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KEYWORDS Abstract Cystic adventitial disease (CAD) is a rare cause of unilateral intermittent claudica-
Cystic adventitial tion of unknown aetiology, which is characterized by the formation of multiple mucin-filled
disease; cysts in the adventitial layer of the arterial wall resulting in obstruction to blood flow. The
Intermittent disease predominantly presents in young otherwise healthy males and most commonly affects
claudication; the popliteal artery. CAD can be diagnosed by magnetic resonance imaging, computed tomo-
Popliteal artery; graphic angiography, or duplex ultrasound. Surgery is the primary mode of treatment,
Cystic arterial disease including exarterectomy, or replacement of the affected vascular segment by venous or

synthetic interposition graft. Alternatively, the cysts can be drained by percutaneous ultra-
sound-guided needle aspiration. We provide a literature update on the aetiology and treat-
ment of this uncommon condition and present two cases supporting patient tailored
treatment without primary bypass grafting.
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Case 1

A 40-year-old male patient presented at the outpatient
clinic with intermittent claudication of the left calf during
running. Magnetic resonance imaging (MRI) showed cystic
deformities in close proximity to the popliteal artery (Figs.
1a and 1b). The diagnosis of cystic adventitial disease (CAD)
was confirmed during surgical exploration. A successful
exarterectomy of the popliteal artery was performed
through a dorsal approach (Figs. 2a and 2b). Postoperative
recovery was uneventful and the patient resumed full
exercise after 3 months. During 3 years of follow-up, the
patient did not demonstrate any symptoms of relapse.

Figure 1 (a) Sagittal T2 weighted 3D gradient image using
adual echo steady state technique with water excitation. Cystic
structures (arrowheads) are in close contact with the popliteal
artery (arrows). (b) Axial T2 weighted turbo spin echo image
showing multiple cystic structures (arrowheads) in relation to
the popliteal artery (arrow).

Figure 2 (a) Cyst opened between two forceps. (b) After
exarterectomy.
Case 2

A 41-year-old male patient was admitted to the hospital
with acute ischaemia of the right lower leg due to occlusion
of the popliteal artery. The patient was successfully
treated with catheter-directed thrombolysis. Magnetic
resonance angiography (MRA) demonstrated cystic changes
of the right popliteal artery supporting the diagnosis of
CAD. The largest cysts were successfully drained by ultra-
sound-guided percutaneous needle aspiration. Recovery
was uneventful. At 26 months of follow-up, the patient was
still free of symptoms and no signs of recurrence were
revealed by MRA.

Discussion

The condition of CAD, also known as cystic adventitial
degeneration, was first reported in 1947 by Atkins and Key,
describing a case of intermittent claudication in a young
male patient caused by cystic deformation of the external
iliac artery." Since the original report, more than 350 cases
of CAD have been published. CAD is located in the popliteal
artery in 85—90% of cases, and is usually unilateral. Cystic
changes have also been identified in other lower- and
upper-extremity arteries, including the external iliac,
axillary, distal brachial, radial and ulnar arteries. The cysts
in the adventitial layer of the blood vessel wall may narrow
the arterial lumen and compromise blood flow. Given the
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usual location of CAD in the popliteal artery, the disease
commonly presents with unilateral intermittent claudica-
tion in the calf. Albeit extremely rare, cysts may also form
in vein walls, leading to venous thrombosis.? The estimated
incidence of CAD among patients with intermittent claudi-
cation is 1:1200. The disease predominantly affects men,
with a male to female ratio of 15:1. Age at presentation
ranges between 10 and 70 years, with a peak incidence at
40—50 years. CAD is not related to atherosclerosis or its risk
factors. In addition to CAD, the differential diagnosis of
intermittent claudication in young patients with no risk
factors for atherosclerosis includes popliteal artery
entrapment syndrome, fibromuscular dysplasia, endofib-
rosis, Bakers’ cyst and popliteal artery aneurysm.>

Aetiology

The cysts in CAD are composed of fibrous connective tissue
and contain mucinous gel with mucoproteins and muco-
polysaccharides, resembling the contents of a ganglion. It is
not known how and why these cysts are formed. The various
theories on the origin of adventitial cyst formation can be
categorised into five groups*:

