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I

n addition to relieving clinical
symptoms and prolonging survival, the primary objective of any
health care intervention is to enhance
quality of life (QOL) and well-being.1
The broader term “quality of life”
can be defined as “the adequacy of
people’s material circumstances and
their feelings about these circumstances.”2 This encompasses indicators of life satisfaction, personal
wealth and possessions, level of safety,
level of freedom, spirituality, health
perceptions and physical, psychological, social and cognitive well-being.2
Health-related quality of life
(HRQL), a subcomponent of QOL,
comprises all areas specific to health,
that is, physical, emotional, psychological, social, cognitive and role
functioning, as well as abilities, relationships, perceptions, life satisfaction
and well-being. It refers to patients’
appraisals of their current level of
functioning and satisfaction with it,
compared with what they perceive to
be ideal.3,4 Impaired HRQL is a major reason why patients seek surgical

care. Over the past 20 years, investigators have developed sophisticated
instruments to measure such patientcentred outcomes as HRQL in addition to such clinical outcomes as
mortality and morbidity.5,6 Surgeons
increasingly use HRQL assessments
to monitor patients over time, help
select patients for surgery, determine
the effects of surgical treatments and
assist in policy decisions.7 HRQL
outcomes are particularly relevant to
surgical investigations because they
can capture the impact of, and recovery from, surgery.
This paper’s purpose is to help
surgeons appraise articles that appear
in the surgical literature and purport
to measure HRQL outcomes.
Clinical scenario
A recently retired steel worker, aged
69 years and having a 10-year history
of treated hypertension, was found
during routine examination by his
family doctor to have an asymptomatic abdominal aortic aneurysm

(AAA). On subsequent ultrasonography, the aneurysm was found to be
6 cm in diameter. The family doctor
referred the patient to you, a vascular
surgeon, for treatment. You recommended repair with the open
method. After explaining to the patient what the surgery entails, you
sent him home to think about it and
let you know of his decision within a
week. On the second visit, the patient
brings along his daughter, an intensive care unit nurse who has done her
“Internet research” and would like to
know whether you would perform
the endovascular aortic aneurysm repair. She has read that patients who
have this newer technique have better
QOL, and she brings you a copy of
an article by Lottman and colleagues8
that deals with this issue.
You inform her that you are uncertain about whether this is true and
that you will confirm your preferred
procedure on the third visit, after you
have reviewed this particular article
and performed your own independent literature review on the subject.
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Literature search
The ideal article addressing this question would be a meta-analysis of randomized controlled trials (RCTs)
that compares QOL after open AAA
repair with QOL after endovascular
AAA repair. If not available, you will
look for an RCT comparing the
2 techniques. From a computer in
the hospital library, you search the
Cochrane Database of Systematic
Reviews and find that no meta-analysis
has been published on this topic. You
then use the Internet PubMed search
engine that contains the MEDLINE
database from the National Library
of Medicine (www.ncbi.nlm.nih.gov
/PubMed). Keywords to use in your
search are derived from your clinical
question (refer to the “Users’ guide
to the surgical literature: how to perform a literature search”9 for detailed
information on how to develop a
clinical question and conduct a successful literature research). You enter
the search terms “endovascular aortic
aneurysm repair” AND “quality of
life”; this yields 21 articles. Because
RCTs are considered the optimal
study design for evaluating the effects
of different surgical interventions,
you limit your search to “randomized
controlled trials” and to recent articles published between January 2000
and June 2006. These limits narrow
your search to 6 articles. You review
the titles and abstracts of these articles, and you indeed find the article
by Lottman and colleagues,8 which
was published in 2004.
Of the remaining 5 articles, 1 discusses the background, design and
methods for an RCT comparing endovascular AAA repair and open
AAA repair,10 1 discusses patients at
low surgical risk,11 and 1 discusses
patients who are unfit to have open
repair.12 The remaining 2 articles are
RCTs that compare HRQL in patients randomized to either endovascular AAA repair or open AAA repair.13,14 One, by Prinssen and
colleagues,13 is an RCT including
153 patients and 1-year follow-up.
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The second is based on a large multicentre RCT (34 centres) with a sample size of 1082 and a 4-year followup (the EVAR trial14,15). You decide
to critically review and compare the
results from the Lottman and colleagues study and the study with the
larger sample size (the EVAR trial).
Several searching hedges have been
developed for various topics such as
therapy, diagnosis, etiology, prognosis,
clinical practice guidelines, systematic
reviews, economics and costs, qualitative studies and others.16 We are unaware of any specifically developed for
QOL. Surgeons interested in locating
relevant QOL articles on a particular
surgical topic can use several different
search terms depending on how broad
or specific they would like the search
to be. For example, using the terms
“abdominal aortic aneurysm” AND
“quality of life” yields 89 articles,
whereas using the term “health-related
quality of life” yields 16 articles and
the acronym QOL generates 12 articles. As indicated in our original search
above, using a very specific term such
as “endovascular AAA repair” rather
than “AAA” will also produce a more
specific search. Terms such as “costeffectiveness” and “cost–utility” can
also generate QOL-related articles.
As with previous guides to surgical literature articles,17–19 we will use a
similar framework (Box 1) to appraise the validity of the study, interpreting the results and applying the
results to our patient. The key characteristics of the Lottman and EVAR
studies are outlined in Table 1.
Primary guides
Have the investigators measured
aspects of patients’ lives that
patients consider important?

