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Abstract

Compared to deep vein thrombosis 
in the lower limbs, upper extremity deep vein 
thrombosis is uncommon and therefore much 
less explored or even neglected. 

We present the case of a 40-year-old 
female working in the bakery industry, who was 
admitted for acute onset of upper limb oedema 
accompanied by pain and functional impair-
ment, affirmative secondary to the sustained 
and intense effort of the dominant arm. The 
diagnosis was confirmed by Duplex Ultraso-

nography on the eighth day after the onset of 
symptoms. Since clinical examinations and lab-
oratory work excluded any cause of secondary 
thrombosis, the diagnosis of primary thrombosis 
was established. The only possible cause of this 
episode was linked to the woman’s work. The 
trigger for the thrombotic event was represent-
ed most likely by strenuous physical activity with 
temporary obstruction of the thoracic outlet in 
the work field. Under anticoagulant treatment, 
the signs and symptoms gradually resolved. 
Unfortunately, at the one-year follow-up exam, 
the patient was diagnosed with post-thrombotic 
syndrome of the right, dominant arm. 
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The presentation of our case aims to 
raise awareness among all health care practi-
tioners’, but especially primary care physicians 
about effort related thrombosis of the upper ex-
tremity named also Paget-Schroetter syndrome.

Introduction

Venous thromboembolism (VTE), an 
entity that involves deep vein thrombosis (DVT) 
and pulmonary embolism (PE), is a disease 
with a complex and multifactorial pathogene-
sis. Compared to the lower extremity DVT, up-
per-extremity deep vein thrombosis (UEDVT) 
is a less common phenomenon, that accounts 
for 4-10% of all cases of DVT [1,2]. The annual 
occurrence of UEDVT is cited to 0.4-1 in 10,000 
people [2]. Lately, this prevalence seems to be 
increasing due to the growing usage of central 
venous cannulation for indwelling catheters, 
port systems, or intra-cardiac devices [1]. 

Based on his aetiology, UEDVT can be 
classified into primary and secondary, primary 
UEDVT being less common than secondary 
forms. Approximately 80% of these cases that 
account for secondary forms are caused by 
an inciting event. The most frequent provok-
ing circumstance, representing almost 70% of 
the cases, is represented by instrumentation 
of central veins for dialysis catheter; pacemak-
er or defibrillator leads insertion or parenteral 
nutrition. The remainder, 30-40% of secondary 
forms, are caused by occult malignancy, mainly 
adenocarcinomas, previous surgery or trauma 
to the upper limb, hormone-induced coagulation 
abnormalities such as pregnancy, use of oral 
contraceptives, or ovarian hyperstimulation syn-
drome, and rheumatologic disorder or hyperco-
agulable state such as inherited thrombophilia 
[2,3]. The management of this form consists of 
the removal of the offending agent combined 
with anticoagulant treatment.

The primary form, which accounts for 
about 20% of cases, includes real idiopathic 
cases, effort-related thrombosis and venous 
thoracic outlet syndrome (VTOS) [3]. Primary/
spontaneous UEDVTs are quite rare; the annu-
al incidence is estimated at only 2 per 100,000 
persons [4]. The most common form of primary 
UEDVT is effort thrombosis with an incidence 
between 1 and 2 per 100,000 populations per 
year [3].

Spontaneous effort-induced UEDVT, 
also known as Paget-Schroetter syndrome 
(PSS) is a non-iatrogenic disease that accounts 
for at least up to 30–40% of spontaneous axil-
lary-subclavian venous thrombosis (ASCVT) [5]. 

