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Cystic adventitial disease—case series and review of literature
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Abstract: Cystic adventitial disease (CAD) is a rare vascular disorder that involves the arteries and rarely

the veins, most commonly found in the popliteal artery of male patients. Etiology of CAD is uncertain and

currently without a consensus agreement. Clinically, the most common presenting symptom is claudication.

Diagnosis requires a strong clinical suspicion in patients with intermittent claudication, but without other

risk factors for atherosclerotic disease. Angiography, ultrasound (US), computed tomography (CT) and

magnetic resonance imaging (MRI) can all be used for diagnosis. Treatment of CAD can be done via surgical

resection or percutaneous intervention such as aspiration. CAD can rarely recur after treatment.
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Case presentation
Case 1

A 54-year-old male who presented after an abnormal
ultrasound (US) with Doppler exam at an outside
institution with a 2 months history of new, progressive
right leg claudication. His medical history is significant
for hypertension and a maternal history of fatal abdominal
aortic aneurysm rupture. The patient states a history of
trauma to the right knee of uncertain nature. He denies
illicit drug use but confirms a long history of cigarette
smoking. Review of systems is otherwise negative. On
physical examination, no swelling, varicose veins or stiffness
in the right leg were identified. The right pedal pulses were
palpable but greatly reduced. The left leg is unremarkable.
The initial abnormal Doppler US performed at an outside
institution (image not available) reported a 1.5 cm right
popliteal artery aneurysm with a possible dissection within
this aneurysm and luminal narrowing. An urgent computed
tomography angiography (CTA) abdomen and pelvis
with runoff was performed which demonstrated a cystic
structure intimately associated with the right above-the-
knee popliteal artery, causing near complete occlusion
(Figures 1,2) without evidence of dissection. A presumptive
diagnosis of cystic adventitial disease (CAD) is made at
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this time, and the patient was taken to the operating room
for definitive diagnosis and management. A posterior
surgical approach was taken and a cyst in the wall of the
right popliteal artery was identified. The cyst was entered
with the evacuation of viscous, jelly-like amber material.
The entire cyst wall was resected. There was strong distal
popliteal artery pulse status post cystectomy. The patient
had an unremarkable recovery. Follow up with Doppler
US performed at 2 and 4 months post-cystectomy showed
a normal right popliteal artery, without evidence of cyst
recurrence.

Case 2

A 58-year-old male developed an acute onset of left lower
extremity claudication and numbness. There were no
resting pain, skin ulcerations or prior history of claudication
symptoms. On physical examination, the patient’s right
lower extremity pulses were within normal limits. The left
lower extremity pedal pulses were palpable but reduced,
and became nonpalpable with left knee flexion (positive
Ishikawa sign). A Doppler US demonstrated an anechoic
lesion intimately associated with the left popliteal artery
causing significant narrowing (Figure 3). Subsequent CTA
abdomen and pelvis with runoff showed a hypodense lesion
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Figure 1 CTA abdominal and pelvis with runoff. (A—C) Selective axial images through the knees. (A) Normal opacification of bilateral above
the knee popliteal arteries; (B) taken at the level of the knee; two adjacent hypodense lesions can be seen in the region of the right popliteal
fossa (arrow). The right popliteal artery is near completely occluded, with only a focal area of faint opacification in the posterolateral portion
(arrowhead). The left popliteal artery is normal; (C) reconstitution of the distal, below the knee right popliteal artery. Incidentally, there was

a right suprapatellar knee effusion and an expansile intramedullary lesion in the head of the proximal right fibula.

Figure 2 Maximal intensive projection (MIP) and 3D volume rendered reconstruction using data from Figure 1. (A,B) Coronal and sagittal
MIP images; notice the short segment non-opacification of the right popliteal artery just above the knee (arrow); (C) a 3D AP view volume
rendering, with soft tissue and bone segmented out to show only vessels again showing a short segment non-opacified right popliteal artery

(arrow). The right popliteal artery lumen before and after the occlusion shows asymmetric shouldering.

causing irregular narrowing of the left popliteal artery
(Figure 4). This lesion did not show flow on Doppler or
contrast opacification on CTA runoff. Differential diagnosis
at this time includes CAD and peripheral embolism.
Intraoperatively, a cyst within the walls of the left popliteal
artery was found. Viscous fluid was aspirated from the cyst,
followed by complete resection of the cyst. The patient had

some incisional soreness but otherwise had an unremarkable
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recovery. Follow up at 6 weeks and 6 months post-
cystectomy with Doppler US did not show any stenosis of
the left popliteal artery nor any recurring cyst.