Every day, surgeons make decisions
for their patients by asking themselves whether the surgical intervention will make their patient better.
Typically, we answer this question on
the basis of clinical observations and
changes in physiological variables. In

addition, clinicians and patients also
expect that interventions will make
patients feel better. Surgeons are limited to determining and ameliorating
abnormalities of structure and function and hope that through surgical
and medical interventions a patient’s
symptoms and HRQL will be improved. How can we be sure that the
investigators have considered the aspects of health that patients consider
valuable?
One way that study investigators
can show they obtained appropriate
HRQL outcomes is to ask patients
directly. Another method is to use
HRQL questionnaires. Investigators
should provide a detailed description
of the questionnaires used to assess
HRQL in their studies. This method
allows readers to judge whether the
investigators have measured the aspects of HRQL important to patients: HRQL issues that surgeons
think are intrinsically important to
patients may not be so. We prefer
that investigators use HRQL tools
developed with patient input.
Investigators may choose to design
their own questions or to use stanBox 1. Guidelines for how to use
surgical articles about health-related
quality of life
A. Are the results valid?
Primary guides
i) Have the investigators measured
aspects of patients’ lives that
patients consider important?
ii) Have important aspects of HRQL
been omitted?
iii) Are the HRQL instruments chosen
valid, reliable and responsive?
Secondary guides
i) Were HRQL assessments
appropriately timed to evaluate the
effects of the surgical intervention?
ii) If there were trade-offs between
quantity and quality of life, did the
investigators use an economic
analysis?
B. What were the results?
i) What was the magnitude of the
effect on HRQL?
C. Will the results help me in caring for my
patients?
i) Will the information from this study
help me inform my patients?
HRQL = health-related quality of life.

Health-related quality of life in surgical trials

dardized questionnaires. Streiner and
Norman20 provide an excellent guide
on how to design health-measurement scales. Urbach and colleagues21
describe the steps they took to design
and validate a new instrument to measure HRQL following abdominal
surgery. They developed a conceptual
framework for the constructs underlying HRQL after abdominal surgery
by using semistructured interviews
with 21 inpatients who were recovering from abdominal operations. They
also employed focus groups involving
nurses, surgeons, physiotherapy and
occupational therapy specialists and

acute pain clinical nurse specialists. Finally, they reviewed existing health
status measures. Using structural
equation modelling, they designed a
reliable and valid 18-item, 6-subscale
instrument for use as an outcome
measure in studies comparing laparoscopic and conventional surgery.21
Standardized HRQL measures of
health status may not always capture
individual patient concerns. However,
in routine clinical practice, most
physicians do not rely on health status
questionnaires but ask patients directly whether they are better after
treatment.22 Alternative options to

Table 1
8

14,15

Key methodological features of the Lottman and colleagues and EVAR trials
Lottman
Feature

EAAAR

EVAR

OAAAR

EAAAR

OAAAR

Sample size

57

19

543

539

Mean age, y
Mean aneurysm size, mm
Mean hospital stay, d

69
56
5

68
52
11

74
65
7

74
65
12

Outcomes
EQ-5D Index, 0–3 mo
SF-36 physical component
score, 0–3 mo

—
—

—
—

0.73†
37.82†

0.67†
36.14†

61*
70*

44*
45*

—
—

—
—

SF-36, 1 mo postoperatively
Physical functioning
Pain
Vitality
Physical limitations
EQ-5D usual activities
Follow-up for HRQL
Mortality, no. (and %), 30 d
Mortality, no. (and %), to 4 y
postoperatively
Complications, no. (and %)
Endoleaks
Graft rupture
Graft infection
Graft migration
Graft thrombosis
Graft stenosis
Iliac dilatation
Reinterventions
Follow-up for complications
Recruiting period

