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A case report of membranous occlusion of the subclavian vein: a
rare cause of McCleery syndrome
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Abstract: Patients presenting with periodic swelling of the upper extremity without thrombosis are
diagnosed with McCleery syndrome. There have been sporadic cases reported over the past decades. Due
to the rarity of this disease, no standard consensus on diagnosis and treatment of McCleery syndrome was
established. Subclavius tendon and anterior scalene muscle compression were proposed as the primary cause
of McCleery syndrome. Partial resecting muscle, tendon or ligament was recommended as therapies. We
report one rare case of membranous occlusion of the subclavian vein (SCV) that leads to periodic swelling
of upper extremity and diagnosis of McCleery syndrome was made. This 21-year-old man complained
of swelling and pain in the right upper extremity after strenuous exercise lasting for 3 months. Physical
examination, spinal X-ray and magnetic resonance imaging showed no signs related to classic venous thoracic
outlet syndrome (VTOS). Duplex ultrasonography demonstrated membranous occlusion without thrombosis
at the proximal end of the right SCV. The lesion was confirmed by venography. Treated by balloon dilation
alone, the patient recovered uneventfully during 18 months of follow-up. Repeated duplex ultrasonography
revealed patency of the SCV. To our best knowledge, our case provides the first reported membranous
occlusion of the SCV. Excluding the presence of thrombosis in SCV, he was diagnosed with McCleery
syndrome and was cured by balloon dilation alone. We can learn from this rare case that membranous
occlusion of veins can be a rare cause of McCleery syndrome and is worthy of careful consideration and

differentiation of VOTS.
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Introduction or weakness in the upper limbs due to compression of
SCV. There have been many causes of VTOS, including
arterial thrombosis, neurological compression or Paget-
Shroette “effort” thrombosis (3,4). Patients with VTOS

may undergo first rib resection and scalenectomy (FRRS)

McCleery syndrome is defined as intermittent obstruction
of the subclavian vein (SCV) without thrombosis. It was first
described by Charles W. McLaughlin Jr in 1939 and further
explained in detail by McCleery and colleagues in 1951 (1,2).

to relieve compression. Balloon angioplasty would be done

Traditionally, the cause of McCleery syndrome is believed
to be venous thoracic outlet syndrome (VTOS). Patients
with VTOS usually have pain, numbness, paresthesia
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if postoperative venogram reveals stenosis of the SCVs.
McCleery syndrome is a distinct disease entity presenting
as VTOS, but with no thrombosis. The primary cause
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was proposed to be subclavius tendon and anterior scalene
muscle compression. Recommended therapies are to
partially resect the subclavius muscle and tendon, partially
excising the costocoracoid ligament or dividing the anterior
scalene attachment to the first rib (2). We report a rare case
of McCleery syndrome caused by membranous occlusion.
Membranous occlusion of veins is rare and mostly reported
in the suprahepatic inferior vena cava (IVC), resulting
in hepatic venous outflow obstruction. Angioplasty by
balloon dilations can be a safe and effective treatment for
membranous occlusion of IVC (5-8). Our patient was
also relieved by balloon dilation of SCV and recovered
successfully. We present the following case in accordance
with the CARE reporting checklist (available at http://
dx.doi.org/10.21037/atm-20-2862).

Case presentation

A 21-year-old man complained of swelling, edema and
severe pain in the right upper extremity after strenuous
exercise lasting for three months. The symptoms
exacerbated when lifting heavy objects and relieved after
rest. He denied any numbness, dysesthesia or weakness
occurring in the right hand and arm. He reported no
history of trauma, malignancy, family history of thrombosis,
or a history of treatment with central venous catheters or
pacemakers. He was admitted to our hospital for further
diagnosis and treatment. Physical examination showed arm
swelling with bluish cyanosis. Dilated subcutaneous veins
were present over the affected arm. The radial pulse was
regular and the Adson and Elvey tests were negative.

