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Background: Axillary-subclavian venous thrombosis 
(ASVT) is a type of upper extremity deep vein thrombosis 
(UEDVT). UEDVTs are classified as either primary 
or secondary depending on their etiology. Although 
uncommon, clinicians should be aware of the clinical 
presentation of UEDVT as timely diagnosis and early 
treatment is critical in preventing possible post-
thrombotic complications. 
 Case presentation: We report a rare case of axillary-
subclavian and internal jugular vein thrombosis in 
the absence of clear risk factors in a 78-year-old male 
weightlifter who presented to the office with two-week 
duration of left upper extremity pain and swelling 
following strenuous exercise at the gym. 

Thrombose veineuse axillaire-sous-clavière à la suite d’un 
exercice intense chez un patient âgé : un rapport de cas 
Contexte: La thrombose veineuse axillaire-sous-clavière 
(TVAS) est un type de thrombose veineuse profonde du 
membre supérieur (TVPMS). Les thromboses veineuses 
profondes du membre supérieur sont classées comme 
primaires ou secondaires selon leur étiologie. Bien 
qu’elles soient peu fréquentes, les cliniciens doivent 
connaître la présentation clinique de la thrombose 
veineuse profonde du membre supérieur, car un 
diagnostic et un traitement précoces sont essentiels 
pour prévenir d’éventuelles complications post-
thrombotiques. 
 Exposé de cas: Nous présentons un cas rare de 
thrombose de la veine axillaire-sous-clavière et de la 
veine jugulaire interne en l’absence de facteurs de 
risque clairs chez un haltérophile de 78 ans qui s’est 
présenté à la clinique avec une douleur et un gonflement 
du membre supérieur gauche survenus deux semaines 
après un exercice physique intense à la salle de sport. 

(May 22, 2024 / 11:06:00)

D201003036_Chiro_68_1.pdf  .75



76 J Can Chiropr Assoc 2024; 68(1)

Axillary-Subclavian Venous Thrombosis following a weightlifting injury in an elderly patient: a case report

 Summary: The combination of unusual thrombi 
location, in addition to the unusual absence of existing 
thoracic-outlet compression or indwelling medical 
hardware, makes our case of UEDVT especially 
uncommon. Clinicians should be aware of this rare 
disease due to the debilitating effects both in the short 
and long term. 
 
 
(JCCA. 2024;68(1):75-80) 
 
K E Y  W O R D S : deep vein thrombosis, axillary-
subclavian veinous thrombosis, Paget-Schroetter 
syndrome, upper extremity deep vein thrombosis, 
chiropractic

 Résumé: La combinaison de la position inhabituelle 
des thrombus, en plus de l’absence inhabituelle 
de compression de l’orifice inférieur du thorax ou 
de matériel médical à demeure, rend notre cas de 
thrombose veineuse profonde du membre supérieur 
particulièrement rare. Les cliniciens doivent connaître 
cette maladie rare en raison de ses effets débilitants à 
court et à long terme. 
 
(JCCA. 2024;68(1):75-80) 
 
M O T S  C L É S  : thrombose veineuse profonde, 
thrombose veineuse axillaire-sous-clavière, syndrome 
de Paget-Schroetter, thrombose veineuse profonde du 
membre supérieur, chiropratique

Introduction
Chiropractors and manual therapists should be aware of 
and consider non-mechanical conditions in their differ-
ential list, as these can sometimes mimic the signs and 
symptoms of common musculoskeletal injuries seen fol-
lowing exercise and a missed diagnosis may lead to health 
consequences. Deep vein thrombosis is one such condi-
tion. Upper extremity deep vein thromboses (UEDVT) 
are classified as either primary or secondary depending 
on the underlying etiologic cause.1-4

 Effort-induced thrombosis classically occurs in other-
wise healthy, physically active individuals between the 
ages of 14 to 45 following strenuous use of their upper 
extremity.1-5 The pathophysiology involves chronic re-
petitive compression of the subclavian vein as it passes 
through the costoclavicular space between the clavicle, 
first rib, anterior scalene, subclavius and costoclavicu-
lar ligament.5 One proposed hypothesis is that repetitive 
microtrauma of the tunica intima leads to progressive 
venous scarring and focal stenosis, leading to turbulent 
blood flow and activation of the coagulation cascade.4,8,9

