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The term “evidence-based medicine” was first coined by Sackett and colleagues as “the conscientious, explicit and judicious use of
current best evidence in making decisions about the care of individual patients.”1 The key to practising evidence-based medicine is
applying the best current knowledge to decisions in individual patients. Medical knowledge is continually and rapidly expanding,
and it is impossible for an individual clinician to read all the medical literature. For clinicians to practise evidence-based medicine,
they must have the skills to read and interpret the medical literature so that they can determine the validity, reliability, credibility
and utility of individual articles. These skills are known as critical appraisal skills. Generally, critical appraisal requires that the clin-
ician have some knowledge of biostatistics, clinical epidemiology, decision analysis and economics, as well as clinical knowledge.

The Canadian Association of General Surgeons (CAGS) and the American College of Surgeons (ACS) jointly sponsor a pro-
gram entitled “Evidence-Based Reviews in Surgery (EBRS),” which is supported by an educational grant from ETHICON and
ETHICON ENDO SURGERY, both units of Johnson & Johnson Medical Products, a division of Johnson & Johnson, and
ETHICON INC. and ETHICON ENDO-SURGERY, INC. divisions of Johnson & Johnson Inc. The primary objective of
this initiative is to help practising surgeons improve their critical appraisal skills. During the academic year, 8 clinical articles are
chosen for review and discussion. They are selected not only for their clinical relevance to general surgeons, but also because
they cover a spectrum of issues important to surgeons; for example, causation or risk factors for disease, natural history or prog-
nosis of disease, how to quantify disease (measurement issues), diagnostic tests and the early diagnosis of disease, and the effect-
iveness of treatment. A methodologic article is supplied that guides the reader in critical appraisal of the clinical article. Both
methodologic and clinical reviews of the article are performed by experts in the relevant areas and posted on the EBRS website.
As well, a listserv discussion is held where participants can discuss the monthly article. Members of CAGS and ACS can access
Evidence-Based Reviews in Surgery through the CAGS website (www.cags-accg.ca) or the ACS website (www.facs.org). All
journal articles and reviews are available electronically through the EBRS website. We also have a library of past articles and re-
views that can be accessed at any time. Surgeons who participate in the monthly packages can obtain Royal College of Phys-
icians and Surgeons of Canada Maintenance of Certification credits and/or continuing medical education credits for the current
article only by reading the monthly articles, participating in the listserv discussion, completing the monthly online evaluation
and answering the online multiple choice questionnaire. For further information about EBRS, the reader is directed to the
CAGS or ACS website or should email the administrator, Marg McKenzie, at mmckenzie@mtsinai.on.ca.

In addition to making the reviews available through the CAGS and ACS websites, 4 of the reviews are published in con-
densed versions in the Canadian Journal of Surgery and 4 in the Journal of the American College of Surgeons each year. We
hope readers will find EBRS useful in improving their critical appraisal skills and also in keeping abreast of new developments in
general surgery. Comments regarding EBRS may also be directed to mmckenzie@mtsinai.on.ca.
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Abstract

Objective: To compare pain and phys-
ical function in men with minimally
symptomatic inguinal hernia with
watchful waiting or surgical repair.
Design: Randomized controlled trial.
Setting: Five community and academ-
ic centres in Canada and the United
States. Patients: A total of 724 men
were randomly assigned to a watchful
waiting group (n = 366) versus a stan-
dard Lichtenstein open tension-free re-
pair group (n = 358). Random assign-
ment of patients was stratified by the
presence of primary or recurrent her-
nia, unilateral or bilateral hernia and
study site. Intervention: Patients in
the watchful waiting group received in-
structions to watch for hernia symp-
toms and to contact their physicians if
problems developed. Follow-up for
these patients occurred at 6 months
and annually. Patients who received
the standard open tension-free repair
were followed up at 3 months,
6 months and annually. Main out-
come measure: Primary outcomes
were pain and discomfort that inter-
fered with usual activities 2 years after
enrollment and changes from baseline
to 2 years in the physical component
score (PCS) of the SF-36 Health Sur-
vey, version 2. Secondary outcomes in-
cluded complications, patient-reported
pain, functional status, activity levels
and satisfaction with care. Results: Pri-
mary intention-to-treat outcomes were
similar at 2 years for patients in the
watchful waiting and surgical repair
groups (pain-limiting activities 5.1% in
the watchful waiting group v. 2.2% in
the surgical repair group, p = 0.52;
PCS improvement over baseline
0.29 points in the watchful waiting
group v. 0.13 points in the surgical re-

