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Four cases among the 149 patients who required repair of an infrarenal abdominal aortic
aneurysm (AAA) during thelast five years, were chronic contained rupture. Thefirst symp-
tom at onset was back pain and physical examination revealed the patientsto bein no acute
distress. The sites of rupture were posterior in all cases. They were operated through an
extraperitoneal approach. There was no operative mortality and all survived. The CT fea-
tures, (1) discontinuity of the rim of calcification in the true aneurysm wall, (2) well defined
soft tissue density adjacent to the aorta, (3) the concealed psoas muscle and the displaced
viscera depending on the size of thelesion, and (4) no appear ance of contrast material in the
hematoma in some cases, led to the correct diagnosis of contained rupture. (Ann Thorac

Cardiovasc Surg 2003; 9: 274-8)
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I ntroduction

There are many false-positive clinical diagnosis of ab-
dominal aortic rupture, in one 1990's report, only 18
(28%) of 65 hemodynamically stable patients in whom
aneurysm rupture was being considered actually had aor-
tic ruptures at surgery.? The utilization of computed to-
mography (CT) in the hemodynamic stable patient with
abdominal aortic aneurysm (AAA) or lumbago can re-
solve the issue of chronic rupture in some cases.? What
kind of CT features can lead to the correct diagnosis?

Cases

Among 149 AAA resections at Fukushima Medica Uni-
versity Hospital from June 1995 to July 2000, four cases
(2.7%) were such a chronically ruptured AAA. Thefirst
symptom at onset was back pain and the physical exami-
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nation revealed the patients to be in no acute distress.
The sites of rupture were posterior in all cases. Treat-
ment consisted of grafting with Dacron fabrics through
an extraperitoneal approach. Table 1 summarizestheclini-
cal datafor four patients. Case 4 was transferred to hos-
pital with severe pain and syncope seven months ago.
However, he was treated as having temporary cerebral
ischemia. Table 2 summarizes the CT features. The CT
scan of case 2 revealed a 90x60 mm sized AAA with
discontinuity of the rim of calcification in the true aneu-
rysmwall (Fig. 1). Review of the CT scans revealed the
same findings three months previously. Digital subtrac-
tion angiography (DSA) revealed a small focal bulge of
contrast media from the aneurysm. In case 3, a 120x50
mm sized AAA was identified with discontinuity of the
rim of calcification in the true aneurysm wall (40 mmin
diameter) (Fig. 2). Diagnosis with CT prompted imme-
diate corrective surgery in all patients. Table 3 summa-
rizes the surgery and findings. In all cases, a tear was
revealed on the posterior aspect. Through thistear, ahuge
pseudoaneurysm had devel oped. Inside the capsule, old
laminated clots and a small amount of recently clotted
blood were encountered. In case 3, when the aneurysm
was opened, it revealed a40 mm tear on its posterior as-
pect. Through this tear, the huge pseudoaneurysm had
developed between the psoas muscle and vertebral bod-
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Table 1. Case histories of patients

Petient no. 1 2 3 4
Age (year)/sex 66/F 66/M 84/M 75/M
Pain Back Back Back Back
Labo. WBC (/mm?d) 9,200 8,200 9,400 4,600
RBC (x10mm?) 281 362 361 398
Hct (%) 26.3 36.9 37.2 354
Hemodynamic stability Yes Yes Yes Yes
Blood pressure (mmHg) 150/90 110/70 156/86 130/68
Interval between rupture and operation (month) 1 3 6 7

Table2. CT features

Patient no. 1 2 3 4
Extended aneurysm size include hematoma (mm) 97x87 90x%60 12050 70x50
Native aneurysm size (mm) 50 60 40 50
Discontinuity of the rim of calcification + +

Delinerated hematoma + + + +
Well defined soft tissue density adjacent to the aorta + + + +

ies. In all these cases, Dacron fabric was grafted ad-
equately and recovery was uneventful. Microscopic find-
ings reveal ed arteriosclerotic aortic aneurysms and orga-
nized hematoma.

