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Fit patients with small abdominal aortic aneurysms
(AAAs) do not benefit from early intervention
Louise C. Brown, PhD, B’Eng, MSc,a Simon G. Thompson, DSc, MA,b Roger M. Greenhalgh, MD,a and
Janet T. Powell, MD,a on behalf of the UK Small Aneurysm Trial Participants,
London and Cambridge, United Kingdom

Objectives: The UK Small Aneurysm Trial (UKSAT) and the American Aneurysm Detection and Management (ADAM)
trial both concluded that early elective open surgery does not confer any late survival advantage in patients with small
abdominal aortic aneurysm (AAA) with diameter 4.0 to 5.5 cm. However, two trials of endovascular aneurysm repair in
small AAA have started based upon speculation that a sub-group of particularly fit patients, with low operative mortality,
may benefit from early intervention. Here we investigate whether the fittest patients from the UKSAT might have
benefited from early intervention.
Methods: A total of 1090 patients randomized into the UKSAT between 1991 and 1995 were followed for an average of
12 years for mortality. Baseline data were used to calculate the Customized Probability Index (CPI), a validated
prognostic risk score for operative mortality after elective open aneurysm repair that assigns risk points for history of
cardiac, pulmonary, and renal disease and subtracts risk points for use of statins and beta-blockers. Cox regression was
used to assess any differences in all-cause or aneurysm-related mortality between policies of early surgery or surveillance
across the fitness spectrum. Tests for interaction used CPI scores as a continuous variable but patients also were stratified
into tertile groups for descriptive purposes. Hazard ratios were adjusted for age, gender, and aneurysm diameter.
Results: A total of 714 deaths (95 aneurysm-related) occurred in 8485 person-years (number of patients multiplied by
average years of conditional follow-up). The mean (standard deviation [SD]) CPI score was 8.1 (9.9) with similar scores
between randomized groups. The tertile groups had mean (SD) scores of �1.8 (3.7) for the 389 fittest patients, 8.8 (3.3)
for the 438 moderately fit, 21.4 (6.6) for the 261 least fit with missing scores in 2 patients. The tests for interaction were
non-significant for both all-cause (P � .176) and aneurysm-related mortality (.178). However, for the least fit patients
a survival advantage was seen in the early surgery group; adjusted hazard ratios 0.73 (95% confidence interval [CI]
0.56-0.96) and 0.46 (95% CI 0.22-0.98) for all-cause and aneurysm-related mortality respectively.
Conclusion: Early elective surgery did not confer any survival benefit in the fittest patients. On the contrary, the possibility
of a survival benefit from early intervention in patients of poor fitness merits further investigation through meta-analysis
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or validation in other prospective studies. ( J Vasc Surg 2008;48:1375-81.)
The UKSAT and the American Aneurysm Detection
and Management (ADAM) trial both concluded that early
elective open surgery was not justified in patients with small
abdominal aortic aneurysm (AAA) as regular ultrasound
scan surveillance according to a protocol where surgery was
considered if the aneurysm reached 5.5 cm, grew fast, or
became tender was equally safe and incurred less costs.1-4

These trials demonstrated a 30-day operative mortality for
elective open repair ranging from 2.7% in the USA up to
5.5% in the UK and both indicated that the rupture rate of
small AAA was very low, less than 1% per annum. Never-
theless, two new randomized trials, namely the Compari-
son of surveillance vs Aortic Endografting for Small Aneu-
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rysm Repair (CAESAR) trial based predominantly in
Europe5 and the Medtronic PIVOTAL trial in the USA,6

have been instigated to investigate whether endovascular
aneurysm repair (EVAR) might be justified in patients with
small aneurysms measuring between 4.0 and 5.5 cm. The
investigators for both trials argue that if the 30-day mortal-
ity after EVAR in small AAA was very low, about 1% or less,
then early EVAR intervention may be justified in patients
with small AAA. In addition, the investigators cite evidence
from EUROSTAR (collected by 56 institutions in a multi-
centre data registry) data that patients with smaller aneu-
rysms tend to fare better than those with larger aneurysms
following EVAR in terms of long-term mortality and graft
complication rates.7

However, patient fitness also influences operative mortal-
ity and there has been much speculation on the interaction
between age or fitness and the decision on whether to inter-
vene for AAA.8,9 Furthermore, guidelines from the USA have
advised that aneurysm repair may be justified in a subgroup of
young and fit patients with small aneurysms.10 For large
aneurysms, analysis of data from EVAR trial 1 shows that the
fittest group of patients may experience the greatest benefit of
EVAR over open repair in terms of 30-day operative mortal-
ity.11 These findings, echoed in the Dutch Randomized En-

dovascular Aneurysm Management (DREAM) trial,12 have
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revealed rather counter-intuitive evidence about the role of
patient fitness in the management of AAA.