pair group, p = 0.79). Twenty-three
percent of patients assigned to the
watchful waiting group crossed over to
receive surgical repair (increased pain
was the most common reason); 17% of
patients assigned to the surgical repair
group crossed over to watchful wait-
ing. The occurrence of postoperative
hernia-related complications was simi-
lar among patients who received sur-
gical repair as assigned and among pa-
tients in the watchful waiting group
who crossed over to the surgical repair
group. One watchful waiting patient
(0.3%) experienced acute hernia incar-
ceration without strangulation within
2 years. A second had acute incarcera-
tion with bowel obstruction at 4 years.
The authors observed a frequency of
1.8 events per 1000 patient-years, in-
cluding patients followed for up to
4.5 years. Conclusion: Watchful wait-
ing is a safe and acceptable option for
men with asymptomatic or minimally
symptomatic inguinal hernias. Delay-
ing surgery until symptoms increase is
safe because acute hernia incarcerations
occur rarely.

Commentary

Groin hernias are a common problem
with an estimated prevalence of
3%–4% in the population1 and a life-
time incidence of 27% in men.2 Her-
nia repair is the third most commonly
performed surgical procedure in
Canada, with about 50 000 hernia
repairs being performed yearly.3

However, surprisingly little is known
about the natural history of untreated
inguinal hernias, and questions re-
main regarding the optimal manage-
ment of patients with asymptomatic
or minimally symptomatic hernias. 

Traditionally, it has been taught
that all inguinal hernias should be re-
paired. One of the primary indications
for hernia repair is relief of hernia-
related symptoms such as pain. Al-
though unproven, another common
indication for repair is to prevent pro-
gression of the hernia to a size that
could make repair more difficult. This
is less relevant in the era of mesh-

based repairs, where the integrity of
hernia repair depends more on the
prosthetic mesh than on the quality of
the patient’s tissues.4 Finally, it is
taught that hernia repair should be
performed to prevent the occurrence
of complications such as acute incar-
ceration or intestinal strangulation.5

The benefits of hernia repair must
be balanced with the risk of complica-
tions, both immediate and long-term,
as well as socioeconomic considera-
tions.6 Although generally minor,
postoperative complications occur in
about 20% of open mesh repairs.7

Long-term complications such as
chronic pain severe enough to inter-
fere with everyday activities occur in
about 10% of patients after repair.8

Finally, socioeconomic considerations
such as the cost of operation and care-
giver burden cannot be ignored. Time
lost from work is also an important
consideration, because convalescence
time following hernia repair is variable
and is affected by a number of factors,
including occupation, the possibility
of workman’s compensation, etc.9

With this in mind, Fitzgibbons
and colleagues10 compared men with
asymptomatic or minimally symp-
tomatic inguinal hernias treated with
watchful waiting to standard open
tension-free repair with mesh. The
main outcomes were pain and dis-
comfort interfering with usual activ-
ities; secondary outcomes included
operative complications, change in
activity levels and patient satisfaction.
The study also sought to determine
the natural history of minimally
symptomatic untreated hernias and
the associated risk of hernia accidents.

The authors conducted a multi-
centre, randomized controlled trial in-
volving men aged 18 years and older
who had inguinal hernias that were
either asymptomatic or minimally
symptomatic. A minimally symptom-
atic hernia was defined as “the ab-
sence of hernia-related pain or dis-
comfort limiting usual activities.” Of
the 3074 men screened for the trial,
about half were considered to be in-
eligible, and 50% of the eligible pa-
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tients declined to participate. Thus
724 patients, representing about
25% of patients initially screened, were
randomly assigned to the watchful
waiting group or to the surgical repair
group. This participation rate is con-
sistent with expected standards for
clinical trials; however, it is of concern
whether the population included in
the study is representative of the in-
tended target population, questioning
external validity. 

