High school (aged 16) 437 (24.4)
None 506 (28.3)
Missing 34 (1.9)
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Interestingly, 25% (n =267) had been recommended CAM
by a healthcare professional. CAM was by far most readily
accessible as an over-the-counter (OTC) medication
(n =774, 72%), with the family physician (n = 124) and the
internet (n = 65) also being cited.

The type of CAM used was broadly divided into two
main groups: herbal and non-herbal remedies. Of the herbal
remedies, cod liver oil, garlic, cranberry, aloe vera, prim-
rose oil and Echinacea were most commonly used (Fig. 1).
Massage, acupuncture, aromatherapy, chiropractic, reflex-

150 200 250 300

Frequency (n)

50 100 350

ology and osteopathy were the most common forms of non-
herbal CAM used (Fig. 2). Each remedy was used for an
array of ailments, but the most commonly cited use was for
general health (Tables 2, 3).

Discussion

Interest in CAM has grown in recent years. The prevalence
of CAM usage in our population was found to be 61%,
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Table 2 Cited uses of herbal CAM

Herbal CAM (n)

Cited uses (n)

Cod liver oil (481)
Garlic (255)
Cranberry (224)
Aloe vera (222)
Primrose oil (216)
Echinacea (199)

Herbal vitamin
supplement (133)

St. John’s wort (100)
Ginkgo biloba (94)
Ginseng (87)

Chinese herbal
medicine (54)

Soy (41)

Senna (38)
Valerian (35)
Glucosamine (16)
Saw palmetto (11)
Melatonin (9)
Kava (6)

Black cohosh (6)
Comfrey (4)
Ephedra (3)
Mistletoe (2)
Garcia (1)

Arthritis (173), general health (115), skin conditions (11), colds (6), sinuses (6), muscles (6), memory (3),
Crohn’s disease (2), constipation (2), dyslexia (1), miscellaneous (1), missing (147)

General health (71), cardiovascular (35), colds (28), immunity (7), cholesterol (6), joint pain (4),
insect bites (3), sinusitis (3), headache (2), miscellaneous (5), missing (92)

UTT (108), general health (25), joint pain (4), thrush (2), dysmenorrhoea (1), miscellaneous (6),
missing (78)

Skin (93), general health (33), nasal blockage (6), digestion (5), colds (4), musculoskeletal (4),
IBS® (2), sinuses (1), stress (1), hair care (1), missing (72)

PMTF® (49), general health (33), mastalgia (19), menopausal symptoms (19), musculoskeletal (17),
skin (14), fibroids (2), dry eyes (1), missing (62)

Colds (98), immunity (26), general health (23), rhinosinusitis (5), skin (1), stress/anxiety(1), UTI (1),
allergy (1), missing (43)

General health (43), colds (5), immunity (5), energy (4), tinnitus (3), menopause (3), sinuses (3),
depression (2), skin (2), insomnia (2), skin (2), PMT (2), miscellaneous (2), missing (55)

Depression (43), stress/anxiety (9), general health (7), PMT (3), joint pain (2), UTI (1), insomnia (1),
trigeminal neuralgia (1), missing (32)

General health (18), memory (15), circulation (9), energy (8), tinnitus (5), rhinosinusitis (2),
depression (2), colds (1), headaches (1), DVTY (1), missing (32)

General health (21), energy (15), memory (5), depression (2), circulation (2), fibromyalgia (1),
immunity (1), hay fever (1), missing (39)

General health (6), musculoskeletal (6), rhinosinusitis (7), skin (3), insomnia (2), quit smoking (1),
deafness (1), Bell’s palsy (1), miscellaneous (9), missing (8)

Menopausal symptoms (6), general health (4), cholesterol (3), food allergy (2), milk substitute (2),
rhinosinusitis (2), constipation (1), missing (22)

Constipation (38), general health (1), missing (9)

Insomnia (19), aches/pains (3), stress/anxiety (2), general health (1), missing (10)
Musculoskeletal (16)

Prostatism (6), general health (3), missing (2)

Jet lag (3), insomnia (1), missing (5)