(1) destruction and cystic degeneration of the arterial
adventitia due to repetitive (micro)trauma by stretch-
ing and distortion of an arterial segment adjacent to
a joint;

(2) implantation of adjacent synovial cells into the
adventitia (ectopic aganglionosis);

(3) degeneration of adventitia associated with systemic
connective tissue diseases®;

(4) implantation of mesenchymal cells from nearby joints
into the adventitia of blood vessels during embryonic
development (developmental theory); and

(5) herniation of synovium from the adjacent joint into the
arterial wall.®

In 30% of cases, the adventitial cysts completely
compress the arterial lumen, resembling an endoluminal
lesion, while in other cases imaging shows a normal vascular
lumen.”8

Clinical presentation

Typically, CAD presents as rapidly progressive unilateral,
intermittent, calf claudication in a healthy middle-aged
non-smoking man with no risk factors for atherosclerotic
cardiovascular disease. The intermittent nature of symp-
toms in CAD is not completely understood. It is hypoth-
esised that a connection between the knee joint with filling
of the adventitial cysts upon excessive knee joint move-
ment induces intermittent compression of the artery,
resulting in claudication.® The long recovery period of
20 min after the onset of exercise-induced claudication
might be due to the elevation of the pressure in the cyst
and the slow reabsorption of the mucous fluid by the cyst
wall, while the valve mechanism prevents return of mucus
into the knee joint.'® Rarely, CAD presents as acute-onset
limb pain due to bleeding in the cyst or rupture of the

cyst," or, alternatively, as acute limb ischaemia due to
thrombosis of the affected arterial segment.*”

Diagnosis

Physical examination usually reveals no apparent circula-
tory abnormalities in the lower extremities with palpable
peripheral arterial pulsations. In some patients, passive
flexion of the knee may induce disappearance of foot
pulsations consequent to compression of the popliteal
artery by large adventitial cysts, which is known as the
Ishikawa sign.'? The ankle—brachial index is usually normal
in rest, and may decrease after exercise when the pressure
in the cyst increases sufficiently to provoke haemodynamic
changes due to endoluminal stenosis.'® The presence,
location and dimensions of adventitial cysts as well as their
potential communication with the adjacent joint can be
identified by duplex ultrasound,’ computer tomography,
CT angiography (CTA) or MRA. These non-invasive imaging
modalities have largely replaced conventional diagnostic
angiography.’'® MRl and MRA are the preferred imaging
modalities as they can precisely evaluate the condition of
the affected artery. MRI can demonstrate the cyst origi-
nating from the vessel wall and its connection to the
adjacent joint. MRA shows the stenosis or occlusion of the
affected vessel.'”"'®

Treatment

Over the past decade, various treatments have been
attempted for CAD. The first cases of CAD were treated by
resection of the affected arterial segment and replacement
by an interposition graft, either venous,'® arterial homo-
graft?® or synthetic graft.?’"?2 In the 1960s, alternative
treatments were reported, including excision of a cyst with
the outer layer of the arterial wall'>?* and percutaneous
needle aspiration of cysts in the wall of the popliteal
artery.24?°