Secondary UEDVTs are classified as such because of the 
presence of a predisposing factor which can cause tur-
bulence in laminar flow, venous compression or state of 
hypercoagulability.6-8,10 These may take the form of intra-
vascular devices such as implanted medical ports or cen-
tral venous lines; however, tumours, and other space-oc-
cupying lesions have also been implicated in increasing 

the risk of UEDVT.3,9-11 Most cases of secondary UEDVT 
occur in older patients with pre-existing medical condi-
tions.10

 Accurate detection of patients with deep vein thrombo-
sis is crucial to chiropractors and other therapists. Deep 
vein thromboses often presents as swelling, redness, and 
dilated veins in the affected limb, accompanied by a pa-
tient’s report of heaviness and discomfort.1,3,7 Symptoms 
mimic those of common musculoskeletal injuries or nerve 
entrapments, making the diagnosis challenging. The im-
portance of early detection and diagnosis is critical, as un-
treated UEDVTs can result in life threatening pulmonary 
emboli and chronically disabling post-thrombotic syn-
drome.3,4,7 We report a rare case of left axillosubclavian 
vein and internal jugular thrombosis in a 78-year-old male 
who presented to a chiropractic clinic after developing 
arm pain following his gym workout.

Case presentation
A 78-year-old right-handed male sought chiropractic care 
for pain in his left bicep and anterior shoulder region. The 
onset was two-weeks prior while performing behind-the-
neck pull-up exercises at the gym. He was prompted to 
seek care when he began to develop swelling of the left 
arm one week after the initial injury. This man had excel-
lent muscle development due to his lifelong passion (50+ 
years) of bodybuilding. Prior to this presentation, he had 
been seen in the clinic for lower back and hip related pain. 
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His past-medical history was significant for a partial tear 
of the left biceps long head, along with a surgical history 
of two prior rotator cuff tendon repair. He had no hist-
ory of thoracic outlet syndrome or venous thrombosis. He 
was not taking any medications and was not being mon-
itored for any other health conditions.
 Physical examination revealed enlargement of the left 
arm as compared to the right (Figures 1 and 2). The left 
biceps circumference measured 34 cm while right bi-
ceps circumference measured 30 cm and the left forearm 
circumference measured 31 cm while the right forearm 
circumference measured 27.5 cm. The skin of the upper 
chest and extremity were of normal colour and there was 
no evidence of distended superficial veins (i.e. Urschel 
Sign). Manual muscle testing of the deltoid, pectoralis, 
latissimus, bicep, and rotator cuff were all 5/5 and pain-
less. Upper extremity deep tendon reflexes were graded 
2+ bilaterally and crude touch sensory testing was intact 
and equal bilaterally. There was no palpatory pain of the 
proximal bicep, pectoralis, or rotator cuff. Cervical spine 
active range of motion was symmetrical and painless. Ra-
dial pulses were intact bilaterally. Thoracic outlet testing 
was not performed. The patient had not reported shortness 
of breath, increased coughing, or blood in their sputum, 
reducing the immediate concern of a pulmonary embol-
ism. The patient was advised to go to the emergency room 
at the local hospital due to the suspicion of venous throm-
bosis.
 A Doppler ultrasound (US) was performed in the emer-
gency room which showed several nonocclusive thrombi; 
a 2.6 cm segment extending from the axillary vein into 
the subclavian vein, a 4.0 cm segment extending from the 
subclavian vein into the junction with the internal jugular 
vein, and a short segment in the internal jugular vein. In 
addition to the vascular findings, the ultrasonography re-
port also described a “chronic subluxation and near com-
plete tear of the proximal aspect of the long head of the 
biceps.” Finally, a hematoma measuring 7.3 x 5.5 x 3.4 
cm was reported, likely resulting from the adjacent bicep 
tear. Following the initial US study, the patient was treat-
ed with thrombolytic medications, a three-month course 
of anti-coagulant medications, and was scheduled for a 
follow-up US two weeks later which showed a reduction 
in thrombus size.
 A three-month follow-up US showed a persistent short 
segment (1.2 cm) nonocclusive thrombus in the distal 

left internal jugular vein beyond the confluence with the 
subclavian vein. The remaining previously visualized 
thrombi and the hematoma were resolved. He returned to 
weight training with no pain, swelling or recurrence of 
symptoms. At eight-months post-injury, the patient had 
returned to weightlifting without pain or complications.

