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To investigate the surgical results and the preoperative states of patients with ruptured abdomi-
nal aortic aneurysm, we carried out a retrospective review of ruptured infrarenal atherosclerotic aor-
tic aneurysms at our institution. Forty-eight cases of ruptured abdominal aortic aneurysm were
treated between January 1980 and December 1997. We classified the cases into two groups: group I
(26 cases), 1980~1989; group II (22 cases), 1990~1997 and evaluated the surgical results and the
preoperative states. The average interval between rupture and operation was 12.7 = 134 hours in
group I compared to 6.9 £ 4.1 hours in group II (p<0.05). The overall mortality rate was 23%. The
surgical results have improved every year and the mortality rate was zero in group II. Most of the
causes of previous surgical deaths were DIC (4 cases) and renal failure (3 cases). The patients in
group I received transfusion of 5,736 + 2,809 ml of blood, while those in group II received 3,257 + 1,440
ml (p<0.05). The surgical treatment for ruptured abdominal aortic aneurysm have improved signifi-
cantly due to the decrease of blood loss under the rapid control of bleeding, that means rapid proxi-
mal clamping and the autotransfusion of shed blood.

Introduction

Until the early 1950's, rupture of abdominal
aortic aneurysm (AAA) was always fatal. The
first successful surgical management of abdomi-
nal aneurysms was by Dubost and associates”.
Since then, a dramatic improvement has been re-
ported in survival rate.

Many factors have played an important role in
reducing the 100 percent mortality. These in-
clude improvements in surgical and anesthetic
techniques, new dependable prosthetic material
for restoring vascular continuity and prompt sur-
gical intervention.

Nevertheless, ruptured infrarenal AAAs are

still associated with a high mortality?~®. To inves-
tigate the surgical results and the preoperative
state of patients with ruptured AAA, we carried
out a retrospective review of ruptured infrarenal
atherosclerotic aortic aneurysms at our institu-
tion.
Patients and Methods

Forty-eight cases of ruptured AAA were treat-
ed between January 1980 and December 1997.
They ranged in age from 34 to 91 years, and
there were 42 male and 6 female patients. We
have introduced the autotransfusion system since
1990. We classified the cases into two groups. Pa-
tients in group I were treated between 1980 and
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Table 1 Patient characteristics
oS a0k 100 p-value
Age(years) 67 * 13 72 £ 10 NS
Gender (male/female) 23/3 19/3 NS
Blood pressure 74 £ 34 72 £ 38 NS
systolic pressure (mmHg)
pH 734 £ (.13 737 = 0.1 NS
Base excess (mmol/1) - 56 =63 ~ 43 = 47 NS
Hb (g/dl) 98 £ 24 100 £ 2.1 NS
Interval rupture — op. (hrs) 12.7 + 134 69 * 41 p < 005
op. —* proximal clamp (min) 51 % 67 31x21 NS
Blood loss (ml) 5467 + 3,229 1,465 + 1,827 p < 0.05
Blood transfusion (ml) 5,736 + 2,809 3,257 + 1,440 p <005
Urine output (ml/kg/hr) 47 = 47 32+ 20 " NS
Left thoracotomy (n) 3(11.5%) 6(27.3%) NS

Values are expressed as the mean = SD,

NS: not significant.

1989. Those in group II were treated between
1990 and 1997. Of the 48 patients, 26 were in
group I and 22 in group II. Those in group II re-
ceived autotransfusion of shed blood. The aver-
age interval between rupture and operation was
12.7 % 134 hours in group I compared to 6.9 + 4.1
hours in group II (p<0.05) . All patients had acido-
sis, anemia and hypovolemic shock on admission.
However, no significant differences existed be-
tween the two groups for the following variables:
age, gender, blood pressure, pH and base excess
(Table 1).

Of the 48 patients, 9 with massive ruptures un-
derwent left thoracotomy for cross clamping of
the descending aorta, and the remaining 39 un-
derwent midline laparotomy. The clamp position
was at the infrarenal aorta in 30 patients and at
the suprarenal aorta in 9 patients.

Perioperative data was evaluated retrospec-
tively by reviewing patient's hospital records.
The data were analyzed using a statistical soft-
ware (Stat View, Abacus Concepts Inc.,USA).
Values at each study point were presented as
mean * standard deviation. Univariate analysis
was conducted using Student's t test, chi-square
test, or the 2-tailed Fisher's exact test with the

proportions in categorical variables. Significant
differences between measurements is defined as
p<0.05.

Results

The overall mortality rate was 23%. The mor-
tality in group I was 42%, including surgical
death (=POD 30) in 23% and hospital death (>
POD 30) in 12%, while that in group II was zero.
The surgical results have improved every year
(Figure.).

