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TheLongterm Follow-up Resultsof Elective Surgical Treatment
for Abdominal AorticAneurysms

Sukemasa Mukai, MD, Hideki Yao, MD, Takashi Miyamoto MD,
Mitsuhiro Yamamura, MD, Takashi Nakagawa, MD, and Masaaki Ryomoto, MD

This study wasaimed at evaluating early and long-term follow-up results of surgical recon-
struction of infrarenal abdominal aortic aneurysms (AAA). A consecutive series of 392 pa-
tients who underwent elective abdominal aortic repair from 1974 to 2000 was reviewed ret-
rospectively. The mean age was 69.8 year s (range 34-90), with 329 malesand 63 females. The
hospital mortality rate was 3.8% (15/392). Of the 203 patientsthat died during the follow-up
period, 28% (56/203) were dueto atheroscleraotic diseases and 25% (51/203) were malignan-
cies. The Patientswhom underwent AAA surgery associated with ischemic heart disease had
a5-, 10-, and 15-year survival rate of 62%, 30%), and 9%, respectively. On the other hand, a
survival rate of those not associated with ischemic heart disease were 71%, 38%, and 16%.
The patients associated with aortoiliac occlusive disease in AAA surgery had a 5-, 10-, and
15-year survival rate of 51%, 11%, and 0% ; those without aortoiliac occlusive disease had a
survival rate of 72%, 43%, and 18%, respectively. There were statistically significant differ-
ences between the ischemic heart disease and the non-ischemic heart disease, the aortoiliac
occlusive disease and the non-aortoiliac occlusive disease in long-term survival r ates respec-
tively. Thesefindings demonstrate that AAA patients associated with ischemic heart disease
or aortoiliac occlusive disease are at a higher risk than those with AAA alone. Therefore,
AAA patientswith aortoiliac occlusive disease and or ischemic heart disease should be man-
aged more intensively before, during and after the operation. (Ann Thorac Cardiovasc Surg
2002; 8: 38-41)
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I ntroduction

Recently, elective operations for abdominal aortic aneu-
rysm (AAA) have been performed safely. However, the
long-term results are not yet satisfactory. The purpose of
this study is to evaluate the early and late results after
elective surgical treatment of AAA, and the long-term
relative survival rate.
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Materialsand M ethods

From April 1974 to August 2000, three hundred ninety
two (392) consecutive patients underwent elective AAA
surgery at Hyogo College of Medicine Hospital. These
patients were eva uated retrospectively. The mean age was
69.8 years (range 34-90), with 329 males and 63 females
(5.2:1). The age and gender of the patients were exam-
ined for influence on actuarial survival and on relative
surviva rates. Survival ratesrelated to ischemic heart dis-
ease (IHD) and aorto-iliac occlusive disease (A1OD) was
also investigated. IHD was diagnosed by past history and
present illness as chest pain, and or ischemic ECG
changes.” In this IHD group, coronary artery graphy
(CAG) was performed on 92 cases (67%). These 92 cases
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Table 1. Preoperativerisk factors among patients undergo
ing repair of infrarenal non-ruptured abdominal
aortic aneurysm (AAA)(n=392)

Risk factors Cases (rate)
Hypertension 270 (69%)
IHD 138 (35%)
AIOD 81 (21%)
Diabetes 45 (11%)
Cerebrovascular accident 45 (11%)
Hyperlipidemia 43 (11%)

IHD: ischemic heart disease; AIOD: aortoiliac occlusive dis-
ease.

Table 3. Hospital mortality rate with and without IHD or

AlIOD
2 anaysis
With Without p value
WD 0138 (65%) 6/254(24%) =0.076
AlOD 8/81(9.9%) 7/311(2.3%) <0.005

IHD: ischemic heart disease; AIOD: aorto iliac occlusive dis-
ease.

were classified as; one- or two- vessal disease; three-ves-
sel disease or left main trunk (LMT); percutaneous coro-
nary artery intervention (PCI) or coronary artery bypass
grafting (CABG) group. The PCI, CABG group isAAA
patients with PTCA or CABG procedure. AIOD was di-
agnosed angiographically as over 75% or long segmental
50% stenotic lesions at the iliac and or femora artery, in
addition to an ankle pressure index of below 0.6.

The demographically matched expected survival rate
was cal culated from Japanese life tables published by the
Ministry of Health and Welfare.? Survival rates were pre-
sented asin the Kaplan-Meier actuarial survival method.
Statistical significance of divergent survival between each
subgroup was examined with the log-rank test. Therela-
tive survival rate was estimated from observed and ex-
pected survival data. Categorical datawere anayzed with
the X test.

Preoperative risk factors are listed in Table 1. Thirty
five percent of patients show IHD, and 21%, AIOD.

