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We present the case of a venous malformation (VM) masquerading as a schwannoma.

VMs are thin-walled vascular dilations of various sizes that typically present as soft,
compressible, blue masses that are associated with pain or dysesthesia. VMs are
commonly found in the head and neck as well as the distal extremities. Notably,
slow-flow VMs are hypointense on T1-weighted imaging, hyperintense on T2-weighted

Keywords

= brachial plexus

= nerve sheath tumor

= peripheral nerve
schwannoma

= venous malformation

Case Presentation

A 50-year-old man presented with a left axillary mass that
had been palpable for the previous 2 years. He had experi-
enced pain in the left shoulder and chest wall area for the
previous 3 years. He reported his pain was 5 to 6 out of 10 on
the visual analog scale. He denied any weakness, numbness,
or tingling of the arm.

Physical exam revealed a firm, ovoid mass on the inside of
the left upper arm. The mass was slightly tender to palpation.
The mass was more mobile in the horizontal direction than the
vertical. The overlying skin looked normal with no discolor-
ation or discharge. No other swellings were noted in the body.
We elicited a positive Tinel sign with ulnar distribution
tingling. Physical exam otherwise was unremarkable.

Magnetic resonance imaging (MRI) with and without
contrast demonstrated a T1 hypointense, T2 hyperintense
homogeneously enhancing mass within the left upper arm
(=Fig. 1). The mass was mildly lobulated, but well circum-
scribed, and measured 4.2 cm craniocaudal x 2.1 cm
transverse x 2.2 cm anteroposterior. It was located between
the triceps and coracobrachialis/biceps muscles, just posteri-
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imaging, and enhance markedly with contrast. However, VMs tend to be poorly
circumscribed and fraught with venous lakes and phleboliths. Conservative therapy
and sclerotherapy are the primary treatment options. In this case report, we present a
VM presenting near the neurovascular bundle of the upper extremity axilla. Our case is
unique in that the patient presented with symptoms and imaging qualities characteris-
tic for a peripheral nerve schwannoma.

or to the neurovascular bundle of the upper extremity. It
appeared that the mass was arising exophytically from the
ulnar nerve, and it was presumed to be a schwannoma.

We elected to remove the mass given the patient’s pain.
The median, ulnar, and medial antebrachial cutaneous
nerves, as well as the brachial artery, were identified during
our dissection (=Fig. 2). There was no nerve that was
contributing to the mass. A branch of the brachial vein,
however, was seen entering the mass at the more cephalad
end. This was carefully dissected and appeared to be a neck. At
this point, we identified that this mass appeared to be a
venous malformation (VM). Thus, the contributing vein was
ligated and the VM was removed. Gross examination of a
cross-section revealed blood clots. Histology confirmed a VM
and demonstrated no nervous tissue (~Fig. 3).

Discussion

Venous Malformations, thin-walled vascular dilations of var-
ious sizes, are the most common type of vascular malforma-
tion. The incidence of VM is estimated to be between 1/10,000
and 1/5,000 and the prevalence is thought to be

License terms

QOO

© 2016 Georg Thieme Verlag KG
Stuttgart - New York


mailto:a.hanna@neurosurgery.wisc.edu
http://dx.doi.org/10.1055/s-0036-1593442
http://dx.doi.org/10.1055/s-0036-1593442

Vascular Malformation Associated with Peripheral Nerve Parmar et al. e39

Fig. 1 (A) Sagital T1 with contrast, (B) coronal STIR (short inversion time inversion recovery), and (C) coronal T2-weighted MRI sequences show
that the mass is T2 hyperintense and enhances homogenously.

Fig. 2 (A, B) Dissection of the mass showing radial (R), median (M), ulnar nerves (U), artery (A), and vein (V) along the hemangioma and the
pedicle.
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Fig.3 (A) The excised tissue consists entirely of small-medium-sized thinned-wall vascular channels containing red blood cells. (B) Magnified view
demonstrates no prominent cellular atypia, necrosis, and/or mitoses. Nervous tissue is also not present.

approximately 1%." Though all are present at birth, the most
rapid growth occurs during puberty, and they continue to
grow throughout life; only 50% are identified at birth.> In this
respect, they differ from hemangiomas. VMs can appear
superficial, deep, diffuse, localized, or, rarely, as multiple
lesions. They can occur in any tissue in the body. The most
common locations reported are in the head and neck (40%),
followed by the extremities (40%) and trunk (20%).* Patients
with VMs present as soft, blue masses that are compressible;
the most common complaint is pain.