Insomnia (1), stress/anxiety (1), fibromyalgia (1), headache (1), missing (2)
Flushing (2), fertility (2), missing (2)

Aches/pains (1), missing (3)

Glue ear (1), general health (1), missing (1)

Missing (2)

General health (1)

# Urinary tract infection
® Irritable bowel syndrome
¢ Premenopausal tension

d Deep vein thrombosis

similar to national figure of 71% seen in GP practices in the
UK [15]. Similarly, our results show that CAM was more
likely to be used by highly educated, middle-aged females,
a finding which correlates with findings in other recent
research [16]. Despite this, the average physician may not
be aware of the purpose, side effects and complications that
are associated with many of these products. With this in
mind, a pharmacopoeia of herbal remedies commonly used
in the UK including the known potential side effects, herb—
drug interactions and peri-operative precautions is detailed
below. This quick reference list and included table
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(Table 4) should serve to increase awareness about a once
covert area of medicine that is becoming increasingly
prominent across all surgical specialties.

Cod liver oil

Cod liver oil contains high levels of omega-3 fatty acids, in
particular eicosapentaenoic acid (ECA), and very high lev-
els of vitamins A and D. It is used for arthritis, where it has
been found useful as an NSAID-sparing supplement, and in
the reduction in the incidence of thrombotic cardiovascular
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Table 3 Cited uses of non-herbal CAM

Non-herbal CAM (n)

Cited use (n)

Massage (287)
Acupuncture (233)
Aromatherapy (170)

Chiropractic (158)
Reflexology (153)

Homeopathy (137)

Osteopathy (130)
Yoga (109)

Bach flower therapy (96)

Reiki (89)

Counselling (70)
Meditation (61)

Hypnotherapy (44)
Spiritual healing (41)

Shiatsu (32)

Nutritional medicine (23)
Crystal therapy (22)
Traditional Chinese
medicine (17)
Alexander technique (13)
Kinesiology (13)

Ayurvedic medicine (5)

Anthroposophical
therapy (5)

Dowsing (4)
Naturopathy (3)
Iridology (1)

Musculoskeletal (97), relaxation (58), stress (21), depression (3), sinuses (3), headache (3), earache (1),
jaw ache (1), Meniere’s disease (1), quit smoking (1), childbirth (1), general health (1), missing (95)

Musculoskeletal (125), quit smoking (16), tinnitus (6), rhinosinusitis (6), general health (4), ear ache (3),
cough (3), jaw ache (2), weight loss (1), migraine (1), IBS (1), miscellaneous (5), missing (60)

Relaxation (33), stress/anxiety (25), general health (21), musculoskeletal (18), rhinosinusitis (18),
depression (4), insomnia (2), Meniere’s disease (1), earache (1), childbirth (1), missing (57)

Musculoskeletal (103), general health (4), Meniere’s disease (1), stress/anxiety (1), IBS? (1), missing (48)

Relaxation (26), general health (19), musculoskeletal (19), stress/anxiety (14), rhinosinusitis (7),
headache (4), deafness (2), laryngeal carcinoma (1), Meniere’s disease (1), tonsillitis (1), hoarseness (1),
miscellaneous (9), missing (49)

Musculoskeletal (22), skin (14), rhinosinusitis (9), general health (7), depression (6), sore throat (6),
headaches (5), hay fever (4), flushes (4), insomnia (3), hoarseness (1), miscellaneous (14), missing (42)

Musculoskeletal (89), relaxation (4), ear ache (1), missing (36)

General health (33), relaxation (17), stress (9), musculoskeletal (5), depression (3), breathing (1),
hypertension (1), missing (40)

Stress (33), relaxation (14), anxiety (11), musculoskeletal (3), depression (2), migraine (2), menopause (2),
Meniere’s disease (1), allergy (1), missing (27)

Relaxation (18), musculoskeletal (13), general health (12), stress/anxiety (9), depression (2), healing (2),
tonsillitis (1), Meniere’s disease (1), laryngeal carcinoma (1), deafness (1), hoarseness (1),
miscellaneous (1), missing (25)

Stress (35), depression (9), anxiety (5), missing (21)

Stress (18), relaxation (11), concentration (2), general health (1), rhinosinusitis (1), hypertension (1),
missing (11)