Discussion
The diagnosis of UEDVT is made by correlating current 
and past medical history with typical clinical findings fol-
lowed by appropriate imaging. Patients typically present 
with unilateral swelling of their extremity, redness, and 
possible dilation of the superficial vessels of the shoulder 

Figure 1. 
View of anterior upper extremity showing  

swelling of left arm.

Figure 2. 
View of posterior upper extremity showing  

swelling of left arm.
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or anterior chest.7,8,10 They may complain of neck, shoul-
der, or arm pain, and commonly report a feeling of heav-
iness or fatigue and possible paresthesia in the extrem-
ity.7,10 Because these signs and symptoms may be similar 
to those associated with other common musculoskeletal 
injuries or peripheral nerve entrapments and because pa-
tients themselves may misinterpret their cause, clinicians 
must be cautious not to overlook UEDVT in their differ-
ential list.6-8,10 While more common conditions such as 
traumatic muscle injuries or radiculopathy can present 
with pain, swelling and feelings of heaviness of the in-
volved extremity, the presence of diffuse arm swelling, 
discolouration or venous dilation should alert clinicians to 
the possibility of DVT. Additionally, UEDVT should not 
be ruled out based on the age of the individual or mechan-
ism of injury as effort-induced thrombosis is common in 
otherwise young healthy individuals.2,4,13,14

 In this case, the patient had no pre-existing history or 
indication of thoracic outlet syndrome and radiographic 
imaging did not show indication of anatomic abnormalities 
which would have resulted in compression of the subclav-
ian space. This, combined with the patient’s age, makes 
the possibility of effort-induced thrombosis or Paget-
Schroetter syndrome unlikely. However, during a phone 
conversation, the vascular surgeon posited the presence 
of the hematoma adjacent to the axillary-subclavian vein 
as a likely source of venous pressure leading to stasis. A 
large hematoma, as was involved in this case, could act as 
a space-occupying lesion resulting in limited venous blood 
flow. We would therefore suggest that this case could be 
characterized as a secondary UEDVT. The patient’s age 
(78 years) was likely an additional risk factor.

Imaging
Imaging plays a crucial role in the diagnosis and clas-
sification or UEDVT. The reference standard for diag-
nosis is currently contrast venography; however, due to 
the invasiveness and exposure to ionizing radiation, al-
ternative imaging tests are preferred.15 Doppler US has 
been suggested as a first-choice modality due to its low 
cost, high availability and high sensitivity and specificity 
(84-95% and 93-96% respectively).5,15 In cases where dir-
ect visualization of the subclavian vein is difficult, con-
trast-enhanced computed tomography (CT) or magnetic 
resonance imaging (MRI), can be useful but must be spe-
cifically set to image the venous phase.5 They may also 

be used to image the anatomy of the subclavian space to 
assess for possible venous compression.15 Following their 
systematic review in 2010, Di Nisio et al.15 concluded that 
due to the paucity of available studies, additional research 
of high methodologic quality is required before US can 
replace venography as the reference standard. In the sub-
ject of this case study, venography was not performed, 
leaving the possibility of venous stenosis at the costo-
clavicular space in question.

Pulmonary embolism
If the diagnosis of UEDVT is missed or treatment is de-
layed, complications can arise such as a life-threatening 
pulmonary embolism. These occur when pieces of throm-
bus break-off and travel to the lungs, blocking blood flow 
to sections of the lungs. Compared to lower extremity 
DVTs, the reported risk of clinically noticeable pulmon-
ary embolism from a UEDVT is relatively low, between 
5-8%, with a reported mortality rate of 0.7%.16 It is esti-
mated that, following a UEDVT, up to 36% of cases will 
have subclinical presentation of pulmonary embolisms.17

Post-Thrombotic Syndrome
Post-Thrombotic Syndrome (PTS) is a chronic and disab-
ling condition which manifests due to persistent venous 
insufficiency following a DVT event.18,19 The symptoms 
can range from mild pain and swelling to severe, chron-
ic pain, uncontrolled edema and even venous ulcers.20,21 
Even when treated appropriately with anticoagulation 
therapy, post-thrombotic syndrome occurs in 12-25% of 
individuals following UEDVT.19,22,23 Generally speaking, 
the earlier the diagnosis and treatment, the better the re-
sults.24,25 Unsurprisingly, dominant arm PTS is associated 
with reduced quality of life compared to non-dominant 
arm PTS.19