Spinal X-ray was normal without signs of skeletal
abnormalities, such as cervical ribs, clavicular anomalies
and isolated first rib abnormalities. Duplex ultrasonography
demonstrated a fornix-shaped membrane located at the
proximal end of the right SCV, and the venous flow through
the membrane was narrowed with a width of 0.14 cm
(Figure 1). When executing the provocative maneuvers
(moving the patient’s upper extremity into an extended,
abducted and externally rotated position), the width of
venous flow through the membrane gently enlarged to
0.37 cm. There was no sign of thrombosis in the SCV.
Magnetic resonance imaging (MRI) was also applied, but no
anatomical abnormalities of soft tissue or signs of vascular
compression were identified (Figure 2). Complete blood
count, D-dimer, protein C, protein S, antithrombin IIT and
homocysteine tests were normal.

Low-molecular-weight heparin (6,000 U once per day)
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was administered to this patient to prevent secondary
thrombosis in the SCV. Subsequently, digital subtraction
venography was considered for this patient. He was
scheduled in a supine position with the right arm at 90
degrees. After the administration of local anesthesia, a
6-F sheath was inserted into the cephalic vein at the right
elbow. After the infusion of 6,000 U heparin, we used a 5-F
vertebral catheter and a 5-F pigtail catheter for venography,
which indicated a fornix-shaped membrane at the proximal
segment of the SCV without signs of thrombosis. The
blood flow was almost completely obstructed by the
membrane (Figure 3). There were no obvious collaterals
around the occlusion.

Moving the arm from full adduction to full abduction
resulted in no obvious changes in the degree of occlusion
or the shape of the SCV. A 0.035-inch Terumo guide wire
was gently slipped through the slim hole of the membrane.
The lesion was gradually dilated using an 8-40 mm balloon
(MustangTM, Boston Scientific Co., Ltd., USA) and a 12-40
mm balloon (Mustang"', Boston Scientific Co., Ltd., USA).
The patient suffered from severe pain in the subclavian
area during inflation, and the pain disappeared after
deflation. Finally, the blood flow of the SCV was restored,
with residual stenosis of less than 30%. Six months of
anticoagulation treatment with 20 mg/d rivaroxaban was
administered to prevent recurrent thrombosis in the SCV.

During follow-up, the patient recovered without any
complication. The swelling and pain of his right upper limb
disappeared. Twelve months after the surgery, repeated
duplex ultrasonography revealed patency of the SCV
without apparent abnormalities (Figure 4). And he remained
unsymptomatic at the time of 18 months of follow-up.

All procedures performed in studies involving human
participants were in accordance with the ethical standards of
the institutional and/or national research committee(s) and
with the Helsinki Declaration (as revised in 2013). Written
informed consent was obtained from the patient.

Discussion

Intermittent obstruction of the SCV without thrombosis
was described by McCleery and colleagues and was called
McCleery syndrome (1). Mostly, the pathology results
from the compression of the vein between the subclavius
tendon and the anterior scalene muscle that is worsened
with arm abduction. In this case, we found a different cause
of McCleery syndrome from VT'OS. In our young man, the
SCV was obstructed by a membranous structure without
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Figure 1 Duplex ultrasonography showed the location of the membrane occlusion of the SCV. (A) Duplex ultrasonography demonstrated a

fornix-shaped membrane (white arrow) located at the proximal end of the right SCV. The blood flow was slow distal to the membrane. (B)

Color Doppler ultrasound showed the blood flow being forced out from the small orifice (white arrow) of the membrane. (C) The maximal

velocity of blood flow at the orifice was up to 281 cm/s. (D) Sketch of the SVC, fornix-shaped membrane and orifice.

venous compression or thrombosis. It is the first reported
case of McCleery syndrome caused by membranous
occlusion of the SCV.