As part of the randomization pro-
cess, study participants were stratified
by the presence of primary or recur-
rent hernia, unilateral or bilateral her-
nia and study site. In smaller random-
ized clinical trials, stratification of
variables that are known to affect out-
come is an important way to ensure a
similar distribution of these variables
across groups. Randomization alone
may not guarantee equal representa-
tion in trials with small numbers of
participants. In larger trials (those
with more than 1000 patients), the
larger sample allows for the balancing
of effects attributable to these vari-
ables, and stratification becomes less
important.11 Assignment to the treat-
ment group was determined by cen-
tral computerized randomization in
permuted blocks of 2, 4 and 6. Ran-
domization in blocks ensures that pa-
tients are assigned in equal numbers
to each treatment arm. Varying the
block size prevents site investigators
from being able to predict to which
treatment arm successive patients will
be assigned. Randomization in this
trial was effective in creating groups
with similar baseline characteristics.
However, there were statistically sig-
nificant differences between groups
with respect to body mass index
(BMI) (a difference of 1.2 m/kg2),
3 of the Activity Assessment Scale
(AAS) scores, and in the proportion
of patients with enlarging hernia in
the 6 weeks preceding trial enrolment
(greater proportion in the watchful
waiting group). Although statistically
significant, it is unlikely that the BMI
and AAS differences were clinically
meaningful. If these variables had

been considered to be clinically im-
portant, they would have been in-
cluded in the stratification scheme at
the outset of the trial. 

Given the nature of the trial
(watchful waiting v. surgical repair),
blinding of investigators or partici-
pants was not feasible. The median
follow-up time was 3.2 years. Long-
term follow-up of patients in clinical
trials is of key importance but often
challenging. In this trial, follow-up
was complete in 90% of patients, and
the completeness of follow-up is a
strength of the study.

The main outcomes of the trial
were pain and physical function, and
these were measured in 2 ways. First,
pain and discomfort limiting usual
activity was measured as a level-3 or
4 response on a 4-point Likert scale.
Second, the SF-36 Health Survey,
version 2, health-related quality
of life form was used. The SF-36
is a questionnaire intended to meas-
ure some components of patient-
perceived quality of life, and analysis
of the SF-36 involves the tabulation
of 2 standardized summary scores:
the mental and physical component
scores. A change in PCS was used as
the other primary outcome measure
for the study. Secondary outcomes in
the trial included postoperative com-
plications, hernia recurrence, inci-
dence of hernia accidents, patient
satisfaction (measured on a 5-point
Likert scale) and crossover rates be-
tween groups.

The study was powered to detect a
10% difference in the proportion of
patients who experienced pain that
interfered with daily activities and an
8-point difference in the PCS with
90% power and a 2-sided type I error
rate of 5%. The intention-to-treat an-
alysis revealed no significant difference
between groups with regards to pain
limiting normal activities or change in
PCS at 2 years. The intended power
of 90% in this trial was higher than in
most trials (80% power being more
common), and the minimum detect-
able difference was set at 10%, which
is quite low. Both of these are charac-

teristic of a noninferiority trial (a trial
whose intention is to show that a new
practice is no worse than an estab-
lished practice). In such a context,
unlike conventional superiority trials,
the absence of a difference between
groups suggests clinical end-point
equivalence.

The operative complication rate
was 21.7% in the surgical repair group
and was not significantly different from
that of patients who crossed over dur-
ing the course of the trial and had
surgery after a period of watchful 
waiting (27.9% complication rate).
Most complications were minor, with 
the most common being wound
hematoma, scrotal hematoma, urinary
tract infection and wound infection.
Life-threatening complications oc-
curred in only 3 patients who under-
went surgery. The recurrence rate at
2 years was 1% among patients in the
surgical repair group and 2.3% among
patients who were assigned to the
watchful waiting group but crossed
over to surgical repair. The difference
in recurrence rates between these
2 groups was not statistically significant
(although the trial design was not
powered to detect this difference). The
incidence of hernia accidents in the
watchful waiting group was exceed-
ingly rare with a rate of 0.6% overall or
1.8 events per 1000 patient-years.

