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Abstract
BACKGROUND 
Venous adventitial cystic disease (VACD) is a rare disease characterized by cysts, 
filled with a gelatinous mucous substance similar to joint fluid, in the adventitia of 
blood vessels adjacent to the joints. It is often misdiagnosed as deep vein thro-
mbosis (DVT), femoral varices, venous tumors, or lymphadenopathy.

CASE SUMMARY 
A 69-year-old woman visited our hospital with a complaint of swelling in the 
right lower extremity. The patient was diagnosed with DVT and prescribed 
apixaban at an outpatient clinic. After 3 wk, the patient was hospitalized again 
because of sudden swelling in the right lower extremity. We diagnosed VACD 
and performed surgery for cyst removal as well as patch angioplasty and 
thrombectomy of the right common femoral vein. The patient received antico-
agulants for 6 mo and has been doing well without recurrence for 1 year postoper-
atively.

CONCLUSION 
Recurrent VACD requires complete removal of the connections to the joint cavity 
to prevent recurrence.
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Core Tip: Venous adventitious cystic disease is a rare condition characterized by the occurrence of cysts filled with a 
gelatinous substance similar to synovial fluid in the outer layer of blood vessels adjacent to joints. It can be misdiagnosed as 
deep vein thrombosis, femoral varices, venous tumors, or lymphadenopathy. To prevent recurrence, it is important to 
completely remove the connections to the joint cavity.
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INTRODUCTION
Venous adventitial cystic disease (ACD) (VACD) is a rare malformation characterized by the accumulation of mucinous 
materials in cysts in the vascular adventitia[1]. According to an extensive literature review, only 53 cases have been 
reported to date[2]. Cysts usually occur in blood vessels around the major joints, and patients complain of severe 
swelling, tenderness, and pain[3].

We describe the case of a patient who was first diagnosed with deep vein thrombosis (DVT) and later diagnosed with 
VACD due to symptom recurrence during treatment. Recovery was achieved through surgical treatment.

CASE PRESENTATION
Chief complaints
Right leg swelling.

History of present illness
A 69-year-old woman visited our hospital complaining of swelling in the right lower extremity. The patient was 
diagnosed with DVT at a local hospital, and thrombolysis was performed. Venography was performed after throm-
bolysis, and it revealed focal stenosis in the right common femoral vein (CFV) area. Balloon angioplasty was performed, 
but the focal stenosis did not improve. The radiologist judged that the shape of the focal stenosis was not due to an 
intravenous thrombus but due to external pressure from a mass pressing on the vein. She was transferred to the 
emergency room of our hospital, but her symptoms improved. We prescribed a direct oral anticoagulant (apixaban) and 
observed her on an outpatient basis. After 3 wk, the patient was hospitalized again because of sudden swelling in the 
right lower extremity.

History of past illness
The patient had a history of hypertension.

Personal and family history
She had no relevant personal or family history.

Physical examination
The physical examination revealed no noteworthy abnormalities.

Laboratory examinations
Her D-dimer levels were elevated to 80 μg/mL (normal range 0-0.5 μg/mL). Other laboratory parameters were within the 
normal ranges.

Imaging examinations
Venography revealed a mass-like lesion (scimitar sign) located outside of and pressing on the right CFV (Figure 1A). A 
cystic mass was observed in the right CFV (Figure 1B). On ultrasonography, we did not observe flow to the right femoral 
artery (FV) because the cystic mass had blocked the right CFV (Figure 1C and D).

FINAL DIAGNOSIS
The patient was diagnosed with VACD and surgery was planned. After surgery, histological examination confirmed 
VACD. A cystic wall composed of fibrous tissue with increased proteoglycan levels and few elastic fibers was observed.
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Figure 1 Image study. A: Venography showing a mass-like lesion (scimitar sign) outside the blood vessel pressing on the right common femoral vein (FV) (CFV) 
(arrow); B: The cystic mass pressing on the right CFV (arrow); C and D: On ultrasonography, flow to the right FV cannot be observed because of a cystic mass 
blocking the right CFV; C: Transverse view; D: Longitudinal view. Arrows point to the cyst.

TREATMENT
The patient underwent surgery under general anesthesia. A longitudinal incision was made in the right groin. The distal 
external iliac vein above the branch of the great saphenous vein (GSV) was dissected into the GSV, proximal FV, and 
proximal deep femoral vein. In particular, to eliminate communication with the synovial fluid, the bottom wall of the 
vein was completely dissected and communication was removed (Figure 2). After venotomy, the cyst and the vein wall in 
the cystic area were removed. The right leg was squeezed to remove any remaining thrombus. The right posterior tibial 
vein was punctured, and a guidewire was moved to the CFV to facilitate thrombectomy, using a Fogarty catheter to 
remove as much of the remaining thrombus as possible. Patch angioplasty using the GSV was considered, but venous 
flow through the GSV was superior on preoperative ultrasound. Therefore, the vein was reconstructed using an Edwards 
bovine pericardial patch (Edwards Lifesciences Corp., Irvine, CA, United States).
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Figure 2 Right common femoral vein. Arrow: Venous adv.