Discussion

The chronic rupture of an AAA isknown asa“ contained”?%
or “sealed”® rupture. Szilagyi and associates first de-
scribed this type of rupturein 1961.% In their four cases
the ruptures were small and hemorrhage was effec-
tively encircled by the tissue surrounding the aortic wall.”
In rare cases, estimated at 3.3%%-35%,2 the surrounding

Fig. 1. Abdominal CT scan of case 2 showing a left posterior Fig. 2. Abdominal CT scan of case 3 showing aleft posterior aneu-
aneurysm rupture. rysm rupture between the psoas muscle and vertebral bodies.
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Table 3. Surgery and findings

Patient no. 1 2

Site of rupture Posterior wall Posterior wall
Size of rupture 30x10 40x10

Psoas muscle No relation No relation
Approach Extraperitoneal  Extraperitoneal
Duration of operation (min) 275 244

Dacron graft Bifurcated Bifurcated

3 4

Posterior wall Posterior wall
40x20 20x15
Between the muscle and vertebral body  No relation
Extraperitoneal Extraperitoneal
383 231

Bifurcated Straight

tissue might effectively seal off the rupture of an AAA
and the retroperitoneal hematoma is chronically con-
tained. The sealed rupture might occur when the rupture
is so small that the surrounding tissue effectively walls
off the escape of blood. Because the blood loss is slow
and protracted, the patient’s hemodynamics remains
stable.®

Although some authors have reported aneurysms over
70 mm in diameter,2™9 this type of ruptured aneurysmis
usually small*® or 60 mm or lessin diameter on CT scan.?
In all patientsin our cases, the original sizes of the aneu-
rysm were less than 60 mm. In some instances, a small
focal bulge or minimal aneurysm change in the wall of
the aortais found upon exploration.**? A rupture can be
sealed off under the slow hemorrhage and high resistance
of the surrounding structures.**'¥ At this stage the aorta
is probably still strong enough to contain the tear and
minimize its size.? In case 3, the psoas muscle contained
the pseudoaneurysm. The site of rupture was posterior in
our series, adjacent to the vertebral body. The vertebrae
represent a strong structure able to tamponade the rup-
ture?

Patients have often had symptoms for more than six
months.*® According to autopsy findings, 10% of the pa-
tientswith sealed ruptures of an AAA survived more than
six weeks, but none lived longer than six months.*® Our
longest survivor was seven months although some au-
thors have described a symptomatic period up to two
years.!® A sealed ruptureis still at high risk for free rup-
ture, as it may reopen the tear of the AAA wall by the
gradual enlargement of the hematoma. Finally, bleeding
with wide rupture and massive extravasation occurs. No
onewould argue that the best treatment for contained rup-
tured aneurysm is expeditious surgical repair.®

When the original aortic lesion is small and barely
palpable, it can be difficult to make the correct diagnosis.
When complicated with acomplex case history, the prob-
ability for misdiagnosisincreases. Only the utilization of
an abdominal CT scan with contrast media will resolve
the correct diagnosis.? CT isthe most reliable, clear-cut
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diagnostic tool, and is superior to ultrasonogramsin dis-
playing the aorta, especially if it has a surrounding
mass.’*) Among about 100 reported chronic contained
ruptured AAA since 1961 in the English literature (Table
4), almost all were diagnosed by CT, however, very few
mentioned the details of CT features. Contained rupture
is more frequently characterized by arelatively well-de-
fined soft tissue density adjunct to the aorta (cases 1-4),
which may be associated with alocalized defect in the
concentric calcification of the aneurysm wall (cases 1,
2).39 The perirenal space, the posterior pararenal space,
the psoas muscle, and extraperitonea effusionsfurnished
the anatomic basis for the CT findings.*¥ Hemorrhage
into the perirenal space accounts for displacement of the
renal hilar vessels, effacement of the aortic border, and
silhouetting of the lateral psoas border at the level of the
kidney. Hemorrhage into the posterior pararenal space
accounts for loss of the lateral psoas margin inferior to
the kidney and accounts for displacement of the left kid-
ney. These two hemorrhages might be a*“ contained” rup-
ture. The retroperitoneal mass will be displayed contigu-
ous to the posterior aorta, typically silhouetting the psoas
muscle and displacing the kidney.

The CT features, (1) discontinuity of the rim of calci-
fication in the true aneurysm wall, (2) well defined soft
tissue density adjacent to the aorta, (3) the concealed psoas
muscle and the displaced viscera depending on the size
of the lesion,'**"29 and (4) no appearance of contrast ma-
terial in the hematomain some cases, lead to the correct
diagnosis as a contained rupture.

The danger of an abdominal aortic aneurysm with con-
tained rupture must be emphasized as the timing of the
catastrophic rupture cannot be predicted.
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Table 4. Chronic contained ruptured AAA: reported seriessince 1961 in the English literature
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