Stress (12), quit smoking (10), rhinosinusitis (1), tinnitus (1), miscellaneous (5), missing (15)

General health (8), musculoskeletal (3), depression (2), rhinosinusitis (2), stress/anxiety (2), deatness (1),
Meniere’s disease (1), hoarseness (1), brain tumour (1), missing (20)

Musculoskeletal (8), relaxation (8), depression (2), insomnia (1), migraine (1), Meniere’s disease (1),
hoarseness (1), missing (10)

General health (11), IBS (2), stress (1), energy (1), missing (8)
Relaxation (4), musculoskeletal (4), rhinosinusitis (2), renal stones (2), migraine (1), stress (1), missing (10)

Rhinosinusitis (3), abdominal pain (2), quit smoking (1), stress (1), glue ear (1), migraine (1),
immunity (1), missing (7)

Musculoskeletal (4), relaxation (2), ear ache (1), Meniere’s disease (1), missing (3)

Musculoskeletal (2), general health (2), depression (1), Meniere’s disease (1), food intolerance (1),
missing (6)

Asthma (1), fertility (1), missing (3)

Multiple sclerosis (1), rhinosinusitis (1), missing (3)

General health (1), missing (3)
General health (2), missing (1)

Food intolerance (1)

# Trritable bowel syndrome

disease through its ability to reduce plasma triglyceride lev-
els, blood pressure, platelet aggregation, arrhythmia, and
atherogenesis [17-19]. Part of its mechanism of action lies
in its effect on adenosine diphosphate-induced platelet
aggregation [19]. This action is enhanced in patients taking
aspirin [20]. The American Society of Anesthesiology
(ASA) therefore recommends that cod liver oil is discontin-
ued pre-operatively 2—-3 weeks before surgery [21].

Garlic (Allium sativum)

Garlic is widely used for its cardioprotective qualities, in
particular as a remedy against atherosclerosis, hypertension
and hypercholesterolemia, though these benefits have
recently been debated [22]. Allicin, the active ingredient in
garlic, and its transformation products inhibit platelet
aggregation and do so in a dose-dependent manner [23].
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Table 4 Summary of anaesthetic considerations of selected herbal CAM

Herb

Side effects

Anaesthetic concerns

Anaesthetic recommendations

Cod liver oil
Garlic

Cranberry

Echinacea

St. John’s wort

Ginkgo

Ginseng

Valerian

Kava

Ephedra

Hypervitaminosis A
Gestational hypertension

Halitosis
Gastrointestinal upset

No reported common
side effects

Anaphylaxis
Asthma attacks
Thrombocytopenic
purpurea Leucopenia
Gastrointestinal upset
Dysuria
Musculoskeletal pain
Dizziness

Comparable to placebo.
Reported:

Gastrointestinal
symptoms

Dizziness

Confusion

Sedation

Gastrointestinal upset
Headaches

Dizziness

Heart palpitations
Restlessness

Insomnia
Gastrointestinal upset
Euphoria

Headaches

Epistaxis

Blood pressure changes
Mastalgia

Dizziness
Drowsiness
Apathy/depression

Kava dermopathy
Allergic reaction
Fulminant hepatitis

Severe skin reactions,

Irritability/nervousness/
trembling, Dizziness

Headache

Insomnia

Profuse perspiration

Pruritis

Vomiting

Hyperthermia

Arrhythmias

Seizures

Heart attack

Stroke

Death

Inhibition of platelet aggregation, especially
when taken concurrently with aspirin

Inhibition of platelet aggregation

Potential herb—drug interaction
with warfarin, prolonging its effect

Short-term use associated with reduced efficacy of
immunosuppressant drugs; important in
transplant patients.

Long-term use associated with immunosuppression
and subsequent poor wound healing
and opportunistic infections.

May affect liver function in some patients

Numerous herb—drub interactions. Interaction
with SSRIs may cause
serotonergic syndrome.

