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SUMMARY
A healthy female presented with upper extremity (UE)
swelling of several days duration. Admission laboratories
were normal except for an elevated D-dimer. An UE
ultrasound with Doppler revealed a thrombus in the right
subclavian vein. A subsequent chest CT angiogram
further characterised the subclavian vein thrombus and
also identified a pulmonary embolus. A thorough history
and laboratory evaluation showed that her only risk
factors were long-time contraceptive pills and a recent
cycle of ovarian hyperstimulation (OH) 7 weeks prior to
presentation. Anticoagulation treatment was started and
the patient’s remaining outpatient work-up was negative
for all other hereditary causes. A complete anatomic
work-up showed bilateral thoracic outlet syndrome (TOS).
A review of the literature on the occurrence of upper
extremity deep venous thrombosis suggests that these
usually occur in the presence of a predisposing factor,
including catheters, indwelling devices and active
malignancies. OH has been shown to precipitate venous
thromboembolism events; however, the diagnosis of
bilateral TOS as a predisposing risk factor has not been
described in a patient who had recently undergone
recent OH and in one who was not actively pregnant.

BACKGROUND
Upper extremity deep venous thrombosis (UEDVT)
is far less common than lower extremity deep
venous thrombosis (DVT). UEDVTs are charac-
terised as primary or secondary, with the latter
making up for about 80% of cases.1 2 UEDVTs
commonly occur in association with identifiable
risk factors such as malignancy or temporally asso-
ciated with UE procedures.1 2 Interestingly, the use
of oral contraceptive pill (OCP), in the absence of
other risk factors for venous thromboembolism
(VTE), has not been associated with increased inci-
dence of UEDVT.3

With the increase of assisted reproductive proce-
dures in the past several decades, there have been
reports of thromboembolic complications. Assisted
reproductive technology (ART) uses exogenous
gonadotropins and gonadotropin-releasing analogues
for follicular stimulation, maturation and release.4

Most commonly, VTE are found in the setting of
ovarian hyperstimulation syndrome (OHSS) and 2–
6% of women who undergo ART develop OHSS
which is manifested by enlarged ovaries, ascites,
pleural effusions and other thromboembolic condi-
tions.5 6 Chan and Ginsberg6 performed a case
review where they found that in 20% of cases, clin-
ically overt OHSS was not present prior to the diag-
nosis of UEDVT.

Thoracic outlet syndrome (TOS) is a well-known
risk factor for thrombosis. Paget-Schroetter syn-
drome, or effort thrombosis, is caused by a tight
thoracic outlet leading to repetitive injury to the
vein due to frequent arm movements.7 This repeti-
tive endothelial damage predisposes to clot forma-
tion. Paget-Schroetter syndrome accounts for 30–
40% of spontaneous axillary and subclavian VTE
and for 10–20% of all UEDVT.8

This case illustrates an isolated occurrence of
UEDVT in the absence of clinical OHSS. This sug-
gests that the risk of thromboembolism is increased
by the ART alone, irrespective of pregnancy or
OHSS. Her underlying anatomic TOS was previ-
ously asymptomatic, but predisposed her to devel-
oping a VTE when subjected to hormonal therapy.

CASE PRESENTATION
A 36-year-old healthy woman, G0P0A0, presented
with symptoms of a swollen UE of 1-week dur-
ation. Physical examination revealed an erythema-
tous UE with decreased range of motion. There
was no history of trauma or hypercoagulability and
she denied any history of repetitive UE activities.
Her only medication was an oestrogen-containing
OCP that she had been prescribed for about
15 years. She travels for work frequently with short
flights.
The patient denies any family history of blood

clots, strokes, blood disorder and sudden deaths.
Her mother had one miscarriage. She has never
smoked nor used drugs, and drinks socially.
About 10 weeks prior to the onset of symptoms,

the patient underwent one cycle of ovarian stimula-
tion with subsequent egg harvesting. She had no
complications from the procedure and in the
interim she was asymptomatic until presentation.
Examination on presentation revealed a well-

appearing woman with normal vital signs and in no
distress. Her body mass index was 20 kg/m2. An
Elevated Arm Stress Test and Adson’s manoeuvre
were negative. She had no facial swelling, neck was
supple and with no lymphadenopathy, although she
felt the right side of her face was fuller. She had
right upper extremity swelling from her hand up to
the shoulder with good capillary refill. The remain-
der of her examination was unremarkable.

INVESTIGATIONS
An UE ultrasound with Doppler revealed a throm-
bus in the right subclavian vein (figure 1).
Subsequent chest CT angiogram further charac-
terised the subclavian vein thrombus and identified
a pulmonary embolus. Laboratory testing, including
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basic metabolic panel, pro-BNP and troponin, were all within
normal limits. Only a D-dimer was elevated at 0.76.

In the following months, she underwent a complete hypercoa-
gulability work-up. Testing included complete blood count,
comprehensive metabolic panel, serum protein electrophoresis,
anticardiolipin antibody, IgA, IgM, IgG levels, β-2 glycoprotein
I antibodies (A, G, M), protein S and protein C functional assay
and quantitative level, factor V Leiden mutation, factor II level,
lactate dehydrogenase, antinuclear antibody, erythrocyte sedi-
mentation rate, fibrinogen activity, antithrombin activity and
factor VIII activity. Haematology consultants at two additional
major academic centres evaluated her results and agreed that
they did not show a hypercoagulable state.

