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Abstract

Background: We described an operative surgical repair of abdominal
aortic aneurysms in patients with Behçet’s disease followed by the
application of an outer layer of the same used graft material wrapped
around the vascular anastomoses in combination with pre- and postoperative immunosuppressive therapy to protect it from postoperative
pseudoaneurysm formation.

Methods: We retrospectively evaluated both the open surgical
repair of abdominal aortic aneurysms repair and immunosuppressive
medication as an adjuvant treatment in patients with Behçet’s disease,
during the period from January 2010 to December 2013. Patients’ data
were collected, and clinically evaluated. The imaging investigations,
the surgical procedure, graft selection, graft-related complications
were analyzed. Operative intervention was performed for symptomatic
patients, and patients with expanding aneurysms ≥ 5.5 cm. Those
patients who had having Behçet’s carotid aneurysms, patients with
thoraco-abdominal aortic aneurysms, patients with peripheral arterial
aneurysms and those patients with venous system involvement were
excluded from the study.
Results: Ten patients included in the study. There were 8 males and 2
females; the male-to-female ratio, (4:1) with the mean age of 34 ± 2 years
(range 25-40 years old). Nine out of 10 patients were presented with
concomitant infrarenal abdominal aortic aneurysms and bilateral iliac
artery aneurysms and the remaining patient presented with an isolated
infrarenal abdominal aortic aneurysm. Immunosuppressive therapy
was given pre- and post-operatively. Heparin-bonded synthetic Dacron®
Y-shaped graft was used for patients with concomitant abdominal aortic
and iliac aneurysms (n=9) and tube graft was used for the isolated
infrarenal abdominal aortic aneurysm (n=1). None of the postoperative
complications were observed especially, anastomotic pseudoaneurysm,
however, no other graft-related complications were observed after 2
years of follow up.
Conclusion: Surgical repair of abdominal aortic aneurysms in
patients with Behçet’s disease using the wrapping technique at the
site of vascular anastomoses as a prophylactic measure to prevent
postoperative pseudoaneurysm formation, in combination with
immunosuppressive therapy is feasible, safe and effective technique
associated with low morbidity and mortality.
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Introduction
Behçet’s disease is a multisystem chronic inflammatory
disease characterized by neurologic, cardiovascular,
pulmonary, as well as musculoskeletal manifestations.
Vascular involvement occurs in about 7% to 29% of affected
patients [1]. The vascular disease develops in up to 25% to
35% of the patients and has a definite male predominance.
Large artery involvement occurs in 1.5% to 2.2% of all
patients with Behçet’s disease. Whereas aneurysms are
more common than occlusions. The most common sites for
aneurysms are the abdominal aorta, pulmonary, femoral,
popliteal, and carotid arteries [2]. Large vessel arteritis is
uncommon but considered as a major cause of mortality and
Behçet’s disease‐related arterial complications [3], such as
anastomotic site pseudoaneurysms and graft occlusion that
occurs during the postoperative course [4]. Conventional
open surgery is the most commonly used treatment for
the arterial lesions in Behçet’s disease patients [5]. The
vascular anastomosis can be reinforced and wrapped by
using prosthetic materials such as polytetrafluoroethylene
(PTFE) or Dacron® as a patch graft [6]. The use of a normal
arterial segment/the use of an extra‐anatomic bypass
may be recommended by some surgeons [7]. Recently,
the deployment of a covered stent using the endovascular
technique seems to be a safe and effective method [8]. In this
article, we reported our initial experience on prophylactic
prosthetic wrapping of vascular anastomoses for treatment
of patients with Behçet’s aortic aneurysms in combination
with immunosuppressive therapy as an adjunctive treatment
to prevent anastomotic site pseudoaneurysm formation.

