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Parallel endograft repair of an aortic anastomotic
pseudoaneurysm in a patient with middle aortic

syndrome

Arash Fereydooni, MD, MS, MHS, Marcos T. Kuroki, MD, PhD, and Jason T. Lee, MD, Stanford, CA

ABSTRACT

A 66-year-old female, with a history of middle aortic syndrome, who had been treated with aorto-iliac bypass, presented
47 years later with a pseudoaneurysm at the distal anastomosis. She was treated with parallel grafting and preservation of
a large lumbar artery via periscope approach. This case highlights the challenges and considerations in managing aortic
anastomotic pseudoaneurysms, particularly in patients with complex surgical histories with extra-anatomic debranching

bypasses. (J Vasc Surg Cases Innov Tech 2025;11:101718.)
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Congenital middle aortic syndrome (MAS) is character-
ized by a segmental narrowing of the aorta, often leading
to renovascular hypertension, claudication, and under-
development of spinal arteries.! Open aortic reconstruc-
tion or bypass is the mainstay of treatment for MAS,
but it carries a risk of late complications, including anas-
tomotic pseudoaneurysms.”* Although rare, aortic pseu-
doaneurysms can be challenging to manage due to the
involvement of multiple vascular territories and the po-
tential for rupture if left untreated. Endovascular repair
offers a less invasive alternative to open surgery, espe-
cially in patients with prohibitive anatomical risk factors.
The patient in this report consented to the publication of
the manuscript.

CASE REPORT

Patient history. A 66-year-old female with hypertension,
hypothyroidism, obstructive sleep apnea, and congenital MAS
presented with a pseudoaneurysm at the distal anastomosis of
her prior aorto-iliac bypass (1976). On physical examination, she
was found to have a pulsatile abdominal mass in the left lower
quadrant with palpable pedal pulses bilaterally. At the age of 6,
prior to the advent of computed tomography imaging, she had
undergone a left exploratory thoracotomy for a presumed
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thoracic aortic coarctation; however, no coarctation was found.
Subsequent angiography revealed long segment abdominal
aortic atresia consistent with MAS. She continued to have
worsening renovascular hypertension and claudication. At the
age of 19, she underwent an end-to-side bypass from the
supraceliac aorta to the left common iliac artery (CIA), with a
jump graft to the celiac artery, and retrograde bypasses to the
bilateral renal arteries from the right CIA using great saphenous
vein.

In 2009, she was found to have a 4.5 x 4 cm pseudoaneurysm
at the distal anastomosis of her aortic bypass graft. She was told
there were no operative options and was monitored over time,
and eventually lost to follow-up until 2022, at which point the
pseudoaneurysm had enlarged to 6.2 cm. The patient sought
second opinions from several other cardiovascular surgeons un-
til she was referred to our practice in 2023, when the pseudoa-
neurysm had enlarged to 7.4 cm. On imaging, she was also
noted to have a dominant 8-mm lumbar artery presumably
perfusing the spinal cord with no other spinal artery communi-
cations in the atretic portion of the aorta (Fig 1, A-C). Open repair
would have been challenging given the complexity of a redo-
operative field, her morbid obesity (body mass index, 41 kg/
m?), the need to preserve a large lumbar artery perfusing a sub-
stantial portion of the spinal cord, and the risk of renal injury
with clamp placement proximal to the renal artery bypasses.
The patient was offered an endovascular approach involving
parallel grafting to preserve the dominant 8-mm lumbar artery
near the aortic bifurcation. To facilitate operative planning for
this pseudoaneurysm with complex morphology, we printed a
three-dimensial anatomical model (Fig 1, D and E).

Intraoperative details. The procedure was performed using
bilateral percutaneous femoral access. After selective catheteri-
zation of the lumbar artery with a vertebral catheter, it was
confirmed that a significant portion of the spinal cord was
perfused via this single artery (Fig 2, A-D). This artery was pre-
wired with an 0.018" Steelcore (Abbot). Dryseal sheaths, 18 and
12 Fr (W.L. Gore), were placed in the left and right femoral


Delta:1_given name
Delta:1_surname
Delta:1_given name
mailto:jtlee@stanford.edu
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.jvscit.2024.101718

2 Fereydooni et al

).