55*
39*
44*
13*
46*
12*
Baseline, 1 and 3 mo
1 (1)
1 (5)

—
—
—
—
—
—
Baseline, 1, 3 and 12 mo
19 (3.5)†‡
34 (6.3)†‡

—

—

100 (18)§

12 (21)
—
—
—

0
—
—
—

118
9
1
12

—
—
—
—
—
—
—
—
At 3 mo
1996–1999

(22)
(1.7)
(0.2)
(2.3)

109 (20)§

1 (0.2)
0
2 (0.4)
0

12 (2.3)
1 (0.2)
2 (0.4)
1 (0.2)
1 (0.2)
5 (1)
81 (15)
36 (7)
To 4 y postoperatively
1999–2003

EAAAR = endovascular abdominal aortic aneurysm repair; EQ-5D = EuroQol; HRQL = health-related quality
of life; OAAAR = open abdominal aortic aneurysm repair; SF-36 = 36-Item Short-Form Health Survey; — =
data not provided.
*Significant at p < 0.05.
†Significant at p < 0.01.
‡Aneurysm-related deaths.
§Number of deaths from all causes.

standardized health status measures
are to have patients complete instruments that allow clinicians to measure
and quantify their individual concerns
in evaluating medical or surgical interventions. Such patient-specific outcome measures have been developed,
some of which include the PatientSpecific Index,22,23 the Patient-Specific
Symptom Distress Index,24 the
McMaster Toronto Arthritis Patient
Preference Disability Questionnaire25
and the Schedule for the Evaluation
of Individual Quality of Life.26
Wright22 outlines some aspects of
patient-specific instruments: they
commonly identify patients’ individual concerns, complaints or treatment
goals; they rate these concerns for
severity; they weigh the concerns for
relative severity; and they re-evaluate
these concerns after intervention.
HRQL questionnaires also provide a
forum for patients to discuss their expectations of therapy with their clinicians. Potential disadvantages include
increased time and effort needed to
implement these measures and the
potential to miss the patient’s overall
state of health by concentrating too
much on individual concerns. Patientspecific measures may be useful in
conjunction with standardized health
status measures, but to date, they
have not been widely implemented in
clinical research.22
Turning to our articles,8,14 we need
to assess whether the investigators
have measured aspects of patients’
lives that patients consider important.
AAA repair is associated with high
operative mortality and morbidity. In
the open method, mortality has been
reported to be between 3% and 8%
and morbidity to be between 10%
and 23%.27,28 Although endovascular
AAA repair is a new technique, the
operative mortality and morbidity
have been shown to be lower in some
studies.29,30 We will assume that mortality and morbidity are important issues to measure and would be of
concern to our patient.
A major disadvantage of endovascular AAA repair is lifelong surveilCan J Surg, Vol. 51, No. 3, June 2008
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lance and a high rate of complications
and secondary interventions.29–31
Lottman and colleagues8 set the “time
horizon” at 3 months after surgery,
reporting endoleaks in the endovascular AAA repair group (21%). They
provide no information concerning
reinterventions or other complications
such as graft-related problems. Such a
short follow-up period would have
missed important secondary events
that would have an impact on
HRQL. For example, the endovascular AAA repair also requires a computed tomography scan or ultrasound
every 6 months to ensure that there
has been no progress in the aneurysm,
a procedure not required in the standard open technique. The repeat radiologic assessments may be associated
with some radiation exposure. In contrast, the EVAR trial measured
HRQL up to 12 months postoperatively and provided follow-up information on postoperative complications and reinterventions between 1
and 4 years after surgery (complete
4-year follow-up for all patients pending completion of trial) (Table 1).14
In terms of HRQL assessment,
both Lottman and colleagues8 and
the EVAR study14 administered the
36-Item Short-Form Health Survey
(SF-36) and the EuroQol (EQ-5D)
questionnaires before and after
surgery.
Different types of standardized
HRQL instruments have been developed, including generic measures
(which have both health status and
utility instruments) and diseasespecific measures. Box 2 outlines
some of the generic health status and
utility instruments most commonly
used in surgical trials. Generic
HRQL instruments provide an overall assessment of HRQL, with questions covering many health-related
domains such as physical, social,
emotional and cognitive functioning,
as well as mental health, pain and
general health.6,7,32 These instruments
include both descriptive health status
questionnaires (e.g., the SF-36) and
health utility measures (e.g., the
218
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EQ-5D).37 Utility measures provide
preference-weighted outcome measures that represent patients’ preferences for a given health state relative
to death (represented by 0) or perfect health (represented by 1). There
are various methods of measuring
utilities, including the visual analogue scale, the standard gamble, the
time trade-off and standardized
questionnaires such as the EQ-5D
and the Health Utilities Index.36,37
Generic HRQL instruments allow
comparison among patients with different types of diseases but may not
be sensitive enough to detect small
differences in patient groups with
specific disabilities.38 By comparison,
disease-specific (condition-specific)
HRQL measures focus on specific
symptoms and impairments relevant
to a particular surgical intervention
or disease state. Examples include
the European Organization for
Research into Treatment of Cancer
Quality of Life Questionnaires,
which have scales for specific cancer
disease sites,38 or the 12-item Hip
Score Questionnaire39 for symptoms
specific to patients undergoing total
hip replacement. Box 3 outlines
some commonly used disease-specific
instruments used in surgical trials.
Disease-specific measures may be
more sensitive for detecting small
differences in specific symptoms in
patients with a particular disease but
are less useful for comparing different populations and disease groups.
The particular HRQL domains
relevant to a particular study will be
determined by the objectives of the
Box 2. Examples of generic healthrelated quality of life scales used in
surgery
32