In 1979, Flanigan summarised 115 known cases of CAD.%¢
Since then, several case reports have been published. Using
PUBMED, we did a literature search for articles that have
been published since Flanigan’s publication, using the
keywords popliteal artery, cystic adventitial disease, cystic
arterial disease and intermittent claudication. Publications
accessible in the extensive university medical centre’s
electronic library were reviewed. Languages were restricted
to English, German and Dutch. Only the case reports that
describe CAD of the popliteal artery and not the even less
common cases concerning the disorder located in other
arteries (e.g., the external iliac, axillary, distal brachial,
radial and ulnar arteries) were included in this review.
Following this strategy, we included 61 cases in our literature
update. Table 1 provides an overview of all studies of CAD of
the popliteal artery reporting patient sex and age, site of
lesion, surgical technique and its outcome. A total of 68
procedures have been described in 61 patients (53 male, 9
female). Mean age at diagnosis was 43 years (10—75). In one
patient both legs were affected,? in 32 only the left leg and
in 28 cases the right leg. The surgical techniques that were
most frequently used included resection of the affected
arterial segment with an autologous venous interposition
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Table 1 Summary of reported cases since 1979.
Year Author Sex Age Side Treatment
2010 Maged et al."® 1:F 48 Left leg Patient 1: Ven +
Patient remains asymptomatic 3 years after surgery
2: M 18 Left leg Patient 2: Cyst excision
Recurrent symptoms after 6 months — PTA
Patient remains asymptomatic 2 years after surgery.
M 43 Left leg Patient 3: Bypass +
Patent remains asymptomatic 2 years after surgery.
2009 Michaelides et al." M 53 Right leg Cyst excision
Patient remains asymptomatic 18 months after surgery.
2009 Taurino et al." M 34 Right leg Ven +
Patient remains asymptomatic 15 months after surgery.
2009 Maged et al.? M 18 Left leg PTA
Patient remains asymptomatic 2 years after surgery.
2009 Motaganahalli et al.>* M 40 Left leg Cyst excision
Good recovery, no follow-up data.
2009 Mino et al.® F 35 Right leg Ven —
Good recovery, no follow-up data.
2008 Sharma*® Mo 32 Left leg Cyst excision
Patient remained asymptomatic 3 months after surgery.
2008 Patel et al.*” M 4 Left leg Prosth -
Recurrence of the cysts after 1 year causing
swelling of the foot — continuing of duplex
ultrasound every 3 months.
Patient remains asymptomatic 6 months after
starting ultrasound follow-up
2008 Tomasian et al.>® M 26 Right leg Cyst excision
Patient remains asymptomatic 20 months
after surgery.
2008 Pannone et al.*® M 51 Right leg Ven —
Patient remains asymptomatic 12 months after surgery.
2007 Tsilimparis et al.* M 54 Right leg Ven +
Patient remains asymptomatic 1 year after surgery.
2007 Nano et al.*' F 43 Left leg Ven —
Patient remains asymptomatic 1 year after surgery.
2007 Papas et al.* F 54 Left leg Prosth +
Patient remained asymptomatic 1 year after surgery.
2007 Ji-Sun Hong et al.*? M 58 Left leg Ven +
Patient remains asymptomatic 1 month after surgery.
2006 Ortiz et al.? M 58 Left & Right Ven — (both legs)
leg Recurrent symptoms in right leg after 4 months,
successfully treated with PTA.
Patient is currently asymptomatic.
2006 Buijsrogge et al.’ M 35 Left leg Ven —
Patient remains asymptomatic 2 years after surgery.
2006 Lee et al.* M 30 Left leg Ven +
Patient remains asymptomatic 5 months after surgery.
2005 Stierli et al.* 5M Mean age 2 Left leg  Exarterectomy
1F 49 (25-70) 4 Right leg  All 6 patients remained asymptomatic 10—15 years
after surgery. Two patients developed a new Baker’s
cyst, not involving the artery.
2005 Cassar’ M 36 Left leg Failed needle aspiration — cyst excision.
Patient remains asymptomatic 14 years after surgery.
2005 Vasudevan et al.® M 54 Right leg Bypass +

Good recovery, no follow-up data
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Table 1 (continued)