Journal of Vascular Surgery Cases, Innovations and Techniques

April 2025

Lumbaf art

Fig 1. (A) Axial, (B) coronal, and (C) three-dimensional views of pseudoaneurysm arising from the distal anas-

tomosis of aortic graft to proximal left common iliac artery. (D) Three-dimensional printed anatomical model for
operative planning using J735 polyjet printer (Stratasys). (E) Preoperative rendition of native anatomy and

measurements.

accesses, respectively. After initial angiogram, the Cydar fusion
imaging overlay system was utilized (Cydar Medical). Then a
20 mm x 12 mm x 12 cm Excluder Active Control Endograft
(W.L. Gore) was advanced from the left femoral access to the
mid portion of the prior bypass graft and deployed. The gate
appeared pinched and was pre-dilated with a 10-mm balloon.
The lumbar pre-wire was exchanged for a Rosen wire, and a 7 Fr
Ansel sheath (Cook Medical) was advanced into the lumbar ar-
tery. The proximal portion of the Excluder graft was post-dilated
with a molding balloon (Fig 2, E), and the ipsilateral limb and
gate were dilated in a kissing fashion with two 10-mm balloons
to ensure adequate and equal opening of the limbs (Fig 2, F). A
periscope graft was deployed in the lumbar artery with a
6 mm x 75 mm Viabahn (W.L. Gore). Inferior branches origi-
nating from the distal aspect of the lumbar artery had to be
sacrificed to ensure adequate seal. This was then distally
extended with 6 x 79 mm VBX (W.L. Gore) to the area of overlap
with the ipsilateral limb. A 16 x 120 mm Gore contralateral limb
was deployed to the right CIA, ensuring that the distal end of the
graft deployed just proximal to the origin of the renal artery
bypass. The VBX was then crushed by dilation of the ipsilateral
limb with a molding balloon and re-expanded with a 4 x
80 mm balloon (Fig 2, G) to create an “eye of the tiger” config-
uration of the parallel graft, thus minimizing the gutter space
with the left iliac limb.> When using parallel endografts, the re-
gion of poor apposition naturally assumes a broad crescent or
“eye” shape, reflecting the geometry of the overlapping grafts. In

this technique, the balloon-expandable stent is deliberately
dilated using a smaller balloon to achieve a crescent shape,
ensuring optimal conformance and full apposition. Using a
larger or same-size balloon preserves the stent’s circular shape,
which increases the risk of significant gutter leaks. Completion
angiogram showed full exclusion of the pseudoaneurysm, suc-
cessful preservation of lumbar artery perfusion, and no evidence
of type | or Il endoleak (Fig 2, H). The patient was awakened
from anesthesia in the operating room, with no evidence of
spinal cord ischemia (SCI) observed prior to transfer. According
to our institutional protocol, if signs of SCI were detected during
the examination, a lumbar drain would have been promptly
placed by the cardiac anesthesiology team in the operating
room. In such cases, the patient would be admitted to the
cardiovascular intensive care unit and managed with vasoactive
support to maintain elevated mean arterial pressure, supple-
mented with oxygen therapy, and with a hemoglobin target of
greater than 10 g/dL.

Postoperative course. The patient did not have any neuro-
logic deficits and was discharged home on postoperative day 1
on daily low-dose aspirin. Follow-up imaging at 1 month
showed a small gutter endoleak without sac expansion. At
6 months, computed tomography angiography showed reso-
lution of gutter endoleak and confirmed a thrombosed pseu-
doaneurysm (Fig 3, A and B). A 12-month ultrasound showed a
thrombosed pseudoaneurysm measuring 6.4 x 6.4 cm (Fig 3, C).
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Fig 2. (A) Selective angiogram of the lumbar artery demonstrating a large-caliber vessel perfusing a significant
portion of the spinal cord. (B) Cydar imaging fusion overlay; the red circles, cranially to caudally, mark the origins
of celiac artery jump graft, lumbar artery, vein graft bypasses to bilateral renal arteries and right hypogastric. (C
and D) Preintervention angiogram. The blue arrows point to pre-wired lumbar artery. (E) Ballooning the prox-
imal seal and (F) and kissing post-dilation with 10 mm x 60 mm balloons. (G) Balloon molding of ipsilateral limb
and periscope stent in an eye of the tiger fashion. This involved crushing the VBX by with overdilation the
ipsilateral limb with a molding and occlusion balloon and then re-expanding the VBX with a 4 x 80 mm
balloon. (H) Completion angiogram showed exclusion of the pseudoaneurysm, patent lumbar periscope stent,
and patent supraceliac and renal artery bypasses.

