
J A C C : C A S E R E P O R T S V O L . 2 9 , 2 0 2 4

ª 2 0 2 4 P U B L I S H E D B Y E L S E V I E R O N B E H A L F O F T H E A M E R I C A N C O L L E G E O F

C A R D I O L O G Y F O U N D A T I O N . T H I S I S A N O P E N A C C E S S A R T I C L E U N D E R T H E

C C B Y - N C - N D L I C E N S E ( h t t p : / / c r e a t i v e c o mm o n s . o r g / l i c e n s e s / b y - n c - n d / 4 . 0 / ) .
CASE REPORT

CLINICAL CASE
Percutaneous Closure of Bilateral
Pulmonary Artery Aneurysms in
Behcet’s Disease
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Behcet’s disease is a multisystemic vasculitis. It can affect the pulmonary artery in 2% to 5% cases. We discuss a case of a

young male diagnosed with Behcet’s disease on immunosuppressive therapy who presented with bilateral pulmonary

artery aneurysms which were closed with covered stent and other devices. (J Am Coll Cardiol Case Rep 2024;29:102341)

© 2024 Published by Elsevier on behalf of the American College of Cardiology Foundation. This is an open access article

under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
HISTORY OF PRESENTATION

A 29-year-old male presented with complaints of
recurrent episodes of cough with hemoptysis of
6-month duration. General physical examination was
within normal limits — heart rate was 100 beats/min,
blood pressure was 110/70 mm Hg, and oxygen satu-
ration was 98% on room air. The systemic examina-
tion was unremarkable.
EARNING OBJECTIVES

To diagnose PAAs which are rare in Behcet’s
syndrome.
To evaluate differential diagnosis of PAAs.
To understand the feasibility for percuta-
neous closure of PAAs.
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PAST MEDICAL HISTORY

The patient had a history of recurrent painful oral and
genital ulcers over the past 5 years and erythematous
rash on bilateral legs of 6-month duration.

INVESTIGATIONS

The patient was anemic with elevated inflammatory
markers (erythrocyte sedimentation rate 105 mm,
C-reactive protein of 119 mg/L) and normal coagula-
tion parameters.

Autoimmune workup of antinuclear antibodies,
antineutrophil cytoplasmic antibodies was negative.
Chest x-ray revealed bilateral perihilar enlargements
suggestive of pulmonary artery aneurysms (Figure 1).
Echocardiogram showed mildly dilated right atrium
and right ventricle with mild pulmonary artery hy-
pertension. According to international study group
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criteria, he was diagnosed with Behcet’s dis-
ease. A multidetector computed tomography
(CT) of the chest with pulmonary angiogram
(Figures 2A to 2E) showed a saccular aneu-
rysm of 3 � 3 cm in the right lower lobar
pulmonary artery, 3.3 � 2.5 cm in left lower
branch of the pulmonary artery (PA) with
partial thrombosis, and 1.5 � 1.6 cm in segmental
branch of right upper lobe. Human leucocyte antigen
testing was positive for B51.

DIFFERENTIAL DIAGNOSIS

Interferon gamma release assay for tuberculosis and
VDRL testing for syphilis were negative. Behcet’s
disease is the clinical diagnosis; our patient satisfied 1
major and 2 minor international study group criteria.

MANAGEMENT

MEDICAL. The patient received 6 doses of intrave-
nous adalimumab 40 mg subcutaneously biweekly
and 2 doses of intravenous cyclophosphamide 500 mg
along with oral steroids and colchicine. Although the
mucocutaneous manifestations healed and inflam-
matory markers showed decreasing trend, he
E 1 Bilateral Perihilar Enlargements Suggestive of the Pulmo

indicate the enlargements.
continued to have recurrent bouts of hemoptysis. The
patient was referred to our hospital in view of recur-
rent hemoptysis with bilateral pulmonary artery an-
eurysms (PAAs) for interventional management.