Patients and Methods

From January 2010 to December 2013, a four‐year
retrospective study was performed. A data of 10 patients
with Behçet’s aortic aneurysms were collected from Al‐
Hussain University Hospital, Faculty of Medicine for Males,
Al‐Azhar University, Cairo, Egypt. All patients’ data were
collected to retrieve their demographics and their clinical
presentation. In addition to the preoperative investigations,
the surgical procedure, the postoperative follow up
including postoperative different imaging modalities and the
postoperative complications.

claudication pain or abdominal symptoms e.g. pulsatile
abdominal mass with or without low back pain. In addition
to an expanding aneurysm ≥ 5.5 cm in diameter.

Exclusion criteria

Behçet’s disease patients with;

• peripheral arterial aneurysms,

• thoraco-abdominal aortic aneurysms,
• carotid aneurysms

• venous system involvement.

Operative repair

The used graft for aneurysm repair was heparin‐
bonded Dacron® graft, which is made of polyethylene
terephthalate (PET) (Dacron®) ‐ heparin‐impregnated
Dacron® graft [InterGard heparin‐bonded Dacron® grafts
(MAQUET Holding GmbH & Co. KG., Rastatt, Germany)].
We used Y‐shaped graft, the size of which ranged from
(16mm×8mm) to (18mm×9mm) and only one tube graft
and its size was (20mm) in diameter. The open surgical
technique was performed through a transperitoneal
approach. The infrarenal abdominal aorta was exposed
showing the aneurysm sac (Figure 2), followed by exposure
of the iliac arteries. Two separate longitudinal incisions were
performed at both groins centered at the mid‐femoral point
to expose the common femoral artery on both sides for distal
graft anastomoses. Systemic heparinization was given in
a dosage of (75‐100 U/kg) and the aortic neck proximal to
the aneurysm sac was clamped followed by clamping of the
iliac arteries. The aneurysm sac was opened longitudinally
and end-to-end vascular anastomosis was performed at
the aorta distal to the origin of the renal arteries using a

Inclusion criteria

All patients with Behçet’s aortic aneurysmal disease
were diagnosed according to the criteria of the International
Study group for Behçet’s disease. These criteria include
Behçet’s disease patients with an oral aphthous ulcer,
uveitis, oligoarthritis and vasculitic aortic aneurysm [9]. All
treated patients were having a combination of both AAA and
iliac artery aneurysms (n=9), except only one case (n=1)
who presented with an isolated AAA. All aneurysms were
infrarenal and their shapes were saccular except the case who
presented with an isolated infrarenal AAA was having a huge
fusiform aneurysm measuring more than 10 cm in diameter
as diagnosed by computed tomography angiography (CTA).
All patients underwent Duplex ultrasonography and CTA
scanning (Figure 1). The indications for surgery included
AAA with peripheral arterial symptoms e.g. intermittent

Figure 1: CTA showing infrarenal abdominal aortic aneurysm.
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running 4/0 Proline suture. The distal anastomoses were
performed to the common femoral artery on both sides
in cases of aortobifemoral bypass surgery, while in cases
of an isolated infrarenal AAA the distal end of the tube
graft was anastomosed to the distal part of the abdominal
aorta proximal to its bifurcation. The proximal and distal
anastomoses were reinforced by wrapping with a synthetic
patch graft (Figures 3‐5) from the same used graft material
in a single or double layer technique.

Medical management

Immunosuppressive therapy was given before and
after the aneurysm repair. Prednisolone was given in a
dose of (5-60 mg/day), according to each patient’s clinical
condition, and azathioprine (50-100 mg/day) and/or
colchicine in a dose of (1.2 mg/day), were added if needed
according to clinical condition and disease activity. The
dose of immunosuppressive agents was adjusted according
to the level of erythrocyte sedimentation rate (reference
range <20 mm/h) [1]. Follow up was performed every one
month up to 24 months with the mean follow up period of
12.11 ± 8.03 month (rang: 1-24 month).