The causes of surgical death were renal failure
(3 patients), hypovolemic shock due to bleeding
(2 patients), DIC (2 patients) and multiple organ
system failure (1 patient), while the causes of hos-
pital death were DIC (2 patients) and pneumonia
(1 patient).

Significant postoperative complications oc-
curred in many patients (Table 2). In group I, re-
nal failure developed in 8 patients (31%), DIC in
5 patients (19%) and sepsis in 2 patients (8%),
while in group II, renal failure developed in 2 pa-
tients (9%), and pancreatitis requiring medica-
tion in 3 patients (14%). The two groups did not
differ significantly in terms of renal failure, sepsis,
pneumonia, ischemic colitis, pancreatitis, and mul-
tiple organ system failure. However, patients in
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group I 15 11 /26 (42.3%)
p<0.05
group I 22 0/22 (0%)
Total 11/48 (23%)
10 20 30 cases
] ||
Survival Surgical death Hospital death
(= POD 30) (> POD 30)
8 cases 3 cases
Causes Renal failure 3 (37.5%)  pIC 2 (66.7%)
of death Bleeding 2 (25%) Pneumonia 1 (33.3%)
DIC 2 (25%)
MOF 1 (12.5%)

Figure Mortality

Table 2 Complications

group I group II p-value
Renal failure 8(30.7%) 2(9.1%) NS
DIC 5(19.2%) 0 p < 0.05
Sepsis 2(7.7%) 0 NS
Pneumonia 1(3.8%) 1(4.5%) NS
Ischemic colitis 1(3.8%) 2(9.1%) NS
Pancreatitis 1(3.8%) 3(13.6%) NS
MOF 1(3.8%) 0 NS
Others 2(7.7%) 2(9.1%) NS

NS: not significant.

group I were significantly more likely than those
in group II to have DIC.

The volume of intraoperative bleeding was
5467 £3,229 ml in group I and 1,465 + 1,827 ml in
group II. The patients in group I received trans-
fusion of 5,736 + 2,809 ml of blood, while those in
group II received 3,257 ml (p<0.05). It was possi-
ble to decrease the volume of intraoperative
blood transfusion significantly in group II by the
rapid control of bleeding, that means rapid proxi-
mal clamping, and the use of autotransfusion
technique of shed blood. Those patients who re-
quired greater blood transfusion had a tendency
for higher mortality. No significant differences
existed between the two groups in urine output,
interval between start of operation and proximal

clamping, and the number of patients with left
thoracotomy.

Examining all 48 patients together, the degree
of acidosis on admission was the most powerful
univariate predictor of death (Table 3) . Age, gen-
der, blood pressure, urine output, and left thora-
cotomy failed to attain univariate significance. In
addition, the greater the transfusion required and
blood loss, the higher the mortality.

Discussion

The overwhelming majority of elective ab-
dominal aortic aneurysm (AAA) repairs are done
to prevent rupture”®. If one could accurately pre-
dict which aneurysm was going to rupture and
when, the clinical problem of patient selection
and timing of operation would have a straightfor-
ward solution. Unfortunately, aneurysms are un-
predictable and treacherous. In most reports of
surgical series of AAAs, ruptured aneurysms ac-
count for approximately 18% to 20% of repairs.
In the Canadian experience”, 17.7% of AAAs had
ruptured, and in the Michigan experience the fig-
ure was 18.3%" . Surgical mortality associated
with ruptured AAA was a approximately 50% in
the Michigan study, and did not change signifi-
cantly from 1980 through 1990. The Canadian
study also reported an in-hospital mortality rate
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Table 3 Comparison of clinical features

Status at discharge

Alive Dead p-value
n =37 n=11
Age (years) 72 = 10 66 = 15 NS
Gender (male/female) 32/5 10/1 NS
Systolic pressure (mmHg) 72 = 38 62 = 23 NS
pH 737 £ 0.1 7.28 £ 0.18 NS
BE (mmol/]) — 43 + 48 - 110 £ 53 p < 0.05
Hb (g/dl) 100 = 2.1 93 £ 29 NS
rupture — op. (hr) 69 + 41 15 + 17 NS
op. — proximal clamp (min) 31 =21 57 = 104 NS
Blood loss (ml) 1,465 + 1,827 7691 = 3122 p < 005
Blood transfusion (mi) 3,257 £ 1,440 7234 £ 2,885 p <005
Urine output (ml/kg/hr) 3220 19 = 25 NS
Left thoracotomy (n) 6(16%) 3(27%) NS

Values are expressed as the mean * SD, NS: not significant.

of approximately 50% for ruptured AAAs.