• Nottingham Health Profile

33

• McMaster Health Index Questionnaire
• Sickness Impact Profile35
• Quality of Well-Being Scale

2
36

• Health Utilities Index, Mark 2 and 3
37

In assessing HRQL, investigators
must not be biased, examining some
issues while ignoring others. Assessments need to be comprehensive.
Depending on the type of disease you
are dealing with, certain aspects of
HRQL may be more relevant than
others; similarly, disease-specific instruments may be more relevant than
generic ones and vice versa. For example, an orthopedic surgeon performing total knee replacements for
patients with osteoarthritis may focus
Box 3. Disease-specific scales
commonly used in surgical studies
• The European Organization for Research
in Treatment of Cancer Quality of Life
Questionnaire (EORTC QLQ-C30), with
disease-specific modules for breast,
head and neck, esophageal, gastric,
ovarian, cervical, prostate, pancreatic
38
and others
• The Functional Assessment of Cancer
Therapy (FACT), with disease-specific
modules for breast, head and neck,
colon, cervical, brain, bladder and
40
others
• Auckland QOL Questionnaire/Quality of
Life Instrument for Head and Neck
Cancer (QL-H&N)41
• Head and Neck Quality of Life
Instrument/University of Michigan Head
and Neck Quality of Life (HNQOL)41
• Gastroesophageal Reflux Disease
Health-Related QOL Symptoms
42
(GERD-HRQL)
• Gastrointestinal Quality of Life Index
43
(GIQLI)
• Abdominal Surgery Impact Scale21

34

44

• Western Ontario and McMaster
University Osteoarthritis Index
45
(WOMAC)
• Arthritis Impact Measurement Scale

46

• 12-item Hip Score Questionnaire and
39,47
12-item Knee Score Questionnaire

Health-utility instruments

• EuroQol (EQ-5D)

Have important aspects of HRQL
been omitted?

• Epilepsy Surgery Inventory

Health status instruments
• Short Form-36 (SF-36)

study as well as the disease state, patient group and type of intervention.
One should select measures that are
sensitive enough to capture both
positive and negative effects of
surgery and also to detect changes in
HRQL in both treatment and control groups.50

• Vascular Disease Quality of Life
48
Questionnaire (VascuQol)
• Claudication Scale (CLAU-S)49

Health-related quality of life in surgical trials

on pain and physical functioning by
using the Western Ontario and
McMaster University Osteoarthritis
Index (WOMAC) but may not measure emotional functioning.51 Surgeons evaluating the literature need
to decide what aspects of HRQL are
important and whether omissions of
certain factors are critical for the
management of their patients. Guyatt
and colleagues19 recommend that all
studies contain 3 types of HRQL instruments — a generic measure, a
disease-specific measure and a utility
measure — to capture both overall
and specific HRQL concerns.
Lottman and colleagues8 and the
EVAR trial14 emphasized morbidity
and mortality as outcomes of concern. Pain, problems with physical
functioning and feeling unwell are issues that affect surgical patients. The
EQ-5D and SF-36, 2 generic scales
used in these studies, are appropriate
for use in a cohort of patients undergoing AAA repair. If there were particular issues that affected only AAA
patients, a disease-specific instrument, if available, would have been
appropriate. Since the publication
of the above studies, Borchard and
colleagues52 have developed the
Australian Vascular Quality of Life
Index, an index specific for patients
with vascular disease and appropriate
for patients with AAA in the clinical
setting. They have conducted a study
to show the validity and reliability of
their new instrument, although more
research is needed to further evaluate
it (e.g., additional validity and reliability studies, studies of its responsiveness, studies with a larger patient cohort). Two other disease-specific QOL
instruments that have been used with
patients suffering from peripheral vascular disease are the Claudication
Scale49 and the Vascular Disease
Quality of Life Questionnaire.48
Review articles outlining HRQL
assessments and instruments used in
various areas of surgery are available
as follows: orthopedics,53 surgical oncology,38,50 AAA repair54 and cosmetic
surgery.55