Although few people know, PSS was described 
for the first time by Cruveilhier in his Doctoral 
thesis sustained in Paris in 1816 [6]. The ma-
jority attributes the first mention of this medical 
entity, under the name of “gouty phlebitis”, to Sir 
James Paget in 1875 [2]. In 1884, Leopold Von 
Schröetter described this condition being the re-
sult of occlusive thrombosis of the subclavian or 
axillary veins. The term “Paget-Schroetter syn-
drome” was first used, by an English surgeon 
E.S. Hughes in 1949, to describe the syndrome 
of spontaneous primary effort-induced throm-
bosis of the axillary or subclavian vein [7]. The 
pathogenesis of PSS is represented by the for-
mation of the vein thrombus secondary to the 
extrinsic compression produced by the trained 
muscles of the shoulder girdle. Mechanical, 
strenuous and repeated activity involving the 
upper limb with or without VTOS leads to ex-
ternal compression on the axillary-subclavian 
vein in the costoclavicular space [5]. The under-
lying mechanism of thrombosis is represented 
by the activation of the coagulation cascade by 
repeated intrinsic microtrauma to the vascular 
intimae. These microscopic intimae tears in the 
vessel wall create a site for platelet adherence 
[3,5]. Most cases of effort thrombosis occur in 
young, healthy and physically active adults, af-
ter unusual strenuous upper limb activity [2].  As 
we can see, the risk factors for primary UEDVT 
differ from thrombosis in other locations, so usu-
ally it is undiagnosed or misdiagnosed by the 
general practitioners or even emergency de-
partment physicians. 

In this report, we present a case of a 
spontaneous effort related thrombosis of the 
right axillary vein that was initially diagnosed as 
Pancoast-Tobias Syndrome. The aim of this re-
port is to raise awareness about the importance 
of early recognition and immediate referral to a 
vascular department for such a case.

Case Report/Material and methods

We present a case of a Caucasian fe-
male patient who was regularly followed as out-
patient between 2007 and 2018. The case was 
published with the agreement of the Ethics com-
mittee of the hospital and the patient’s written 
consent. 

She presented herself, in the fifth of 
January 2007, at the age of 40, to her gener-
al practitioner, with acute onset of swelling, 
heaviness, pain and functional impairment of 
her right dominant arm. The local inspection 
revealed the presence of oedema of the right 
arm and forearm associated with local cellulites 
changes. She denied any history of fever, chest 
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pain, dyspnoea, rash, joint pain, or insect bite, 
recent upper extremity trauma or invasive pro-
cedures, or any other systemic disease. How-
ever, the patient describes the occurrence of 
left-sided eyelid ptosis that appeared about 3-4 
weeks earlier, after flu, but without any associ-
ated signs. Suspicion of Pancoast-Tobias Syn-
drome was raised based on the association of 
eyelid ptosis, interpreted as a sign of Claude 
Bernard Horner’s syndrome, and lymphangitis 
of the right upper limb with venous compression 
syndrome. The thoracic computed tomography 
(CT) scan was performed for suspected pulmo-
nary apex tumour and highlighted: absence of 
right apical lung tumour, enlargement of right 
subclavian and axillary vessels and right axillary 
adenopathy. Due to the fact that the patient had 
a known history of allergy contraindicating a CT 
or standard venography, a Duplex Ultrasonog-
raphy (DUS) exam was recommended to ex-
clude deep vein thrombosis of the right limb. In 
order to exclude breast cancer, mammography 
or breast ultrasonoghraphy was recommended.

Three days later, as the local signs had 
intensified, the patient presented to the emer-
gency department of Emergency County Hos-
pital, Timisoara, Romania. The status on arrival 
showed: a heart rate of 102 beats per minute, 
blood pressure of 120/80mmHg, respiratory rate 
of 16 breaths per minute, an oxygen saturation 
of 98% on room air, a body temperature of 36.5 
°C, and no significant abnormalities on cardiac 
examination. The local examination revealed: 
noticeable cyanosis and swelling of the right 
arm and forearm, redness extending from the el-
bow to the axilla, dilated subcutaneous venous 
collaterals and bruising from the right shoulder 
to the right anterior chest wall (Urschel’s sign), 
on inspection; mild tenderness of the affected 
area, right axillary lymphadenopathy, normal 
radius pulsation and capillary refill time at right 
thumbnail under 2 sec, on palpation. 