Based on their findings, the auth-
ors concluded that watchful waiting
is an acceptable option for men with
minimally symptomatic inguinal her-
nias and that delaying surgical repair
until symptoms increase is safe be-
cause acute hernia incarcerations oc-
cur rarely. 

One of the challenges in adopting
new information acquired from any
clinical trial is ensuring that the find-
ings apply to the patient population
to which the clinical practice will be
applied. The conclusion of this trial by
Fitzgibbons and colleagues is heavily
dependent on the definition of a
“minimally symptomatic” hernia.
However, no explicit definition of
“minimally symptomatic” hernia was
provided. At baseline, about 8% of the
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study participants stated they had pain
at rest and more than 15% had pain
with exercise. It would be important
to quantify how much pain these pa-
tients had to ensure a consistent def-
inition of “minimally symptomatic”
patients. To do this, the authors could
have evaluated symptoms on a screen-
ing questionnaire or a baseline visual
analogue scale and subsequently pro-
vided those tools to clinicians at large. 

The study population also included
patients recruited by radio advertising.
It is important to note that these self-
referred participants may be consider-
ably different (with respect to symp-
tomatology, symptom severity and
health-related behaviour) than pa-
tients who seek medical attention and
are referred for surgical care. A recent
European review also cited the fact
that a large proportion of patients
(40%) had hernias that were not vis-
ible and in fact only palpable on im-
pulse; this was considered to be a lim-
itation to the external validity of this
study.12 However, the typical size of
hernias upon presentation tends to be
practice-specific and one could postu-
late that the previous comments may
reflect a later pattern of referral seen
within the National Health Service in
the United Kingdom.

A considerably high crossover rate
was observed in this trial and, as such,
one must evaluate whether the cross-
over rate represents a threat to the in-
ternal validity of the study. The mean
time to crossover was 27.3 months.
Characteristics of patients who crossed
over appeared to be relevant to clinical
decision-making. Seventeen percent of
patients assigned to the surgical repair
group did not have surgery. These pa-
tients had a higher American Society of
Anesthesiologists (ASA) classification
and a higher prevalence of diabetes and
hypertension, indicating that they were
likely less healthy than those who had
surgical repair as per randomization.
After 4 years, nearly one-third (31%) of
the watchful waiting group had crossed
over to surgical repair. These crossover
patients had higher levels of hernia-
related pain and impaired physical

function at baseline. In the context of
this trial, the high crossover rate ob-
served from watchful waiting to sur-
gical repair should be considered to be
more characteristic of an outcome
measure than a threat to internal valid-
ity. The patient characteristics identi-
fied may prove helpful in predicting
patients for whom watchful waiting
will eventually lead to surgery. Further-
more, one could argue that 69% avoid-
ed surgery over 4 years with the strat-
egy of watchful waiting.

Several of the secondary outcomes
evaluated in the trial were found to be
significantly different between groups
and actually favoured the surgery
group. These outcomes included an
improvement in the perception of
pain unpleasantness and greater im-
provement in the ability to perform
everyday activities in the surgical
repair group. Although these findings
are clinically interesting, they were
designed to be secondary outcomes
and should be seen as hypothesis-
generating rather than confirmatory
of a pre-hoc hypothesis. It is for this
reason that the authors did not high-
light these statistically significant find-
ings in their conclusions.

An important contribution of this
trial is our enhanced understanding of
the natural history of minimally symp-
tomatic hernias and hernia accident
rates in contemporary times. This as-
pect of the trial is key in answering the
most important question that arises
when considering a change in clinical
practice: Do the benefits outweigh
the potential harms and costs? The
aim of this trial was to determine
whether immediate surgery can be
delayed or omitted altogether in pa-
tients with asymptomatic or minimally
symptomatic groin hernias. The rela-
tively short period of observation of
the trial allowed for only a partial an-
swer. This trial showed that there is
no significant difference in pain or pa-
tient satisfaction between immediate
surgical repair and watchful waiting
and that the watchful waiting group
was not exposed to an inordinately
high risk of hernia accident. More-

over, the ultimate development of
surgical complications was not in-
creased by delaying surgery.

Therefore, it appears that given
patient preference, observation is in-
deed a feasible and valid alternative to
mandatory surgery in the short-term.
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