Endovascular repair of tortuous recurrent femoral-popliteal
aneurysm in a patient with Loeys-Dietz syndrome
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ABSTRACT

Loeys-Dietz syndrome is a rare connective tissue disorder with widespread arterial tortuosity and aneurysms. This
syndrome is most notable for its aortic disease, including aortic root dilation and aortic dissection or rupture. Although
not as well studied, peripheral artery aneurysms are a prevalent concurrent manifestation and have previously been
repaired with both open and endovascular approaches. There are minimal data about the durability and technical
considerations of endovascular repair in this disease. We report a case of a patient who developed an extremely tortuous
recurrent femoral-popliteal artery aneurysm secondary to aneurysmal degeneration around previously placed stents that
was treated with an endovascular approach. (J Vasc Surg Cases and Innovative Techniques 2018;4:156-9.)

Loeys-Dietz syndrome (LDS) is an autosomal dominant
connective tissue disorder characterized by arterial tortu-
osity and aneurysms, hypertelorism, and bifid uvula or
cleft palate! Additional skeletal, craniofacial, and
cutaneous manifestations have been described since its
discovery in 2005, which has led to the classification of
multiple subtypes.” Vascular manifestations, including
widespread tortuosity, aneurysms, and dissections, are
the most consistent features. The spectrum of LDS disor-
ders is caused by mutations in the transforming growth
factor P pathway.>* The resulting overexpression of trans-
forming growth factor B leads to medial degeneration,
thereby causing vessel dilation and laxity.>®

The aggressive vasculopathy of LDS can lead to
life-threatening dissections and aneurysm ruptures.
Patients with LDS are at high risk of aortic dissection
and rupture at earlier ages and at smaller aortic diame-
ters than in the general population.”? Although aortic dis-
ease is the most studied vascular manifestation,
tortuosity and aneurysmal degeneration can occur
anywhere in the vascular tree; most patients (80%) have
peripheral artery manifestations, most commonly in the
carotid and subclavian arteries.” Less frequently, LDS pa-
tients may also develop superficial femoral artery (SFA)
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and popliteal artery aneurysms. Herein, we describe a pa-
tient with LDS who presented with a recurrent femoral-
popliteal artery aneurysm around a prior endovascular
repair. The patient consented to presentation of this case.

CASE REPORT

A 66-year-old man with LDS presented with enlarging asymp-
tomatic SFA and popliteal artery aneurysms around previously
placed stents that were found on routine surveillance computed
tomography angiography (CTA).

The patient was first diagnosed with LDS by TGFBRI/2 genetic
testing in 2005. He had previously carried a diagnosis of Marfan
syndrome (MFS) based on a family history of early aortic dissec-
tions. In 2006, he was referred to vascular surgery for manage-
ment of bilateral popliteal aneurysms. Given the aggressive
vasculopathy of LDS, he was started on close surveillance with
annual three-dimensional CTA of the head, neck, chest, and
abdomen and popliteal duplex ultrasound examination for
monitoring of new and existing aneurysmes.

His past medical history was significant for hypertension, atrial
fibrillation, and factor V Leiden; past surgical history was remark-
able for 11 cardiac and vascular operations for LDS manifestations.
Cardiac operations included aortic root replacement and two
redo operations for coronary artery dehiscence and pseudoa-
neurysm. Vascular operations included open repair of abdominal
aortic aneurysm and iliac aneurysmes, left subclavian aneurysm
repair, resection of an acquired arteriovenous fistula, and multiple
interventions for bilateral popliteal aneurysms. His 4.4-cm right
popliteal aneurysm was first repaired in 2006 through an open
posterior approach, which later required right SFA stenting and
ultimately an SFA to below-knee popliteal artery bypass graft.
His left popliteal aneurysm grew to 4.6 cm in 2011, at which point
he underwent placement of four overlapping stents.

On our evaluation, he was noted to have significant aneu-
rysmal degeneration proximal and distal to the popliteal stents
on the left. Three-dimensional CTA was obtained, demon-
strating a 4.8- x 4.4-cm aneurysm (measured at 2.2 cm 1 year
earlier) in the mid-SFA proximal to the stent and new aneu-
rysmal degeneration distal to the stents in the below-knee
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Fig1. A, Computed tomography angiography (CTA) reconstruction demonstrating left superficial femoral artery
(SFA) aneurysm. The previous interposition graft and the SFA below popliteal artery bypass graft are also
visualized on the right. B, Axial image of left SFA aneurysm proximal to stent graft. C, Axial image of left below-

knee popliteal aneurysm.

popliteal artery (Fig 1). The stented segment of the artery was
markedly tortuous.

Given the rapid growth of the aneurysm and risk of thrombo-
embolism, surgical repair was indicated. The patient preferred
an endovascular approach because of wound healing complica-
tions with previous open repair. Informed consent was obtained.

