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Background and Purpose. Paget-Schroetter syndrome (PSS) is a rare condition of vein
thrombosis that can be manifested in athletes and laborers who overuse their upper extrem-
ities. If diagnosed early, PSS can be managed and the symptoms can be fully reversed. Venous
duplex ultrasound (US), the modality most commonly used to diagnose deep vein thrombosis
(DVT), has high sensitivity and specificity for detecting DVT. This case report describes the
differential diagnosis and management of PSS in a weight lifter.

Case Description. The patient was a 44-year-old man who had left upper extremity (UE)
swelling and discoloration after performing an incline chest press 2 months earlier. He was
referred to a physical therapist for the treatment of venous thoracic outlet syndrome because
US imaging results were negative for DVT. The patient’s signs and symptoms did not improve
after 4 physical therapist treatment sessions.

Outcomes. Repeat US revealed multiple thrombi in the patient’s UE. He underwent
immediate thrombolysis and subsequent first rib removal and scalenectomy. Five months after
the surgical intervention, the patient had returned to work as a truck driver without limitation
of UE use, although he had not yet returned to weight lifting.

Discussion. Despite the facts that the patient was seen by several health care providers and
that multiple US images were obtained, the patient’s UE DVT was not detected. It is important
for a clinician to consider venous pathology in the shoulder even if the results of diagnostic US
imaging performed in the presence of UE swelling and pain have been negative. Timely
diagnosis and management of PSS are necessary for optimal recovery.
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Weight lifting is a popular form
of physical activity, with
trends demonstrating a large

increase in participation over the past 10
years.1 Paget-Schroetter syndrome (PSS),
more commonly known as primary effort
thrombosis, remains a relatively rare con-
sequence of weight lifting. Although this
form of physical activity has many bene-
ficial effects, including an increase in
bone mineral density, improvements in
insulin sensitivity and body composition,
or a combination of these,2 it also can be
associated with musculoskeletal, neuro-
logical, cardiac, or vascular injuries.3

Paget-Schroetter syndrome, one such
vascular injury, can lead to serious com-
plications if not recognized early in its
presentation.

Primary effort thrombosis was first
described in the literature by Sir James
Paget in 1875 and was independently
reported again by von Schroetter in
1884, giving this upper extremity (UE)
deep vein thrombosis (DVT) the name
Paget-Schroetter syndrome.4,5 This con-
dition is often referred to as effort throm-
bosis because 60% to 80% of patients
with UE DVT report repetitive and vig-
orous overhead UE activity, such as
swimming, pitching, weight lifting, or
even manual or overhead labor, at the
onset of symptoms.4,6,7 Paget-Schroetter
syndrome occurs at a rate of 2 per
100,000 people per year in the United
States,8 equating to approximately 3,000
to 6,000 reported cases yearly.5 It is a
sequela of thoracic outlet syndrome
(TOS), occurring in the anterior portion
of the thoracic outlet, where the subcla-
vian vein passes just lateral to the inter-
section of the clavicle and the first rib,
anterior to the anterior scalene muscle.
Causes for compression of the subclavian
vein include a hypertrophic anterior sca-
lene muscle compressing the vein from
the posterior aspect, subclavius muscle
hypertrophy at the costoclavicular junc-
tion, depression of the first rib, abnormal
bone morphology, or a combination of
these.5,6 The costoclavicular space can
be decreased, even without one of these
abnormalities, with shoulder abduction,
external rotation, or both.9

The thrombus in PSS results from com-
pression of the subclavian vein, which

can be caused by a single macrotrau-
matic event or cumulative microtrau-
matic insults to the vein.5 Extrinsic com-
pression of the vein can cause
inflammation of the external layers of the
vein, leading to intimal hyperplasia,
fibrotic stenosis, or both, as well as depo-
sition of collagen scarring around the
connective tissue surrounding the
vein.4–6 Glenohumeral abduction or
external rotation movements and repeti-
tive motion of the UE can advance colla-
gen scarring. This process can lead to
small intrinsic tears in the vein and pro-
gressively damage the tunica intima, cre-
ating a thrombogenic surface.4–6 The
presence of fibroelastic strictures creates
turbulent blood flow through the vein,
further predisposing the vein to the acti-
vation of a coagulation cascade and clot
formation.5,6

People with suspected UE DVT typically
are referred for venous duplex ultra-
sound (US). This technique combines
both compression US and color Doppler
waveform analysis to demonstrate the
speed and direction of blood flow as well
as the location of a blockage.10 Mustafa
et al11 reported 56% to 100% sensitivity
and 94% to 100% specificity of duplex US
for detecting UE DVT. Given the varia-
tions in sensitivity, an angiogram is the
true gold standard for the detection of
UE DVT. However, an angiogram is not
commonly the initial diagnostic method
chosen because it is both costly and
invasive.12

Although we are not the first group to
report on PSS, this case is unique in that
diagnosis was delayed because of multi-
ple false-negative diagnostic US studies.
If diagnosed early, PSS can be treated and
the symptoms can be fully reversed. The
purpose of this case report is to describe
the examination, evaluation, and treat-
ment of a patient referred to an outpa-
tient orthopedic physical therapy clinic
because of UE swelling.