Investigations in the UKSAT dataset as to whether the
benefit of a policy of early surgery varied by age, gender,
and initial aneurysm diameter (interaction analyses P values
.152, .756, and .471, respectively) have not demonstrated
any significant findings.4 However, we return to the
UKSAT data to examine directly whether there was any
interaction between fitness and randomized group, and
whether there exists a sub-group of patients with such low
operative mortality that early intervention using open sur-
gery is justified. After consideration of other validated
prognostic fitness scores, we decided to use the Custom-
ized Probability Index (CPI) as the marker of patient
fitness,13,14 consistent with our use of the CPI in the
assessment of how fitness impacts on the outcome of endo-
vascular repair of large aneurysms.11

PATIENTS AND METHODS

Patients. The design and methods for the UK Small
Aneurysm trial have been described previously.15 In sum-
mary, patients of both genders aged between 60 and 76
years with an AAA measuring between 4.0 and 5.5 cm in
the anterior-posterior plane on ultrasound scan and consid-
ered fit for open surgical repair were offered entry into the
trial. Fitness for open surgery was evaluated locally, key
markers of cardiac, pulmonary, and renal fitness monitored,
but poor life expectancy was not a formal exclusion crite-
rion. Between 1991 and 1995, a total of 1090 patients were
randomized to either immediate surgery (n � 563) or
regular ultrasound scan surveillance until the aneurysm
grew fast (�1.0 cm/year), became tender, or grew to 5.5
cm when surgery was considered (n � 527). Patients were
followed-up by trained coordinators until November 1998,
after which time local records were reviewed for occurrence
of aortic repair. All patients were followed-up for death
through the UK Office for National Statistics (ONS), until
November 30, 2005, (minimum follow-up 10 years, mean
12.2 years). Patients who were lost to follow-up at the ONS
were censored at the last date seen by the local trial coor-
dinator. An endpoints committee reviewed the causes of
death. Aneurysm-related deaths were defined as death from
any cause within 30 days of elective AAA repair or death at
any time with the underlying cause of death coded as ICD9
441.3 (rupture) or 441.4 (unruptured).

Fitness scoring. The CPI was used to ascribe fitness
status at baseline for all the patients randomized into the
trial.13,14 We had previously considered other validated
prognostic scores; the Revised Lee Goldman Index is not
reliable for AAA surgery,16 the Leiden Score only identifies
low-risk patients17 and the Glasgow Aneurysm Score does
not contain a pulmonary component.18 The CPI has been
validated for all vascular surgery patients, is simple to cal-
culate, and includes components for the three most com-
monly cited factors associated with outcome after AAA
repair, namely cardiac, respiratory, and renal function. The
electrocardiograms (ECGs) were reported by two indepen-

dent trained observers.1 Fig 1 describes the method of
calculating the CPI. Some data for this calculation were
missing in 32 patients (20 in the surgery group and 12 in
the surveillance group). The CPI scores were imputed for
30 of these patients where only one component was missing
(using linear regression analysis to impute that component
based on patients without any missing data), but 2 patients
in the surveillance group had more than one missing com-
ponent and were not included in the analysis.

Statistical analysis. A statistical plan was agreed on
before the data were analyzed. Cox regression was used to
analyze all-cause and aneurysm-related mortality (censor-
ing other causes of death) for all patients within their
randomized groups (intention-to-treat). Whether the ben-
efit of early surgery varied according to fitness level was
assessed by including an interaction term between random-
ized group and fitness score as a continuous variable. Crude
hazard ratios were calculated as well as ones adjusted for
age, gender, and aneurysm diameter at randomization. For
presentation purposes, data were divided into tertile groups
of fitness such that approximately equal numbers fell into
the three groups. Kaplan-Meier estimates were used to
determine survival at 12 years. The results presented here
are based upon analysis of the same dataset that was used for
the 12-year overall mortality results of the UKSAT.4 How-
ever, there are some very slight differences in hazard ratios
and classification of causes of death. These can be explained
by a different set of adjustment variables in the Cox models
and also a different classification of aneurysm-related death.
In the 12-year overall mortality paper, deaths from elective
AAA repair were combined with deaths from AAA rupture
(89 events in total), but for this analysis a formal description
of aneurysm-related death was defined for patients whose

Fig 1. Method of calculation for Customized Probability Index
(CPI).
underlying cause of death on the death certificate was
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classified under ICD9 codes 441.3 or 441.4, and this
detected an additional six aneurysm-related deaths.