Year Author Sex Age Side Treatment
2005 de Klerk et al.>" 1:M 48 Right leg Patient 1: Ven +
Patient remains asymptomatic 12 months after surgery.
2: M 44 Left leg Patient 2: Exarterectomy
Patient remains asymptomatic 12 months after surgery.
3: M 51 Left leg Patient 3: PTA — restenosis of 80% — Ven +
Patient remains asymptomatic 19 months after surgery.
2004 Fox et al.*’ M 40 Right leg Ven +
Patient remains asymptomatic 1 year after surgery.
2004 Khoury?” F 50 Left leg Failed PTA — Bypass —
Patient remains asymptomatic 1 year after surgery.
2001 Mellado and Salvado“® M 56 Left leg Cyst excision
Good recovery, no follow-up data.
2001 Foster et al.* M 44 Right leg Ven +
Patient remains asymptomatic 6 months after surgery.
2000 Riickert and Taupitz®® M 53 Right leg Exarterectomy
Patient remains asymptomatic 28 months after surgery.
2000 Unno et al.”’ M 40 Left leg Ven +
Good recovery, no follow-up data.
1999 Ricci et al." M 47 Right leg Ven +
Good recovery, no follow-up data.
1998 Galle et al.? M 25 Left leg Ven +
Patient remains asymptomatic 1 year after surgery.
1998 Tsolakis et al.>? F 49 Right leg Prosth —
Good recovery, no follow-up data.
1998 Levien and Benn* 1: M 58 Right leg Patient 1: Ven +
Patient remained asymptomatic 5 years after surgery.
M 44 Right leg Patient 3: failed cyst excision — Ven +
Patient remained asymptomatic 3 years after surgery.
4: M 42 Right leg Patient 4: Prosth +
Patient remained asymptomatic 2 years after surgery.
5:M 48 Left leg Patient 5: Cyst excision
Patient remained asymptomatic 2 years after surgery.
6: M 54 Left leg Patient 6: failed endarterectomy — Ven +
Patient remained asymptomatic 8 years after surgery.
1997 Miller et al.> M 75 Right leg Cyst excision
Patient remains asymptomatic 1 year after surgery.
1997 Do et al.>® 1:M 48 Right leg 7 Patients: needle aspiration
2: F 47 Right leg Patients remained asymptomatic during follow-up
M 42 Left leg (mean, 14.8 months after surgery).
4: M 50 Left leg
5:M 45 Right leg
6: M 62 Left leg
7: M 44 Left leg
1996 Koppensteiner et al.>® F 34 Left leg Ven +
Good recovery, no follow-up data.
1995 Ishibashi et al.?” M 14 Right leg Ven +
Restenosis after 50 months with no symptoms.
1987 Jasinski et al.® M 27 Right Leg Cyst excision
Patient remains asymptomatic 5 months after surgery.
1984 Chapman and Pinkerton®®> M 37 Right leg Ven +
Good recovery, no follow-up data.
1980 Bunker et al.®° 1: M 38 Left leg Patient 1: Ven +
Good recovery, no follow-up data.
2: M 59 Right leg Patient 2: Ven +
Good recovery, no follow-up data.
1980 Velasquez et al.®' 1: M 43 Left leg Patient 1: Cyst excision

Good recovery, no follow-up data.
(continued on next page)
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Table 1 (continued)

Year Author Sex Age Side Treatment
2:M 15 Left leg Patient 2: Ven
Good recovery, no follow-up data.
1979 England et al.%? M 10 Left leg Cyst excision

Patient remains asymptomatic 3 months after surgery.

1. Cyst excision, cyst excision with preservation or reconstruction of arterial wall.

2. Grafts and bypasses: prosth +, resection of affected arterial segment and interposition of prosthetic graft; prosth —, cyst excision and
interposition of prosthetic graft; ven +, resection of affected arterial segment and interposition of venous graft; ven —, cyst excision
and interposition of venous graft; bypass +, resection of affected arterial segment and venous bypassing; bypass —, venous bypassing of

affected arterial segment.

3. Needle aspiration, open or ultrasound-guided percutaneous needle aspiration of cysts.

4. Exarterectomy, resection of adventitial layer of the arterial wall.

5. Endarterectomy, resection of intimamedial layer of the arterial wall.

6. PTA, percutaneous transluminal angioplasty.

graft in 20 case reports and adventitial cyst excision with
preservation of the arterial wall in 13 cases. In seven cases
treated by resection of the arterial segment and inter-
positioning of a venous graft, no follow-up data were repor-
ted. In one case, asymptomatic restenosis occurred after 50
months. In the remaining 12 cases, patients remained
asymptomatic after amean follow-up of 26.3 months (1—96).
In three of the cases successfully treated with cyst excision,
no follow-up data were reported. One case showed recurrent
symptoms and in one case cyst excision failed, requiring
resection of the affected arterial segment and inter-
positioning of a venous graft. In the remaining eight cases,
patients remained asymptomatic with a mean follow-up of
31.6 months (3—168).