History
A 44-year-old African American man was
referred, with the diagnosis of venous
TOS, by a vascular surgeon to a physical
therapist. The patient’s primary reason
for seeking care was to decrease his left
UE swelling and discoloration. He first

noticed the onset of swelling 2 months
earlier when he was performing an
incline chest press with 36-kg dumb-
bells. At the time of onset, he was also
performing a bench press with 136 kg;
he was performing a minimum of 3 sets
of 5 repetitions at each exercise session.
With any pushing motions, including
bench press, incline bench press, and
military press, he experienced discom-
fort in his arm and darkening pigmenta-
tion, giving his arm a purplish hue. Hold-
ing his arm in a gravity-dependent
position and taking a hot shower also
exacerbated his symptoms. To relieve his
discomfort, the patient rested with his
arm elevated or raised his arm overhead
until the discomfort subsided and the
color of his arm returned to baseline.

The patient sought medical treatment
through the emergency department of a
different hospital at the initial onset of
his UE swelling. Venous duplex US of the
UE was performed because of concern
about DVT, but the results were nega-
tive. The patient was provided with a
compression garment and discharged.
Six weeks later, he presented to a differ-
ent emergency department with com-
plaints of chest pain related to left UE
swelling, which had remained
unchanged since his initial emergency
department visit. Venous duplex US of
the UE and neck was completed; the
results revealed “reduced spontaneous,
phasic, and augmented venous flow in
the left subclavian, axillary, and brachial
veins with head positioning to the left;
normalizes upon head turning to the
right,” with no evidence of DVT. The
patient was referred to a vascular sur-
geon, who scheduled the patient for a
venogram in 3 weeks and referred the
patient to a physical therapist.

By the time the patient was seen by the
physical therapist, he had discontinued
lifting weights. The patient denied any
numbness or tingling in his arm; head-
aches; night sweats; fever; weight loss;
shortness of breath; current shoulder,
chest, or neck pain; or weakness. How-
ever, he reported that his left arm
fatigued more quickly than his right arm.
He did not report any significant trauma
to his shoulder or arm or clotting disor-
ders. His medical and surgical histories
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were unremarkable. His QuickDASH
score at the time of the initial evaluation
was 25.

Clinical Impression 1
The patient’s symptoms suggested
venous pathology. He reported discolor-
ation and an increase in symptoms with
gravity dependence. The US report indi-
cated that cervical rotation to the left
decreased blood flow from the UE, sug-
gesting anatomical obstruction. The first
step was to determine which structures
were compromising the patient’s UE vas-
cular system. Given the patient’s history
and symptoms, infection and tumor
were considered to be less likely because
he had no significant medical history,
recent fever, night sweats, weight loss,
or specific underlying disease. The
potential differential diagnoses consid-
ered at this time were vascular TOS,
venous insufficiency of the UE, and UE
DVT, with the additional potential for
underlying systemic vascular disease (eg,
sickle cell trait/disease). The patient had
undergone venous US twice and had vis-
ited a vascular surgeon before his referral
to a physical therapist; therefore, UE
DVT was low on the differential diagno-
sis list. Given the lack of 100% sensitivity
for ruling out UE DVT with US, however,
DVT could not be ruled out. The second
US indicated that blood flow to the left
UE was altered with head positioning,
placing vascular TOS higher on the dif-
ferential diagnosis list, with potential
obstruction occurring at the scalene
muscles.