Based on the short medical history 
and the local signs, a suspicion of UEDVT was 
raised and she was admitted to Surgical Clinic 
no.1, Emergency County Hospital, Timisoara, 
Romania. A subsequent venous DUS confirmed 
venous thrombosis extending from the prox-
imal axillary vein to the brachial and basilica 
vein, with superficial compensatory collateral 
circulation (Figure 1). Her background history 
showed no significant personal or family history 
of coagulopathies or thromboembolic disease. 
On further questioning, the patient mentioned 
that she worked in the bakery industry where 
she forced herself to work intensely with both 
hands, but mainly with her dominant one. Then 
we related this additional information, about her 
occupation, to a possible effort thrombosis or 
a Paget-Schroetter syndrome (PSS) as aetiol-
ogy. In her case, the trigger for the thrombotic 
event was represented most likely by strenuous 
physical activity with temporary obstruction of 
the thoracic outlet in the work field. There was 
another situation that could further increase the 
susceptibility to thrombosis: temporary dehy-
dration caused by sweating and decreased wa-
ter intake during the work period.

Laboratory workup included complete 
blood count, renal function, liver function, blood 
mineral values, and glucose, lipid and protein 
parameters. All were within their normal ranges, 
except for a small increase of the lymphocytes 
and eosinophils, and the decrease of the mag-
nesium level. The chest X-ray and electrocardi-
ography showed no abnormalities.

Immediately after DUS confirmation, 
the patient was started on a therapeutic dose of 
intravenous infusion of unfractionated heparin, 
followed by an oral vitamin K antagonist, begin-
ning from the fifth day.

We investigated possible causes of sec-
ondary thrombosis, but we found no evidence 
of breast or gynecological cancer, anatomical 
abnormalities characteristic of VTOS or throm-
bophilic status. Additional workups to exclude 
these possible causes were: bilateral mammog-
raphy, genital ultrasonography, thrombophilia 
tests, as well as cervical spine and chest X-ray 
exam. 

The signs and symptoms gradually re-
solved over the next few days due to full anti-
coagulation, associated with strict precautions 
of right upper extremity immobilization, anti-in-
flammatory medication, and phlebothrophics. 
On the tenth day of hospitalization, the thera-
peutic INR was reached and the patient was 
discharged to continue on oral anticoagulation 
with a vitamin K antagonist (VKA). 
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She was seen as an outpatient for clin-
ical and DUS evaluation at one month, then six 
and twelve months in the first year and after-
ward annually. Due to a relative unsatisfactory 
clinical and DUS image evolution, the patient 
had to take VKA for one year. After discontin-
uation of VKA, the patient continued with small 
quantities of oral anticoagulant. At the one-year 
follow-up exam, the patient was diagnosed with 
post-thrombotic syndrome (PTS) of the right 
upper limb. The diagnosis was sustained by 
the clinical and DUS findings. Clinical findings 
revealed: persistent right arm edema, function-
al limitation of her right arm with restrictions 
in her strenuous occupational activities and 
persistence of Urschel’s sign. The DUS exam 
revealed: single recanalization with persistent 
mural thrombus in the right axillary and brachi-
al vein, locally preserved venous flux, but less 
responsive to proximal and distal manoeuvres 
and no additional thrombus (Figure 2). 

 
The last check-up, in March 2018, 

showed no added clinical or DUS feathers  
(Figure 3).

 
During the 12-year follow-up period, the 

patient developed ischemic heart disease and 
hip degenerative rheumatism but was free from 
thrombotic events or neoplastic pathology.

Discussions

Effort thrombosis occurs, in more than 
80% of cases, in the dominant arm of otherwise 
healthy young men, who report before the onset 
of the symptoms frequent vigorous arm move-
ments [3,5]. The first case of exercise-induced 
thrombosis in a woman was described by Toya 
in 2007 [8]. In 60 to 80% of the cases, PSS is 
registered after a repetitive, strenuous upper 
extremity sporting activity such as swimming, 
pitching a baseball, weight lifting, playing bad-
minton, wrestling or gymnastics. There are sev-
eral cases of effort thrombosis that have been 
linked to repetitive overhead activities such as 
painting, car repair, computer work, piano play-
ing or even with the rigid military style of sitting 
[1,3,5]. 

