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Summary
Endovascular aneurysm repair (EVAR) has provided a
safe and effective alternative to the standard open repair
of abdominal aortic aneurysms (AAAs). It has, however,
been associated with a high requirement for secondary
interventions. This prompted us to compare the two
procedures with regard to secondary interventions and
mortalities. The sample size was 278 patients, of whom 156
had undergone the open operation and 122 had undergone
EVAR. The perioperative morbidity and mortality, as well
as the major and minor secondary intervention rates, were
obtained for these patients. The results suggest that there
is no significant difference in secondary interventions and
mortality between the two groups, despite the EVAR group
being at significantly higher risk.
Open surgical repair is regarded as the gold standard for the
management of abdominal aortic aneurysms (AAAs). The
advantage of open repair is that it is a proven procedure that
is durable and is perceived to have significant freedom from
surgical complications. The disadvantage of open repair is an
increased perioperative morbidity1 and mortality,2 substantial
functional impairment3 and lengthy hospitalisation.4
Since its introduction by Parodi et al.5 in 1991, endovascular aneurysm repair (EVAR) has provided a viable alternative to open surgery. The advantages of EVAR are lower
perioperative morbidity and mortality, shorter hospitalisation
and a shorter recovery period.2,6,7 The major concern about
EVAR is that it is reported to be plagued by many secondary
interventions resulting from complications such as endoleaks,
graft migration, graft occlusion and rupture.8-13
This perception of poor efficacy of EVAR over the long
term prompted us to compare the two procedures with regard
to co-morbidities, mortality and secondary interventions.

Study design
A total of 278 patients with AAAs who presented between
June 1998 and June 2005 were studied. The indications for
repair were aneurysms greater than 5 cm in diameter or that
increased in size by more than 1 cm per annum.

The patients enrolled were subjected to either open surgical repair or endovascular repair. The younger, fitter patients
underwent open repair. EVAR was reserved mainly for older,
higher-risk patients with multiple co-morbidities, provided
that they had suitable anatomy for the procedure. Patients
with unsuitable anatomy for EVAR underwent open surgical
repair. Exclusion criteria included suprarenal, inflammatory
and ruptured aneurysms.
Open surgical repair included aortic tube grafts, aorto
bi-iliac bypasses and bi-femoral bypasses, depending on the
condition of the iliac arteries. Patients were routinely followed up at 30 days, 3 months, 6 months, 1 year and thereafter annually. Patients were examined clinically and special
investigations were requested on the basis of the individual’s symptoms and signs. The EVAR candidates underwent
duplex Doppler examinations after 30 days and 3 months,
while computed tomography (CT) scans were performed at
6 months and annually to exclude endoleaks.
The parameters measured were anaesthesic risk according
to the criteria of the American Society of Anesthesiologists
(ASA), the type of procedure and the size of the aneurysm.
The outcomes reported were perioperative and long-term
mortalities, as well as complications resulting in the need
for major and minor secondary procedures. The major and
minor procedures were classified according to the type of
complication, morbidity and duration of hospitalisation.
Open repair was performed under general anaesthesia.
Twenty per cent of the endovascular repairs were performed
under epidural anaesthesia, and 80% under general anaesthesia. Patients who underwent open repair were managed
postoperatively in an intensive care unit, whereas the EVAR
patients were managed in a high-care facility.

Results
A total of 156 patients underwent open surgical repair
(OSR). There were 139 males and 17 females. Of the 122
patients who underwent endovascular repair, 117 were males
and 5 were females. The median age of the open repair group
was 66 years (mean 66.25 years, range 54 - 83 years). The
median age of the EVAR group was 66 years (mean 66.2
years, range 69 - 85 years). The median size of the aneurysms
in the open repair group was 55 mm (mean 57.06 mm,
standard deviation (SD) 10.41 mm, range 36 - 98 mm). The
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Kaplan-Meier survival estimates, OSR vs EVAR, ASA II

Analysis time
Follow-up in months

Fig. 2. Comparison of survival, ASA II patients.

Kaplan-Meier survival curves, OSR vs EVAR, ASA III
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median size of the aneurysms in the EVAR group was 60.3
mm (mean 57.1 mm, SD 10.4 mm, range 35 - 94 mm). A
Dacron bypass graft was used in all the patients who underwent open repair. The stent grafts placed in the EVAR group
included 91 Talent, 16 Excluder, 7 AneuRx, 6 Zennith and 2
Endologyx stents.
The median follow-up period for the open repair group
was 28 months (mean 33.61 months, range 0 - 85 months).
The median follow-up period for the EVAR group was 24
months (mean 32.9 months, range 0 - 88 months). The
perioperative mortality of the open repair group was 4.49%
(N = 7/156), whereas that of the EVAR group was 3.28%
(4/122). The long-term mortality was 6.41% (10/156) in the
open group and 13.93% (17/122) in the EVAR group (Table
I). There was a significant difference in the ASA categories
between the two groups (p = 0), with the open repair group
having 66.67% (104/156) in the lower-risk ASA II category,
and the EVAR group having 61.48% (75/122) in the higherrisk ASA III category (Table II). None of the long-term
deaths in both groups were related to the aneurysm repair.
The Kaplan-Meier survival estimates between the two groups
demonstrated no significant difference (Figs 1 - 3).
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Kaplan-Meier survival estimates: OSR vs EVAR
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Fig. 3. Comparison of survival, ASA III patients.

Analysis time
Follow-up in months

Fig. 1. Comparison of survival, all patients.

A total of 26 secondary interventions were recorded for the
open repair group. Of these, 16 (rate of 10.26%) were found

to be major interventions. These included the following
procedures: 9 incisional hernias, 1 trash foot, 1 graft occlusion, 1 graft sepsis, 1 bowel obstruction, 1 false aneurysm, 1
retroperitoneal bleeding, and 1 secondary closure. The minor
secondary interventions included 10 superficial skin necroses
and lymphoceles (rate of 6.4%). All the above procedures
were performed under general anaesthesia.

TABLE I. RESULTS IN THE OPEN REPAIR AND EVAR GROUPS
Parameter

Open repair

Gender
Male (N (%))
139 (89.10)
Female (N (%))
17 (10.90)
Age (yrs)
66 		
Aneurysm size
55 		
(mm)
Perioperative
7 (4.49)		
mortality (N (%))
Long-term
10 (6.41)
mortality (N (%))
Total mortality
17 (10.90)
(N (%))
Major secondary 16 (10.26)
intervention (N (%))
Minor secondary 10 (6.4)		
intervention (N (%))
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EVAR

p-value (< 0.05)         Significant difference

117 (95.90)		
0.037		
5 (4.10)		
0.037		
66
			
60.3
			

No
No
No
No

4 (3.28)
17 (13.93)		

0.128		

No

21 (16.21)		

0.102		

No

14 (11.48)		

0.621		

No

5 (4.1)		

0.695		

No
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