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Abstract

Background: Arterial involvement in BehcË et's syndrome is rare.
Aneurysms are common among the arterial lesions, affecting various
arteries but mostly the abdominal aorta. Surgical interposition graft
insertion is the treatment of choice for large aneurysms. However,
vasculitis in these patients is the reason for the notorious surgical
complications that result in up to 50% false aneurysms in anastomotic
sites. Recently, endovascular repair for abdominal aortic aneurysms
has been established.
Objectives: To learn more about vascular BehcË et and, specifically, to compare the results of surgical treatment and endovascular
repair of AAA in patients with BehcË et's syndrome.
Methods: We retrieved the medical records of all 53 patients with
BehcË et disease admitted to Rambam Medical Center during the years
1985 and 2001, and analysed the results and follow-up of open surgery
versus endovascular repair of AAA in patients with known BehcË et's
syndrome.
Results: Of the 53 patients with BehcË et's disease 18 had vascular
manifestations (34%). AAAs were encountered in 8 patients (15%) and
5 were treated. Open surgery (group 1), under general anesthesia,
lasted less than 3 hours with an average aortic clamping time of 34
minutes (range 26±41 min) after which the patients were transferred to
the intensive care unit for 24±48 hours. Endovascular treatment (group
2), although lasting about the same time without the need for intensive
care, necessitated contrast media and fluoroscopy. The length of
hospital stay was considerably shorter for patients after endovascular
repair compared to open surgery (3 days vs. 6 days). Combined
mortality and morbidity was higher in patients who underwent open
surgery compared to endovascular repair (one death, one major
amputation and three anastomotic pseudoaneurysms compared to one
temporary contrast-induced nephropathy).
Conclusions: Vasculo-BehcË et patients with AAA are better
candidates for endovascular treatment than atherosclerotic patients.
Combined morbidity (especially anastomotic pseudoaneurysms) and
mortality of BehcË et patients after endovascular repair is considerably
lower than after open surgery.
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The triad of recurrent ulcers in the oral and genital mucosa coupled
with eye inflammation (uveitis) was first described in 1937 by the
Turkish dermatologist Hulusi BehcËet [1]. Many patients have since
been diagnosed and additional organ involvements have been
AAA = abdominal aortic ameurysm
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reported, but the etiology is still unknown; the highest prevalence is
in the Middle East and Japan [2,3].
Vasculitis is the predominant histopathologic lesion in BehcËet
syndrome [2±5]. Arteries and veins of all sizes may be involved [6].
Vascular lesions occur in up to 25±35% of patients (34% in this
study) and mostly in the form of venous thrombosis and arterial
aneurysms [5±8]. The lesions are different from usual athrosclerotic
lesions and the use of angiography and computerized tomography
may be helpful in distinguishing vascular BehcËet from other
conditions [7]. Approximately 68% of all BehcËet patients with
vascular involvement have both venous and arterial lesions, 25%
have venous lesions alone, and only 7% have exclusive arterial
lesions [5±9]. Although vascular complications are the major cause
of death in patients with BehcËet syndrome, they are not one of the
five major criteria for diagnosis [4,9].
Aneurysms, in BehcËet syndrome, were reported in the left
ventricle, pulmonary, carotid, renal and hepatic arteries and arteries
of the extremities [10,11]. The most frequently encountered
aneurysm, however, occurs in the abdominal aorta. In the present
study we compared the results of conventional open surgey to
those of endovascular repair for large AAA.

Patients and Methods

We performed a retrospective analysis of all the medical data of
patients with BehcËet's disease admitted to Rambam Medical Center
between 1985 and 2001. There were 53 admissions of patients with
BehcËet's disease diagnosed according to known international
criteria. The vast majority of patients was admitted to the
Department of Dermatology with typical recurrent oral and genital
ulcers. Eighteen patients had vascular manifestations (34%), of
whom 5 were treated for abdominal aortic aneurysms. Three other
patients had small aneurysms (diameter < 4 cm) and underwent
follow-up rather than surgical treatment. All the aneurysms (in 15%
of all patients) were saccular, located in the infrarenal aorta [Figure
1] and had a mean diameter of 5.8 cm (range 5.4±7.3 cm).
Additionally, one patient also had a small (1.3 cm) right popliteal
aneurysm. All patients were males with a mean age of 43 years
(range 36±49 years). Abdominal and back pain were the leading
symptoms in three patients with symptomatic AAA in whom a
tender pulsatile abdominal mass could be felt. The other two were
asymptomatic, with incidental finding of the aneurysm by ultrasonography for cholecystitis in one patient and recurrent urinary
tract infection in the other.
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Figure 1. An axial slice from CT angiography showing the abdominal aorta with
a large (5.5 cm) irregular aneurysm extending from the anterior abdominal wall
to the vertebral column. The inferior mesenteric artery (IMA) is patent. There is
erosion of the vertebral body.

Laboratory results were within the normal range except for
elevated white blood cells in one patient and increased erythrocyte
sedimentation rate in two. Screening for thoracic aneurysm by CT
scan and carotid artery disease by duplex was negative in all
patients. Treatment decisions for AAA were based on CT or CT
angiography.