Case 3

A 55-year-old male who was referred after developing

progressively worsening right calf pain for 3 to 4 weeks, not
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Figure 3 Color Doppler and Grayscale ultrasound image of the left popliteal artery with right popliteal artery as comparison. (A) A color

Doppler image of the left popliteal artery. There is normal, triphasic flow within the narrowed lumen. An anechoic lesion is seen adjacent to

the left popliteal artery lumen (arrow). (B) is taken more distally compared to (A). An anechoic lesion is seen here completely filling the left

popliteal artery lumen (arrow), with a thin echogenic line separating this anechoic lesion from the popliteal lumen, representing the vessel

intima and media. (C) is transverse grayscale US at the left popliteal fossa, showing a well circumscribed hypoechoic lesion adjacent the

popliteal artery and vein. No clear communication is seen between this hypoechoic lesion and the popliteal artery or vein. (D) is a normal

comparison US of the right popliteal artery.

associated with any trauma or other notable inciting event.
Right calf pain was associated with cramping and burning
sensation. There were three unknown surgical procedures
performed on the right knee previously. Prior to presenting,
a US done at an outside institution for deep vein thrombosis
displayed an anechoic, avascular structure adjacent to the
right popliteal artery (image not available). CTA runoff
showed a hypodensity adjacent the right popliteal artery
at the knee with moderate compression and stenosis of the
popliteal artery lumen (Figure 5). Intraoperatively, a cyst
contained viscous fluid was identified in the wall of the right
popliteal artery. Complete cystectomy was performed after
evacuation of the cyst contents. Follow up US at 6 weeks,
6 months and then annually for 2 years were negative for
recurrence of the right popliteal artery cyst.

© Annals of Translational Medicine. All rights reserved.

Discussion
Etiology and pathophysiology

CAD is a rare vascular disorder, first described by Atkins
and Key in 1947 as a case of myxomatous tumor in the
left external iliac artery (1). Since that initial description,
approximately 350 cases has been reported in the
literature (2).

A number of theories have been proposed for the cause
of CAD. The earliest proposed theory by Linquette in 1967
suggested that the de novo mucinous degeneration in the
setting of CAD is associated with a generalized/systemic
disorder without much substantiating evidence (3).

A second theory focus on repeated trauma, based on
the fact that most CAD occur in the popliteal artery (4).
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Figure 4 CTA abdomen and pelvis runoff, including MIP as well as 3D volume rendered reconstructions. (A) is an axial slice from the

patient’s CTA showing a hypodense lesion with a bilobed appearance, intimately associated with the opacified left popliteal artery lumen

(arrow). (B) is a coronal MIP image of the legs also showing the hypodense lesion surrounding the opacified lumen (arrow). (C) is a volume

rendered image with soft tissue and bone segmented out, showing focal short segment narrowing of the left popliteal artery (arrow). The

comparison right popliteal artery is normal in appearance.

Theoretically, the popliteal artery is subjected to repetitive
stretching and distortion, causing destruction as well as
cystic degeneration of the vessel adventitia. The repeated
shearing force cause small detachments of the adventitia
from the media with intramural hemorrhage which then
subsequently develop into the cysts within the adventitial
(5,6). Although the trauma theory enjoys the most support,
there are also flaws. In most cases of CAD, there is a lack of
history of trauma. CAD has also been reported to occur in
younger patients, presumably prior to exposure to excessive
trauma. Furthermore, the trauma theory does not account
for CAD in deep vessels, or the lack of increased incidence
in subpopulations with increased risk of trauma, such as
athletes (7).

A modified theory based on repeated trauma is proposed
as the articular or synovial theory; it differs from the trauma
theory by propose that trauma to the adjacent joints is the
underlying cause of CAD (5,8-10). This theory suggests
that repeated trauma to the joints cause damage to the
joint capsule, result in tracking of the synovial fluid to
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the adjacent arterial vasculature which can subsequently
lead to development of the cysts. Desy et al. substantiated
this theory by identifying a number of cases where an
interconnection was seen between the synovium and
the cysts, as well as by the connection between different
geniculate artery cysts (11). CAD in vessels that are not in
immediate neighborhood of a joint is explained by Desy
et al. as caused by migration of synovial cells along the
arterial vessel.

The fourth theory of CAD origin is the developmental
theory. This theory posits that mucin secreting
mesenchymal cells are placed in the adventitia of the vessels
during embryogenesis. These mesenchymal cells secretes
mucin later on in life, which enlarge to form the cysts (5,7).
A variation of this theory is that the vessel incorporated
an adjacent ganglion cyst during development, due to the
macroscopic similarities of cysts in CAD and ganglion
cysts (12). However, the ganglion theory does not enjoy
much support due to the wide differences in histochemistry
between ganglion and CAD cysts.
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Figure 5 CTA abdomen and pelvis with runoff. (A) is an axial slice
at the level of the knee from the patient’s CTA abdomen and pelvis
with runoff showing a hypodense lesion contacting the opacified
right popliteal artery lumen (arrow). (B) is the coronal reformatted
image, showing a well circumscribed hypodense lesion adjacent to
the right popliteal artery (arrow). The lumen of the right popliteal

artery is mildly narrowed but remain patent and opacified.