INTERVENTIONAL. A CT pulmonary angiogram was
reviewed and thought feasible for endovascular
management with covered stent to left lower branch
PAA and device for right lower branch PAA. Under
aseptic precautions, a 6-F sheath was introduced into
the right femoral vein. A 6-F Judkins right catheter
was passed from the inferior vena cava to the right
atrium to the right ventricle to the main pulmonary
artery; it was used to engage the left lower PA branch;
then a contrast injection was administered that
showed a saccular aneurysm of the left interlobar
artery, with the mouth of aneurysm measuring 27 mm
(Figure 3, Videos 1 and 2). A straight tip exchange
length wire was parked deep into the left lower PA
branch. Flexible wire was exchanged with a 0.035-
inch Teflon wire. A 10-F Lifetech sheath was intro-
duced over this wire. A 13.5 � 40–mm Fluency plus
vascular stent graft was taken over the Teflon wire
and positioned across the aneurysm. The size of
vascular stent graft was determined according to
proximal left lower lobar artery diameter (13 mm).
nary Artery Aneurysms
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FIGURE 2 Chest Computed Tomography Scans

(A, C) Left lower lobar branch of pulmonary artery (PA) with saccular aneurysm with partial thrombosis. (B, D) Pulmonary artery aneurysm (PAA) in right lower branch of

PA. (E) three-dimensional reconstruction images of bilateral PAAs.
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After confirming position, a stent was deployed
(Figure 4, Video 3). After deployment, it was noted
that the distal end of the aneurysm was inadequately
covered with residual flow into the aneurysm
(Figure 5, Video 4). An 8/6 Lifetech Konar MFO device
was used to seal the residual defect at the lower end
of the aneurysm (Figure 6, Video 5).

A re-check angiogram after stenting and device
deployment showed minimal residual flow into the
aneurysm (Figure 7, Video 6) on the left side.
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FIGURE 3 Left Pulmonary Angiogram

Saccular aneurysm arising from the left interlobar artery with

the mouth of the aneurysm measuring 27 mm and a proximal

left interlobar artery diameter of 13 mm.

FIGURE 5 Re-Check Angiogram After Stent Deployment

Residual leak is shown at the distal end of the aneurysm.
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A 6-F Judkins right catheter guide and 0.032-inch
straight tip exchange length wire was advanced into
the right pulmonary artery and parked in the aneu-
rysm arising from right lower lobar artery (Video 7).
FIGURE 4 Vascular Stent

A 13.5 � 40–mm fluency plus vascular stent graft (arrow) was

placed across the left PA aneurysm and deployed. Abbreviation

as in Figure 2.
Contrast injection was administered that showed the
saccular aneurysm arising from right lower branch of
the PA, measuring 10 mm at the mouth (Figure 8,
Video 8). A straight tip wire was then exchanged for
0.035-inch Teflon wire. A 10F Lifetech sheath was
advanced over the Teflon wire. A 16/14 patent ductus
FIGURE 6 Residual Leak Closure

An 8/6 Lifetech Konar MFO device (red circle) was deployed at

the lower end of the aneurysm to close the residual leak.
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FIGURE 7 Final Left PA Angiogram

Minimal residual flow into aneurysm is shown with

unobstructed flow in the PA branches. Abbreviation as in

Figure 2.

FIGURE 9 Patent Ductus Arteriosus Device Deployment

A 16/14 Occlunix patent ductus arteriosus device (arrow) was

used to close the right-sided PAA. Abbreviation as in Figure 2.
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arteriosus Occlunix device was selected for closing
this aneurysm. It was loaded on delivery cable, posi-
tioned into the aneurysm, a larger disc was opened
into the aneurysm and then pulled back to position a
smaller disc across the mouth of the aneurysm
FIGURE 8 Right PA Angiogram