RESULTS

Summary of patients and AAA repairs. Fig 2 shows
patient flow through the trial up to November 30, 2005.
The mean (SD) age of all 1090 patients at baseline was 69.3
(4.4) years and 902 (83%) were male. The mean (SD) AAA
diameter was 4.6 (0.4) cm in both randomized groups.
There were 2 patients lost to follow-up for mortality (both
already had undergone aneurysm repair) and these were
censored at the date last known to be alive. There were a
further 5 patients (4 of whom were dead) where the repair
status of their aneurysm was unknown and we assumed that
no aneurysm repair was performed prior to death or cen-
soring. The 1 patient who was still thought to be alive
without aneurysm repair was censored at the date last seen
by the coordinator without aneurysm repair. This gener-
ated 8485 person-years of follow-up. During this period,
929 patients underwent aneurysm repair, 899 by open
method, 28 by EVAR, and 2 by laparoscopic repair. There
were 58 deaths within 30 days of repair generating an
overall post-operative mortality rate of 6.2% (95% confi-
dence interval [CI] 4.8 to 8.0). There were nine emergency
repairs, 7 of whom died within 30 days of their operation.
Thus, 30-day mortality for elective AAA repair was 5.5%
(95% CI 4.2 to 7.2).

Summary of fitness scores. The distribution of CPI
scores is shown in Fig 3. The surgery group had a mean
(SD) score of 8.0 (9.8) and a total range of �15 to 46. The
surveillance group had a mean (SD) score of 8.2 (9.9) and
a total range of �15 to 43. The patients were split into the
tertile groups of fitness as shown in Fig 3 (this classification
provided the most similar tertile sizes). The proportion of
patients having elective AAA repair decreased as fitness
deteriorated across the fitness tertiles; for the early surgery
group 97%, 93%, and 91% had elective surgery in the good,
moderate, and poor groups, respectively; for the surveil-
lance group 82%, 79%, and 64% had elective surgery in the
good, moderate, and poor groups, respectively. These pro-
portions are based upon numbers having surgery during an

Fig 2. CONSORT diagram showing flow of patients through the
UK Small Aneurysm Trial up to 30th November 2005.
average of 12 years follow-up and, therefore, part of the
difference in proportions between randomized groups is ex-
plained by the mortality attrition occuring during follow-up.

Results for operative mortality of patients in the early
surgery group having their AAA repair within 6 months of
surgery is shown in Table I – Appendix (online only) which
compares the predicitive ability of the CPI with the Glas-
gow Aneurysm Score (GAS).

All-cause mortality. A total of 714 deaths occurred,
362 in the surgery group and 352 in the surveillance group
(Table I). Adjusted hazard ratios indicated a marginal, but
non-significant benefit in favor of the surgery group in
terms of all-cause mortality; 0.88 (95% CI 0.76-1.02). The
Kaplan-Meier survival estimates at 12 years were 36% (95%
CI 32-40) in the surgery group and 33% (95% CI 28-37) in
the surveillance group.

AAA-related mortality. A total of 95 AAA-related
deaths occurred, 42 in the surgery group and 53 in the
surveillance group (Table II). Adjusted hazard ratios also
indicated a marginal, but non-significant benefit in favor of
the surgery group in terms of AAA-related mortality; 0.74
(95% CI 0.49-1.10). The Kaplan-Meier estimates for sur-
vival without AAA-related death at 12 years were 92% (95%
CI 89-94) in the surgery group and 88% (95% CI 84-90) in
the surveillance group.