Results

Treatment was decided based on patients' symptomatology and
aneurysmal size as measured by CT scan or CT angiography with
three-dimensional reconstructions. Patients were prepared for
treatment, with special attention paid to BehcËet syndrome and to
their co-morbid diseases. Age, clinical and laboratory findings were
similar for patients who underwent open surgery compared to those
who had endovascular repair for AAA.
Group 1 comprised three patients (two symptomatic) in whom
midline laparotomy was performed under general anesthesia. These
patients presented before we began to practice endovascular repair
for AAA. Dacron tube graft was employed in two patients and
aortobifemoral graft in one. Aortic clamping time averaged 34
minutes (range 26±41 min). There were no cardiac events
associated with either clamping or declamping of the aorta. In
addition, a reversed short saphenous vein graft was used in one
patient, coupled with exclusion of a right popliteal aneurysm. After
surgery, patients were transferred to the intensive care unit for 24±
48 hours. Recovery was uneventful aside from lymphorrhea in one
patient, and they were discharged on the 5th±7th postoperative day.
Approximately 14 months after surgery the patient who was
operated on for both AAA and popliteal aneurysms was readmitted
with right leg ischemia. Angiography revealed a thrombosed
femoropopliteal graft and two suspected anastomotic aneurysms
that were confirmed by ultrasound. During surgery, a 3.6 cm femoral
anastomotic aneurysm was found. A new, end-to-side anastomosis
was performed between the right aortofemoral (dacron) limb and
distal iliac artery with pladget enforcement. Also, a new iliopopliteal bypass using the contralateral saphenous vein was fashioned.
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The deep femoral artery was re-implanted to the graft. Distally, in
the popliteal anastomosis, a smaller 1.9 cm thrombosed aneurysm
was found and excluded. The new anastomosis was carried down to
the tibioperoneal trunk. The patient was discharged after an
uneventful recovery but was readmitted with right leg ischemia 9
months later, this time without anastomotic aneurysm. Three limb
salvage procedures were performed, but infection and ischemia
necessitated right above-knee amputation [Table 1].
The second patient was admitted to the emergency room 3 years
after his surgery, in severe hypovolemic shock due to rupture of an
aortic anastomotic pseudoaneurysm. Secondary midline laparotomy was done with aortic cross-clamping. Unfortunately disseminated intravascular coagulation developed and the patient died.
The third patient is well without anastomotic pseudoaneurysm
almost 12 years after his operation [Table 1].
In this group of patients there were three abdominal aortic
aneurysms and one popliteal aneurysm. Altogether, eight anastomoses were performed and three of these patients had anastomotic
pseudoaneurysms resulting in the death of one patient and major
limb amputation in another [Table 1].
Group 2 consisted of two patients (one symptomatic) who
underwent endovascular treatment. Right and left groin incisions
were performed under epidural anesthesia. A bifurcated Talent
endoprosthesis (Medtronic, USA) was used. The aortic stent-graft
with its single limb was inserted via a transverse arteriotomy in the
right common femoral artery. The covered part of the stent-graft was
positioned just below the renal arteries. The contralateral limb was
then inserted via the left common femoral artery incision. The
landing zone was in the common iliac arteries just above the origin
of the internal iliacs in one case and distal to its origin in the other
(after embolization of one internal iliac artery). The stent-graft was
expanded with a low pressure (2 Atm) balloon. Completion

Table 1. Conventional open surgery for AAA
Patients

Symptoms

Complications

1
2

Abdominal pain
None

3

Abdominal and
back pain, and
claudication

None
Aortic
pseudoaneurysm
at 36 months
Ischemic leg,
femoral
and popliteal
pseudoaneurysma
at 14 months, and
ischemic leg at
23 months