The first particularity of our case is rep-
resented by the fact that the patient is a woman 
in her 40s, who denied having done any sports 
activities prior to symptoms onset. On the oth-
er hand, she mentioned the fact that during the 
winter holidays, her activity as a bakery worker 
increases. As a consequence, during the week 
before symptoms onset, she was forced to work 
intensely with her both hands, but mainly with 
her dominant one. 

Customarily patients with PSS have an 
acute or subacute onset of typical symptoms 
such as arm oedema, erythema or cyanosis, 
paresthesias, heaviness or pain of the arm, and 
visible venous collaterals across the shoulder 
and upper arm [4,5,9]. While swelling and arm 
discomfort are the most commonly reported 
symptoms at presentation, the presence of di-
lated superficial veins over the chest and upper 
extremity, known as Urschel’s sign, is consid-
ered characteristic for PSS [9]. An appropriate 
physical examination doubled by a detailed his-
tory taking is usually sufficient to raise clinical 
suspicion of a vascular etiology [9]. The next 
step in UEDVT diagnosis is to consider other 
causes for these symptoms and to make differ-
ential diagnosis with superficial vein thrombo-
sis, cellulitis, lymphedema, extern venous com-
pression due to a malign process, and traumatic 
muscle injury. 

The second feature of the presented 
case was that, in addition to the characteristic 
PSS symptoms, the patient also had opposed 
eyelid ptosis installed three weeks earlier. This 
last sign was interpreted as a feature of Claude 
Bernard Horner’s syndrome, raising the suspi-
cion of Pancoast-Tobias Syndrome. Although, 
due to the ease, cost, non-invasive character, 
availability, high sensitivity and specificity, DUS 
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is considered the initial imaging modality of 
choice for UEDVT diagnosis [4,5], in our case 
the first examination recommended was thorac-
ic CT scan, in order to visualize a possible pul-
monary tumour. This attitude, in spite of being a 
correct one regarding the differential diagnosis, 
has led to a delay in diagnosis and initiation of 
treatment. The diagnosis of UEDVT was made 
in our case after 8 days from the onset of the 
symptoms, based on venous DUS. During hos-
pitalization, our patient was further subjected to 
other workups in order to rule out other causes 
of compression like VTOS, possible malignancy 
(mammary or gynecological), or prothrombotic 
states (genetically inherited thrombophilia de-
fects). As these entire screening exams had 
negative results, our case was diagnosed as 
primary effort-induced UEDVT. 

It is of utmost importance to differen-
tiate between primary and secondary UED-
VT in order to establish the best management 
strategy. Due to its low incidence and lack of 
controlled studies investigating the outcomes 
of various treatments, there is controversy re-
garding optimal management algorithms for 
UEDVT. Depending on symptom severity, time 
from onset, the existence of anatomical abnor-
malities, response to initial anticoagulant treat-
ment, surgical and hemorrhagic risks, there are 
various treatment options. Those variants range 
from conservative treatment to a more com-
plex, combined and more aggressive approach. 
Once the diagnosis of PSS is confirmed, the 
American College of Chest Physicians (ACCP) 
guidelines for the management of DVT recom-
mend the initiation of parenteral anticoagulation 
therapy; neither systemic nor catheter-directed 
thrombolysis is recommended [10]. Generally, 
treatment for DVT aims both at relieving acute 
symptoms and reducing complications. How-
ever, standard anticoagulation may prevent 
thrombus propagation and to some extent PE, 
but has a limited effect on clot elimination and 
its obstructive consequences. In order to re-
duce obstructive consequences and the risk of 
post-thrombotic syndrome (PTS), early throm-
bus removal and restoration of venous flow via 
thrombolytic therapy can help. Although lim-
ited data are available, thrombolysis appears 
to have better outcomes in patients with early 
diagnosis, severe symptoms and a limited ex-
tent of damages. There are several types of 
thrombolysis: pharmacological, mechanical or 
ultrasound-assisted. Depending on the way of 
thrombolytic agents’ delivery, there is systemic 
pharmacological thrombolysis and catheter-di-
rected pharmacological thrombolysis. The latter 