Results for interaction between randomized group
and CPI fitness score. Tables I and II show the results of
Cox regression analyses for all-cause and aneurysm-related
mortality by randomized group. For both randomized
groups, mortality appeared to increase as patient fitness
deteriorated with a mortality rate of 6.3 per 100 person-
years in the fittest group compared with a rate of 14.2 in the
least fit group. However, there was no strong evidence to
indicate that hazard ratios between randomized groups
varied across the fitness spectrum with P values of .176 and
.178 for all-cause and aneurysm-related mortality, respec-
tively. An unexpected finding was noted in the least fit
group of patients where a significant benefit was seen under
a policy of early surgery rather than surveillance. This was
particularly marked in terms of aneurysm-related mortality,
which was halved; adjusted hazard ratio 0.46 (95% CI
0.22-0.98). A post-hoc analysis was performed to investi-
gate whether this benefit could be explained by any other
potentially important confounders. Thus, the adjusted Cox
regression hazard ratios for patients in the tertile of worst
fitness in Tables I and II were further adjusted for Forced
Expiration Volume in 1 second (FEV1), smoking status,
aspirin use, cholesterol, log (creatinine), presence of cardiac
disease, and systolic blood pressure. The hazard ratios
(HRs) did not alter markedly; all-cause mortality HR �
0.69 (95% CI 0.51-0.94), AAA-related mortality HR �
0.46 (95% CI 0.20-1.07).

Causes of death for all patients are shown in Table III.
There were nine cases of emergency AAA repair (Fig 2) but
only 2 patients in the surveillance group survived the pro-
cedure beyond 30-days or discharge. Of the 115 and 35
patients dying without AAA repair in the surveillance and
surgery groups, respectively, (Fig 2), 19/115 (17%) and

8/35 (23%) died of ruptured AAA. The remaining patients
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died of causes unrelated to their aneurysm, principally other
forms of cardiovascular disease and cancer, Table III.

DISCUSSION

For aneurysms, it has been suggested that the fittest
group of patients benefit most from aggressive interven-
tion: for small AAA the fittest patients should undergo early
repair8,10 and for large AAA the fittest patients should
undergo open repair.9 Moreover, in the current era of
endovascular aneurysm repair, the debate about decision-
making and fitness for aneurysm repair has reopened. Fit-
ness scoring of patients with large AAA enrolled in the
EVAR 1 and DREAM trials already has provided evidence
against the premise that fitter patients should receive open
repair, as the benefit of endovascular repair was most
marked in the fittest patients.11,12 New trials are testing
whether EVAR is justified in fit patients with small AAA.5,6

Here we add to the current debate about fitness by provid-
ing evidence against a selective policy of early open repair
for the fittest patients with small aneurysms. In fact, fitness
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Table I. Deaths from any cause by randomized group wit
interaction between fitness score and randomized group

No. deaths/No. patients
(deaths per 100

person.years)
Cr
rat

Surgery
n � 563

Surveillance
n � 527

All patients 362/563 352/527 0.89
(8.0) (8.8)

By fitness tertiles
Good fitness 108/204 106/185 0.92
n � 389 (6.1) (6.5)
Moderate fitness 153/232 126/206 1.00
n � 438 (8.0) (7.8)
Poor fitness 101/127 118/134 0.75
n � 261 (12.5) (15.9)
Missing fitness data 0/0 2/2
n � 2

No., Number; CI, confidence interval; AAA, abdominal aortic aneurysm; n
*Adjustment made for age, gender, and initial AAA diameter.
scoring of patients enrolled in the UKSAT possibly indi-
cates the converse; the least fit patients may gain most from
a policy of early elective open surgery. However, the overall
tests for interaction did not provide any strong evidence
that the benefit of surgery varied significantly across the
whole fitness spectrum.

For the groups of good fitness and moderate fitness
there was no difference in either all-cause or aneurysm-
related mortality after 12 years of follow-up, as all the
hazard ratios were close to 1. In contrast, in the group of
least fitness, aneurysm-related mortality from a policy of
surveillance was twice that from a policy of early interven-
tion. There also appeared to be a benefit for all-cause
mortality associated with a policy of early surgery in this
group. Since the CPI fitness score does not directly include
a component for age or gender, these were included in
the adjustment variables. In fact, there was no difference in
age across these tertiles, all three groups having a mean
(SD) age of 69 (4) years, and thus the benefit seen in the
least-fit group is unlikely to have been influenced by age.

In the UKSAT, fitness for surgery was determined

: n = 389, mean = -1.8, SD 3.7, range -15 to 0 
ess: n = 438, mean = 8.8, SD 3.3, range 1 to 13   
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the UK patients with those enrolled in the ADAM trial,3

shows that the UK trial enrolled patients of poorer fitness
with, for example, worse lung and renal function. Thus, the
poor fitness group defined by CPI in the UK trial may not
be represented well in the ADAM trial. Some of the differ-
ence in mortality from elective open surgery between the
two trials has been attributed to these differences in patient
fitness.2 The poor fitness group in the UK trial has much
higher mortality rates than the good and moderate fitness
groups, with rates in the poor fitness group being almost
twice those in the good fitness group (Tables I and II).
Therefore, it is pertinent to consider how the inclusion of
this poor fitness group (i) has influenced the findings of the
UKSAT, (ii) affects any future trials of endovascular repair
vs surveillance for small aneurysms, and (iii) influences
surveillance strategies for those of poor fitness with screen-
detected small aneurysms. These issues are discussed below.