Results

This study included a total number of 10 patients. They
were 8 (80%) males and 2 (20%) females with the male to
female ratio 4:1. Patients’ mean age 34 ± 2 years (range:
25‐40). Their clinical presentations vary from asymptomatic
aneurysms in 5 patients (50%), pulsatile abdominal mass in
2 cases (20%), and the remaining 3 patients (30%) presented

with a variety of clinical symptoms and signs including
a painful abdominal mass with back pain, intermittent
claudication pain (table1). Out of 10; 9 cases were presented
with a combination of infrarenal AAA and bilateral common
iliac artery aneurysms and the remaining case was presented
with an isolated infrarenal AAA. Nine aneurysms were
saccular in shape and the remaining one was fusiform. The
mean aneurysm diameter 5.48 ± 1.90 cm (range: 4.20-10.8
cm). Duplex B‐Mode ultrasonography and CTA scanning
were performed for all patients. All patients had received
medical therapy pre and postoperatively in the form of
corticosteroid as the first line treatment for their original
Behçet’s disease to control the major vascular involvement
in combination with azathioprine or cyclophosphamide. All
patients underwent an elective surgical repair. The operative
technical success was accomplished in 100% of cases. There
were no intraoperative complications. The adopted surgical
technique favored the use of a synthetic heparin‐bonded
Dacron® bifurcated Y‐shaped and tube grafts. The repair
was done in a healthy arterial segment and the proximal and
distal anastomoses were wrapped and reinforced by either
single or double layer of a synthetic patch graft similar to the
used graft for aneurysm repair. Postoperative complications
such as anastomotic pseudoaneurysms, arterial rupture,
graft infection, and thrombosis does not developed
during the follow-up period (i.e. 24 months). Systemic
immunosuppressive therapy was given postoperatively
to all patients in the form of azathioprine, together with
methyl prednisolone/colchicine if needed. Thereafter, oral
immunosuppressive therapy was continued for two years

Figure 2: Transperitoneal operative exposure of an infrarenal abdominal aortic aneurysm.
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Figure 3: Prosthetic wrapping and reinforcement of the proximal infrarenal aortic anastomosis with a patch of a synthetic heparin-bonded Dacron® graft.

Figure 4: Prosthetic reinforcement and wrapping of the distal right aortofemoral anastomosis with a patch of a synthetic heparin-bonded Dacron® graft in cases of
aortobifemoral bypass surgery.
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Figure 5: Prosthetic reinforcement and wrapping of the distal left aortofemoral anastomosis with a patch of a synthetic heparin-bonded Dacron® graft in cases of aortobifemoral
bypass surgery.

and controlled with the aid of the rheumatologists from the
same institution.

Discussion

Behçet’s disease is commonly associated with vascular
complications in the form of peripheral arterial aneurysms
that mostly affect all arteries [10]. The most common
site of aneurysm formation is the aorta, followed by the
pulmonary and femoral arteries [11‐13]. It is commonly
pronounced in almost all major arteries and the abdominal
aorta is the most commonly involved artery. Rupture is the
most common complication and the most common cause of
vascular-related death in this disease [14‐17]. On the other
hand, multiple aneurysms are relatively common [18‐20].
In this study, we reported our local experience in treatment
of patients with Behçet’s aortic aneurysms. We reported a
marked male predominance with a male to female ratio of
4:1 this is coinciding with previously published data [20‐
23]. The comparison of our collected data to some of those
in the literature was listed in (table 2). The commonest
sites of aneurysms were the infrarenal abdominal aorta.
These data are similar to the previously published one
[13]. Diagnostic investigations were performed for all of
our patients included B‐Mode sonographic assessment and
CTA, which are similar to that described in the literature
[8]. In our series 9 out of 10 patients were presented with a
concomitant abdominal and iliac artery aneurysms and one
patient presented with an isolated AAA. Five of them were