Management
Medical management of UEDVT is urgent, with the pri-
mary goal being to reduce venous obstruction as well as 
reducing the risk of pulmonary embolism and post throm-
botic syndrome.26 The initial management phase lasts five 
to 15 days and typically includes the use of thrombolytic 
and anticoagulative medications.26 A three-month course 
of anti-coagulation treatments is typical during this period 
of elevated risk.26

 The role of allied health professionals such as chiro-
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practors is to recognize the signs and symptoms of this 
serious condition and immediately refer for emergency 
care. Any delay in management significantly increases 
the risk of pulmonary emboli and post thrombotic syn-
drome.24,25

Surgery
In cases of effort-induced thrombosis, surgical treatment 
is often considered within four to six weeks following 
the thrombotic episode to avoid recurrent thrombosis.5 
However, in cases of secondary UEDVT, surgery is rarely 
considered because it is accepted that while the medical 
implants increase the risk of thrombosis, they are serv-
ing a purpose and are inherently removeable.27 Delays in 
surgical treatment beyond several weeks to months may 
promote re-thrombosis and fibrous scarring within the ax-
illary vein, leading to chronic venous symptoms, reducing 
the efficacy of the delayed surgery.5,24-27

Summary
It is important for clinicians to include UEDVT in their 
differential when evaluating patients experiencing upper 
extremity pain and swelling following strenuous exercise. 
While more common conditions such as traumatic muscle 
injuries or radiculopathy can present with pain, swell-
ing and feelings of heaviness of the involved extremity, 
the presence of diffuse arm swelling, discolouration or 
venous dilation should alert clinicians to the possibility of 
DVT. Early detection of thrombosis is critical as the risk 
for post-thrombotic syndrome or pulmonary embolism 
increases if treatment is delayed.

References
1.  Bernardi E, Piccioli A, Marchiori A, Girolami B, Prandoni, 

P. Upper extremity deep vein thrombosis: risk factors, 
diagnosis and management. Sem Vasc Med. 2001; 1: 105-
110.

2.  Ibrahim R, Dashkova I, Williams M, Kozikowski A, Abrol 
N, Gandhi A, Pekmezaris R. Paget-Schroetter syndrome in 
the absence of common predisposing factors: a case report. 
Thromb J. 2017;15: 20. doi: 10.1186/s12959-017-0146-0

3.  Alla VM, Natarajan N, Kaushik M, Kaushik M, Warrier 
R, Nair CK. Paget-Schroetter syndrome: review of 
pathogenesis and treatment of effort thrombosis. Western J 
Emerg Medi. 2010; 11: 358-362.

4.  Bishai SK, Knesek D, Rodriguez F, Ball G. Paget-
Schroetter syndrome: a case report of effort induced upper 
extremity venous thrombosis. J Orthopaed Exper Innov. 
2022; 3.

5.  Vemuri SP, Benarroch-Gampel J, McLaughlin LN, 
Thompson RW. Diagnosis and treatment of effort-induced 
thrombosis of the axillary subclavian vein due to venous 
thoracic outlet syndrome. J Vasc Surg. 2016; 4: 485-500.

6.  Mustafa J, Asher I, Sthoeger Z. Upper extremity deep vein 
thrombosis: symptoms, diagnosis, and treatment. Israel 
Med Assoc J. 2018; 20: 53–57.

7.  Lee JA, Zierler BK, Zierler RE. 2012. The risk factors 
and clinical outcomes of upper extremity deep vein 
thrombosis. Vasc Endovasc Surg. 2012; 46: 139–144.

8.  Flinterman LE, Van Der Meer FJ, Rosendaal FR, Doggen 
CJ. Current perspective of venous thrombosis in the upper 
extremity. J Thromb Haemostasis. 2008; 6: 1262–1266.