Physical Examination
Visual assessment of the patient’s trunk
and arm revealed discoloration from the
anterior shoulder throughout the entire
UE, giving his arm a purplish hue (Fig-
ure). Superficial veins were visible over
the anterior deltoid muscle and medial
biceps muscle belly. No accessory mus-
cle use was found when the patient
breathed at rest, although he had hyper-
trophic scalene and pectoralis muscles
bilaterally. The patient had full cervical
and shoulder active range of motion
bilaterally and no pain with overpressure
of the shoulder, but he reported discom-
fort due to the feeling of “fullness” in his
arm at all end ranges with overpressure.
Manual muscle testing of the UE revealed

5/5 strength throughout both UEs,
except for left shoulder flexion, exten-
sion, and external rotation strength,
which was recorded as 4/5. First rib
mobility appeared to be normal bilater-
ally, although assessment was difficult
secondary to the patient’s hypertrophic
upper trapezius muscle. There was hypo-
mobility of the patient’s acromioclavicu-
lar and sternoclavicular joints bilaterally.
Cervical mobility testing and positioning
and vascular testing in accordance with
published guidelines13 did not change
the patient’s reported symptoms in his
arm.

The girth of the patient’s biceps muscle
was measured at the widest portion of
the upper arm to track any changes in
edema. The widest portion of the upper
arm was 25 cm from the lateral acro-
mion. At the patient’s initial evaluation,
his right biceps girth was 39 cm and his
left biceps girth was 42 cm. The patient
also exhibited tenderness along the left
pectoralis major muscle belly and ante-
rior scalene muscle just proximal to the
clavicle. Palpation of his upper arm
revealed nonpitting edema with no ten-
derness. Radial pulses were 2� bilater-
ally. The Adson test and the costoclavic-
ular maneuver were negative for

differentiating the location of a thoracic
outlet occlusion (Tab. 1). The Wright
test was negative for a change in the
pulse, but the patient reported a
decrease in the fullness of his arm with
prolonged positioning for this test,
potentially indicating involvement of the
pectoralis tendon.7,14–17 The results of
the Roos test were positive, as the
patient’s left arm became fatigued at 1
minute 8 seconds when he held it in the
testing position. All tests were per-
formed as described previously.13

Clinical Impression 2
The impairments identified included
increased UE edema and discoloration
that decreased when the arm was ele-
vated; decreased shoulder flexion, exten-
sion, and external rotation strength;
hypomobility of the acromioclavicular
and sternoclavicular joints bilaterally;
and tenderness of the left pectoralis
major and anterior scalene muscles.
Venous pathology was still suspected at
this point, as the discoloration was grav-
ity dependent and indicated that deoxy-
genated blood remained in the patient’s
UE. The patient also had a sensation of
fullness in his arm, and superficial veins
were present over the chest and upper

Figure.
Patient’s presentation at his initial evaluation.
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lateral shoulder.18 It was still unclear as
to which structure was compromising
the vascular system, as the patient
reported no change in symptoms unless
the arm was supported overhead to
improve discoloration and discomfort or
the patient let the arm hang by his
side—a position that caused an increased
feeling of fullness in the arm and deep-
ening purple hue.

Although UE DVT was suspected, the
fact that the patient had 2 previous diag-
nostic US tests that were deemed nega-
tive made the case for DVT less likely.
The patient was seen by the physical
therapist within the same week that he
was referred from the vascular surgeon.
The therapist believed that the impair-
ments could be addressed by offloading
common sites of restriction for TOS and
decided to proceed with the
intervention.

Intervention and Outcome
The patient was seen in the physical ther-
apy clinic for a total of 4 visits over the
course of 2 weeks. At each visit, the goal
of treatment was to improve soft tissue,
first rib, and joint mobility to increase the

costoclavicular and thoraco-coraco-
pectoral space, as described by Hooper
et al.19 The interventions provided at
each session are shown in Table 2. How-
ever, at each treatment session, biceps
muscle girth and the visualization of
superficial collateral veins were
increased, and the patient continued to
report fullness in his UE. His referring
provider was contacted to discuss the
patient’s presentation. The physician
suggested that physical therapy be con-
tinued and gave reassurance that a veno-
gram was scheduled for the following
week. After his third visit, the patient
reported a new sensation in his axilla,
which he described as a “ball or boil in
[his] armpit.” His biceps muscle girth
had increased to 50 cm, and he reported
that it took longer for the fullness and
discoloration to leave his arm when he
placed it overhead.

The evening after his third visit, the
patient emailed the primary author
(L.C.D.), mentioning that his arm swell-
ing had continued to increase to the
point at which he could no longer flex
his elbow or shoulder. The physical ther-
apist notified the surgeon the following

day, and both she and the surgeon’s
nurse attempted to contact the patient to
recommend that he go to the emergency
department, but were unable to reach
him. Two days later, the patient arrived
at the physical therapy clinic for a previ-
ously scheduled appointment, rather
than the emergency department as
advised. His referring provider was again
consulted, and the patient was sent to
the vascular clinic. A third US was per-
formed; the results revealed “totally
occluding acute thrombosis of the left
subclavian, axillary, 2 of 2 brachial and
basilic veins; tail end of subclavian vein
thrombus protrudes slightly into the dis-
tal innominate vein.”

