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Introduction

Localized scleroderma is characterized by thickening of
the skin and subcutaneous tissue. Depending on clinical
and pathologic findings, localized scleroderma is classi-
fied into different subtypes: plaque morphea, generalized
morphea, bullous morphea, linear scleroderma, deep (pan-
sclerotic) morphea, and mixed subtypes (1,2). Plaque and
generalized morphea are superficial, where skin involve-
ment is generally limited to the dermal layer (1). Bullous
morphea involves fibrosis of the superficial or deep sub-
cutaneous layer that leads to lymphatic obstruction and
bullae formation (3). Linear scleroderma and deep mor-
phea can involve the dermis, subcutaneous tissue, fascia,
muscle, and underlying bone (1).

Unlike systemic sclerosis, localized scleroderma usually
does not involve internal organs; however, nearly one-
quarter of patients with localized scleroderma have evi-
dence of extracutaneous involvement (4). This can cause
significant functional difficulties (4). These extracutane-
ous manifestations can involve the musculoskeletal, neu-
rologic, vascular, ocular, gastrointestinal, respiratory, car-
diac, and renal systems (4). We report for the first time, to
our knowledge, a case of linear scleroderma associated
with thoracic outlet syndrome (TOS). The patient was
treated with conservative measures and periodic botuli-
num toxin injections.
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Case Report

The patient, a 40-year-old woman with a history of local-
ized scleroderma, asthma, and migraine headaches, pre-
sented to our institution in August 2005 with right arm
discomfort. The patient first noticed changes in her skin at
age 7 years and was subsequently diagnosed with linear
scleroderma at an outside institution. As a child, she un-
derwent treatment with methotrexate and unknown anti-
biotic therapy without improvement, and subsequently
discontinued all medical therapy during her adolescence.
She noted that her lesions waxed and waned throughout
the years; however, more recently she started to experi-
ence debilitating discomfort of her right upper extremity.
She described a chronic tight aching sensation with peri-
odic sharp pain that followed the ulnar nerve distribution
on the right. However, most worrisome was a numb sen-
sation affecting her right shoulder girdle and arm that
occurred when she lifted her right arm.

Physical examination revealed subcutaneous thickening
and skin dimpling on the right forearm extending to the
upper arm. There was indurated skin thickening of the
right shoulder girdle and right pectoralis region that
wrapped around the right lateral side to involve the right
infrascapular area, as evidenced by an indentation of the
pectoralis region across the right upper breast (Figures 1A
and B). Another thickened linear lesion was noted on the
left flank that wrapped around the rib cage to involve the
left inframamillary fold. A friction rub was appreciated on
the right forearm on full extension of the fingers, and a
positive Tinel's sign was present at the right elbow. Open-
ing and closing of the hands while the arms were abducted
and the elbows flexed at 90 degrees provoked numbness
and tingling in her right hand. Pressure on the right supra-
clavicular area provoked numbness in her right hand and
arm. Her peripheral pulses remained strong in the neutral
position; however, with abduction of her right arm, the
right radial pulse disappeared and right hand pallor was
noted.

Duplex sonography of her right subclavian artery re-
vealed a decrease in the peak systolic velocity from 151
cm/second to 53 cm/second with right arm abduction, as
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Figure 1. A, Asymmetric right upper breast and pectoralis region
indentation related to dermal and fascial tethering from localized
scleroderma. B, Skin indentation of the right infrascapular region
extending toward the right lateral side due to dermis to fascia
tethering of localized scleroderma.