Are the HRQL instruments chosen
valid, reliable and responsive?

Measuring surgical patients’ HRQL
can be challenging. The onus is on
the investigators to demonstrate that
the instruments they chose in a particular study allow strong inferences
to be made about the effect of treatment on HRQL.1,56
HRQL instruments need to satisfy
3 important measurement properties:
reliability, validity and responsiveness.
Reliability is assessed by tests of repeatability or reproducibility; these are
classified as interobserver reliability
(degree of agreement between different observers) and intraobserver or
test–retest reliability (agreement between observations made by the same
observer).20,56 To estimate test–retest
reliability, the same HRQL instrument
is completed by the same patient on
2 different occasions. The assumption
is that there is no substantial change in
the health status of the patient being
measured on the 2 separate occasions.
Test–retest reliability is important because we are interested in determining
that the pre- and postoperative scores
reported by the patient reflect a real
change in the patient’s health that is
due to the surgical intervention.
Validity represents the extent to
which an instrument measures what
it intends to measure. Validating a
scale is the process whereby we determine the degree of confidence we
can place on inferences we make
about people based on their scores
from that scale.20 An instrument has
face validity if it appears to be measuring what it is intended to measure. Content validity is concerned
with a test’s ability to include or represent all the content of a particular
construct.20 Construct validity involves comparisons between measures, and the examination of the
logical relations that should exist between a measure and characteristics
of patients and patient groups.19,20
We refer readers to Streiner and
Norman’s20 in-depth discussion of reliability and validity because a full

discussion is beyond the scope of this
paper.
It is also imperative to consider the
responsiveness of a HRQL instrument, that is, its ability to detect
changes in general, to detect clinically
important change and to detect real
changes in the concept being measured.57 Responsiveness has 2 major
aspects: internal responsiveness characterizes the ability of a measure to
change over a prespecified timeframe,
and external responsiveness reflects
the extent to which change in a measure relates to a corresponding change
in a reference measure of clinical or
health status.58 Terwee and colleagues57 provide a comprehensive list
of measures used to evaluate the responsiveness of HRQL instruments.
When evaluating the properties of
a HRQL scale, floor and ceiling effects must also be considered. This
occurs when most of the scores are
very near the top or bottom of the
scale, meaning that it is almost impossible to detect any improvement
or decline.20 For example, Baron and
colleagues59 evaluated the psychometric properties of the SF-36 in a sample of patients undergoing spine
surgery. They found that, in this specific patient group, 3 of the concepts
measured (physical role limitations,
emotional role limitations and physical functioning) all showed significant floor and ceiling effects, representing cohorts of patients whose
individual scores might not be accurate measurements of their true level
of functioning, possibly leading to an
underestimation of treatment effectiveness.59 The alternative explanation is that the floor and ceiling effects they found represent a cohort
of patients whose functioning could
not be improved. The authors suggest that their findings do not preclude the use of the SF-36 in cervical
spine surgery, but they emphasize
the importance of using a scale that
matches the spectrum of health covered by the study sample.59
Both Lottman and colleagues and
the EVAR study chose to use the
Can J Surg, Vol. 51, No. 3, June 2008
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SF-36 and EQ-5D. These are commonly used generic instruments, and
their validity and reliability have
been widely demonstrated in many
clinical and normative populations.32,37 The responsiveness of the
SF-36 has been demonstrated in a
cohort of patients with AAA repair,60
and it is the most widely used instrument in studies evaluating surgical
interventions for AAA.8,13,14,54,60,61 For
interested readers, we recommend
McDowell,2 who provides a list
(Table 20.1, p 254) of commonly
used HRQL instruments (both
generic and disease-specific) and ratings of their reliability and validity.
Secondary guides
Were HRQL assessments
appropriately timed to evaluate
the effects of the surgical
intervention?

