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Multisaccular Aneuryam Devdoping in Assodation with
Abdominal Aortic Coarctation: Report of a Surgical Case
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This paper reportsarare case of a 65-year-old woman diagnosed with a multisaccular, ab-
dominal aortic aneurysm (AAA), 35 mm in diameter, which was revealed developing just
distal to an abdominal aortic coarctation (AAC), with a 20 mmHg pressure gradient. The
patient underwent corrective surgery for both lesions, with success. Intraoperatively, the
aneurysm wall was found to be so thin and transparent that the inner blood turbulence
could be seen, and it appeared highly susceptible to rupture. When a saccular, thin-walled
AAA developsin association with AAC, early surgical intervention is mandatory regardless
of the size of the aneurysm. (Ann Thorac Cardiovasc Surg 2003; 9: 326-9)
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I ntroduction

It is extremely rare for an abdominal aortic aneurysm
(AAA) to develop in association with abdominal aortic
coarctation (AAC) although athoracic aortic aneurysm
(TAA) sometimes does with athoracic aortic coarctation
(TAC)*? since AAC by itself isarelatively rare vascular
lesion accounting for 0.5-2.0% of all coarctations of the
thoracic and abdominal aortae.*® Recently, however, we
successfully operated on a patient with a multisaccular
AAA developing just distal to AAC.

Case Report

A 65-year-old woman, 152.0 cm tall and weighing 43.6
kg, was referred to us for an AAA which had been inci-
dentally found five years previously. The patient had re-
ceived regular medical follow-up with standard antihyper-
tensive drugs since the aneurysm size had remained small.
Upon physical examination, the systemic blood pressure
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measured by the upper right arm was 140/62 mmHg, and
the upper extremity blood pressure was aways more than
20 mmHg higher than that in the lower extremities. There
was a pulsating, hen's egg-sized mass in the periumbili-
cal region, and there were thrills and bruits (Levine de-
gree 4/6) along the upper abdominal aorta. Abdominal
computed tomography (CT) revealed an AAA, around
which no mantle sign® was seen. Abdominal three di-
mensional (3D) CT clearly demonstrated the
multisaccular configuration of the AAA in conjunction
with the abdominal aorta and adjacent visceral arteries
(Fig. 1). There appeared to be coarctation of theinfrarenal
aorta. Conventional aortography revealed that the right
renal artery branched off significantly distal to the left
one, and the infrarenal aorta tapered and was as small as
the common iliac artery, presenting coarctation (Fig. 2).
Just distal to the coarctation site, a multisaccular aneu-
rysm was clearly shown by aortography. Based of these
images, the wall of the aneurysm was thought to be very
thin, without mural thrombi and atheromatous plaques.
The more distal abdominal aorta showed aneurysmal di-
lation in two other sites. On the other hand, neither stenotic
nor aneurysmal lesions were observed with the visceral
arteries. Therefore the conclusive diagnosis was a
multisaccular AAA developing in association with AAC.
The patient underwent corrective surgery for both lesions.

The operative findings and reconstructive procedure
areillustrated in Fig. 3. The external diameters of the su-

Ann Thorac Cardiovasc Surg Vol. 9, No. 5 (2003)



Fig. 1. Threedimensional computed tomography in the left ante-
rior oblique view. A multisaccular aneurysm is clearly seen
developing just distal to the aortic narrowing, that is, coarcta-
tion. The largest part of the aneurysm islocated at the root of
the inferior mesenteric artery which communicates with a thick
meandering artery.

prarenal, interrenal, and infrarenal aortae measured 18
mm, 15 mm, and 10 mm, respectively. There was an un-
usually thick meandering artery originating from asplenic
artery and terminating in the root of the inferior mesen-
teric artery (IMA). A multisaccular aneurysm was ob-
served developing just distal to the coarctation site. The
maximum diameter of the aneurysm was 35 mm at the
IMA root, where the aneurysm wall was so thin and trans-
parent that inner blood turbulence could be seen. Dissec-
tion of the peritoneum from the walls of AAC and AAA
was quite easy since there was neither abnormal adhe-
sion nor thickening of the peritoneum. Using the direct
needle-puncture method, the pressure gradient across the
AAC was determined to be 22 mmHg. After systemic
heparinization and isolation of the abdominal aorta, with
the most proximal cross-clamp placed between the right
and left renal arteries, the aortawas transected 7 mm dis-
tal to theright renal artery. The left anterior aspect of the
proximal stump of the aortawas cranially incised as high
aspossible (Fig. 3, inset) not only to make it easy to can-
nulate the right renal artery with an 8-French catheter for
renal protection but also to enlarge the stenotic site. Via
the catheter, the right kidney was perfused with 500 ml
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Fig. 2. Aortogram in the anteroposterior projection. Theinfrarenal
abdominal aortatapers, presenting coarctation which is masked
by the engorged superior mesenteric artery, and distal to the
coarctation a multisaccular aneurysm is observed. Note the
unusually long distance between the right and left renal arter-
ies. An artery observed just distal to the right renal artery isan
engorged lumbar artery as one of collaterals to the lower half
of the body.

of 4°C lactated Ringer’s solution using a pressure cuff
set around 80 mmHg. A prosthetic vascular graft (12 mm
in diameter), with a tongue-shaped sleeve, was anasto-
mosed in an end-to-end way using a Dacron felt strip (Fig.
3, inset). Theright rena circulation was restored by mov-
ing the most proximal aortic clamp on to the graft. After
doubly ligating the IMA root and cross-clamping both
iliac arteries, the aneurysm and distal abdominal aorta
werelongitudinally incised in asegmental manner, which
was useful to control a significant influx of blood from
lumbar arteries. There was neither mural thrombus nor
atheromatous plaque in the multisaccular aneurysm. The
distal aorta was transected just proximal to the iliac bi-
furcation, where the graft end was directly anastomosed.
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Fig. 3. Diagrams of the intraoperative vascular anatomy and the
reconstructive procedure. The vascular anatomy isillustrated
in accordance with that shown in Fig. 2. The inset shows the
aortic reconstructive procedure, and the broken double lines
indicate the site of the most proximal cross-clamp.

