Adventitial cystic disease in the external iliac artery of a

29-year-old man
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ABSTRACT

Adventitial cystic disease (ACD) is an uncommon condition that generally occurs at the popliteal artery but, rarely, can
occur in the external iliac artery. To date, only eight cases of ACD occurring in the external iliac artery have been reported.
We have reported the case of a 29-year-old man who had presented with new-onset claudication. Despite an extensive
imaging workup, ACD was not confirmed until the gross intraoperative examination. We have reported our process of
diagnosis and treatment in addition to that reported in previous studies to enhance the historical fund of knowledge for
this rare pathology. (J Vasc Surg Cases and Innovative Techniques 2021;7:516-9.)
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Adventitial cystic disease (ACD) was first documented
involving the external iliac artery (EIA) in 1947." However,
~85% of cases will involve the popliteal artery.” As of
the most recent review in 2015, 746 ACD cysts had
been reported in 741 patients.> ACD is characterized by
unilocular or multilocular cyst formation within the
vascular adventitia. Involvement of the medial or intimal
layers is believed to be secondary. ACD can occur in
both arteries and veins. Arterial occlusion due to ACD
can result in intermittent claudication. In contrast, in
the venous form, swelling, tenderness, and pain can be
common symptoms.>® The incidence of ACD is four to
five times more common in males and usually occurs
in healthy, active patients aged 40 to 50 years but can
affect those aged 11 to 70 years.>*’ Patients will typically
present without signs of atherosclerotic degeneration or
previous cardiovascular risk factors.* Additional
approaches to the diagnosis and treatment of ACD in
the EIA include mass palpation in the iliac fossa, the
detection of low-density wall thickening of the EIA with
computed tomography (CT) angiography (CTA) of the
lower limbs and confirmation with ultrasound before
iliofemoral bypass, magnetic resonance imaging (MRI)
confirmation of a cystic lesion, and/or CTA or direct
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angiography demonstrating a “scimitar” sign."®° The
patient provided written informed consent for the report
of his case.

CASE REPORT

The patient was an otherwise healthy 29-year-old white man,
weighing 96 kg with a body mass index of 31 kg/m?. He had pre-
sented with progressive symptoms of right calf claudication and
had reported a 1-week history of foot coolness and paresthesia
with exertion before visiting the emergency department. On ex-
amination, he was noted to have diminished right-sided femoral
and dorsalis pedis pulses and the absence of a posterior tibial
artery Doppler ultrasound signal. He denied any tobacco or
drug use, recent trauma, activities that involved intense
hip hyperflexion, and a family history of connective tissue
disorders.

Given the palpable pulse on examination in the emergency
department and no equipment to perform exercise ankle
brachial index (ABI), no ABI was performed. However, arterial
duplex ultrasound revealed diminished velocities and abnormal
waveforms within all infrainguinal arteries of the right lower ex-
tremity and a 4 x 1-cm hypoechoic region along the anterior
wall of the right EIA (Fig 1). The CTA findings included a “short
segment dissection” beginning in the distal right common iliac
artery and extending into the common femoral artery (CFA;
Fig 2). The radiologist noted that the differential diagnosis
included “arterial dissection with thrombosis of the false lumen,
liquefied intramural hematoma, and thromboembolism... [the
possibility of an arterial wall mass was] unlikely given the
complete lack of vascularity.”

Because of the clinical suspicion for potential ACD, magnetic
resonance angiography was performed on an outpatient basis.
The findings included “this may represent hemosiderin from
chronic thrombosed false lumen of a dissection” (Fig 3). The radi-
ologist report did not include the possibility of ACD. The diag-
nosis was indeterminate despite all the imaging modalities
obtained, although ACD was discussed with the patient as a
part of the differential diagnosis, in addition to spontaneous
dissection, embolic disease, and external iliac artery endofibrosis
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Fig 2. Computed tomography angiography (CTA) on initial presentation. Left Axial view. Middle, Rotational
coronal/sagittal view. Right, Three-dimensional CTA reconstruction.

(although the latter was unlikely because the patient was not a
highly active recreational cyclist or athlete). Given the limitations
and effects on his lifestyle, open surgical intervention was
recommended to the patient in the form of iliofemoral bypass.