A saccular aneurysm is shown arising from the lower lobar

branch with the mouth of the aneurysm measuring 10 mm.
(Figure 9, Video 9). The final angiogram showed the
device in place with complete obliteration of the
aneurysm (Figure 10, Video 10). The patient was he-
modynamically stable and was discharged after
2 days on an immunosuppressive regimen.
FIGURE 10 Final Right PA Angiogram

The aneurysm was cut off successfully with no flow and

unobstructed flow into right PA branches. Abbreviation as in

Figure 2.
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DISCUSSION

PAAs can be congenital (50%) or acquired. Behcet’s
disease can involve any vessel (arteries and veins) of
any size. Vascular involvement in Behcet’s disease
was identified in 15% cases, and venous involvement
is more common than arterial. The PA is the second
most common site of arterial involvement (<5%) after
the aorta.1 Peculiar characteristics of PAA in Behcet’s
disease are that they are predominantly right sided,
multiple, with lobar artery involvement, sized 4 �
2.4 cm with intramural thrombus, and present with
hemoptysis in 78% of cases.2 CT angiography has
emerged as a noninvasive and excellent method for
detecting pulmonary aneurysms in Behcet’s disease
compared to invasive pulmonary angiography; it also
aids in assessing feasibility of percutaneous closure.

The European Alliance of Associations for Rheu-
matology guidelines for managing PAAs in Behcet’s
disease recommend glucocorticoid and cyclophos-
phamide as first-line treatment.3 Hamuryudan et al4

reported in a case series of 26 patients that intrave-
nous pulses of corticosteroids and cyclophosphamide
followed by long-term oral corticosteroids with oral
cyclophosphamide or azathioprine improved 5-year
survival from approximately 40% to 80%. Kage
et al5 showed that immunosuppressive treatment for
5 months lead to resolution of PAAs and thrombosis
in Behcet’s syndrome in his case report. However, in
our patient, the aneurysms did not regress with
medical management and he continued to have he-
moptysis; therefore, we decided to close the PAAs
percutaneously.

Surgical methods for PAAs are less preferred
because: 1) there can be increased morbidity and
mortality; 2) steroids can impede postoperative
healing; 3) the lobectomy increases the size of other
PAAs; and 4) there can be anastomotic site dehiscence
following graft interposition.6 Hence, methods such
as lobectomy, pneumonectomy, aneurysmorrhaphy,
and aneurysmectomy should only be used as salvage
therapy.7 However, Kreibich et al8 recommend sur-
gery for all PAAs with a diameter $6 cm.

In the current era, endovascular treatment is the
preferred option over surgery. For peripheral types of
PAA, embolization of the affected PAs with coils or
acrylic glue is recommended. For central types, plugs,
Amplatzer occluders, or stent grafts could be
attempted.7

In our case, the neck of the left-sided aneurysm
being wide, the use of coils was deferred because of
the risk of embolization. n-Butyl cyanoacrylate glue is
another option, but limitations of this technique
include requirement of high glue concentrations,
operator experience, risk of embolization, and oc-
clusion of distal branches; therefore, it was not
preferred. Vascular plugs were not used because the
neck of aneurysm was >10 mm and the maximum
available sized plug was 8 mm. Covered stents for
PAAs have been studied in literature for indications
such as lung malignancy and mycotic aneurysm.
There are no clear guidelines on when and how to use
each endovascular approach. This case presents a
novel approach of successfully using a covered stent
and patent ductus arteriosus/ventricular septal defect
device to close a PAA. The Lifetech Konar MFO was
used in our case to close residual leak into the aneu-
rysm noted after stent deployment.

FOLLOW-UP

The patient was asymptomatic and had no further
episodes of hemoptysis at 3-month follow-up.

CONCLUSIONS

There are no clear guidelines on the optimal treat-
ment for patients with PAAs, which are the most
common cause of mortality in Behcet’s disease.
Immunosuppressive therapy is the first-line treat-
ment; however, if that fails, endovascular treatment
can be tried. Imaging using CT pulmonary angiog-
raphy to size the devices/stents in PAAs closure is of
utmost importance.
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