Final, 12-year follow-up of patients enrolled in the
UKSAT showed no significant difference in all-cause mor-
tality between the randomized groups, although the direc-
tion of results was in favor of early surgery. There is no
evidence that the fitter patients gained any benefit from a
policy of early intervention, but the inclusion of the poor
fitness group may have influenced the direction of the
result. Survival is important, but not the only factor used in
the estimation of cost-effectiveness. Without knowledge of
the costs and quality of life changes in the poor-fitness
group, it is not possible to predict whether early interven-
tion would be cost-effective in this group of patients.
Aneurysm-related mortality was not specified as an out-
come measure when the UKSAT was established in 1991,
and initially the trial did not report on aneurysm-related
mortality. Therefore, the aneurysm-related mortalities re-
ported here may be underestimates, since we did not iden-
tify aneurysm-related deaths that may have occurred more

Table II. Deaths from AAA-related cause by randomized
and test for interaction between fitness score and randomiz

No. deaths/No. patients
(deaths per 100
person/years)

C
ra

Surgery
n � 563

Surveillance
n � 527

All patients 42/563 53/527 0.7
(0.9) (1.3)

By fitness tertiles
Good fitness 12/204 12/185 0.9
n � 389 (0.7) (0.7)
Moderate fitness 20/232 17/206 1.0
n � 438 (1.0) (1.1)
Poor fitness 10/127 23/134 0.4
n � 261 (1.2) (3.1)
Missing fitness data
n � 2

0/0 1/2

No., Number; CI, confidence interval; AAA, abdominal aortic aneurysm; n
*Adjustment made for age, gender, and initial AAA diameter.
than 30-days after surgery.
We only can speculate as to why, in the poor-fitness
group, early surgery conferred a possible benefit on aneurysm-
related mortality. First, factors used to define patient fitness
appear to influence aneurysm rupture; for example, poor
lung function is associated with an increased risk of rup-
ture.19 Second, any rapid deterioration of fitness may have
rendered patients unsuitable for open surgery when their
aneurysm exceeded the 5.5 cm threshold diameter, leading
to an excess of late ruptures in the surveillance group.
However, there is little evidence for this, since the propor-
tion of ruptures in those without aneurysm repair was
similar in the two randomized groups and only two cases of
late rupture (2001-2006) were reported in the surveillance
group. Third, it might be argued that patients of worst
fitness experience more marked deterioration over time
which not only increases their risk of aneurysm rupture but
also makes them more vulnerable to the post-operative com-
plications associated with their later aneurysm repair, particu-
larly in relation to respiratory and renal function that have
been shown to be strong prognostic indicators of survival after
aortic repair.6-18,20,21 However, there are too few operative
deaths to evaluate whether operative mortality increased over
time in the surveillance group although no significant differ-
ence was found between randomized groups overall.4

The criterion of fitness for surgery or intervention
varies from center to center and from country to country.
Individual center or national results are likely to be influ-
enced strongly by the selection of patients, particularly with
respect to their fitness. Future meta-analyses of randomized
trials may have to take fitness into consideration when
interpreting results. For current and future trials of either
interventions or pharmacologic therapy for the manage-
ment of AAA, it will be essential to collect baseline data to
describe the fitness of patients and this may prove to be
particularly important for the current trials testing EVAR in
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small AAA.5,6 For this latter purpose, it would be beneficial
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to have international consensus about the fitness scoring
system to be used. For instance, we have used the Custom-
ized Probability Index,11 whereas the DREAM trial used
the Glasgow Aneurysm Score (GAS).12 To determine
whether the Glasgow Aneurysm Score was a better predic-
tor of operative mortality than the CPI, we calculated it for
UKSAT patients and compared the results with the CPI in
the subset of 467 patients who had elective aneurysm repair
within 6 months of randomization to the surgery group.
The results are available in Appendix (online only). In
summary, both scores demonstrated an increase in opera-
tive mortality with deteriorating fitness, but the GAS ap-
peared to be a stronger predictor of mortality than the CPI
when logistic regression was used to investigate the rela-
tionship between scores and risk of death. The CPI was
developed for use in all patients undergoing vascular sur-
gery and the type of surgery was one of the strongest
prognostic indicators for operative mortality. In our analy-
sis, nearly all patients underwent open aneurysm surgery