seems to be safer and more efficient than the 
former. An aggressive approach that includes 
anticoagulation, thrombolysis, and, if needed, 
surgical decompression of the thoracic outlet 
and repair of the affected venous structures 
seems to have better outcomes with respect to 
recurrence, PE and PTS [9]. In all cases but es-
pecially those with muscular causes of venous 
blood flow obstruction, physical therapy, and re-
habilitation should be included in the therapeu-
tic strategy [5].

Our patient received only anticoagula-
tion therapy, and her symptoms gradually im-
proved. Catheter-guided thrombolysis was not 
considered mainly because of patients’ allergic 
history. Other treatment options, like surgical 
thoracic outlet decompression, were not neces-
sary.

The risks of delayed or untreated UED-
VT include complications such as pulmonary 
PE, superior vena cava syndrome, compart-
ment syndrome, thrombotic recurrence, PTS 
and even death [4,5]. Regarding the incidence 
of PE in PSS, there is mixed information. Some 
studies showed a lower PE rate at the time of 
diagnosis (9% versus 29%) when compared to 
lower extremity DVT (LEDVT) or catheter-relat-
ed UEDVT [4,5]. However, there are other stud-
ies that have shown a 30% rate of PE associat-
ed with UEDVT [4]. Concerning mortality risk, 
both the Worcester Study and the RIETE Regis-
try demonstrated similar rates when comparing 
UEDVT with LEDVT [4].  Concerning the risk 
of another significant complication of UEDVT, 
namely PTS, reported incidence ranges from 
7% to 46%. The lack of a standardized score 
to assess PTS in UEDVT is the main cause 
for this wide range of values. Primary UEDVT 
seems more likely to be complicated by PTS 
than secondary form. PTS secondary to UEDVT 
consists of chronic oedema, functional impair-
ment or limb fatigue during physical exercise, 
persistent pain or heaviness, skin discoloration 
at the affected extremity, and dis¬tended collat-
eral veins in the shoulder region. Due to the fact 
that PSS usually affects young, active persons 
and has a predilection for the dominant arm, the 
consequences on quality of life should not be 
neglected. 

Unfortunately, our case has been di-
agnosed with PTS at the 12 months follow-up 
exam. This possibility was somehow predicted 
by an unsatisfactory clinical and DUS image 
evolution at 3 and 6 months follow-up exams. 
Although our follow-up for 12 years could not 
prevent PTS, they were able to ensure that the 
initial diagnosis of PSS was correct.
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Conclusions

Compared to other types of DVT, such 
as LEDVT and secondary UEDVT, primary ef-
fort thrombosis has a very low incidence. Given 
its rarity, there is a lack of guided management 
both in terms of diagnosis and treatment. As a 
result, the diagnosis is often delayed, as in our 
case, or even missed. Like in all DVT cases, 
early recognition is essential in order to initiate 
the proper treatment, primarily parenteral anti-
coagulation. If adequate management is not ini-
tiated within the first two weeks of the onset of 
symptoms, acute complications such as PE or 
chronic consequences such as PTS may occur. 
Our case presentation intends to raise aware-
ness among all health care practitioners’, but 
especially primary care physicians about this 
rare disease.

Abbreviations:

Venous thromboembolism - VTE
Deep vein thrombosis – DVT
Pulmonary embolism – PE
Upper-extremity deep vein thrombosis – UEDVT
Venous thoracic outlet syndrome – VTOS 
Paget-Schroetter syndrome – PSS 
Axillary-subclavian venous thrombosis – ASCVT 
Computed tomography – CT
Duplex Ultrasonography – DUS
Vitamin K antagonists – VKA
American College of Chest Physicians – ACCP  
Postthromboticsyndrome – PTS 
Lower extremity deep vein thrombosis – LEDVT
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