9.  Czihal M, Hoffmann U. Upper extremity deep venous 
thrombosis. Vasc Med. 2011; 16: 191–202.

10.  Winters JP, Callas PW, Cushman M, Repp AB, Zakai NA. 
Central venous catheters and upper extremity deep vein 
thrombosis in medical inpatients: the Medical Inpatients 
and Thrombosis (MITH) Study. J Thromb Haemostasis. 
2015; 13: 2155–2160.

11.  Joffe HV, Goldhaber SZ. Upper-extremity deep vein 
thrombosis. Circulation. 2002; 106: 1874–1880.

12.  Spencer FA, Gurwitz JH, Schulman S, et al. Venous 
thromboembolism in older adults: a community-based 
study. Am J Med. 2014; 127: 530-537.

13.  Stainsby BE, Muir BJ, Miners AL. Upper extremity deep 
vein thrombosis presenting to a chiropractic clinic: a 
description of 2 cases. J Chiropr Med. 2012; 11: 286-292.

14.  Endara SA, Dávalos GA, Fierro CH, Montero RA, Molina 
GA. Paget-Schroetter syndrome in an active young female 
after unsupervised exercise. Int J Surg Case Rep. 2022;91: 
106788. doi: 10.1016/j.ijscr.2022.106788.

15.  Di Nisio M, Van Sluis GL, Bossuyt PM, Büller HR, 
Porreca E, Rutjes AW. Accuracy of diagnostic tests for 
clinically suspected upper extremity deep vein thrombosis: 
a systematic review. J Thromb Haemostasis. 2010; 8(4): 
684–692.

16.  Owens CA, Bui JT, Knuttinen MG, Gaba RC, Carrillo 
TC. Pulmonary embolism from upper extremity deep vein 
thrombosis and the role of superior vena cava filters: a 
review of the literature. J Vasc Intervention Radiol. 2010; 
21: 779–787.

17.  Prandoni P, Polistena P, Bernardi E, et al. Upper-extremity 
deep vein thrombosis. Risk factors, diagnosis, and 
complications. Arch Int Med. 1997; 157: 57–62.

18.  Visonà A, Quere I, Mazzolai L, Amitrano M, Lugli M, 
Madaric J, Prandoni P, European Society of Vascular 
Medicine. Post-thrombotic syndrome. VASA. Zeitschrift 
fur Gefasskrankheiten. 2021; 50: 331–340.

19.  Kahn SR, Galanaud JP, Vedantham S, Ginsberg JS. 
Guidance for the prevention and treatment of the post-
thrombotic syndrome. J Thromb Thrombolysis. 2016; 41: 
144–153.

(May 22, 2024 / 11:06:01)

D201003036_Chiro_68_1.pdf  .79



80 J Can Chiropr Assoc 2024; 68(1)

Axillary-Subclavian Venous Thrombosis following a weightlifting injury in an elderly patient: a case report

20.  Prandoni P, Kahn SR. Post-thrombotic syndrome: 
prevalence, prognostication and need for progress. Br J 
Haematol. 2009; 145: 286–295.

21.  Seadon M, Stansby G. Post-thrombotic syndrome: 
prevention is better than cure. Phlebol. 2010; 25: 14-19.

22.  Baldwin MJ, Moore HM, Rudarakanchana N, Gohel M, 
Davies AH. Post-thrombotic syndrome: a clinical review. J 
Thromb Haemostasis. 2013; 11: 795–805.

23.  Kahn SR. The post-thrombotic syndrome. Hematology. 
Am Soc Hematol. Education Program. 2016; 1: 413–418.

24.  Urschel HC, Razzuk MA. Paget-Schroetter syndrome: 
what is the best management? Ann Thoracic Surg. 2000; 
69: 1663-1669.

25.  Illig KA, Doyle AJ. A comprehensive review of Paget-
Schroetter syndrome. J Vasc Surg. 2010; 51(6): 1538-
1547.

26.  Ortel TL, Neumann I, Ageno W, et al. American Society 
of Hematology 2020 guidelines for management of venous 
thromboembolism: treatment of deep vein thrombosis and 
pulmonary embolism. Blood Advance. 2020; 4: 4693–
4738.

27.  Molina JE, Hunter DW, Dietz CA. Paget-Schroetter 
syndrome treated with thrombolytics and immediate 
surgery. J Vasc Surg. 2007; 45: 328–334.

(May 22, 2024 / 11:06:01)

D201003036_Chiro_68_1.pdf  .80




