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PAGET-SCHROETTER SYNDROME IN FEMALE WATER POLO PLAYER
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This article describes a case of Paget-Schroetter syndrome in a female water polo player. The condition was associated with strenuous exercise. The initial treatment
strategy was limited to a 14-day heparin regimen followed by a course of diosmin and sulodexide. The article discusses the high risk of post-thrombotic syndrome

in this cohort of patients and the rationale for a surgical intervention.
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Vascular injuries of the upper extremity are rarely seen in
athletes. However, sports involving extreme physical exertion,
like baseball, water polo, hockey, and swimming, increase the
risk of upper extremity deep vein thrombosis, also known as
effort thrombosis, or Paget-Schroetter syndrome (PSS) [1].

PSS is axillosubclavian vein thrombosis provoked by repetitive
strenuous exercise of the upper extremity. The condition was first
described by the French anatomist Jean Cruveilhier in 1816. In
1875, Sir James Paget provided a detailed account of its clinical
presentations. In 1894, Leopold von Schroetter discovered
that vascular injury due to physical strain was a potential factor
implicated in the etiology of the disease. In the Russian literature,
PSS has been known as effort thrombosis since 1934 when it
was described by Anton Pytel.

The pathogenesis of the disease is linked to excess strain on
the subclavian vein associated with shoulder hyperadduction,
abduction or external rotation that result in endothelial
microtrauma with subsequent coagulation cascade activation.
Because of muscle hypotrophy common for athletes, the space
between the clavicle and the first rib is narrowed, exposing the
vein to compression. In turn, chronic compression of the vein
or its branches provokes aseptic phlebitis (obliterative or mural)
commonly accompanied by mural thrombus formation [1, 2].

Clinical case

On July 3, 2019, patient L., a 17-year-old female athlete
(10 years in professional water polo; training load of up to

6 h a day) was admitted to the Federal Research and Clinical
Center for Children and Adolescents, FMBA, for edema in the
left shoulder region, which reportedly increased during physical
exercise.

The patient had a sudden onset on August 30, 2018 during
a water polo competition, when she developed a swelling in
the left shoulder. The swelling extended to the chest and was
accompanied by acute pain in the arm, limiting the range of
motion in the upper extremity. A day before the competition, the
patient had noticed a tingling sensation in her shoulder. During
the next 5 days, the patient continued playing for the team.
She tried using NSAIDs to relieve pain but the medications
did not help much. An ultrasound examination of soft tissues
was suggestive of axillary vein thrombosis. The patient was
hospitalized for upper left extremity deep vein thrombosis to
the Vascular Surgery Unit in her local clinic on September
04, 2018 and discharged home on September 14, 2018. A
venous duplex scan performed on admission revealed signs
of thrombosis in the axillary, subclavian, brachial and forearm
veins, showing no signs of recanalization. During the hospital
stay, the patient was receiving anticoagulants (the regimen was
not specified in the discharge record). The patient responded
to treatment and her edema began to resolve. A venous
duplex scan conducted on September 10 revealed signs of
early thrombosis recanalization. The patient was screened for
hereditary thrombophilia. Polymorphisms were detected in the
fibrinogen gene (C10034NT) and the plasminogen activator
inhibitor gene (PAI-1). Because the girl was improving, she was
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discharged home. She was also recommended to take diosmin +
hesperidin (1000 mg/day), wear compression garments, and
make an appointment with a vascular surgeon. In September
2018, the vascular surgeon issued the following prescription:
10 IM injections of sulodexide 600 LSU (1 ampoule a day),
followed by a course of oral sulodexide 500 LSU a day. The
patient agreed with the recommendations, but went on and off
her medications without consulting the doctor, and continued
exercising for 2 h a day.

In June 2019, the patient’'s condition deteriorated
following her stay at a water polo training camp. She noticed
that her edema had returned, was growing bigger, and
was accompanied by pain. By that time, the patient had
discontinued her medications. She was referred to the Federal
Research and Clinical Center for Children and Adolescents to
rule out recurrent thrombosis and make adjustments to her
anticoagulation therapy.

The patient’s medical history was unremarkable, with
no family history of thrombosis. On examination, the left
upper extremity showed no signs of discoloration. There was
moderate edema in the shoulder region (the diameter of the
affected shoulder differed by 1-15.cm from the diameter of the
contralateral extremity). The infraclavicular fossa appeared full.
Peripheral pulses were palpable and symmetrical. Secondary
thrombosis associated with rheumatoid diseases (systemic
lupus erythematosus, antiphospholipid syndrome), hereditary
thrombophilia or connective tissue dysplasia was ruled out.

A triplex ultrasound examination of upper extremity veins
conducted on July 7, 2019 revealed no evidence of superficial
or deep vein thrombosis or significant venous insufficiency.
Coagulation tests were normal: D-dimer 451.0 ng/ml (reference
values < 500 ng/ml); aPTT 29.2 s (24.6-31.2 s); fibrinogen
3.1 g/L (1.70-4.20 g/L), antithrombin Il 126% (75-125%);
Quick 100.6% (70-130%); thrombin time 20.3 s (15.8-24.9 s);
INR 0.99; lupus anticoagulant 41.9 s (30.4-45.3 s). Natural
body anticoagulants: protein S 59.1% (> 56.10%) and
protein C 130.0% (70.0-140.0%); homocysteine 7.5 pmol/L
(6.0-12.0 pmol/L). Autoimmunity tests were negative:
antinuclear antibodies (ANA-HEp-2) 1 : 80 (reference values
< 1 :160); anti-double stranded DNA antibodies 1.9 IU/ml
(0-20 1U/ml); 1IgG cardiolipin antibodies 1.90 1U/ml (reference
values < 20 IU/ml); IgM cardiolipin antibodies were not detected;
B,-glycoprotein antibodies (IgG) 2.30 un/ml (reference values
< 5.0 un/ml); IgM B,,-glycoprotein antibodies were not detected.
In addition, the patient underwent a cervical MRI scan to rule out
anatomic abnormalities predisposing to subclavian vein damage.