The timing of an assessment is another critical factor in evaluating the
effects of surgery on HRQL. The
measures should be taken before and
after surgery to assess changes. The
acute effects of the postoperative
convalescent phase will be predominant at early postoperative evaluations; reductions in overall HRQL
and in specific domains such as physical and social functioning, along
with increases in pain, should be expected immediately after surgery. Assessments should also be administered at various times after surgery to
adequately capture early, intermediate and late results, surgical complications and any long-term benefits or
iatrogenic events affecting HRQL.
Lottman and colleagues8 measured
HRQL before surgery and at 2 times
(1 and 3 mo) after surgery. Because
complications and reinterventions are
important factors in endovascular
AAA repair, Lottman and colleagues
should have extended their follow-up
to capture the effects of these complications on patients’ HRQL. The
EVAR study,14 on the other hand,
provided both early (1 and 3 mo) and
220
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intermediate (12 mo) outcomes for
HRQL measures. Mortality and complications were also tracked for up to
4 years postoperatively for some patients, making this study more clinically relevant, although long-term
HRQL follow-up to 4 years postoperatively for all patients would have
been ideal.
In long-term studies of HRQL,
response shift becomes an important
issue. This refers to a patient’s ability
to adapt to his or her illness and to
alter his or her perspective and expectations about health and HRQL
as experience with disease accumulates; for example, a terminally ill patient may rate severity of pain differently after experiencing very severe
pain or may rate HRQL as similar to
that of healthy people as the definition of perfect health alters with
chronic illness.2,62 Response shift
should not be an issue in the
Lottman and colleagues and EVAR
studies because patients with AAA
were randomized to surgical treatments, and therefore, we would expect response shift changes to occur
in both groups over time and cancel
each other, decreasing the bias associated with this phenomenon.
If there were trade-offs between
quantity and quality of life, did the
investigators use an economic
analysis?

When 2 surgical interventions are
compared, it is possible that the surgeon may have the option of prolonging the life of the patient but not
necessarily improving HRQL. For example, a patient may live a certain
number of years but be in pain during
this time. An alternative intervention
may improve the HRQL by controlling pain but may not prolong survival. As well, although a particular
surgical procedure may provide an excellent QOL outcome, it may be associated with a rare and serious complication that could adversely affect
HRQL, whereas an alternative intervention might result in lower QOL

yet carry no risks of serious complications. In an RCT, such events would
be captured in the calculation of the
means of the competing interventions. In the Lottman and colleagues
study8 and the EVAR trial,14 these
means were provided for the SF-36
and EQ-5D (Table 1). Surgical patients are usually aware of these issues
and may exercise their autonomy
when faced with these options.
New surgical interventions may be
more effective but also more expensive. Before adopting new and expensive technologies, surgeons should
look for articles dealing with costeffectiveness analyses that compare
new and standard technologies.17
By using the EQ-5D, the Lottman
and colleagues study and the EVAR
trial calculated utilities. These utilities
can then be converted into an outcome metric called Quality Adjusted
Life Years (QALYs)63,64 by multiplying
the utility of a health state by the duration of that health state. A QALY is
a measure of health outcome that captures gains from reduced mortality
and morbidity and combines them
into a single measure. The gain in
QALYs between 2 surgical procedures
provides us with a more patientcentred measure of the success of the
surgery. In addition, QALYs provide
a common metric in the comparison
of disparate interventions, e.g., carpal
tunnel release versus coronary bypass.
Because endovascular AAA repair is
a more expensive technology, the authors should have integrated the costs
and QALYs in a cost–utility analysis.
This would have provided us with
some idea as to whether endovascular
AAA repair is a cost-effective procedure.17 The EVAR trial measured costs
per patient of the initial surgery and
the hospital admission on an intention-to-treat basis, finding that costs
were higher in the endovascular AAA
repair group than in the open AAA repair group (£13 325 v. £9945). This is
only a partial economic analysis because they did not integrate the costs
and effectiveness of the competing interventions. Neither Lottman and
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colleagues nor the EVAR trial calculated QALYs, nor did they perform a
cost–utility analysis, a topic beyond the
scope of this article. We refer readers
interested in cost–utility and economic
analyses to Thoma and colleagues’ paper17 on how to evaluate an article on
economic analysis.
What were the results?
What was the magnitude of the
effect on HRQL?