Fig 3. (A and B) Six-month follow-up imaging showed thrombosed pseudoaneurysm, minimal type 2 endoleak
from inferior lumbar branches. (C) Twelve-month follow-up ultrasound showed thrombosed pseudoaneurysm
measuring 6.4 x 6.4 cm.
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Because there was no endoleak or sac enlargement during the
first year, duplex ultrasound at 12-month intervals will be per-
formed. Non-contrast computed tomography scanning of the
entire aorta at 5-year intervals will be performed to detect
structural abnormalities in the endovascular repair or aneu-
rysmal changes in other aortic segments.

DISCUSSION

Pseudoaneurysm involving a prior aortic bypass graft in
the setting of an atretic aorta with atypical spinal perfu-
sion presents a unique operative challenge.®*®” Open sur-
gical repair in this patient was associated with unique
challenges and risks, given the redo-operative field,
morbid obesity, need for clamping of the aorta in the
setting of her retrograde iliac to renal artery bypass,
and the need for reconstructing her dominant lumbar
artery originating just distal to the aortic bifurcation to
minimize the risk of SCI. In a comprehensive analysis of
patients with chronic aortic pseudoaneurysms, a review
of 50 cases demonstrated that these pseudoaneurysms
can be effectively treated using a percutaneous plug or
occluder approach. This method offers a reasonable
expectation of initial success, along with acceptable
short- and long-term morbidity and mortality rates®
However, in our patient, this approach was not feasible
due to the presence of a large lumbar artery supplying
most of the spinal cord. We opted to revascularize her
lumbar artery using a parallel grafting technique. Given
the proximity of the origin of the lumbar artery to the
aortic bifurcation, we were able to access the artery
from the left femoral artery and extend the graft parallel
to the left iliac limb, which allowed us to obtain a long
overlap and minimize the chances of a gutter leak.

Parallel grafting has been shown to be a safe, effica-
cious, and off-the-shelf alternative to conventional repair
of complex aortic aneurysms, particularly in urgent
cases.”'® This approach is not always an anatomic-best
option and may carry the risk of inadequate seal or exclu-
sion with gutter endoleak. Prior experience has demon-
strated that in appropriately selected patients, few
require reintervention related to gutter endoleaks. Addi-
tionally, the presence of such endoleaks does not corre-
late to increased risk for aneurysm sac growth.'® In fact,
gutter-related type la endoleaks resolve spontaneously
in the majority of cases during early to midterm follow-
up, as it did in this patient.'® Although no meta-analysis
specifically addresses chimney and snorkel repair for iso-
lated pseudoaneurysms, a recent systematic review and
meta-analysis evaluating fenestrated and chimney/snor-
kel techniques for the endovascular repair of juxtarenal
aortic aneurysms revealed both approaches had favor-
able safety profiles; however, fenestrated approach
showed a reduced incidence of type | endoleaks.” In
this case, a fenestrated approach would have necessi-
tated either in-situ laser fenestration or back-table physi-
cian modification of the endograft. However, these
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options were not feasible with the smallest available
bifurcated endograft, the conformable Excluder, which
is constructed from polytetrafluoroethylene. Careful pre-
operative planning and the use of advanced imaging
techniques, such as fusion overlay, were critical in
achieving a successful outcome in this patient.

CONCLUSION

This case highlights the usefulness of the parallel
endograft technique for preserving essential vascular
branches during complex endovascular aortic
intervention.
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