Results
The overall hospital mortality rate was 3.8% (15/392).
Major causes of hospital death were bowel necrosis and

others were listed in Table 2. Patients with recognized
AlOD had a significantly higher hospital mortality rate

Ann Thorac Cardiovasc Surg Vol. 8, No. 1 (2002)

The Long-term Follow-up Results of Elective Surgical Treatment

Table 2. Causes of hospital death

Cases
Bowel necrosis 6
Respiratory failure 3
Myocardia infarction 2
Gastric bleeding 3
Brain bleeding 1
Total 15
Table 4. Causes of late death (n=203)
Cases (rate)
Atherosclerotic change 56 (28%)
Myocardial infarction 23 (11%)
Braininfarction 23 (11%)
Other aneurysms 10 (5%)
Malignant diseases 51 (25%)
Respiratory failures 21 (10%)
Heart failures 16 (8%)
Senility 19 (9%)
Sudden death 9 (4%)

of 9.9% (8/81) than without AIOD of 2.3% (7/311)
(p<0.005). IHD tended to increase the mortality rate, but
there was not a significant difference (p=0.076) (Table
3). The mean postoperative follow-up period was 5.5 years
(range 2 months - 21.2 years). The follow-up rate was
97.5% (10 lost cases). Of the 203 deaths that occurred
during the follow-up period, 28% (56/203) were due to
atheroscleratic disease and 25% (51/203) were malignant.
Others were listed in Table 4.

The mean age of all patients was 69.8 years, and the
expected ten and fifteen year survival rates were 64% and
47% respectively. The observed was 35% and 14%, re-
sulting in arelative survival rate of 55% and 29%, re-
spectively. Long-term survival rate of surgical treatment
was lower than expected (Fig. 1).

One hundred thirty nine patients had IHD prior to the
aneurysm repair. These patients experienced a 5-, 10-,
and 15-year survival rate of 62%, 30%, and 16%, respec-
tively. On the other hand, non-IHD patients experienced
asurvival rate of 71%, 38%, and 9%, respectively (Fig.
2). Therewas astatistically significant difference between
the IHD and the non-IHD patients in long-term survival
rates. (p<0.05) In IHD patients, CAG was performed in
92 cases (67%). These patients were classified as. one-
or two-vessel diseasein 52; 3or LMT diseasein 17; and
PTCA or CABG procedure in 23, but there were no dif-
ferencesin the three groups. CAG was performed in only
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Fig. 1. Expected and observed 15-year survival rate for patients
with AAA.

2/3 patientsin the IHD group which may haveled to this
outcome.

Eighty-one patients had AIOD. These patients had ob-
served 5-, 10-, and 15-year survival rates of 51%, 11%,
and 0%, respectively. And the non-AlOD patients had
survival rate of 72%, 43% and 18%, respectively (Fig.
3). Therewas adtatistically significant difference between
the AIOD and the non-AlOD patients (p<0.0001).

Discussion

Elective aneurysm repair clearly prolongs life expectancy
of patientswith AAA larger than 5.0 cmin diameter.d An
operative mortality of 3.8%issimilar to previousreports.*
® Despite improved surgical techniques and anesthesiol-
ogy, this portion has not been reduced significantly over
the years. One of the major causes of operative deathsis
cardiac disease.”® Case selection based on cardiac assess-
ment, combined with more extensive coronary interven-
tion, might reduce the operative mortality further.”® This
is particularly important in patients who undergo the op-
eration at a more advanced age. In this study, combined
AlOD increases early and late mortality rates, because
the preoperative evaluation of IHD was not adequate in
patients with AIOD due to intermittent claudication.

An overall 10-year survival rate of 35% agrees with
previous reports.>® The mortality rate rose to 50% when
compared with an age and sex matched population. This
demonstrates the occurrence of a potentialy lethal dis-
ease other than the AAA itself in these patients. Addi-
tional atherosclerotic lesions coexist more frequently and
increase the mortality rate.

Ischemic heart disease was recognized preoperatively
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Fig. 2. Observed survival rate of AAA surgery associated with or
without ischemic heart disease.
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Fig. 3. Observed survival rate of AAA surgery associated with or
without aortoiliac occlusive disease.

in 35% of the patients. Thereisalittle differencein other
reports.”*19 Hertzer et al. reported that angiographically
normal coronary arteries was only 6% of the patients for
aneurysm repair.*? The incidence of ischemic heart dis-
ease depend upon the modes of the coronary artery in-
vestigation. Coronary arteriography is highly sensitive.
It is, however, invasive and expensive for patients. Rou-
tine use of CAG is, therefore, usually not recom-
mended.®*? Dipyridamole-thallium scanning appears to
be a safe and effective method to evaluate coronary ar-
tery diseases.’** | dentifying patients with ischemic heart
disease is important because their operative risk isin-
creased and long-term survival reduced, when compared
to the non IHD patients. This finding has also been re-
ported in much of the literature.”*®

AIOD was recognized in 21% of the patients preop-
eratively. The preoperative evaluation of IHD was inad-
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equatein AIOD patients, in which exercise-induced ECG
studies could not be obtained because of claudication.
Therefore, AAA associated with AIOD is very important,
so that one of their operative risks is increased and the
long-term survival rate markedly reduces when compared
to those patients without AIOD. Preoperative coronary
arteriography should be strictly performed in AIOD pa-
tients to prevent early and late cardiac death. Therefore,
AAA associated with AIOD should be considered as one
of the complexities of the syndrome.

Conclusion

Thisstudy strongly suggeststhat the operativerisk of AAA
associated with AIOD and or IHD is higher than AAA
aone. Therefore, inAAA with AlOD, and or IHD should
be evaluated more carefully, during the perioperative pe-
riod.
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