Access was obtained through an open left femoral artery expo-
sure for direct visualization of the ectatic vessel. Antegrade
access with a 14F sheath was obtained to avoid prior aortic
reconstructions (Fig 2). After confirmation of location under
angiography, a 13-mm x 10-cm Gore Viabahn (W. L. Gore &
Associates, Flagstaff, Ariz) stent was deployed in the below-
knee popliteal aneurysm. A second 13-mm x 10-cm GCore
Viabahn stent was deployed in the left SFA aneurysm. Both
stents were placed with substantial overlap with the old stents.
Completion angiography demonstrated no evidence of endo-
leak and good distal runoff into tibial vessels (Fig 2). Distal pulses
were easily palpable after repair. He was discharged home in

good condition on postoperative day 1. He was seen in follow-
up 1 month after repair, with duplex ultrasound demonstrating
aneurysm exclusion and no evidence of endoleak, and will
resume his annual surveillance imaging protocol.

DISCUSSION

In this case report of the rare disease LDS, we describe a
recurrent left femoral-popliteal aneurysm secondary to
aneurysmal degeneration around previous stents, which
we successfully managed with an endovascular
approach.

Our institutional experience with LDS has demon-
strated that the average age at diagnosis is 28 years,
with peripheral aneurysms seen in the majority (80%)
of patients.” Our patient was initially misdiagnosed as
having MFS, but on diagnosis of LDS, his vascular disease
on imaging included bilateral popliteal aneurysms in
addition to iliac, abdominal aortic, and superior
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Fig 2. Left lower extremity angiogram. A, Superficial femoral artery (SFA) and below-knee popliteal artery
aneurysms (arrows). B, Below-knee popliteal artery aneurysm. C, Completion angiogram showing exclusion of
aneurysm after stent deployment. D, Completion angiogram with three-vessel runoff.

mesenteric aneurysms. Vessel tortuosity throughout the
vascular tree is unique to LDS in comparison to other
connective tissue disorders like MFS. Vertebral artery tor-
tuosity and mean tortuosity score have been used to
differentiate LDS from MFS.'© Vascular tortuosity, along
with a lack of lens dislocation, was critical in establishing
this patient’s diagnosis.

Peripheral aneurysms can be repaired through an open
or endovascular approach. Endovascular management
of tortuous vessels is technically challenging because of
the risk of stent migration and kinking." A tortuous
popliteal aneurysm, as in this case, would typically favor
open repair through a medial or posterior approach.”?
Furthermore, there is uncertainty about the durability
of endovascular repairs in LDS patients secondary to
the concern that disease progression could lead to aneu-
rysmal degeneration of contiguous vessels.'*"*

To mitigate the risks posed by vessel tortuosity, our
patient’s previous endovascular repair of the left
popliteal aneurysm was performed with 50% stent
overlap, as previously described.” Although aneurysmal
degeneration did occur around these stents, this original
repair proved to be durable, lasting 6 years without
migration or kinking. The current reintervention was
not indicated for technical failure of the previous
intervention but rather for progression of underlying
disease. Technical success of endovascular repair in LDS
patients has been demonstrated in the literature at short
follow-up intervals of 6 months to 2 years.*' This case
demonstrates the natural history of disease during a
longer interval of follow-up of 6 years and underscores

the importance of regular surveillance imaging for aneu-
rysmal degeneration around previous repairs.

Small series and case reports in LDS patients provide
promising evidence of the safety and efficacy of endovas-
cular repair. One case report of bilateral iliac aneurysms
demonstrated successful endovascular repair with sac
regression and no evidence of endoleak on short-term
follow-up.”® Another presented a case of endovascular
coil embolization of an internal mammary aneurysm."
Our institutional experience with management of
peripheral vascular disease in LDS patients showed no
perioperative complications after endovascular repair vs
11.8% perioperative morbidity for open repair.® Given
the rarity of this disease, there is still a need for long-
term follow-up of endovascular repair in larger cohorts,
but these data nonetheless support the endovascular
option in repair of distal peripheral aneurysms in
selected patients with LDS.

CONCLUSIONS

LDS is a disease that leads to aneurysmal degeneration
and vessel tortuosity throughout the vascular tree. Given
the natural history of the disease, patients require multi-
ple vascular operations and reinterventions during their
lifetime. The case presented herein supports active
surveillance with CTA to evaluate for new, enlarging
aneurysms and degenerative changes around previous
repairs. Tortuosity of long diseased vessel segments can
make endovascular repair challenging, but we demon-
strate that an endovascular approach is feasible despite
unfavorable anatomy. Given that LDS is a relatively rare
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disease, continued prospective evaluation is needed to
determine optimal management strategies for periph-
eral artery aneurysms in affected patients.
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