When investigators report the results
of a trial that compares a novel intervention with some standard surgical
intervention, they should report the
difference in HRQL they obtain. This
difference needs to be interpreted in a
meaningful way and applied in the
context of clinical practice. Is the effect (change in the score) small,
medium or large? Is the change obtained by the trial large enough to
persuade us to change our practice
and adopt the novel procedure? What
does a 6-point difference in the SF-36
mean? What does a 0.2-point difference in the EQ-5D mean?65,66
Lottman and colleagues8 found
that SF-36 physical limitation scores
were lower and pain scores were
higher at 1 month after surgery when
compared with preoperative scores
for both the endovascular and open
AAA repair groups (Table 1). This is
understandable because the patients
are likely still in the recovery period.
When the 2 surgical groups were
compared, the open AAA repair
group showed lower scores on vitality, physical functioning and role limitations due to physical health and
higher scores for pain than did the
endovascular AAA repair group at
1 month after surgery. At 3 months
after surgery, they found no difference between the competing interventions. Let us take the 1-month assessment period and examine it
critically. The authors did not provide
us with a composite score comparing
the 2 interventions (i.e., the physical
and mental component summary

scores for the SF-36 or the Index
score for the EQ-5D). Why not?
Were there no differences?
A statistically significant difference
was found when the physical limitations score for open AAA repair
(mean 13, standard deviation [SD]
25) was compared with the score for
endovascular AAA repair (mean 44,
SD 42). However, the investigators
did not tell us whether this was a clinically important difference. They
could have provided us with some evidence from the literature that this
31-point difference is clinically relevant to our patients. A 10-point
change in scores has been suggested
as a rule of thumb to apply on
100-point QOL scales such as the
SF-36.67 They also found a statistically
significant difference in the EQ-5D
item “usual activities no problem,”
with the endovascular AAA repair
group scoring 46 and the open AAA
repair group scoring 12. They concluded that endovascular AAA repair
patients achieve better physical functioning and are in less pain 1 month
after the operation, which may result
in an improvement in their vitality
and ability to conduct usual activities.
In contrast, the EVAR study14
reported summary scores, physical
component scores, mental component scores and Index EQ-5D but
did not report scores for individual
domains such as pain. Consequently,
it was difficult to compare the EVAR
results directly with the results of the
Lottman study (Table 1). The EVAR
study grouped HRQL scores on the
basis of time from randomization
(0–3 months, 3–12 months and
12–24 months), although actual
HRQL assessments were taken at 1,
3 and 12 months after surgery. The
authors used both sets of groupings
to analyze their data and reported
that they obtained similar findings
for both (although they do not show
the data for the time from surgery
analysis). They found that the open
AAA repair group had lower mean
SF-36 physical component scores,
compared with the endovascular

AAA repair group (36.14 and 37.82,
respectively) and lower mean EQ-5D
Index scores (0.67 and 0.73, respectively) at 0–3 months after randomization. No between-group differences were found at later times.
Once again, the authors did not discuss whether these differences were
clinically important. Drummond68 reported that differences of 0.03 or
greater in mean utility sores are definitely clinically important. According
to this guideline, the EVAR trial’s
0.06 difference in mean EQ-5D
Index score at 0–3 months after randomization is clinically relevant. A
subgroup analysis comparing the
HRQL scores for those who had
complications or reinterventions with
those who did not would have been
useful for understanding the impact
of these secondary events on HRQL.
Another method of understanding
the magnitude of HRQL effects is to
relate the HRQL scores to patients’
global ratings of the magnitude of
change they have experienced or to
assess whether patients rate themselves as improved when compared
with other patients.19,65,66
Although not the focus of this article, the magnitude of effect for mortality is also an important issue for
AAA repair. In terms of mortality,
Lottman and colleagues8 found that
there was a 4% difference in mortality
in favour of endovascular AAA repair.
They did not specify whether they
performed a sample size calculation
or post hoc power calculation; therefore, we do not know how to interpret their results. Let us assume for a
moment that the methodology of
this RCT was valid and that the study
had adequate power.69 From the absolute risk reduction, we can calculate
the number needed to treat, which is
25. This means that, for every 25
AAA repairs, we can prevent 1 death
by performing endovascular rather
than open AAA repair.
The EVAR trial14 found that allcause mortality was similar in the
2 groups over 4 years of follow-up,
although there was a persistent
Can J Surg, Vol. 51, No. 3, June 2008
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reduction in aneurysm-related deaths
in the endovascular AAA repair group
compared with the open AAA repair
group (3.5% and 6.3%, respectively).
Within 4 years of randomization, 41%
of interventions in the endovascular
AAA repair group had complications,
compared with 9% in the open AAA
repair group (p < 0.001). In addition
the percentage of patients with at
least 1 reintervention by 4 years was
15% in the endovascular group and
7% in the open group.14
Will the results help me in caring
for my patients?
Will the information from this study
help me inform my patients?