May cause prolonged action of alfentanil,
midazolam and lidocaine

May alter vasomotor regulation and inhibit
platelet-activating
factor causing bleeding risk

Hypoglycaemia, especially in the fasted
non-diabetic patient,
and potentially irreversible
anti-platelet effect

Attenuation of drugs acting on GABA receptors
(e.g. benzodiazepines)
causing excessive peri-operative sedation.
Sudden stopping valerian is associated
with a withdrawal
syndrome of cardiac complications
and delirium

Herb—drug interaction with alprazolam may
result in coma.
Kava-induced fulminant hepatitis

Ventricular arrhythmias following halothane
administration secondary to sensitization

of the myocardium to exogenous catecholamines.

Long-term use associated with peri-operative
haemodynamic instability secondary to
tachyphylaxis and depletion of
endogenous catecholamine stores.

Herb—drug interaction with MAOIs causing
life-threatening hyperpyrexia, hypertension
and coma

Discontinue 2-3 weeks pre-op
Discontinue 1 week pre-op

Careful monitoring of INR?
advisable in patients on
warfarin and cranberry

Discontinue 2-3 weeks pre-op.

In patients in which disruption
in hepatic function or blood
flow is anticipated, either
secondary to anaesthetic
administration or manipulation
of the liver, peri-op precautions
are advisable

Discontinue 5 days pre-op

Discontinue at least 36 h pre-op

Discontinue 1 week pre-op

Taper herb off over several
weeks pre-op. If not possible,
use up to day of surgery and
monitor for withdrawal signs.
Treat with benzodiazepines
if present

Discontinue up to 24 h pre-op

Discontinue up to 24 h pre-op
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Table 4 continued

Herb Side effects

Anaesthetic concerns

Anaesthetic recommendations

Milk thistle No reported common

side effects

Oral use associated with:
Hepatotoxicity
? Carcinogenesis

Comfrey

Saw palmetto Comparable to placebo.
Reported:
Gastrointestinal upset

Headache

No reported common
side effects.
May cause hepatotoxicity

Green tea

Possible hepatotoxicity

Hepatotoxicity secondary
to comfrey-induced
veno-occlusive disease

Intraoperative haemorrhage has
been reported
with use of saw palmetto

In large quantities, may reduce
effectiveness of warfarin,
and alter the pharmacodynamics

Discontinue 7 days pre-op

Discontinue 2 weeks pre-op

Discontinue 2-3 weeks pre-op

Discontinue 7 days pre-op

of benzodiazepines
such as midazolam

# International normalized ratio

The anti-platelet effect of ajolene, also found in garlic, may
be irreversible and may potentiate the action of other plate-
let inhibitors such as prostacyclin, indomethacin, and dipy-
ridamole [24]. Because of this potential for irreversible
inhibition of platelet function, it is advisable to discontinue
the use of garlic at least 7 days prior to surgery, especially
if postoperative bleeding is a particular concern or other
platelet inhibitors are given [23].

Cranberry (Vaccinium spp.)

Taken either in its juiced form or as capsules, cranberry is
typically used for its anti-adhesion properties against bacte-
rial urinary tract infections. It has been shown to inhibit the
attachment of bacteria to the walls of the urethra and blad-
der [25]. Cranberry also contains anthocyanidin flavonoids
which have been shown to induce, inhibit, or act as a sub-
strate for the biosynthesis of several cytochrome P-450 iso-
enzymes involved in the metabolism of S-warfarin [26].
This is thought to prolong warfarin’s action, thus increasing
patient’s bleeding risk. In one recent study, the area under
the INR-time curve was shown to be increased by 30%
[27]. Though evidence in still inconclusive, the consensus
is that careful monitoring of the INR should be exercised in
patients taking warfarin and cranberry concurrently.

Echinacea (Echinacea spp.)

Echinacea, a member of the daisy family, is commonly
used by patients to boost the immune system and prevent
minor illnesses such as the common cold. In a recent meta-
analysis [28], Echinacea was found to be beneficial in
reducing the incidence and duration of the common cold. In
a 2008 report the European Medicines Agency (EMEA)
approved the use of dried Echinacea purpurea for respira-
tory tract infections, including the common cold [29]. The

active ingredients are polysaccharides, alkylamides and
cichoric acid which act as immunostimulators, enhancing
phagocytosis and non-specific T-cell stimulation [30]. It is
thought, though not conclusively proven, that this effect
may therefore counteract the effect of immunosuppressive
drugs [31]. This may have implications for patients await-
ing organ transplantation. In contrast, long-term use of
8 weeks or more is associated with immunosuppression
which may result in postoperative complications such as
poor wound healing and opportunistic infections [23].