asymptomatic coinciding with a previously published data
[24]. In some reported data [12] the patient’s age incidence
was young that goes in accordance with our series where the
mean age was 34 ± 2. Aneurysms in patients with Behçet’s
disease is the most complicated and challenging pathology
to face the vascular surgeon due to technical difficulties
and frequent postoperative complications [20‐ 21], and the
experiences with the endovascular treatment is still limited
[22]. Some authors supported a surgical approach with
simple arterial ligation to avoid reconstructive complications
in peripheral arterial lesions [13]. To prevent anastomotic
pseudoaneurysms, prosthetic wrapping to the proximal and
distal anastomotic sites in every case of graft interposition
was done using a patch of heparin‐coated Dacron® graft (i.e.
the same used graft for aneurysm repair) contradicting that
reported in the literature using omental wrapping technique
[13]. Others reported that they replaced the infrarenal AAA
with a knitted Dacron® bifurcated graft and the proximal and
distal anastomotic sites were reinforced and wrapped with a
none‐absorbable mesh wrapping technique [25]. However,
in our series, we have performed the same technique
using the knitted heparin‐bonded Dacron® bifurcated
and tube grafts in the repair of the infrarenal AAA and the
proximal and distal anastomotic sites were reinforced
with a patch of a heparin‐bonded Dacron® graft. Systemic
immunosuppressive therapy was given to all patients pre and
postoperatively with the medicine dosage and combination
individually tailored like what was previously described [12,
19, 20]. The postoperative course is often complicated by
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Table 1: Clinical presentation of patients with Behçet AAA.

No.

%

Asymptomatic

5

50

Pulsatile abdominal mass

2

20

Painful abdominal mass with back pain

2

20

Intermittent claudication

1

10

Table 2: Our analysis of results in relation to that reported in some literature.

Current Study

Kalko et al.[7]

Koksoy et al.[10]

Tuzun et al.[15]

Iscan et al.[22]

Number of patients

10

12

23

15

5

Peripheral aneurysms operated on

10

12

29

18

6

Anastomotic pseudoaneurysm
Graft occlusion
Amputation
Related mortality
Follow-up (months)

0
0
0
0
12.11

2
1
N/A
0
17

7
11
5
6
83.9

4
4
0
2
54.4

N/A
1
1
0
24.4

N/A: Not available.

anastomotic site pseudoaneurysms, graft occlusions and
recurrent aneurysms, leading to a relatively high mortality
rate [11]. We used bifurcated graft for treatment of patients
with both aortic and iliac aneurysms (i.e. aortobifemoral
bypass technique) and a tube graft for isolated AAA with
wrapping and reinforcement of the proximal and distal
anastomotic sites with patch graft as a single or double
layered from the same used graft material (i.e. heparin‐
bonded Dacron® graft) to prevent pseudoaneurysm
formation. No postoperative complications were reported in
our series, which are resembling previously published data
[26]. These good results may be due to the technique that
we have adopted by using the reinforcement and wrapping
at the anastomotic site. In addition to the administration of
pre and postoperative immunosuppressive therapy. So, early
diagnosis and early administration of immunosuppressive
therapy will be helpful in preventing the formation and
progression of this life-threatening complication of Behçet’s
disease [27]. We discussed a relatively old surgical technique
in the endovascular era aiming to explore its success and
safety in treating arterial aneurysms in Behçet’s disease
patients. However, a further study with a longe-term followup is necessary to evaluate the efficacy and safety of this
technique.

Conclusion

Surgical treatment of patients with Behçet’s aortic
aneurysms using prosthetic wrapping technique at the
site of surgical anastomoses as a prophylactic measure to
prevent post‐surgical complications especially pseudo‐
aneurysm formation, in combination with immuno‐
suppressive therapy to prevent Behçet’s disease activation
is feasible, safe and effective technique associated with low
morbidity and mortality. In addition, it is associated with
better postoperative results and lower recurrence rates
than endovascular procedure, especially in a low resourcechallenged setting as in our cases. Increasing number of
similar cases with long‐term follow up may give more
realistic information concerning this pathology. This will be

discussed later in our coming research.
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