OUTCOME AND FOLLOW-UP
The venous flow was restored, and the swelling of the right leg was completely recovered before discharge. Intravenous 
heparinization was performed for 7 d, after which the patient was switched to direct oral anticoagulants (apixaban). The 
inferior vena cava filter was removed on postoperative day 11, and the patient was discharged on postoperative day 12.

Apixaban was discontinued because DVT was no longer observed on computed tomography venography performed 6 
mo after surgery. The patient is currently under follow-up as an outpatient and has been without recurrence for 1 year 
after surgery.

DISCUSSION
The present case report sheds light on the rare and often misdiagnosed entity of VACD. VACD is a rare condition, 
accounting for only 0.1% of all vascular diseases[4]; however, it is challenging to diagnose and manage due to its 
nonspecific clinical manifestations and resemblance to other vascular anomalies.

VACD is a benign vascular anomaly characterized by the formation of cystic structures within the adventitial layer of 
the veins. The presentation of this condition varies widely, ranging from asymptomatic incidental findings on imaging to 
cases with symptoms, such as pain, swelling, or compression of adjacent structures. Enlarged cysts can exert localized 
focal pressure on target vessels, leading to claudication or obstruction of venous outflow and limb swelling[3]. The rarity 
of this disease often leads to misdiagnosis or delayed diagnosis of DVT, femoral aneurysms, venous tumors, or 
lymphadenopathy, highlighting the need for clinical suspicion[5]. Over a period of 50 years (1963-2016), according to an 
extensive literature review on 45 cases of VACD, it was found that the femoral vein was the most common location of 
VACD lesions (56%), followed by the external iliac vein (24%), extra-saphenous vein (13%), and the popliteal vein (7%)
[1]. The average age of patients participating in this study was 47 years, with 50% being male.

The pathogenesis of ACD is attributed to adventitial cystic degeneration caused by repetitive trauma, de novo 
adventitial degeneration caused by systemic processes, and resting residual mesenchymal cells[6]. The articular (synovial 
fluid) theory of the development of ACD has been proposed[2,7,8]. In particular, this theory about the cause of arterial 
ACD is predominant in the literature[8,9]. As the etiology of VACD is unclear and may differ from that of arterial ACD, 
adjacent structures must be thoroughly investigated during surgery to rule out events that are unlikely to be part of the 
underlying etiology of the disease.

Diagnostic imaging plays a pivotal role in confirming the presence of VACD and differentiating it from other vascular 
lesions. Ultrasonography, computed tomography (CT), and magnetic resonance imaging (MRI) are commonly performed. 
VACD can be suspected upon careful examination of the duplex ultrasound; however, both CT angiography and MRI are 
usually needed to confirm the diagnosis and rule out other coincidental pathologies[10]. A venogram may reveal 
crescentic compression (the “scimitar sign”) on the target vein, with distal venous distension[11,12]. Intravascular 
ultrasound has also been used to delineate lesions and estimate the degree of compression[13]. The increased sensitivity 
of CT and MRI in the venous phase has improved their use for making an accurate diagnosis, without the need for 
further invasive tools[3]. The characteristic features include well-defined cystic structures adjacent to the veins, which 
often show fluid–fluid levels on imaging.
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In ACD, cysts tend to recur even after treatment[14]. Minimally invasive management of adventitial cysts by image-
guided needle aspiration has been reported, but the recurrence rate is high because secondary cyst drainage is incomplete 
due to the high viscosity of the mucinous material in the cyst, and mucus-secreting mesenchymal cells remain in place[6,
11]. Endovascular treatment is also ineffective because it does not address the underlying cause of compression, and it 
can be problematic for cross-articular lines of stents and thrombosis of low-flow veins[15]. Therefore, physicians must use 
surgical intervention as the treatment of choice. If the patient's vein is intact and the lumen has no damage, transluminal 
or transadventitial evacuation of the cyst is performed prior to cyst wall excision. As the recurrence rate is 20%, surgeons 
must carefully perform thorough wall resection. If the wall is not properly excised, mesenchymal cells of the bursa may 
remain in the adventitia and secrete sufficient mucus leading to recurrence[1]. Vein resection with graft placement in 
either the great or small saphenous veins has a recurrence rate of 14.3%. However, this method should only be used when 
the vein being treated is damaged or when the surgeon is unable to visualize and operate on the vessel adequately[16].

CONCLUSION
VACD can be misdiagnosed as DVT, femoral varices, venous tumors, or lymphadenopathy. To prevent its recurrence, it 
is crucial to remove the connections to the joint cavity completely.
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