Other adverse effects include allergic reactions and it
should therefore be used with caution in atopic patients
[32]. There has been some concern about its effect on
hepatic function as it is a known inhibitor of cytochrome
P450 3A4 and sulfotransferase, but conclusive evidence is
lacking [31]. Perioperative precautions are thus advised
especially in patients in which disruption in hepatic
function or blood flow is anticipated, either secondary to
anaesthetic administration or manipulation of the liver [23].
The ASA recommend that Echinacea be discontinued
2-3 weeks pre-operatively [21].

St. John’s Wort (Hypericum perforatum)

St. John’s wort is a popular herbal remedy for mood, used
mainly for depression, anxiety and insomnia. Its active
ingredients are hyperforin and hypericin, which are thought
to act as inhibitors of serotonin (5-HT)-uptake and possibly
of dopamine, noradrenaline, gamma-aminobutyric acid
(GABA) and glutamate [33]. A recent Cochrane review
[34] states that preparations of Hypericum were signifi-
cantly superior to placebo and as similarly effective as stan-
dard antidepressants, but with fewer side effects. Known
side effects include dry mouth, dizziness, fatigue, constipa-
tion, nausea, swelling and rarely, photosensitization [35].
Potentially more dangerous are its known herb—drug
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interactions, which occur because of its ability to induce
liver enzymes [23]. Affected drugs include indinavir, ethi-
nyl estradiol, cyclosporin, digoxin, calcium channel block-
ers and serotonin receptor antagonists (SSRIs). The latter
may result in seretonergic syndrome [35]. In the periopera-
tive setting, alfentanil, midazolam and lidocaine may also
be affected, and prolonged postoperative sedation is docu-
mented [36]. It is suggested that St. John’s wort be discon-
tinued at least 5 days pre-operatively [21, 23].

Ginkgo (Ginkgo biloba)

Ginkgo is believed to possess nootropic, or memory-
enhancing properties, and is used by many for this reason,
but also for delay in dementia and concentration, and has
also been extensively researched for its role in otolaryngo-
logical conditions such as tinnitus and vertigo, and for its
effect in peripheral vascular disease and age-related macu-
lar degeneration. The compounds believed to be responsi-
ble for its pharmacological effects are the terpenoids and
flavonoids. Objective evidence for these effects is lacking,
and any effect it may have in alleviating tinnitus are thought
to be due to a strong placebo effect [37, 38]. Ginkgo
appears to alter vasoregulation, act as an antioxidant, mod-
ulate neurotransmitter and receptor activity, and inhibit
platelet-activating factor [23]. It is the latter that raises the
greatest concern for the perioperative period since platelet
function may be altered. For this reason, ginkgo should be
ceased at least 36 h prior to surgery [21, 23].

Ginseng (Panax ginseng)

This root has been traditionally taken as an aphrodisiac, a
natural stimulant, a remedy against diabetes mellitus, a pro-
tective agent against stress and as a restorative agent in the
body’s homeostasis, when it is labelled an adaptogen. The
active ingredients in ginseng are ginsenosides, of which
there are several. The most common side effect is insomnia.
The main clinical effects of these compounds are a lowering
of blood glucose levels in both non-diabetic and type 2 dia-
betic patients, and a possible anti-platelet effect, an effect
that is potentially irreversible due to the compound panaxy-
nol [39—41]. The former effect is analogous to that of adre-
nal steroid hormones and may cause unintended pre-
operative ginseng-induced hypoglycaemia, especially in the
non-diabetic, fasted patient. Interaction with warfarin is
also probable [42]. For these reasons, ginseng should be
discontinued at least 7 days prior to surgery [23].