A work-up for TOS was also performed. Several postadmis-
sion venous studies were performed showing right subclavian
vein and axillary vein compression with abduction, along with
left axillary vein and axillary artery compression with abduction
consistent with bilateral TOS, or Paget-Schroetter syndrome.

DIFFERENTIAL DIAGNOSIS
▸ TOS (Paget-Schroetter syndrome).
▸ Upper extremity deep vein thrombosis.

TREATMENT
She was treated with therapeutic anticoagulation (rivaroxaban)
for 6 months. However, she developed recurrent swelling and
D-dimer elevation after stopping for 1 month. Treatment was
thus restarted and she underwent treatment for a total of
12 months.

OUTCOME AND FOLLOW-UP
As listed above, she underwent haematology and vascular
work-ups. Serial D-dimers remained elevated at 0.65 and 0.60
at 5 and 6 months, respectively. At 6 months, given the

continued elevation of D-dimer, a repeat Doppler ultrasound
revealed complete resolution of the right upper extremity
thrombus, although there was a small focus of non-occlusive
(probably chronic) thrombus in the medial right subclavian
vein, along with persistent right axillary DVT (figure 2). There
was interval restoration of flow in the right brachial veins. The
patient resumed rivaroxaban given the D-dimer level and her
post-thrombotic symptomatology of continued mild UE swel-
ling. She completed 12 months of therapy and has not had any
recurrence. She has been advised that if she were to pursue
pregnancy, she should be treated with prophylactic enoxaparin.

DISCUSSION
This is a case of a young and healthy woman with an UEDVT
that developed after undergoing OH. While our patient was
taking OCPs at the time of her UEDVT, the temporal associ-
ation of her clinical presentation to recently undergoing OH
favours the latter as the most likely causative factor.
Additionally, no association between UEDVT and OCP use has
been identified.3 We conclude that previously undiagnosed TOS
was the underlying predisposing anatomic factor.

While the association of OH and thromboembolic complica-
tions has been well reported, this typically occurs in the setting
of an active pregnancy or in the setting of clinically overt
OHSS.4–6 9 Our case is unique in that our patient was not preg-
nant nor did she show evidence of OHSS prior to her presenta-
tion. While this is the case in 20% of cases,6 the pathogenesis of
UEDVT in these women is not understood, as usual risk factors
such as catheters, indwelling devices and active malignancies are
not present. Jugular or subclavian vein thrombosis has been
reported as one of the complications of ART and is estimated to
occur in 0.08–0.11% of treatment cycles, usually manifesting
when the pregnancy test becomes positive and the clinical signs
of OHSS have waned.6 10 The patient described in this case was

Figure 1 7 August 2014. Doppler ultrasound showing R subclavian vein with no flow in the mid and distal portions of the vein, along with
visualised thrombus in the lumen. The R axillary vein was non-compressible and did not demonstrate flow or phasicity.

Figure 2 5 December 2014. Ultrasound showing flow and phasicity in the R subclavian vein. No intraluminal thrombus. R axillary vein was
partially compressible with some flow and a non-occlusive intraluminal thrombus, which appeared occlusive on the prior study. These findings are
compatible with a chronic DVT. DVT, deep venous thrombosis.
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diagnosed with UEDVT about 6–8 weeks postovarian stimula-
tion, a timeline that parallels other reported cases (40 days after
embryonic transfer, or 26.6 days after ovulation induction
cycle).6 However, this patient had a previously undiagnosed pre-
disposing anatomic risk factor (bilateral TOS) that makes her
case unique. We failed to find a study that investigated whether
TOS was present in other patients who developed UEDVTwhen
undergoing ART.

Interestingly, pregnant women who conceived via ART are at
higher risk of VTE throughout their pregnancies.11 12

Therefore, it is important that clinicians are aware of this
adverse outcome in patients undergoing ovarian stimulation.
Our case demonstrates a serious and potentially fatal complica-
tion of ART in the absence of pregnancy and in the absence of
overt OHSS. Women who are undergoing ART should be coun-
selled on the risk of thromboembolic complications, educated
on prevention strategies such as minimising sedentary activities,
prolonged travel and taught to recognise the early symptoms of
VTE events. While widespread screening for TOS is impractical
and likely cost ineffective, providers and patient should be
aware of this possible underlying risk factor and assess for it
prior to undergoing any ART.

Learning points

▸ Women undergoing ovarian stimulation are known to be at
increased risk for thrombotic events in the presence of
ovarian hyperstimulation syndrome.

▸ Even in the absence of ovarian hyperstimulation syndrome,
it appears that ovarian stimulation alone can serve as a risk
factor for upper extremity deep venous thrombosis (UEDVT).

▸ Thoracic outlet syndrome is a risk factor for UEDVT but can
be aggravated by other prothrombotic conditions.
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