Of the reported cases, ultrasound-guided percutaneous
needle aspiration of adventitial cysts failed in one case and
was successful in seven patients with a mean asymptomatic
follow-up period of 14.8 months. Operative or percuta-
neous drainage of the adventitial cysts by percutaneous
needle aspiration of the cysts has an early recurrence rate
of 10%.7

Exarterectomy is an alternative surgical technique in
which the affected layers of the arterial wall are resected.
This procedure was reported in eight cases, all with

Table 2 Techniques described.

Technique Number of cases Success Failure
1. Cyst excision 13 11 2
2. Grafts and
bypasses
a) Prosth + 2 2 0
b) Prosth — 2 2 0
c) Ven + 20 19 1
d) Ven — 7 6 1
e) Bypass + 2 2 0
f) Bypass — 1 1 0
3. Needle aspiration 8 7 1
4. Exarterectomy 8 8 0
5. Endarterectomy 1 0 1
6. PTA 4 2 2
Total 68 60 8

a successful outcome. Surprisingly, endarterectomy was
reported in one case, which failed.* Complete spontaneous
recovery of symptoms has been described in occasional
cases, for example when the cysts of the arterial wall
communicate with the knee joint.2273% Percutaneous
transluminal angioplasty (PTA) is a rarely used technique,
with only four cases published since 1975.27-31733 |n two of
these cases, the intervention failed and required surgical
intervention with interposition grafting or bypass
surgery.Z’-3! Maged et al. described a case in which PTA was
successful, probably because the patient had previously
been treated with surgical cyst enucleation, and scarring of
the arterial wall had occurred.3® Ortiz described a success-
fully performed PTA in a patient, who had recurrent
symptoms after treatment with cyst excision and venous
graft interposition.3? Table 2 shows an overview of the
techniques described.

Conclusions

Based on this literature review of case reports, it is hard to
determine the best surgical treatment option for CAD.
Because of the rarity of this condition, no clinical trials
have been performed. Unfortunately, in several reports,
results are poorly described, including lack of follow-up
data in 12 cases. Furthermore, there may be a significant
publication bias due to reporting of successful cases only.
Although a definite success rate of the various procedures
cannot be given, the review of case reports shows that
surgical exarterectomy and percutaneous needle aspiration
of the cysts offer good and less invasive alternatives to
conventional surgical treatment, including excision of the
affected arterial segment followed by interposition grafting
or bypass surgery. However, resection of the affected
segment followed by interposition of an autologous venous
graft should be the technique of choice when the artery is
completely occluded or when there is degeneration of the
medial layer of the arterial wall.

Conflict of Interest/Funding

None.



Alternative Surgical Treatment in CAD

353

References

1

1

1

1

1

20

1 Atkins HJ, Key JA. A case of myxomatous tumour arising in the
adventitia of the left external iliac artery; case report. Br J Surg
1947;34(136):426.

Dix FP, McDonald M, Obomighie J, Chalmers N, Thompson D,

Benbow EW, et al. Cystic adventitial disease of the femoral vein

presenting as deep vein thrombosis: a case report and review of

the literature. J Vasc Surg 2006;44(4):871—4.

Korngold EC, Jaff MR. Unusual causes of intermittent claudi-

cation: popliteal artery entrapment syndrome, cystic adventi-

tial disease, fibromuscular dysplasia, and endofibrosis. Curr

Treat Options Cardiovasc Med 2009;11(2):156—66.

4 Levien LJ, Benn CA. Adventitial cystic disease: a unifying

hypothesis. J Vasc Surg 1998;28(2):193—205.

Linquette M, Mesmacque R, Beghin B, Hubschman B, Soots G.

Degenere scence kystique de l’adventite de | ‘artere poplitee.

Semaine Hop Paris 1967;43:3005—13.