Currently, no single theory is universally accepted as
the pathogenesis of CAD, with the ganglion/articular
theory and developmental theory enjoys the most support.
Supporter of each theory explain common findings
differently; as an example, image finding of communication
between the synovial joint and the adventitial cysts is
explained as the reason for cyst formation due to trauma
by the ganglion/articular theorists, whilst it is seen as the
embryologic remnant by the developmental theorists. We
do not have any inclination to a particular theory, but feel
there should be further investigation and analysis.

Epidemiology and anatomic distribution

CAD predominantly affects the arteries, although rare
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reports of CAD of the veins have also been described.
Majority (85%) of the cysts in CAD are found in the
popliteal artery but have also been reported in the external
iliac, femoral, radial, ulnar, brachial, and axillary arteries.
A rare case involving the abdominal aorta has also been
reported (13,14). CAD predominantly occur in the
young to middle-aged population; although the age of
presentation ranges from 11 to 70 years old. CAD has a
male predilection, with a male-to-female ratio of 5:1 (2).

Clinical presentation

Clinically, the typical patient with CAD is a middle-aged
patient who is otherwise in a good state of health, more
likely to be male, presenting with new onset of intermittent
limb claudication not related to cigarette use or diabetes.
The onset of symptoms may be sudden or more insidious.
On physical examination, the distal limb pulses may or
may not be absent at rest. The Ishikawa’s sign can be seen
in CAD, which is the disappearance of the foot pulses
with flexion of the knee. This differentiates CAD from the
popliteal entrapment syndrome, where the pulse would
disappear with contraction of the gastrocnemius during
active plantar flexion or passive dorsiflexion of the foot (15).
Claudication symptoms in CAD can be transient and may
resolve spontaneously (16).

Diagnostic imaging

Ankle-brachial pressure indexes and ankle Doppler flow can
be used to demonstrated reduced flow at the ankle, but this
finding is nonspecific for CAD (17).

Angiography has traditionally been used for diagnosis
of CAD. There are several different appearances of the
affected vessels on angiography, such as eccentric narrowing
of the lumen (scimitar sign), hourglass narrowing of the
lumen, or complete occlusion. Lack of post-stenotic
dilatation is a useful sign in CAD (15). However, some cases
can have nonspecific complete luminal obstruction during
angiography which can be mistaken for an endoluminal
lesion (18).

US has become a useful inexpensive, easy and noninvasive
diagnostic test for CAD. A thin, echogenic line can be
seen on US separating the lumen of the vessel and the cyst,
representing the vascular intima and media. The narrowed
lumen may present with an ultrasonic scimitar sign on color
Doppler imaging. There will be elevated velocity in the
narrowed lumen, in cases that are not completely occluded.
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These findings are considered pathognomonic for CAD
on US. Furthermore, US is able to determine the lack of
vascular flow in the cyst, and demonstrate posterior acoustic
enhancement of the cyst, both of which helps to distinguish
CAD from popliteal aneurysms (15).

Computed tomography (CT) and magnetic resonance
imaging (MRI) have also been advocated in the diagnosis of
CAD (19). On CT, a low attenuating structure can be seen
intimately associated with the artery, without intervening
fat plane (20). On MRI, the cyst will be seen adjacent the
popliteal artery lumen, with characteristic signals of a fluid-
filled structure, such as T'1 hypointensity, T2 hyperintensity
and the lack of flow signal void (17). On either of these two
modalities, the cyst will not enhance with the administration
of contrast. An additional advantage of using CT for the
diagnosis of CAD is the possible subsequently percutaneous
aspiration of the cyst under guidance, similar to US, as
discussed below.

Management

A number of techniques exist for the treatment of CAD,
including surgical intervention, percutaneous aspiration,
and percutaneous endovascular intervention. However, the
decision to treat should be based on clinical and radiological
presentations. Conservative management of CAD should
be considered first, as the cysts in CAD may resolve
spontaneously, or the patient may not experience significant
discomfort to prompt for more invasive treatment options.

Historically, surgical removal was the treatment of
choice. Different authors in the past have recommended
different techniques, such as complete resection with
bypass, excision of the cyst, surgical aspiration of the cyst,
or “exarterectomy” where there is circumferential resection
of the diseased adventitia (13). With the except of complete
resection, most techniques recommend preservation of the
native artery.

Percutaneous aspiration is a less invasive, lower risk
procedure can be performed using either CT or US
guidance, similar to other types of percutaneous fluid
collection aspiration. Advantages of the percutaneous
procedures include quicker recovery and less risk of adverse
effects related to anesthesia (21). Results of this method has
been mixed, with some authors reporting success without
recurrence, and others reporting recurrence (21,22).
Nevertheless, it is our opinion that percutaneous options
should be attempted first prior to surgical intervention.

Percutaneous endovascular intervention, such as
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with angioplasty and stenting have been attempted,
with disappointment results. Only one author reported
successful treatment in a recurrent case of CAD, with the
patient having undergone prior surgical excision. Failure
of angioplasty and stenting is attributed to the extraluminal
state of the cyst as well as the absence of atherosclerotic
process (13,23).
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