Conventional open
surgery for AAA

Endovascular repair
for AAA
1
2

Back pain
None

Follow-up
and outcome
12 years
Died
Above-knee
amputation

Periprocedural fever 34 months
Periprocedural fever 28 months
and transient
nephropathy
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with pledget [13±15]. In the present
study, when open surgery was performed the anastomoses were placed
as far as possible from the aneurysm.
Early postoperative follow-up was
normal. However, 14 months and 3
years after surgery, pseudoaneurysms
were encountered in 3 of 8 anastomoses (38%), an incidence in agreement with other studies [13±15].
Anastomotic pseudoaneurysms in patients with BehcËet syndrome tend to
grow and rupture and still harbor the
notorious risk of recurrent anastomotic aneurysm after every repair. The
threat, especially when dealing with
the aorta, is so real that it warrants
meticulous follow-up with ultrasound,
CT angiography, or magnetic resonance angiography at least every 6
months after vascular surgery [16].
In the last years endovascular
Figure 2. [A] Anterior-posterior projection of a transfemoral [B] Angiogram of the same patient after insertion of a
angiogram showing a pigtail catheter in the supraceliac Talent stent-graft demonstrating complete occlusion of repair was established and gained
aorta, an irregular saccular aneurysm in the distal aorta and the aneurysm.
popularity especially for poor risk
a fusiform aneurysm in the left iliac artery.
surgical patients [17±19]. Review of
the literature revealed only a handful
arteriography demonstrated the well-positioned stent-graft without of case reports in which endovascular treatment (for fistulae and
leaks [Figure 2]. Overall, the procedures were completed in less aneurysms) was used in patients with BehcËet syndrome [20±24].
than 2 hours using a maximum of 115 ml contrast medium The first published report was in 1998 [20]; and treatment of one
(Iopamiro). These two patients returned to the ward after a short patient, described herein, followed as a short report [22].
We did not encounter any of the potential difficulties of the
stay in recovery and were discharged on the third postprocedural
day. Recovery was uneventful apart from fever on the night of the endovascular repair technique, enabling a straightforward short
procedure in both patients, and temporary contrast-induced procedure. The aneurysmal sac [Figure 1 and 2A] was short, as seen
nephropathy (rise in creatinine level to 1.7 mg/dl) in one. At with saccular rather than diffuse aneurysms, and a long neck
follow-up visits the abdomen was not tender and there were no allowed better anchoring of the stent-graft to the aorta (in order to
aneurysms in the groins in either patient. CT angiography was avoid proximal ± type I ± leak). Only one embolization was
obtained 1 month following the endovascular treatment and every 6 necessary to prevent a type II leak (retrograde leak from the inferior
months thereafter. Good positioning and patency of the graft was mesenteric artery or lumbar arteries). The patients were relatively
demonstrated. A protocol of early and late CT scans confirmed that young and therefore had only mild atherosclerotic changes and no
there were no leaks. The aneurysmal sac showed a considerable elongation or tortuosity of the iliac arteries, enabling easier
regression. At the present time, 34 and 28 months after the passage of the introducer. Sharp angles might increase material
procedure, the patients are without anastomotic pseudoaneurysm. wear and tear, resulting in migration or fracture in a long-standing
stent-graft. Overall, the postoperative course was easier and the
Discussion
length of hospital stay considerably shorter in our patients treated
It is common practice to treat large AAAs in order to prevent with endovascular repair (3 vs. 6 days). The short and mid-term
rupture and death. Surgery is performed in the majority of these result is favorable, demonstrating shrinkage of the aneurysmal sac.
patients. Technical difficulties associated with surgical treatment in Moreover, clinically and radiologically, after follow-up of 28±34
BehcËet syndrome are due to the nature of the histopathologic months, there is no evidence of a leak or development of a femoral
changes: namely, vasculitis in the vasa vasorum and thickening of pseudoaneurysm. Although late pseudoaneurysm may occur
the media with separation of the elastic fibers. Recurrent false eventually in the common femoral artery due to the dissection
aneurysms in anastomotic sites may result in as high as 30±50% of and sutures, it lends itself to an easier treatment as compared to
cases [12±14]. To avoid such complications the anastomoses aortic pseudoaneurysm.
The enthusiasm for endoluminal treatment is considerable,
should be done in macroscopically disease-free segments. Some
authors have also suggested aneurysmorrhaphy, ligation of however there are some major concerns regarding long-term
aneurysms when possible, or wrapping the anastomoses by sutures durability since no prosthesis has remained in continuous
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unmodified use for long. In addition, various kinds of endoleaks,
migration of the stent-graft, and the fact that more than 20% of
patients require re-intervention (proximal or distal extensions or
embolizations) after 1 year, prompted a leading article that referred
to endovascular treatment as ``a failed experience'' [25].
The advantages of durability, less contrast media required before
and after treatment, and immediate availability of the open surgical
procedure compared to endovascular repair are less striking in
young and non-atherosclerotic patients especially when avoiding
the notorious anastomotic aneurysms.
In summary, vasculo-BehcËet patients with AAA are better
candidates for endovascular treatment than are atherosclerotic
patients. Technical feasibility increases in these young patients due
to the nature of the disease, enabling better positioning of a stentgraft and avoiding the notorious complication of anastomotic
pseudoaneurysms in the aorta. Meticulous follow-up is mandatory,
not only to ascertain the absence of anastomotic aneurysms in the
femoral arteries but also to detect early on the migration of the
stent-graft, late occurring leaks and wear and tear fractures of the
device.
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Ubiquitin ligase Mdm2 fateful dose
The p53 tumor suppressor pathway is frequently inactivated in
human cancer. In response to stress, the cellular levels of p53
protein rise, which can lead to either cell growth arrest or
apoptosis. In normal cells, p53 levels are kept low through rapid
protein turnover. This process is tightly regulated by the E3
ubiquitin ligase Mdm2, but experiments aimed at dissecting the
mechanistic details have yielded conflicting results. Li et al. show
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that the fate of p53 is determined by the level of Mdm2 activity in
the cell. Low levels of Mdm2 promote mono-ubiquitination and
nuclear export of p53, whereas high levels of Mdm2 promote its
poly-ubiquitination and degradation in the nucleus.
Science

2003;302:1972
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