The patient was immediately brought
to the operating room for venography
and the initiation of catheter-directed
thrombolysis. After 36 hours of catheter-
directed thrombolysis, an angiogram was
performed; the results suggested that the
previously thrombotic veins were now
free of thrombosis. Provocative maneu-
vers, including the costoclavicular
maneuver and passive shoulder abduc-
tion, performed during the angiogram
demonstrated that narrowing of the mid-

Table 1.
Types of Thoracic Outlet Syndrome (TOS) and Common Locations, Presentations, and Subtypes4,5,14,15

Type of
TOS Common Location Presentation Subtype

Neurogenic Interscalene triangle Most common type of TOS Upper plexus TOS (C5–C7)

Patient reports weakness, paresthesia, numbness,
coldness, pain, or a combination of these

Lower plexus TOS (C8–T1)

Headaches and pain in neck of affected side

Venous Costoclavicular junction Compromise of subclavian vein Primary effort thrombosis

Patient reports vigorous upper extremity activity Secondary thrombosis (due to catheter
placement or pacemaker leads, related to
dialysis, or both)

Patient complains of swollen, “heavy,” or “full” arm Intermittent or positional venous obstruction

Dilation of superficial collateral veins over upper arm and
anterior chest

Purplish discoloration of arm

Possible positive Wright hyperabduction test, positive
costoclavicular compression maneuver, or both

Arterial Location varies; may involve
cervical first rib or scalene
hypertrophy

Compromise of subclavian artery

Patient complains of coldness, pallor, or fatigue of
affected arm during exercise, especially with arm
elevated

Cervical first rib or elongated C7 transverse process often
present
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subclavian vein was occurring at the
medial border of the first rib. Four days
after his admission to the hospital, the
patient underwent left thoracic outlet
decompression surgery via scalenectomy
and first rib resection as well as catheter
placement in the superior vena cava.

The patient remained hospitalized for 12
days. His postoperative stay was compli-
cated by hematoma formation at the cer-
vical surgical incision site; this complica-
tion led to a longer admission than
predicted. The patient was instructed to
self-inject low-molecular-weight heparin
in a therapeutic dose for 3 months after
surgery. One month after discharge, the
patient reported that the girth and sen-
sation in his arm had returned to baseline
and that he was lacking only end-range
shoulder range of motion. Five months
after surgery, the patient reported no
limitations and had returned to full-time

work as a truck driver but had not yet
returned to weight lifting. A follow-up
QuickDASH was not completed because
the patient did not return to the physical
therapy clinic after the surgical
intervention.

Discussion
Diagnosing the cause of UE swelling can
be challenging because of the diversity of
causes, which can range from benign to
life-threatening (Tab. 3). Thoracic outlet
syndrome is one of the diagnoses that
can be caused by an anatomical abnor-
mality. Thoracic outlet syndrome is actu-
ally a group of disorders that can occur
when the neurovascular bundle (includ-
ing the roots of the brachial plexus, the
subclavian artery, the subclavian vein, or
any of these) is compressed when pass-
ing through the interscalene triangle
(between the anterior and middle sca-
lene muscles and the first rib), the cos-

toclavicular space (between the clavicle
and the first rib), or the subcoracoid
space (between the pectoralis minor ten-
don and its attachment to the coracoid
process).5 There are 3 distinct types of
TOS, depending on which structures are
compressed: neurogenic, venous, or
arterial.6 Venous TOS can further be
divided into 3 additional categories:
intermittent or positional obstruction,
PSS, and secondary subclavian vein
thrombosis.4,5 The presentation of each
type of TOS is shown in Table 1.

This case report describes PSS associated
with venous TOS. The patient developed
multiple blood clots in his UE after
repeated strenuous bouts of weight lift-
ing involving shoulder extension and
horizontal abduction. These motions—
combined with first rib compression
of the subclavian vein, as determined
intraoperatively— caused repetitive

Table 2.
Course of Physical Therapist Treatment

Visit

Biceps
Muscle

Girth (cm) Exercise Manual Therapy Related Events

Evaluation 42 Doorway pectoralis muscle stretch,
thoracic extension over chair

3 d after
evaluation

43 Doorway pectoralis muscle stretch,
thoracic extension over chair

Grade III first rib and clavicle
mobilizations; soft tissue
mobilization of the pectoralis
major, minor, and scalene
muscles

Nurse and resident monitoring case notified of
progression of swelling, agreeable to continuing
physical therapy because venogram was
scheduled in 2 wk