Proper workup for underlying coagulopathy must follow a
diagnosis of VM. Various genetic syndromes, such as Kassa-
bach-Merritt syndrome, Servelle-Martorell syndrome, Klip-
pel-Trénaunay syndrome, and Parkes Weber syndrome, have
been associated with vascular malformations among other
pathologies and must be excluded.

MRI has become the modality of choice for imaging VMs.
Slow-flow VMs are typically hypointense on T1-weighted
imaging, have bright signal intensity on T2, and enhance
markedly with contrast.” Very often, large VMs have obvious
phleboliths (dark circular areas) and poorly defined venous
lakes on T2 imaging.

Indications for treatment for VMs primarily include pain and
functional impairment, or are cosmesis related. Elastic therapy,
sclerotherapy, and surgical resection are the potential therapeu-
tic options. Elastic compression stockings have been shown to

limit the swelling and improve coagulopathy.® In fact, in one
series of 121 successfully treated VMs, 8% had no treatment and
24% had aspirin and compression garments.> Sclerotherapy, on
the other hand, is the mainstay treatment for diffuse VMs that
involve multiple muscle groups; sclerotherapy injection of
absolute ethanol induces inflammation and obliteration of
affected veins. Injections are usually bimonthly until the
malformations shrink. Success rate in the largest series of 87
patients treated with an average of three sessions over 8 months
was 95%; another series reports a success rate of 76%.”% Com-
plications reported include blistering, full-thickness cutaneous
necrosis, and nerve injury.’” Surgical resection is reserved for
VMs localized to single muscle or muscle group or causing
neurologic impairment. In the Enjolras et al series, 6 of 11 upper
extremity VMs were treated with surgical skin excision with or
without muscle excision. Outcomes were reported as bad (1/6),
unchanged (2/6), mediocre (1/6), and improved (2/6).

The focus we would like to draw in this article, however, is a
comparison with peripheral nerve schwannomas (PNSs). Of
note, PNSs also present with a palpable mass (96%) often
associated with referred dysesthesia (95%) and similarly, on
MRI sequencing, are isotense or hypointense to muscle on T1
and hyperintense on T2.8 They also vividly enhance with con-
trast. Typically, intramuscular VMs can be differentiated from
PNSs based on poorly circumscribed venous lakes and
phleboliths.

Table 1 MRI and physical exam differences between PNS and VM

Peripheral nerve schwannoma

Venous malformation

Symptoms Dysesthesia

Pain

Physical exam Palpable mass, Tinel sign

Palpable, blueish, compressible mass

MRI findings

Closely adhering to a specific nerve

inlet and outlet nerve

T1: isointense/hypointense; T2: hyperintense
Typically not lobulated, but well circumscribed

Fusiform appearance with demonstrable

Fast-flowing T1: hyperintense; T2: hyperintense
Slow-flowing T1: hypointense; T2: hyperintense
Lobulated with venous lakes, poorly circumscribed
Phleboliths present

Mottled appearance

Abbreviation: MRI, magnetic resonance imaging.

Journal of Brachial Plexus and Peripheral Nerve Injury  Vol. 11 No. 1/2016



Vascular Malformation Associated with Peripheral Nerve

Simon et al demonstrated that high-resolution ultraso-
nography (HRUS) correctly differentiated tumor and motor
fascicles when compared with intraoperative electrophysio-
logic monitoring.9 Differentiating between PNS and VM with
HRUS is difficult as blood can often be stagnant in slow-flow
VMs. However, Zardi et al demonstrate the benefit of power
flow sonography in identifying “red” and “blue” vascular
signal spots that indicate vascularity which is present in PNSs
but absent in VMs.® Likewise, VMs will demonstrate com-
pressibility given even light pressure from a US scanner head,
whereas PNS are not compressible with scanner head pres-
sure. MRI with tractography demonstrated good correspon-
dence with both HRUS and intraoperative electrophysiologic
monitoring.'® This may be useful for differentiating PNS
and VM.

Primary treatment for a PNS is complete surgical resec-
tion, whereas that for a VM is conservative therapy with or
without sclerotherapy.' As peripheral nerve surgeons who
have limited exposure to peripheral vascular anomalies, we
must be wary of a slow-flowing VM in our differential for an
upper extremity schwannoma. We recommend being cog-
nizant to the physical exam and minute details in MRI,
differences of which are demonstrated in =Table 1. Alter-
natively, a trial of conservative compressive therapy with
aspirin for a few weeks for suspicious masses may elucidate
this differential. However, we do not recommend this
approach as aspirin may postpone surgery and, more
importantly, painful, peripheral masses could very well
be a malignant peripheral nerve sheath tumor, which
mandate early resection.

Parmar et al.
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