Valerian (Valeriana officinalis)

Valerian is the most common herb found in herbally based
sleeping remedies, as it thought to possess relaxant and
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anxiolytic properties. It contains many active ingredients,
but the sesquiterpenes are responsible for most of its phar-
macological effects, the main one being an increase the
activity of GABA receptors causing a dose-dependent seda-
tion and hypnosis, a state that can be attenuated by the con-
comitant use of benzodiazepines and other drugs acting on
the GABA receptors [23, 43]. A valerian withdrawal syn-
drome of delirium and cardiac complications has also been
described if it is stopped too abruptly. Tapering off of the
dose is thus recommended several weeks before surgery
where possible. Otherwise it should be used up to the day
of surgery and monitoring should be carried out for possi-
ble withdrawal and treated with benzodiazepines if present
[44].

Kava (Piper methysticum)

Kava, the dried root of the pepper plant P. methysticum, is
another popular sedative and anxiolytic with proven effect
in both, albeit small [45]. The active ingredients, the kava-
lactones, act in a similar manner to valerian by their poten-
tiating effect on GABA receptors. They have also been
found to possess some pharmacological activity as antiepi-
leptics and local anaesthetics [46]. Heavy use can cause
kava dermopathy, a condition characterised by reversible,
scaly cutaneous eruptions, but its potential for addiction is
unknown [47]. It has been withdrawn in Canada following
reported cases of kava-induced fulminant hepatitis, and has
been reported to have caused a coma due to a kava—alprazo-
lam interaction in at least one case [48, 49]. The half-life of
kavalactones is only 9 h, and for this reason, it can be dis-
continued up to 24 h before surgery [23].

Ephedra (Ephedra sinica)

Ephedra, also known as Ma Huang in Chinese medicine, is
used to promote weight loss, increase energy, and treat
respiratory tract conditions, such as asthma and bronchitis
[23]. The active ingredients in ephedra are alkaloids,
including ephedrine, pseudoephedrine, norephedrine, meth-
ylephedrine, and norpseudoephedrine [50]. Ephedrine is the
main active ingredient and acts both as a powerful adrener-
gic agonist and by causing the release of endogenous nor-
epinephrine, causing tachycardia and an increase in blood
pressure and a relaxation of bronchial smooth muscle.
These effects are dose-related, and if used in large quanti-
ties, may lead to many adverse effects, including fatal
neurological and cardiac complications [51]. There have
been cases of similar deaths occurring after the use of ephe-
dra in prescribed doses, however [52]. For these reasons,
ephedra-containing medicines are currently banned in the
US, and are sold as prescription-only medications in the
UK. Anaesthetic contraindications to the use of ephedra
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include ventricular arrhythmias following halothane admin-
istration secondary to sensitization of the myocardium to
exogenous catecholamines; peri-operative haemodynamic
instability secondary to tachyphylaxis and depletion of
endogenous catecholamine stores associated with long-
term ephedra use [53]. One serious herb—drug interaction is
life-threatening hyperpyrexia, hypertension and coma when
ephedra is used with monoamine oxidase inhibitors [23].
Given its potential neurological and cardiovascular compli-
cations and potential for herb—drug interactions, ephedra
should be discontinued at least 24 h before surgery, given
its relatively short half-life of 5.6 h [23].

Milk thistle (Silybum marianum)

Milk thistle is used for its alleged protective effects on the
liver in conditions such as cirrhosis and hepatitis, and
recent experimental and clinical studies suggest that milk
thistle extracts may also have anticancer, antidiabetic, and
cardioprotective effects [54]. The active ingredient in milk
thistle is silymarin, the mechanism of action of which is
unclear. It is known to undergo enterohepatic recirculation
and is thought to concentrate in hepatocytes and compete
with toxins for hepatocyte binding and penetration [55]. It
may decrease the trough concentrations of indivar in
humans, it interacts with oestrogens and progesterones, and
a preliminary study has shown it to reduce the activity of
human liver microsomal cytochrome P-450 [56]. Whilst no
herb—drug interactions have been discovered to date with
milk thistle use, caution is probably advisable given its
hepatic effects, and it is recommended that it be discontin-
ued 7 days pre-operatively [21].

Comfrey (Symphytum spp.)