well as a change in the wave form from triphasic to
monophasic. She was initiated on conservative therapy for
TOS with pregabalin and physical therapy; however, there
was only a minimal symptomatic response. Magnetic res-
onance imaging with angiogram revealed a focally ste-
nosed right subclavian artery when the patient’s right arm
was elevated (Figure 2A). No masses or anomalous ribs
were noted; however, there was evidence of tissue fibrosis
extending from the area of localized scleroderma overlying
the brachial plexus and subclavian vessels (Figure 2B). A
repeat duplex sonogram showed a chronic occlusive
thrombosis within the right subclavian, brachial, and ba-
silic veins. Before considering surgical management, the
patient underwent a computed tomography (CT)-guided
anterior scalene block with 1 cc of 0.25% bupivacaine,
which produced more than 50% relief of her symptoms.
Approximately 1 month later, she underwent a botulinum
toxin injection (20 units) in the same muscle under CT

guidance. The Short-Form McGill Pain Questionnaire
noted a 100% decrease in the patient’s sensory, affective,
and pain intensity scores after the third month following
the initial botulinum injection (5). The patient described
some dysphagia and phonation disturbances immediately
after the initial injection, but no adverse effects after the
second or third months.

Throughout the entire followup period at our institu-
tion, the patient did not show any progression or improve-
ment of her skin. The patient has undergone 4 botulinum
injections in the right anterior scalene muscle. She re-
ported a remarkable decrease in pain in her right arm,
allowing stoppage of all pain medications (ibuprofen and
pregabalin) and complete ability to do full activities after
each injection lasting 3—4 months before requiring repeat
treatment. However, a fifth botulinum injection did not
produce the same degree of symptomatic improvement as
her previous 4 treatments. Palpation of the right anterior
scalene muscle at that time revealed a focal indurated area;
therefore, the botulinum therapy was stopped and conser-
vative management was reinitiated with the goal of in-

B

Figure 2. A, Coronal postcontrast T1-weighted arterial phase
magnetic resonance angiogram image demonstrating focal extrin-
sic stenosis (from 6 mm to 4 mm) and kinking of right subclavian
artery (arrow). B, Coronal postcontrast T1-weighted magnetic res-
onance angiogram image showing focal fibrosis (arrowhead) in
the region of the right subclavian vein (curved arrow) and cords
and divisions of the brachial plexus (arrow). H = head; designates
cephalic direction.
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creasing the interval between successive botulinum treat-
ments and avoiding surgery.

Discussion

The main lesson of this case is that presumed deep tissue
fibrosis of localized scleroderma can impinge on the bra-
chial plexus and subclavian vessels, causing TOS. In ad-
dition, it demonstrates that botulinum toxin injection can
provide dramatic relief, allowing avoidance of invasive
surgery in TOS secondary to localized scleroderma.

TOS results from compression of the neurovascular
structures traversing the thoracocervical region. It can be
classified into 3 groups based on the anatomical structures
involved and the resultant clinical symptoms. Arterial
TOS is the least common type (1%) and is associated with
pain, paresthesias, coldness, and color changes (6). It is
caused by subclavian artery stenosis or aneurysm that is
most commonly due to a cervical rib or an anomalous first
rib (6). Two to three percent of patients with TOS have
venous TOS, which can present as arm swelling, cyanosis,
aching, and mild paresthesias (6). It is due to an obstruc-
tion of the subclavian vein, such as an anatomical narrow-
ing or thrombosis of the vein (6). The most common type of
TOS is neurogenic (>95%), wherein patients experience
pain, paresthesias, and weakness, most notably in the ul-
nar nerve distribution along the forearm and to the fourth/
fifth fingers (6). Patients can also experience neck, head,
and shoulder pain, and tenderness (7). It is most com-
monly associated with trauma, such as hyperextension of
the neck seen in a whiplash injury, or repetitive stress at
work (6).

Treatment of TOS is catered toward the anatomical
structure involved. Neurogenic TOS typically begins with
a trial of conservative therapy involving physical therapy
and pain management with nonsteroidal antiinflammatory
agents and muscle relaxants (6,7). Scalene block and flu-
oroscopically guided botulinum toxin injections have
been successfully used either as an adjunct to physical
therapy or as a bridge to surgery (8). Surgery, either
transaxillary first rib resection or supraclavicular anterior
scalenectomy, is used to decompress the brachial plexus if
there is a lack of symptomatic improvement with less
invasive measures (6). Arterial and venous TOS are treated
with rib resection and anterior scalenectomy, with and
without therapeutic anticoagulation, respectively (7).