Having analyzed the patient’s medical history and clinical
tests (symptoms of acute-onset deep vein thrombosis of the
left upper extremity in a professional female athlete due to high
training load and an increase in muscle bulk in the shoulder
girdle) and ruled out secondary (autoimmunity-associated)
thrombosis, we arrived at the diagnosis of Paget-Schroetter
syndrome. Angioprotective antithrombotic therapy with
sulodexide 500 LSU/day was resumed, and the patient was
instructed to follow up with a vascular surgeon. Sports were allowed.

Clinical case discussion

Secondary deep vein thrombosis (DVT) of the upper extremity is
a well-known clinical syndrome. It is common for patients with
implanted pacemakers, central venous catheters and cancer.
The group of primary DVT disorders is constituted by PSS and
thoracic outlet syndrome. The annual incidence of DVT is 1
case per 1,000 population. Upper extremity thrombosis
accounts for 4-10% of DVT cases, of which PSS makes up
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20% [2, 3]. Early diagnosis and adequate therapy are crucial
to avoiding the life-threatening complication of PSS (pulmonary
thromboembolism) and expediting recovery. A metanalysis
demonstrated that upper extremity DVT was most commonly
observed in baseball players and weightlifters (26.8% and 19%
of the total 123 DVT cases, respectively); 26.7% of patients
developed pulmonary thromboembolism [4].

At present, DVT is diagnosed based on clinical and
instrumental tests. In our case, acute-onset edema and pain
in the upper extremity irradiating to the axillary fossa and
accompanied by redness were suggestive of acute DVT of
the left upper extremity. This provisional diagnosis was later
confirmed by an ultrasound scan. Ten months after onset, the
teenager was hospitalized to the Federal Research and Clinical
Center for Children and Adolescents where the following
criteria and risk factors for thrombosis were identified: being
a professional athlete (a water polo player), frequent air travel
(because of competitions), recurrent injuries during training or
competitions, muscle hypertrophy in the upper girdle. Further
tests identified risk factors for PSS, including congenital
anomalies (a cervical rib), autoimmune diseases increasing the
risk of thrombosis, and hereditary thrombophilia.

According to the Russian clinical guidelines on the
diagnosis, treatment and prevention of venous thromboembolic
complications, patients under the age of 50 should be screened
for congenital thrombophilias when thrombosis-inciting events
have not been identified or the patient presents with recurrent
thromboembolic complications [5]. Polymorphisms detected in
the fibrinogen gene (C10034NT) and the plasminogen activator
inhibitor gene (PAI-1) are associated with increased risk for
thromboembolic complications and indicate that the patient’s
condition should be closely monitored.

Instrumental tests play the key role in the diagnosis of DVT [2].
Venous Doppler is an accessible, portable and cheap diagnostic
test and should be preferred when establishing a preliminary
diagnosis. Contrast venography allows a sonographer to
visualize all venous lumens in the upper extremity, identify the
sites of vein compression by osseous structures, and detect
stenosis and fibrotic changes to the subclavian and axillary
veins [6, 7]. Of all non-invasive diagnostic modalities, MRI has
the highest sensitivity (100%) and specificity (97%). Although
venography is not essential for diagnosing DVT, it is almost
always performed as part of the multimodal treatment strategy,
which includes catheter-directed thrombolysis and surgical
decompression [6].

Currently, there is no unified treatment for PSS due to its
rarity, the lack of awareness and the absence of large-scale
randomized trials [8]. Recommendations given to the patient
at her local clinic (14 days of heparin followed by a course of
detralex) differed from standard conservative treatment regimens
that normally include at least 3 months of anticoagulants [5]. Perhaps,
the absence of adequate anticoagulation therapy was the risk
factor for the post-thrombotic syndrome developed by our patient.

Among PSS complications are pulmonary embolism,
recurrent thrombosis and post-thrombotic syndrome, which
occurs in up to 45% of patients [9]; this urged the development
of active treatment strategies with thrombolysis, thrombectomy,
percutaneous and surgical venoplasty, venous bypass grafting
and stenting. A more aggressive approach (thrombolysis
or catheter-directed thrombolysis) surpasses conservative
treatment in effectiveness if performed within 2 weeks after the
onset of acute thrombosis. According to some authors, early
catheter-directed thrombolysis is effective in 75-84% cases
and significantly reduces the risks of post-thrombotic disease
and disabilities [10, 11].
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Our opinion differs from that of the vascular surgeons
who decided to put the patient on short-term anticoagulation
monotherapy. A study [1] analyzed the outcomes of 41 athletes
with upper extremity DVT (44% of them were female; the mean
age was 19 years), including 5 water polo players. PSS was
diagnosed in 14 patients; all of them underwent thrombolysis/
anticoagulation therapy followed by a first rib resection. This
strategy was successful: 93% of patients were able to return
to professional sports within an average of 4.6 months after
surgery. Only 2 patients (14%) relapsed.
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