Comfrey is popular for its alleged ability to accelerate
wound, tissue and bone healing, and is typically used as a
salve or poultice. The active ingredient thought to enhance
this healing is allantoin, a cell proliferant. Several studies
suggest that there is evidence for this, especially in reduc-
ing post-traumatic myalgia, quickening the rehabilitative
process in ankle sprains and easing osteoarthritic pain [57—
59]. However, it is also used internally for ailments such as
gastric ulcers and skin conditions in the form of a tea. This
internal use is potentially harmful as comfrey also contains
the pyrrolizidine alkaloids lasiocarpine and symphytine.
These compounds and their N-oxides have been shown to
be hepatotoxic in humans [60]. Another of these alkaloids,
riddelliine, has been found to be carcinogenic in rats [61].
Hepatotoxicity is thought to be caused by comfrey-induced
veno-occlusive disease, a result of the biotransformation of
these alkaloids by hepatic microsomal enzymes to highly
reactive, alkylating pyrroles. The result is a non-thrombotic

obliteration of small hepatic veins leading to cirrhosis and
eventually liver failure [60]. For this reason, comfrey is
banned in Germany and Canada. Because of its effect on the
liver, the action of several anaesthetic agents can become
unpredictable, and so its use is discouraged altogether [61].
Alternatively, it should be stopped at least 2 weeks prior to
surgery.

Saw palmetto (Serenoa repens or Sabal surrulata)

Saw palmetto is mainly used for its effect on urinary flow in
benign prostatic hyperplasia (BPH). One systematic review
[62] supports this effect, stating that it improves urinary
flow in mild to moderate cases of BPH when compared to a
placebo, and at least matches the effect of finasteride with
fewer of the side effects. Its active ingredients are the sterol
components, beta-sitosterol and stigmasterol, which have
also been shown to inhibit prostate cancer growth by
increasing p53 protein expression and inhibiting carcinoma
development by decreasing the expression of proteins p21
and p27 [63]. It is generally considered to be a safe herb
with typically mild side effects, including gastrointestinal
upset and headache [64]. Intraoperative haemorrhage asso-
ciated with saw palmetto use has been reported, however,
and for this reason the ASA advises that is be discontinued
at 2-3 weeks pre-operatively [23, 65].

Green tea (Camellia sinensis)

Green tea is widely used and readily available. It is popu-
larly believed to reduce the risk of heart disease. One
review of the literature suggests that green tea, its extract or
its purified polyphenol (—)-epigallocatechin-3-gallate
(EGCG) may be partially preventative in prostate and
breast cancer, and may also reduce the risk of atherosclero-
sis and neurodegenerative disorders [66]. Recently, how-
ever, EGCG has been shown to be potentially hepatotoxic
[67]. Green tea is also known to contain carotenoids, toc-
opherols, vitamin C, certain minerals (Cr, Mn, Se and Zn),
and phytochemical compounds. However, one report sug-
gests that it can probably antagonise the effect of warfarin
in large quantities as it is a source of vitamin K [68]. It has
also been shown in one in vitro study to alter the pharmaco-
dynamics of midazolam, but again, only if ingested in large
quantities [69]. It may therefore be concluded that whilst
the occasional consumption of green tea may be beneficial,
chronic consumption might be associated with suboptimal
anticoagulation in patients on warfarin, hepatotoxicity, and
may affect the predictability of benzodiazepines such as
midazolam, an important effect during anaesthesia. Whilst
there is no consensus regarding whether green tea should be
ceased or not pre-operatively, it is the opinion of the
authors that in patients who consume large amounts of
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green tea on a regular basis, it should be stopped at least
1 week pre-operatively to prevent complications.

Conclusion

This study highlights the high usage of CAM in ENT
patients, a surgical population. It can be postulated that use
in other surgical specialties is equally as high. Given the
wide array of possible peri-operative complications that can
occur with the most popular forms of CAM, it behoves the
surgeon and anaesthetist alike to include a full herbal rem-
edy intake history during the pre-operative assessment. In
this way, safety during the peri-operative period can be
maximized. This study also argues the case for the inclu-
sion of a more robust representation of CAM in the curricu-
lum of both medical schools and post-graduate education
programmes.
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