7 d after
evaluation

50 Doorway pectoralis stretching,
right-side-lying upper trunk
rotation to the left with left arm
horizontal adduction to continue
stretching pectoral muscles

First rib mobilization in prone and
side-lying positions, side-lying
manual pectoral muscle
stretching

Vascular surgeon notified of symptom
progression, urged patient to go to emergency
department

10 d after
evaluation

47 Patient arrived at physical therapy department
rather than emergency department, patient sent
to vascular surgery department for repeat
venous duplex ultrasound

Table 3.
Differential Diagnosis of Upper Extremity Swelling28

Cause Pathologya Physiologic Mechanism

Inflammation Cellulitis, septic arthritis, abscess, vasculitis Increased capillary permeability

Vascular disorder Superior vena cava syndrome, DVT, hematoma, chronic venous insufficiency Increased capillary hydrostatic pressure

Lymphedema Primary lymphedema, iatrogenic lymphedema, lymph node enlargement
due to malignancy

Lymphatic obstruction

Other TOS, Pancoast tumor, CRPS, cervical rib, hypertrophic cervical musculature,
first rib anomalies

Compression of vascular supply to upper extremity

a DVT�deep vein thrombosis, TOS�thoracic outlet syndrome, CRPS�complex regional pain syndrome.
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microtrauma to the intimal layer of the
subclavian vein, ultimately initiating a
coagulation cascade. This case is unique
because the results of the tool most com-
monly used to diagnose UE DVT, venous
duplex US,11 were twice deemed nega-
tive when US was performed for the
patient before the initiation of physical
therapy.

There are several reasons why initial US
reports may suggest false-negative
results. If compression of a vein with the
US transducer is performed longitudi-
nally, as opposed to in the transverse
plane, then the transducer may slide off
the vein.20 The clavicle also may hinder a
thorough examination because the tester
is unable to compress the middle of the
subclavian vein, which lies under the
clavicle; this scenario may prevent visu-
alization of a clot.21 A large collateral
vein also may be confused for the sub-
clavian or related veins.22 For these rea-
sons, an angiogram is the true gold stan-
dard for the detection of UE DVT.
However, as mentioned earlier, it is not
commonly the initial diagnostic method
chosen because it is costly and inva-
sive.12 Furthermore, multiple noninva-
sive techniques (magnetic resonance
imaging, computed tomography, radio-
nuclide imaging, US) have been deemed
effective as alternative confirmatory
tests.12 Although venograms are not
required for the diagnosis of UE DVT,
they are usually completed to assist with
catheter-directed thrombolysis and to aid
in planning for thoracic outlet decom-
pression surgery.23

Typical physical therapist interventions
for TOS, as discussed by Hooper et al,19

are ineffective for patients with PSS.
Because the thrombi in PSS are typically
formed by repetitive microtrauma over a
prolonged period of time, increasing the
thoracic outlet space after the clots have
formed will not reverse the symptoms.
After surgery, physical therapy may be
effective for maintaining shoulder range
of motion, initially through passive range
of motion and progressing to strengthen-
ing against resistance, with consider-
ation for tissue healing time.24

Previous research showed that pulmo-
nary emboli were present in up to one-

third of patients with UE DVT,25 indicat-
ing significant morbidity if undiagnosed.
If a UE DVT was left untreated, residual
venous obstruction occurred in up to
78% of patients with PSS.26 Thus, early
recognition of PSS is important for initi-
ating proper management. Anticoagula-
tion therapy is the treatment of choice
for acute thrombosis of the UE. Catheter-
directed thrombolysis, followed by anti-
coagulation therapy for 3 months, may
be considered under special circum-
stances.27 Illig and Doyle5 reported good
results in 80% to 90% of patients treated
with thrombolysis and delayed TOS
decompression and in 90% to 95% of
patients treated with thrombolysis and
immediate TOS decompression, which
the patient in this case report under-
went. After the surgical intervention,
patients are placed on anticoagulation
medication for at least 3 months to pre-
vent the recurrence of thrombosis.5

Although relatively rare, PSS should be
considered in the differential diagnosis of
UE swelling in people who perform
weight lifting, manual labor, or repetitive
UE activity. Because of the high morbid-
ity associated with PSS and all other
types of UE DVT, the earlier surgical
intervention is initiated, the better the
prognosis for the patient.

All authors provided concept/idea/project
design. Dr DeLisa and Dr Hensley provided
writing. Dr DeLisa provided project manage-
ment. Dr Hensley and Dr Jackson provided
consultation (including review of manuscript
before submission).
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