Our patient showed a clinical picture most consistent
with neurogenic TOS that was successfully treated with
single, CT-guided botulinum toxin injections in the ante-
rior scalene muscle over an extended period of approxi-
mately 13 months. She also showed evidence of asymp-
tomatic venous and arterial TOS, as indicated by the
chronic venous occlusion, and a marked decrease in arte-
rial peak systolic velocity on duplex. This case incorpo-
rates a novel technique of a diagnostic local anesthetic
block followed by botulinum injection in the anterior
scalene muscle under CT guidance. The botulinum toxin
likely works by relaxing the muscle tension that is exac-
erbating the fibrosing entrapment of the neurovascular
bundle, and thus helping to release the compression and
improving symptoms. The complications of the continual

use of botulinum injections for the treatment of TOS re-
mains unknown, but there has been a concern that re-
peated treatments can lead to scarring of the muscle and
surrounding tissue (7). However, studies show no evi-
dence for the development of tissue fibrosis with repeat
botulinum injections. For example, repeated botulinum
injections in the detrusor muscle of patients with neuro-
genic detrusor overactivity and neurogenic bladder dys-
function did not increase the risk of bladder fibrosis (9,10).
Furthermore, it has been reported that the use of botuli-
num can improve urethral wound healing in rat urethral
muscle by reducing tensile muscle forces that can lead to
scarring (11). In this case, surgery remains an unattractive
option for her, given the surgical complexity of releasing
the fibrosing entrapment and the unknown risk for sclero-
derma disease reactivation. Although there was consider-
ation of treatment with antiinflammatory or immunosup-
pressive medications, there was no clinical, radiographic,
or laboratory evidence of active inflammation that would
suggest ongoing scleroderma disease activity. The patient
reinitiated pregabalin and physical therapy to relax the
right anterior scalene muscle in an attempt to reduce the
frequency and potential local complications of repeated
botulinum injections. Reinjection of botulinum will be
considered after a rest period of several months.

Neurologic complications are commonly seen in pa-
tients with localized scleroderma, particularly with the
linear subtype involving the face and head, which is re-
ferred to as “en coup de sabre.” However, these complica-
tions, manifesting as seizures, focal neurologic deficits,
and migraines, have a different mechanism whereby the
symptoms are a result of direct involvement of the neuro-
logic structures (4,12). The symptoms of the patient de-
scribed above are more consistent with an entrapment
neuropathy, wherein the tissue fibrosis affects the area
surrounding the neurovascular bundle. There have been
only a few reported cases of neuropathies caused by com-
pression due to collagen deposition of localized sclero-
derma, such as carpal tunnel syndrome (13), dystonia (14),
and hemimasticatory spasm (15). Analogous to the treat-
ment approach in this case, Kim et al successfully treated
hemimasticatory spasm of a localized scleroderma patient
with local botulinum injection of the masseter muscle (15).

The extracutaneous manifestations of localized sclero-
derma are mostly associated with the linear subtype,
where there is involvement of the deeper underlying struc-
tures (4). It has been found to entrap joints, peripheral
nerves, and arterial/venous vasculature (3,4). Therefore, it
is not surprising that the linear scleroderma surrounding
the arm, pectoral region, and axilla of this patient resulted
in the entrapment of the brachial plexus and subclavian
vessels. Entrapment neuropathies are a rare complication
of skin sclerosis, and to our knowledge, we are the first to
report that TOS is another noncutaneous complication of
localized scleroderma. Treatment of these neuropathies is
often aimed at resolving the sclerosis; however, this case
shows that injection of botulinum toxin in the anterior
scalene muscle may be a potential alleviant for the dis-
abling discomfort and functional impairment.
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