A retrospective review of 48 ruptured infrare-
nal AAA with classification of the patients into
clinical groups based upon the preoperative sev-
eral factors was undertaken. Several factors re-
lated to the aneurysm also have an impact on re-
sults. For example, mortality is greater among
patients who experience a free intraperitoneal
rupture, or who have suprarenal extension of the

2 We treated 48 cases of ruptured

aneurysm
AAA. Nine patients with Fitzgerald’ s classifica-
tion” ITI and IV, who underwent left thoracotomy
for cross clamping of the descending aorta, had a
tendency for higher mortality. The hemodynamic
status of the patients when first seen is also pre-
dictive of outcome. For example, in a report from
the University of Michigan'?, the intraoperative
mortality rate was 39%, and the overall mortality
rate was 78%, among patients who had a systolic
blood pressure less than 80 mmHg. In another re-
cent series”™, survival was significantly (p<
0.05) better among patients whose initial systolic
blood pressure was at least 70 mmHg. Low hema-
tocrit when first seen also correlates with an un-

14)

favorable outcome'. Preoperative cardiac arrest

is an especially ominous clinical sign ‘that has

been shown to be independently predictive of
mortality in several series™. In one report, no
patient who experienced a preoperative cardiac
arrest ultimately survived. Finally, delay in mak-
ing the correct diagnosis significantly increases
the likelihood of a fatal outcome, and typically oc-
curs in individuals with small aneurysms™.
Although outcome is largely dependent upon
these patient-related variables, there are some
factors under the control of the operating sur-
geon. Not surprisingly, the duration of the operat-
ing repair has an effect on overall results. For ex-
ample, in one recent series'®the overall mortality
rate was 47% for operations that exceeded 4
hours, but was only 33% when the procedure
took less than 4 hours. In another study'?, the
mortality rate was 100% when the operation was
longer than 400 minutes, but was only 27% when
the procedure was 150 to 250 minutes in duration
(p<0.01). Overall blood loss and volume replace-
ment are also predictive of outcome. In a series
from the University of Michigan, estimated in-
traoperative blood loss >11,000 m! and blood
transfusion requirement >3,400 ml correlated
with overall mortality. In a recent series from the
Mayo Clinic'?, the overall mortality rate was 55%
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among patients who received >3,000 ml of blood,
compared to a mortality rate of 40% (p<0.04)
among those who had a lower transfusion re-
quirement. Finally, persistent hypotension and
low urine output at the complication of the opera-
tive procedure are also predictive of a fatal out-
come'”".

We assume that clinical grouping of these pa-
tients permits the severity of the rupture to be
assessed and the prognosis to be predicted. It's
clear that the rapid control of bleeding and the
autotransfusion technique of shed blood are im-
portant. The most important factor in preopera-
tive states was the base excess, the degree of aci-
dosis on admission. It is associated with the inter-
val between rupture and operation, and the ex-
pansion of rupture. Minimizing preoperative
shock interval is the key points for improving op-
erative outcome of ruptured abdominal aortic
aneurysms.

Conclusion

It is concluded that the rapid control of bleed-
ing and the use of autotransfusion technique of
shed blood significantly improved the results of
surgical treatment in cases of ruptured AAA at
our institution. The most important factor for sur-
vival of these patients was the degree of acidosis
on admission, while efforts should be made to
shorten the interval between rupture and opera-
tion.
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WRMETPABIRE IO T 4 BUABREDRE

RHLTERRE BEER BRSIEE (FE M0 8%
LR

RN AR BRI 535, ARl - WP RE T & IERTFIEOE B BEREOR EIcow
THRES L 72, 5F401d 1980 4E 1 A A5 1997 4E 12 A ¥ TITHE & T ERM A S49% BB B2 2 il © A T4
BT & JEAT L 7R R R BRI 48 BUCTH V), YIEB RIS BRI L7z, ERIZT 69+ 12
T, BRIIT 236 THorz. 1980~1989 4E % THORIE 26 B % group I, 1990~1997 4E F TD
BRI 22 5EB % group 1T & L, BEAEEIEZ HBMRET L7z, group I ICB VT, HED S FHEL T O
I I3 BICEME (group I @ group I1=12.7+134 : 69+4.1 &R, p<0.05) L, HOMEILIZ X 5 47
BIBOMERE &, Aipafsli 2 REYIR-FARAERNIC SN L, BRI CIR2kC 23% (group I : group II
=42 1 0%), SERZ DIC4 B, BEAR4 3B, LM 26, M26THo72. REHTONBERTF DMK
T, FHm, MR, ABRRILE, Hb, M RE, BWSICESELRZOLR o1, BEPLFHE T
DR, FHiH O KRENRER £ CORMIZAEFBRATEVENICH - 7. TS LOEERL,
iyt e (EFFRRE  BHIZET =1465+1,827 1 7,691 £3,122ml), #fImE (ZE75:BK  RER T =
3,257 1,440 : 7,234 +2,3885ml) B & U base excess (EfFBEE © BHIFET = —43+48 : —11+53mmol/
D TR, WINOAEFRRFITRIFTH o 72, BELMMOT Y b o—Lk HEMSE X 3 47
BB DR FM BRI K X 7z,
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