6 Shute K, Rothnie NG. The aetiology of cystic arterial disease. Br
J Surg 1973;60:397—400.

7 Cassar K, Engeset J. Cystic adventitial disease: a trap for the
unwary. Eur J Vasc Endovasc Surg 2005;29(1):93—6.

8 Saeed M, Wolf YG, Dilley RB. Adventitial cystic disease of the
popliteal artery mistaken for an endoluminal lesion. J Vasc
Interv Radiol 1993;4(6):815—8.

9 Buijsrogge MP, van der Meij S, Korte JH, Fritschy WM. Inter-
mittent claudication intermittence" as a manifestation of
adventitial cystic disease communicating with the knee joint.
Ann Vasc Surg 2006;20(5):687—-9.

0 Hunt BP, Harrington MG, Goode JJ, Galloway JM. Cystic adven-

titial disease of the popliteal artery. Br J Surg 1980;67:811—2.

Ricci P, Panzetti C, Mastantuono M, Bassetti E, lascone C,

Ragonesi B, et al. Cross-sectional imaging in a case of adven-

titial cystic disease of the popliteal artery. Cardiovasc Intervent

Radiol 1999;22(1):71—4.

2 Ishikawa K, Mishima Y, Kobayashi S. Cystic adventitial disease of
the popliteal artery. Angiology 1961;12:357—66.

3 Taurino M, Rizzo L, Stella N, Mastroddi M, Conteduca F,
Maggiore C, et al. Doppler ultrasonography and exercise testing
in diagnosing a popliteal artery adventitial cyst. Cardiovasc
Ultrasound 2009;7:23.

4 Brodmann M, Stark G, Pabst E, Seinost G, Schweiger W, Szolar D,
et al. Cystic adventitial degeneration of the popliteal artery —
the diagnostic value of duplex sonography. Eur J Radiol 2001;
38(3):209—12.

5 Michaelides M, Pervana S, Sotiridadis C, Tsitouridis I. Cystic
adventitial disease of the popliteal artery. Diagn Interv Radiol;
28 Dec 2009. doi:10.4261/1305-3825.DIR.2790-09.2.

6 Wright LB, Matchett WJ, Cruz CP, James CA, Culp WC, Eidt JF,
et al. Popliteal artery disease: diagnosis and treatment.
Radiographics 2004;24(2):467—79.

7 Holden A, Merrilees S, Mitchell N, Hill A. Magnetic resonance
imaging of popliteal artery pathologies. Eur J Radiol 2008;
67(1):159—68. Epub 2007 Aug 31.

8 Maged IM, Turba UC, Housseini AM, Kern JA, Kron IL,
Hagspiel KD. High spatial resolution magnetic resonance
imaging of cystic adventitial disease of the popliteal artery.
J Vasc Surg 2010;51(2):471—4.

9 Ejrup B, Hiertonn T. Intermittent claudication: three cases

treated by free vein graft. Acta Chir Scand 1954;108:217—-30.

Hiertonn T, Lindberg K. Cystic adventitial degeneration of the

popliteal artery. Acta Chir Scand 1957;113(1):72—7.

N

w

w1

-

21 Tytgat H, Derom F, Galinsky A. Cystic degenerescence of the

popliteal artery treated with nylon graft. Acta Chir Belg 1958;
57(2):188—95. discussion 195—8.

22 Simon JJ, Soppelsa A. The trapped popliteal artery syndrome.

About one bilateral case. J Chir (Paris) 1981;118(3):179—-83.

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

Holmes JG. Cystic adventitial degeneration of the popliteal
artery. J Am Med Assoc. 1960;173:654—6.

Mentha C. Adventitial cystic degeneration or bursitis of the
popliteal artery. J Chir (Paris) 1965;89:173—80.

Deutsch AL, Hyde J, Miller SM, Diamond CG, Schanche AF. Cystic
adventitial degeneration of the popliteal artery: CT demon-
stration and directed percutaneous therapy. AJR Am J Roent-
genol 1985;145(1):117-8.

Flanigan DP, Burnham SJ, Goodreau JJ, Bergan JJ. Summary of
cases of adventitial cystic disease of the popliteal artery. Ann
Surg 1979;189(2):165—75.