However, the current understanding of membranous
occlusion of veins mainly comes from obstruction of
IVC. Membranous obstruction of the suprahepatic IVC
is a rare cause of Budd-Chiari syndrome (BCS), which
is designated as an obstructed IVC segment length
of <1 cm (9). It results from fibrous thickening of the
intima and is commonly located at the orifices of the
hepatic veins (10). Embryological origin and thrombotic
origin have been considered to be the two possible
etiopathogenic hypotheses. Congenital obstruction is an
anomaly attributed to vascular malformation during fetal
development (11). Other aspects, such as anatomical and
infectious factors, have also been suspected to be related
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to the physiopathological mechanism of membranous
obstruction (12). In the present case, the patient had
no history of trauma, catheterization, or malignancy or
family history of thrombophilia. The Adson and Elvey
tests were negative. When executing the provocative
maneuvers, both venography and duplex ultrasonography
failed to reveal any signs of compression. We suspect the
predisposing role of embryological factors in this patient,
but the exact origin of the membranous structure in the
SCV is still unknown.

Concerning the treatment, many studies have shown
that angioplasty has excellent immediate and late efficacy
in treating membranous obstruction of the IVC (MOVC)
(5-8). A few surgical techniques also exist, but they are
less exploited because of the superiority of endovascular

treatment for its noninvasive nature and lower morbidity-
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Figure 2 Magnetic resonance imaging revealed no anatomical abnormalities of soft tissue or signs of vascular compression. BCV,

brachiocephalic vein; SCV, subclavian vein.

mortality rates. Balloon dilation alone could be the
optimal treatment for patients with MOVC (6). Although
there is no previous experience with the treatment of
membranous obstruction of the SCV, we used balloon
dilation alone to treat this short lesion. Without severe
remnant stenosis after dilation, a self-expanding or
balloon-expandable stent was not considered in this case
due to the subsequent risk of complications, such as stent
deformation, fracture and thrombosis, in this setting. The
results at 18 months of follow-up were good; however,
the long-term observation is still required. Membranous
occlusion of the SCV can be confused with thrombosis.
If thrombosis coexists, catheter-directed thrombolysis
(CDT) and percutaneous mechanic thrombectomy
(PMT) are useful for revealing the lesion underlying
the thrombosis. Surgical procedures were not suitable
for this patient because anatomical abnormalities were
not confirmed. However, for patients with VT OS with
persistent stenosis or occlusion after thrombolysis, early
surgical decompression of the thoracic outlet within two
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weeks after CD'T or PMT should be considered (13).

Systemic anticoagulation treatment is useful for
preventing secondary thrombosis related to stenosis or
occlusion of the SCV. After endovascular treatment,
anticoagulation therapy should continue for at least 3—
6 months to prevent recurrent thrombosis or occlusion. Our
patient was administered direct oral anticoagulant therapy
for six months. The patency of the SVC remains good.

Our report inevitably has limitations. In order to ensure
the safety, we chose endovascular treatment instead of open
surgery, where the direct view and pathological results
of the membranous structure are sacrificed. And due to
the extreme rarity of membranous occlusion of SVC, it is
difficult to explain its exact origin.

Learning points are that membranous obstruction of the
SVC could happen and caused the McCleery syndrome.
Balloon dilation could be the optimal treatment. This
suggests that a nonuniform origin of short segmental
occlusion of the SVC. This rare cause of McCleery
syndrome is worthy of careful differentiation.
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Figure 3 Venography of the SCV indicated the blood flow before and after the dilation balloon. (A,B) Venography indicated a fornix-shaped
membrane (black arrow) at the proximal segment of the SCV without signs of thrombosis. The blood flow was almost completely obstructed
by the membrane. There were no obvious collaterals around the occlusion. (C) The membrane was gradually dilated using an 8-40 mm

balloon and a 12-40 mm balloon. (D) After dilation, the blood flow in the SCV was recovered with residual stenosis of less than 30%. SCV,
subclavian vein.

Figure 4 Duplex ultrasonography at 12 months revealed patency of the SCV without obvious abnormalities. SCV; subclavian vein.
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