Most surgeons know from their clinical experience that patients with the
same condition sometimes respond
differently to their illness and their
subsequent surgery. We must determine whether the cohort of patients
in the Lottman and colleagues and
EVAR studies is similar to the patient described in our scenario before
we can generalize the results to our
specific patient.
Our patient is similar in age to the
mean age of both study cohorts and
has an aortic aneurysm of similar size.
He is a chronic smoker, which may
affect his postoperative recovery. Information concerning smoking habits
was not described in the Lottman
and colleagues study, whereas the
EVAR study reported that about 20%
of both the endovascular and open
AAA repair groups were current
smokers. Knowing whether the results of the HRQL studies are relevant to our patient requires understanding what is involved in the
endovascular AAA repair procedure.
It all depends on how our patient
feels about the issue of pain and physical functioning at 1 to 3 months after surgery. Also of concern is the
need for long-term surveillance, the
potential for secondary surgery and
the possibility of endovascular AAA
repair rupture. Our patient may be
222
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inclined to take his chances with a
single definitive operation and choose
the open AAA repair. If we believe
that our asymptomatic patient is similar to the study’s patients then we
may be inclined to think that he
would experience outcomes and benefits comparable to those of the study
patients.
Surgical interventions affect HRQL
by alleviating symptoms. They can
also introduce new problems. Our
patient has been diagnosed with a
life-threatening condition, and his
HRQL has decreased as a result of
this information. Lovrics and colleagues70 found that the diagnosis of
breast cancer had a negative impact
on Health Utilities Index and SF-36
scores, with women having an initial
diagnosis showing lower scores in
comparison with normative scores for
women of the same age without
breast cancer. In addition, knowledge
of possible future complications and
reinterventions associated with the
endovascular AAA repair may also affect the patient’s HRQL.
Resolution of the scenario
Many factors affect the process of deciding on which surgical intervention
to use. These factors include:
• The best available evidence from
clinical research.
• Patient preferences and actions (Is
the patient averse to hospital and
doctor visits?).
• Available health care resources
(endovascular AAA repair is only
available in tertiary academic medical centres).
• The patient’s clinical state (comorbidities), setting (rural v. urban)
and circumstances.
• Available surgical expertise.71
You see the patient and his
daughter the following week, and
you inform them that you reviewed
the Lottman and colleagues and
EVAR articles. You describe to them
the findings of the 2 studies. Our patient is averse to hospitals and doctors’ visits, but at the same time, he

is aware that a “time bomb” may be
ticking in his abdomen, and he wants
his aortic aneurysm dealt with. When
he hears that HRQL is only better
for the first few months after endovascular AAA repair, that more
frequent follow-up visits are required
with endovascular AAA repair and
that overall mortality at 4 years is the
same for the 2 surgical groups in the
EVAR study, together with the evidence that open AAA repair has a
lower risk of complications and reinterventions, he decides to have the
open AAA repair.
Competing interests: None declared.
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egarding the article “Colon cancer
presenting as an appendiceal abscess
in a young patient”1 published online in
the Canadian Journal of Surgery, colorectal cancer in young patients is very aggressive with a poor prognosis. The second
surgery in the patient should have been
supported with a transoperatory histopathologic study to demonstrate its benignancy. Otherwise, such malignancy is
treated with a radical surgery: right hemicolectomy with or without an ileotransverse colonic anastomosis, depending on
the conditions of the abdominal cavity
and the experience of the surgeon. Only
the benign pathology is treated with minor surgical procedures. Further, a 6month follow-up is too short.
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F

irst, I would like thank you for your
interest in our case report published
in the Canadian Journal of Surgery. I
agree with your questions, but the aim
of this case report was to demonstrate
the rare possibility that we may find a
malignant pathology in the context of a
young patient with no significant medical history who presents with acute appendicitis. We did not consider a malig-

nant pathology in the urgent treatment
because we had made a less aggressive
intervention instead of a right hemicolectomy.
I agree that the follow-up was short,
but we thought that the interesting aspect of this case was the rare disease with
which this patient presented. He received
adjuvant chemotherapy for 1 year and
then presented with a mass in the abdominal wall. Positron emission tomography confirmed a recurring mass in the
right peritoneum. The patient underwent
peritonectomy followed by intraperitoneal chemotherapy with mitomicin C.
His postoperative course was smooth,
and he is currently being followed by our
Oncology Unit.
Alvaro Arjona Sánchez, MD
Department of Surgery
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