Khoury M. Failed angioplasty of a popliteal artery stenosis
secondary to cystic adventitial disease—a case report. Vasc
Endovascular Surg 2004;38(3):277—80.

Pursell R, Torrie EP, Gibson M, Galland RB. Spontaneous and
permanent resolution of cystic adventitial disease of the
popliteal artery. J R Soc Med 2004;97(2):77—8.

Lossef SV, Rajan S, Calcagno D, Jelinger E, Patt R, Barth KH.
Spontaneous rupture of an adventitial cyst of the popliteal
artery: confirmation with MR imaging. J Vasc Interv Radiol 1992;
3(1):95—7.

Owen ER, Speechly-Dick EM, Kour NW, Wilkins RA, Lewis JD.
Cystic adventitial disease of the popliteal artery—a case of
spontaneous resolution. Eur J Vasc Surg 1990;4(3):319—-21.

de Klerk G, The RM, Zeeuwen WJ, Akkersdijk WL, van de
Pauoordt HD, de Vries JP. Cystic adventitial degeneration of the
popliteal artery; an unexpected cause of intermittent claudi-
cation. Ned Tijdschr Geneeskd 2005;149(32):1802—7.

Ortiz MWR, Lopera JE, Giménez CR, Restrepo S, Moncada R,
Castaneda-Zuiiga WR. Bilateral adventitial cystic disease of the
popliteal artery: a case report. Cardiovasc Intervent Radiol
2006;29(2):306—10.

Maged IM, Kron IL, Hagspiel KD. Recurrent cystic adventitial
disease of the popliteal artery: successful treatment with
percutaneous transluminal angioplasty. Vasc Endovascular Surg
Aug—Sep 2009;43(4):399—402.

Motaganahalli RL, Pennell RC, Mantese VA, Westfall SG. Cystic
adventitial disease of the popliteal artery. J Am Coll Surg 2009;
209(4):541.

Mino MJ, Garrigues DG, Pierce DS, Arko FR. Cystic adventitial
disease of the popliteal artery. J Vasc Surg 2009;49(5):1324.
Sharma P, Padhiar N, Kyriakides C. Popliteal cystic adventitial
disease causing intermittent claudication in a young athlete:
a case report. South Med J 2008;101(11):1154—6.

Patel SM, Patil VA, Pamoukian VN. Interposition grafting of
popliteal artery cystic adventitial disease: case report. Vasc
Endovascular Surg 2008;42(2):192-5.

Tomasian A, Lai C, Finn JP, Gelabert H, Krishnam MS. Cystic
adventitial disease of the popliteal artery: features on 3T
cardiovascular magnetic resonance. J Cardiovasc Magn Reson
2008;10(1):38.

Pannone A, Di Cesare F, Bartolucci R, Maritati G, Lucchetti G,
Rabitti G. Cystic adventitial disease of the popliteal artery. A
case report and review of the literature. Chir Ital 2008;60(1):
153-8.

Tsilimparis N, Hanack U, Yousefi S, Alevizakos P, Riickert RI.
Cystic adventitial disease of the popliteal artery: an argument
for the developmental theory. J Vasc Surg 2007;45(6):1249—-52.
Nano G, Dalainas I, Casana R, Stegher S, Malacrida G, Tealdi DG.
Case report of adventitial cystic disease of the popliteal artery
presented with the “dog-leg” sign. Int Angiol 2007;26(1):75—8.
Papas TT, Georgiadis GS, Maltezos CK, Lazarides MK. Adventitial
cystic disease of the popliteal artery: a potential cause of
intermittent claudication. Wien Klin Wochenschr 2007;119(5, 6):
186—8.

Hong JS, Lee KB, Kim DK, Kim DI. Cystic adventitial disease of
the popliteal artery: report of a case. Surg Today 2007;37(8):
719-22.



354

P.W.J. van Rutte et al.

44

45

46

47

48

49

50

51

52

53

Lee CH, Lin SE, Chen CL. Adventitial cystic disease. J Formos
Med Assoc. 2006;105(12):1017—-21.