Postoperatively, the pressure difference between the up-
per and lower extremities eventually disappeared.
Macroscopic examination of the surgical specimen
from the coarctation site revealed that it was not the thick-
ening of the aortic wall but the decrease of the external
diameter that caused the luminal stenosis of the aorta.
Microscopically, hyaline and/or basophilic degeneration
with fibrous proliferation in the aortic wall was observed,
and muscle fibers were disrupted in some parts and com-
pletely disappeared in other parts; the magnitude of these
changes varied from site to site. There were no histologi-
cal findings which indicated the presence of someinflam-
matory tissue responses. |t was noteworthy that some parts
of the multisaccular aneurysm wall consisted of only a
very thin layer of collagen fibers, and that the elastic
lamina and smooth muscle fibers had completely disap-
peared. There were, however, no histopathological find-
ings suggesting the etiology of coarctation and/or
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multisaccular form of the aneurysm.
Discussion

AAC isarare vascular lesion compared with TAC. Ac-
cording to areview of 119 cases of AAC, the mean and
median ages of the patients were 21.8+16.0 (1 SD) and
17 years, respectively.? Therefore the present patient was
among the oldest. The most common location of the aor-
tic narrowing was interrenal (52%), and the remaining
cases were confined to the suprarenal, infrarenal and dif-
fuse entire abdominal aortain 11%, 25% and 12% of the
119 patients, respectively.® Thus, infrarenal narrowing as
in our caseisrelatively uncommon.

Whether AAC is congenital or acquired is controver-
sia, multiple renal arteries, which are considered to be a
significant finding supporting the congenital origin,¥ were
not observed in our patient. However, an unusually long
distance between the two rena arteriesin the present case
was considered to be suggestive of a congenital disorder.
The decreased external diameter of the aortawhich caused
stenosis was al so attributable to a developmental disor-
der, favoring a congenital origin.® Furthermore, the
patient’'s medical history, clinical signs, and operative and
histological findings did not indicate the presence of any
inflammatory process. Therefore we thought that the AAC
in this patient was of a congenital origin.

Vascular disorders other than multiple renal arteries,
such as stenotic renal arteries, splenic arterial occlusive
lesions, and viscera artery aneurysms, have been noted
in association with AAC.3® In the present case, however,
no such vascular lesions were observed except for alarge
meandering artery, which was considered to have been a
major collateral to the lower extremities viaIMA. The
major vascular disorder associated in this patient was a
multisaccular AAA just distal to the AAC.

The incidence of the association of aortic aneurysms
with whole aortic coarctations was reported to be 17%,
and among 106 cases of aortic coarctation with aneu-
rysms, 103 were TAC and the remaining three were atypi-
cal coarctations; eventually those three were also consid-
ered as atypical TAC rather than AAC.? Thus aortic an-
eurysms devel oping adjacent to AAC have rarely been
documented. Accordingly, we discussed the aortic aneu-
rysm in the present case by referring to those developing
in association with TAC.

A great majority (83%) of previously reported such
aneurysms located adjacent to the stenotic site, and the
most common site (51%) was distal to the stenosisasin
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the present case.? The aneurysms were of the saccular,
dissecting and fusiform typein 77.0%, 18.8% and 4.1%,
respectively, of 122 aneurysmsin 106 patients.? It was
also reported that the walls of the saccular aneurysmswere
often so thin that the inner blood turbulence could be
seen?” asin this case. Although saccular aneurysms are
the most common type reported, the multisaccular type
israre and interesting.?”

The following etiologies of aortic aneurysms associ-
ated with TAC have been proposed:*” predisposition to
aortic wall weakness, acquired aortic wall weakness af-
ter an inflammation, persistent hypertension, and jet-
stream blood turbulence formed by stenosis and/or
backflow from collateralsinto the aorta. In our case, com-
plex factors may have contributed to the devel opment of
the saccular aneurysm. Inflammation, however, could be
excluded since there were no clinical, operative or histo-
logical findings that suggested an inflammatory origin. It
was noteworthy that the largest saccular part of the AAA
was observed at theroot of theIMA, where the aorta must
have received an extraordinary amount of blood influx
from the large meandering artery. That is, in addition to
the poststenotic blood turbulence, the jet stream of the
backflow into the aorta from the large meandering artery
viathe IMA might have played one of the important roles
in the development of the aneurysm in this case.

One of the causes of death in patients with aortic co-
arctation is rupture of the associated aneurysm, which
accounted for 11% of the deaths and occurred at a mean
age of 25 yearsin one study.® Survival of more than 60
years as with the present patient appears to be very
rare among those having both aortic coarctations and
aneurysms. In the series of 106 such patients only one
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survived such along term.? Therefore we think that the
present caseis extremely rare.

In conclusion, when a saccular, thin-walled AAA de-
velopsin association with AAC, early surgical interven-
tion is mandatory regardless of the size of the aneurysm.
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