For the procedure, a right paramedian incision was made to
facilitate entry into the retroperitoneal space, and the EIA was
exposed. An oblique incision was made at the groin, and the
CFA was also exposed. The epigastric artery and vein and the
circumflex arteries were then ligated and divided. The patient
was systemically heparinized with 100 U/kg, and atraumatic pro-
funda clamps were applied to the inflow and outflow vessels.
The CFA and distal EIA were freed circumferentially, enabling
resection of a thick gel-like substance comprising the adventitia
of the affected area (Fig 4). Pathologic examination confirmed
ACD. An 8-mm Dacron graft was tunneled anatomically
beneath the inguinal ligament and the proximal (mid-EIA)
and distal (distal CFA) anastomoses were both completed in

end-to-end fashion. At the end of the case, the patient’s pedal
pulses were easily palpable.

The patient experienced no perioperative complications and
was doing well at his 1-month follow-up visit. In addition to
not experiencing further symptoms of claudication, his ABIs
were normal. He was scheduled for annual surveillance visits
for outpatient follow-up with ABIs.

DISCUSSION

Fewer than 10 cases of ACD in the EIA have been
reported. The etiology of this pathology, regardless of
where it presents anatomically, is currently unknown.
Proposed theories, including de novo mucinous degen-
eration due to generalized disease, trauma, articular/sy-
novial theory, and developmental/ganglion theory, are
still being debated.'® Adventitial cysts (in the popliteal ar-
tery or otherwise) can be discovered before thrombosis
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Fig 3. Preprocedural magnetic resonance angiography, sagittal composite image, demonstrating the cyst

(arrow).
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Fig 4. Intraoperative photograph of gross specimen of the right external iliac artery (EIA).

arises if the patient experiences claudication, similar to
our patient’s presentation. However, patients can initially
present with thrombosis and accompanying acute limb
ischemia, resembling the symptoms due to a throm-
bosed popliteal artery aneurysm." This highlights the
importance of an early diagnosis, which depends on
knowing the target population that ACD affects,
choosing the proper imaging modalities, and providing
the recommended treatment.

It is important to note that ultrasound, CTA, and MRI
were not readily available in 1947 when ACD was first
diagnosed.”” A physical examination finding, the Ishi-
kawa sign, characterized by the disappearance of pedal
pulses with knee flexion during a vascular examination
due to compression of the popliteal pulses by the adven-
titial cysts, was reported in 1961."° Larger cysts appear to
increase the sensitivity of this test. However, radiologic
studies are important to best visualize any cystic lesions
within the arterial lumen and prevent a misdiagnosis.

Different imaging modalities will demonstrate different
physical characteristics of the disease. Ultrasound will
reveal hypoechoic lesions within the arterial wall without
internal flow and is helpful for identifying cystic changes
within an affected vessel. However, ultrasound will usu-
ally be supplemented by MRI for better visualization
and characterization of the cysts."* MRI appears to be a
superior image modality for the diagnosis because it per-
mits a thorough cyst assessment and will reveal whether
the material extends into an associated joint.” Magnetic
or conventional angiography can show a characteristic
“hourglass sign” or concentric compression of the lumen.
If the cyst is large enough to displace the artery to one
side, however, a “smooth” occluding and visible contour
indicative of a “scimitar” sign could appear. Both CTA
and MRI can allow for the estimation of the extent of a
diseased segment, aiding in preoperative planning. How-
ever, studies have reported that MRI should be used
when the CT views are insufficient, further indicating
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that MRl is the reference standard imaging study for ACD
diagnosis.”®

It has been reported that endovascular treatment of
ACD has mostly been ineffective owing to poor out-
comes, including fracture due to exacerbation of the me-
chanical forces exerted on the stent during movement
and restenosis after percutaneous transluminal angio-
plasty.”"® Some patients might benefit from percuta-
neous ultrasound or CT-guided aspiration of the cyst
contents; however, the recurrence rates can be as high
as 10% with these procedures.?® The best treatment of
arterial ACD has remained cyst resection and vascular
reconstruction with an interposition graft.*>>

CONCLUSIONS

A careful assessment of ACD, coupled with knowledge
of the affected target population, appropriate imaging
techniques, and recommended treatments, can prevent
misdiagnosis and allow for an early diagnosis, especially
for cases that occur in atypical locations.

We would like to thank Joseph G. Martin, RT
(R)(CT)(ARRT), of the Spectrum Health 3-D radiology
department, for rendering and processing the magnetic
resonance angiography scan allowing it to be included in
our report.
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