Stierli P, Mauch J, Koella C, Huber A, Eugster T, Giirke L.
Circumferential removal of the adventitia for cystic degenera-
tion of the popliteal artery. Br J Surg 2005;92(1):56—7.
Vasudevan A, Halak M, Lee S, Ong S, Nadkarni S. Cystic
adventitial disease: a case report and literature review. ANZ J
Surg 2005;75(12):1120-2.

Fox CJ, Rasmussen TE, O’Donnell SD. Cystic adventitial disease
of the popliteal artery. J Vasc Surg 2004;39(6):1351.

Mellado JM, Salvado E. Adventitial cystic disease of the popli-
teal artery: role of MRA. Eur Radiol 2002;12(4):948.

Foster MT, Collins JT, Morgan JP. Intravascular ultrasound diag-
nosis of cystic adventitial degeneration of the popliteal artery:
a case report. Catheter Cardiovasc Interv 2001;53(4):527—9.
Riickert RI, Taupitz M. Cystic adventitial disease of the popliteal
artery. Am J Surg 2000;180(1):53.

Unno N, Kaneko H, Uchiyama T, Yamamoto N, Nakamura S. Cystic
adventitial disease of the popliteal artery: elongation into the
media of the popliteal artery and communication with the knee
joint capsule: report of a case. Surg Today 2000;30(11):1026—9.
Galle C, Cavenaile JC, Hoang AD, Minh TL, Peny MO, Braudé P,
et al. Adventitial cystic disease of the popliteal artery commu-
nicating with the knee joint. A case report. J Vasc Surg 1998;
28(4):738—41.

Tsolakis 1A, Walvatne CS, Caldwell MD. Cystic adventitial
disease of the popliteal artery: diagnosis and treatment. Eur J
Vasc Endovasc Surg 1998;15(3):188—94.

54

55

56

57

58

59

60

61

62

Miller A, Salenius JP, Sacks BA, Gupta SK, Shoukimas GM.
Noninvasive vascular imaging in the diagnosis and treatment of
adventitial cystic disease of the popliteal artery. Vasc Surg
1997;26(4):715—-20.

Do DD, Braunschweig M, Baumgartner |, Furrer M, Mahler F.
Adventitial cystic disease of the popliteal artery: percutaneous
US-guided aspiration. Radiology 1997;203(3):743—6.
Koppensteiner R, Katzenschlager R, Ahmadi A, Staudacher M,
Horvat R, Polterauer P, et al. Demonstration of cystic adventi-
tial disease by intravascular ultrasound imaging. J Vasc Surg Mar
1996;23(3):534—6.

Ishibashi S, Namiki K, Abe M, Shirahata Y, Ohnishi K, Toyoda T,
et al. Cystic adventitial disease of the popliteal artery — a case
of young boy. Tohoku J Exp Med 1995;176(3):173—80.

Jasinski RW, Masselink BA, Partridge RW, Deckinga BG,
Bradford PF. Adventitial cystic disease of the popliteal artery.
Radiology 1987;163(1):153—5.

Chapman T, Pinkerton JA. Cystic adventitial disease of the
popliteal artery. South Med J 1984;77(3):370—2.

Bunker SR, Lauten GJ, Hutton Jr JE. Cystic adventitial disease
of the popliteal artery. AJR Am J Roentgenol 1981;136(6):
1209—-12.

Velasquez G, Zollikofer C, Nath HP, Barreto A, Castaneda-
Zuniga W, Formanek A, et al. Cystic arterial adventitial
degeneration. Radiology 1980;134(1):19—-21.

England PC, King J, Beton DC, Hancock BD. Cystic adventitial
disease of the popliteal artery. J R Soc Med 1979;72(4):
283—4.



	 In Treatment of Popliteal Artery Cystic Adventitial Disease, Primary Bypass Graft not Always First Choice: Two Case Reports ...
	 Case 1
	 Case 2
	 Discussion
	 Aetiology
	 Clinical presentation
	 Diagnosis
	 Treatment
	 Conclusions
	 Conflict of Interest/Funding
	 References


