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Aortocaval fistula (ACF) is a rare compli-
cation of abdominal aortic aneurysm and of-
ten remains undiagnosed until the aneurysm
is opened. Major complications from repair
of ACF are congestive heart failure due to
fluid overload, pulmonary embolization and
shock from massive hemorrhage!:2. The anes-
thetic management includes a number of
critical aspect, since a delay in the treatment
may lead to potentially lethal disorders. To
demonstrate that hematuria is an important
sign of ACF, we present a case urgently
operated on for ruptured iliac aneurysm, in
which ACF had not been diagnosed before
operation.

Case Report

A 66-year-old man had been well until 22
hr before admission, when he noted sudden
low back pain followed by hematuria. He ini-
tially consulted a urologist with these com-
plaints and fell into pre-shock state during
the examination. Rupture of right common
iliac aneurysm was suspected on computed
tomogram. Immediately, he was transferred
to our hospital and the emergency operation
was scheduled. On his arrival in the operat-
ing room, blood pressure was 80/52 mmHg
and pulse rate 126 beats-min—!. There was
a large, pulsatile mass in the abdomen with
no continuous bruit audible over it. His
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extremities were pale and cold, suggesting
poor peripheral circulation. In particular, the
right lower extremity was markedly swollen
and mottled with a bluish discoloration to
the groin level. EKG showed sinus tachy-
cardia, but there was no apparent sign of
congestive heart failure on physical exami-
nation or chest X-ray films. Grossly bloody
urine was drained through a Foley catheter.
Abnormal laboratory values were as follows:
WBC; 23800 /ul, BUN; 22 mgdl™! and
serum creatinine; 2.2 mg-dl='. The pres-
ence of metabolic acidosis was confirmed
(pH 7.346, BE —7.1). No anemia was no-
ticed (RBC 505 x 10%/ul, Hb 16.7 g-d17!).
Before induction of anesthesia, the radial
artery and the internal jugular vein were
cannulated for monitoring systemic arterial
pressure and central venous pressure, respec-
tively. In a patient with ruptured abdominal
aortic aneurysm, hypotension may be easily
facilitated either by positive pressure ventila-
tion or by muscle relaxation of the abdomen.
Thus laparotomy was started under sponta-
neous respiration following subcutaneous in-
filtration of lidocaine (1%, 30 ml) into the in-
cision site and intravenous administration of
fentanyl (200 mcg). When the proximal por-
tion of the aorta to the aneurysm was able
to be manually manipulated to cope with
bleeding, the trachea was intubated with suc-
cinylcholine. The anesthesia was maintained
with fentanyl (total dose; 15 mcg-kg™!) and
50% nitrous oxide in oxygen, supplemented
by diazepam, halothane and pancuronium as
required. Aortic cross clamp resulted in no
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significant increase in blood pressure. La-
parotomy revealed no gross sign of ruptured
aneurysm in the abdominal cavity. How-
ever, marked swollen ureters and congested
pelvic veins were noticed. The aneurysm was
opened, and the removal of the thrombi from
the aneurysmal sac was followed by unex-
pected profuse venous bleeding. It was soon
confirmed that this bleeding was coming
from the inferior vena cava (IVC) through
a large opening of the aneurysmal sac. An
approximately 3 cm long aortocaval fistula
{ACF) was located between the aneurysm
and the IVC at the confluence of the com-
mon iliac veins. Massive hemorrhage was
managed to control by digital compression
of the ACF, balloon catheters inserted into
the IVC above and below the ACF, and
autotransfusion of the shed blood. Our au-
totransfusion device consists of a modified
cardiotomy suction apparatus, reservoir and
infusion pump, with no provision for either
cell washing or hemoconcentration. Maxi-
mum retransfusion capacity of this device
was approximately 700 mlmin~!. It took
about an hour to close the ACF directly
from the inside of the aneurysm. During this
period two autotransfusion devices were nec-
essary to operate at their full speed to main-
tain hemodynamic stability, and 30000 ml of
shed blood was retransfused. The aneurysm
was subsequently reconstructed with a wo-
ven double velour Y graft. The anesthesia
time was 475 min. Total blood volume of
autotransfusion was 34000 ml, while 1400 ml
of homologous banked blood was transfused
intraoperatively.

Postoperatively, hemolysis, elevation of
transaminases and impaired renal function
were noted transiently, but all of these ab-
normalities returned to normal in a few days.
The patient discharged from the hospital 26
days after the operation.

Discussion

The incidence of ACF has been estimated
to be 1% of all patients with abdominal
aortic aneurysm (AAA) and about 4% in
ruptured AAA!, The most common symp-
toms and physical findings include a pulsatile
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abdominal mass, continuous bruit, abdom-
inal or back pain and high output heart
failure with marked edema of the legs. But
typical findings are recognized in about only
half of the cases!®. In this case, the ACF
was occluded by the thrombotic mass, hence
no continuous bruit was present on physical
examination. The significance of hematuria
in the diagnosis of ACF has been empha-
sized by Brewster et al.* and Salo et al.®
who found hematuria in all their cases of
ACF. Hematuria seems to be caused by the
rupture of dilated veins in the ureters and
the bladder. The ACF increases venous pres-
sure in the hypogastric venous system and
causes venous congestion of the retroperi-
toneal tissues. These distended and fragile
veins rupture and lead to hematuria or rectal
bleeding which is also one of signs of pelvic
venous hypertension.

Understanding of the pathophysiology of
ACF provides a useful guide to the anes-
thetic management. Patients with ACF will
require careful hemodynamic monitoring be-
cause they are susceptible to fluid overload
after fistula closure. A Swan-Ganz catheter
can be helpful in fluid therapy during and
after surgery®. It is also important for anes-
thetist to note that sudden death can ensue
from pulmonary embolization of aneurysmal
contents via the ACF during dissection of
the aneurysm®. Bleeding from the fistula
may be massive and thus the use of auto-
transfusion, if available, is advisable. In this
case, failure to appreciate the significance
of hematuria was probably responsible for
intraoperative overwhelming hemorrhage. If
the presence of ACF is diagnosed before op-
eration, anesthetic management as well as
surgical repair can be performed more appro-
priately.

In summary, ACF secondary to ruptured
AAA requires special anesthetic considera-
tions. The preoperative checking for hema-
turia in patients suffering from AAA is im-
portant to all anesthetists, since hematuria
suggests the presence of ACF.

(Received Jul. 31, 1989, accepted for publica-
tion Dec. 4, 1989)
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