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ABSTRACT

Popliteal vein entrapment syndrome (PVES) is a rare subtype of popliteal entrapment syndrome that leads to symptoms
of chronic venous stasis. We report a case of isolated PVES in a young patient associated with an accessory slip of the
lateral head of the gastrocnemius muscle. The patient underwent resection of the anomalous muscle, and the symptoms
were relieved postoperatively. PVES should be considered in young patients with unexplained symptoms or signs of
venous stasis. Surgical resection of the causative lesion compressing the popliteal vein is indicated for selected patients. (J

Vasc Surg Cases Innov Tech 2024;10:101502.)
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Popliteal entrapment syndrome is a condition that re-
sults from compression of the neurovascular bundle
within the popliteal fossa. Arterial entrapment, which
can lead to lower limb ischemia, is the most common
manifestation; however, other types of entrapment syn-
dromes are not widely recognized.! We report a rare
case of isolated popliteal vein entrapment syndrome
(PVES) associated with an accessory slip of the lateral
head of the gastrocnemius muscle (GCM) in a young pa-
tient. Additionally, we highlight a notable intraoperative
finding. The patient provided written informed consent
to the report of his case details and imaging studies.

CASE REPORT

A 28-year-old man with an unremarkable medical history pre-
sented with a 1-year history of edema and tightness in the left
calf. Edema was noted below the knee on the left limb. After
a comprehensive general examinations in internal medicine,
the patient remained undiagnosed. Suspecting a possible lower
limb vascular disease, the patient was referred to our depart-
ment. Ultrasound examination of the popliteal vessels per-
formed with the patient in a standing position showed normal
blood flow in the left popliteal artery and vein. However, exam-
ination with the patient in the prone position with the knee
extended and passive dorsiflexion of the ankle showed a signif-
icant reduction in the caliber of the popliteal vein and cessation
Contrast-enhanced

of venous flow (Fig 1) computed
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tomography (CT) conducted with the patient in the supine po-
sition, without using any provoking maneuvers, revealed an
accessory slip of the lateral head of the left GCM compressing
the popliteal vein (Fig 2, A and B). Other venous pathologies,
such as iliac vein stenosis or deep vein thrombosis, were not
observed. His symptoms were strongly suspected to be caused
by the disturbed venous return. Initially, the patient was treated
conservatively with compression therapy; however, the symp-
toms did not improve sufficiently. After a discussion, the patient
decided to undergo surgical release of the popliteal vein. The
operation was performed with the patient in the prone position.
Surgical exploration through a transverse incision in the popli-
teal crease revealed the accessory slip of the lateral head of
the GCM, which was attached slightly medially to the midline
of the posterior aspect of the distal femur. The course of the
popliteal artery and vein was normal (Fig 3, A and B). Compres-
sion of the popliteal vein by this anomalous muscle was clearly
demonstrated during passive dorsiflexion of the ankle
(Supplementary Video). Resection of a 4-cm segment of the
anomalous muscle was performed (Fig 3, C). The patient’s post-
operative course was uneventful, with no complications. Antico-
agulation therapy was not used during the intraoperative or
perioperative period. He is completely free of symptoms at
6 months postoperatively.

DISCUSSION

PVES is a rare disease with a challenging diagnosis. It
results from compression of the popliteal vein within
the popliteal fossa, leading to symptoms of chronic
venous stasis.’ Popliteal vein entrapment can be
observed, along with popliteal artery entrapment, which
represents the most common form of popliteal entrap-
ment syndrome.' Gerkin et al® reported that 10% to 15%
of patients with popliteal artery entrapment syndrome
also demonstrate venous involvement. Less commonly,
venous entrapment can also occur in isolation. Isolated
PVES was first reported by Connell* in 1978. Some cases
of PVES are classified as functional PVES, which are
mainly associated with muscle hypertrophy, and others
are classified as anatomical PVES, characterized by
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Fig 1. Color Doppler ultrasound image during knee extension with passive dorsiflexion of the ankle showing
significantly reduced caliber of the popliteal vein (PV) and cessation of venous flow (arrow). Arterial flow

remained unaffected. PA, Popliteal artery.

Fig 2. Axial (A) and three-dimensional volume rendering (B) computed tomography images showing the
accessory slip of the lateral head of the gastrocnemius muscle (arrow) compressing the popliteal vein (PV). PA,

Popliteal artery.

specific anatomical anomalies. The most common
anatomical cause of entrapment is an anomaly in the
medial head of the GCM.>®

In the present case, the left popliteal vein was com-
pressed by an accessory slip of the lateral head of the
GCM. Based on the early classification of popliteal
entrapment syndrome described by Rich et al,” the etiol-
ogy of our patient does not conform to any type. Howev-
er, in the new classification system proposed by Jayaraj
et al® the etiology of our patient is classified as type Il
vein (V), lateral (L). According to the study by Koplas

et al® the anomaly of the GCM observed in the present
case is not uncommon, present in 1.9% of patients who
underwent knee magnetic resonance imaging. However,
only a few cases of PVES caused by anomalies of the
lateral head of the GCM, such as an accessory slip or
anomalous attachment, have been reported.'°'?

Patients with PVES can present with various degrees of
venous stasis, and the possibility exists that many cases
could have been overlooked.

Color Doppler ultrasound is an initial diagnostic test
when entrapment is suspected. Scanning with



Journal of Vascular Surgery Cases, Innovations and Techniques

Volume 10, Number 4

Yamamoto et al 3

Fig 3. A, Intraoperative photograph showing the accessory slip of the lateral head of the gastrocnemius muscle
(arrow). B, The popliteal vein (arrowhead) was exposed by lateral traction of the accessory slip. C, Intraoperative
photograph after muscle resection.

provocation maneuvers, such as knee extension with
plantar flexion or passive dorsiflexion of the ankle, can
be beneficial in visualizing the functional result of
compression.® However, it should be noted that
compression of the popliteal vein on provocation can
be observed in asymptomatic individuals."” CT and mag-
netic resonance imaging are used to assess anatomical
information within the popliteal fossa. Conventional
venography or magnetic resonance venography using a
blood pool contrast agent can demonstrate venous sta-
sis.* Even with the combination of these methods, the
diagnosis of PVES can be difficult because it is a func-
tional disorder.

In the present case, a significant reduction in the caliber
of the popliteal vein was observed by color Doppler ultra-
sound during passive dorsiflexion of the ankle. CT
confirmed the presence of the accessory slip of the
GCM that compressed the popliteal vein.

For patients with mild symptoms, conservative treat-
ment with compression therapy could be enough to
relieve the symptoms; however, if this approach proves
ineffective, surgical treatment is indicated. Surgical treat-
ment is performed to release the popliteal vein from the
causative structure.>®" One worthwhile finding in the
present case was the intraoperative demonstration of
the stretch of the anomalous muscle provoked by pas-
sive dorsiflexion of the ankle. The finding was useful for
intraoperative confirmation of entrapment and deter-
mining the extent of muscle resection. Surgical resection
of the part of the anomalous muscle that compressed
the popliteal vein was sufficient to relieve the patient’s
symptoms.

CONCLUSIONS

We report a rare case of PVES associated with an acces-
sory slip of the lateral head of the GCM. PVES should be
considered in young patients with unexplained symp-
toms or signs of venous stasis. Surgical resection of the
causative lesion compressing the popliteal vein is indi-
cated for selected patients.
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