Table III. Causes of death by randomized group for all
patients (A) and for subgroup dying without AAA repair (B)

Cause of death
Surgery
group

Surveillance
group Total

(A) Causes of death by
randomized group for all
patients

Myocardial infarction 55 58 113
Stroke 27 27 54
Thoracic aortic aneurysm 9 13 22
Primary AAA rupturea 11 23 34
Secondary graft rupture

after AAA repair 2 2 4
Death attributed to elective

AAA repairb 29 28 57
Other cardiovascular 72 70 142
Lung cancer 33 21 54
Other cancer 56 46 102
Other deaths 66 63 129
Unknown 2 1 3
Total 362 352 714
Total AAA-related 42 53 95

(B) Causes of death for all
patients dying without
AAA repair by randomized
group

Myocardial infarction 5 20 25
Stroke 2 12 14
Dissecting aortic aneurysm 1 3 4
Primary AAA rupturea 8 19 27
Other cardiovascular 6 23 29
Lung cancer 4 12 16
Other cancer 4 11 15
Other deaths 5 14 19
Unknown 0 1 1
Total 35 115 150

AAA, Abdominal aortic aneurysm.
aAAA related in bold font.
bDeaths within 30 days of elective repair or coded on death certificate under
ICD9 414.4 as death from non-ruptured AAA.
but the components developed for this score will also have
been influenced by the inclusion of patients undergoing
other types of surgery such as carotid endarterectomy and
infrainguinal bypass grafting. This may have had an impact
on the predictive ability of this score when compared to other
scores developed and validated only in patients undergoing
aortic aneurysm surgery. However, for both the UKSAT and
EVAR trial 1, the CPI demonstrates a trend of increasing
operative mortality as fitness deteriorates, although the in-
crease appears to be more marked for the UKSAT (2.2%
increasing to 6.0%, Appendix, online only) compared with the
EVAR trial 1 patients (4.1% increasing to 4.9%).11

We expected the CPI scores of patients in UKSAT to be
higher than those in the EVAR trial 1 which began recruit-
ment in 1999, since in the former trial of the early 1990s
very few patients were taking either of the protective scor-
ing medications (beta-blockers and statins) and data for
scoring the cerebrovascular disease component were un-
available in EVAR 1. However, despite these differences in
fitness and medical therapy between EVAR 1 and the
UKSAT, the ADAM trial which recruited during the mid-
1990s included younger patients of even better fitness with
improved medical therapy and still did not demonstrate any
benefit in the early surgery group.

Following several different aneurysm screening trials
and a recent Cochrane Review,22-25 the benefits of screen-
ing to reduce aneurysm-related mortality are clear. Na-
tional screening programs are being developed in several
countries. However, there is no evidence from randomized
trials about the best surveillance program for small AAAs.
The results of the present analysis indicate that surveillance
and intervention policies might need to be tailored to
patient fitness. Similarly, for large aneurysms intervention
polices should be tailored to fitness, since the EVAR trial 2
showed that for unfit patients a policy of early endovascular
intervention conferred no survival advantage compared
with a policy of no intervention.26

CONCLUSIONS

The conclusions of the UKSAT and the ADAM trial
remain unchanged as there is little benefit to be achieved by
operating early on patients with small AAA measuring
between 4.0 and 5.5 cm. Regular surveillance until the
aneurysm grows to 5.5 cm is a safe, non-invasive and less
costly management policy. Even with very low operative
mortalities of 2% as seen in the fittest patients of this cohort,
there is no evidence to suggest any benefit in operating early.
However, the unexpected finding that less fit patients may
benefit from early surgery requires further investigation in
other independent studies or meta-analysis. It is possible that
the statistical significance of this benefit is a type 1 error,
specific to this sample of patients enrolled in the UKSAT. It is
also possible that our choice of the customized probability
index has demonstrated an erroneous result that would not be
seen with other prognostic risk scores. Thus, we would en-
courage others to investigate whether these results can be
reproduced in other series. If they can, then it is possible that
fitness rather than AAA diameter should be the primary con-

sideration in the decision on when to repair an AAA.
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