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Background: To assess the incidence of venous thromboembolism (VTE) following shoulder surgery and to evaluate the role of postop-
erative duplex ultrasonography.
Methods: The study comprised a total of 224 patients who underwent shoulder surgery, including 180 shoulder arthroscopic surgeries, 
28 shoulder arthroplasties, and 16 plate fixations for proximal humerus fracture between January 2014 and December 2014. The mean 
age of patients was 59.0 years, and there were 81 men and 143 women. Clinical data, including body mass index, blood tests, metabol-
ic work-up for liver and renal function, previous, and present medical history, were evaluated. Duplex ultrasonography in the operative 
arm was performed on 2 to 4 days after surgery. 
Results: The overall incidence of VTE following shoulder surgery was 0.45% (1/224). One patient with open reduction and plate fixation 
for proximal humerus fracture had asymptomatic deep vein thrombosis that showed complete remission after anticoagulant medica-
tion during a 2-month period. Four patients had asymptomatic superficial cephalic vein thrombosis and complete remission without any 
treatment. There was no case of pulmonary embolism. 
Conclusions: The incidence of VTE following shoulder surgery was extremely low in Asians. Duplex ultrasonography may be not con-
sidered a routine follow-up of shoulder surgery and can be selectively performed in high-risk or symptomatic patients for VTE. 
(Clin Shoulder Elbow 2017;20(1):18-23)
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Introduction

Venous thromboembolism (VTE), including deep vein throm-
bosis (DVT) and pulmonary embolism (PE), is a serious compli-
cation that is potentially life-threatening. For this reason, VTE 
prevention has been identified as a critical patient safety issue 
with medicolegal practice.1)

Although VTE following lower extremity orthopedic surgery is 
common and well-established for its prevalence, treatment, and 
prevention, VTE following shoulder surgeries, including arthro-
plasty, arthroscopy, or fracture stabilization, has been considered 
as an extremely rare complication.2) However, the exact inci-
dence of VTE following shoulder surgery remains controversial. 

Previous articles have reported variable incidence rates, ranging 
from <0.01% to 13% after shoulder surgery.3-11) According to a 
systematic review by Ojike et al.,8) the incidence of DVT after 
shoulder surgery was 0.24% and the incidence of PE was 0.11% 
with an overall incidence of VTE as 0.35%. Conversely, a recent 
prospective study by Willis et al.11) demonstrated that the inci-
dence of DVT, confirmed by the Doppler ultrasonography, after 
shoulder arthroplasty was 13%, which was comparable to that 
after hip arthroplasty. 

The low incidence rate of VTE following shoulder surgery is 
most likely underestimated because previously published reports 
have mostly been case reports or retrospective case series de-
scribing symptomatic DVT or PE.1,7,12-21) Saseedharan and Bhar-
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gava10) asserted that a large number of upper extremity deep 
vein thrombosis (UEDVT) goes undetected because the problem 
is generally asymptomatic. Along with the increasing number 
of shoulder surgeries performed, reports of VTE after shoulder 
surgery have also increased, suggesting that those events are not 
as rare as initially thought.2,13) In view of the exponential growth 
of shoulder surgeries, including shoulder arthroscopy, shoulder 
arthroplasty, and stabilization for proximal humerus fractures, we 
can expect an increase in the incidence of VTE. 

The prompt recognition of DVT is important because pa-
tients may develop fatal PE.22) Duplex ultrasonography is a use-
ful tool to screen and diagnose extremity DVT. Recent studies 
have demonstrated the usefulness of duplex ultrasonography in 
detecting and locating preoperative or postoperative thrombo-
sis.8,10,22,23) 

To date, most studies have been conducted using Western 
populations with respect to the incidence rate of VTE following 
shoulder surgery. There is no report on an Asian population. It 
is unknown how many silent or asymptomatic cases may have 
occurred during the early postoperative period in Asian popula-
tions.12) Therefore, we conducted a pilot study to investigate the 
incidence of VTE following shoulder surgery in an Asian popula-
tion. The purpose of this study was to assess the incidence of 
VTE following shoulder surgery and to evaluate the role of post-
operative duplex ultrasonography.

Methods

Between January 2014 and December 2014, a total of 224 
patients who underwent shoulder surgery and postoperative 
duplex ultrasonography (Logiq E9; GE Healthcare, Milwaukee, 
WI, USA) were enrolled in this study. Shoulder surgery included 
shoulder arthroscopy in 180 cases, shoulder arthroplasty in 28 
cases, and open reduction with plate fixation for proximal hu-
merus fracture in 16 cases. Clavicle fractures, scapular fractures, 
acromioclavicular joint dislocation, and humerus shaft fractures 
were excluded. The mean age of patients was 59.0 years (range, 
17–98 years), and there were 81 men and 143 women.

We checked the body mass index (BMI) and blood tests, in-
cluding coagulation profile (fibrinogen levels, prothrombin time, 
and activated prothrombin time), white blood cell count, he-
moglobin, and metabolic work-up for liver and renal functions. 
We also assessed the previous and present medical histories, 
including the presence of malignancy and use of anticoagula-
tion agents. Twelve patients used anticoagulation agents, such 
as aspirin, clopidogrel, or disgren, due to medial comorbidities, 
including myocardial infarction, stroke, and arrhythmia. Accord-
ing to the instructions from a physicians, 8 patients stopped tak-
ing anticoagulation agents 3 or 5 days prior to the surgery, and 
4 patients continued to take anticoagulation agents regardless of 
surgery.

All operative procedures were performed by a single surgeon. 
No perioperative DVT prophylaxes, such as anti-embolic stock-
ing, pneumatic compression devices, or intraoperative heparin 
administration, were used. Wearing an abduction brace, all pa-
tients were engaged in a range-of-motion exercises of the elbow, 
wrist, and hand immediately following the surgery. From 1 week 
after surgery, passive range of motion exercise of the shoulder 
was initiated and individualized according to the disease entity.

To evaluate the incidence of postoperative VTE, all patients 
underwent duplex ultrasonography in the operative arm 2 to 4 
days after the surgery. Duplex ultrasonographic examination was 
performed by an experienced sonographer certificated by the 
American Registry for Diagnostic Medical Sonography, and the 
results were interpreted by a vascular surgeon. The examination 
was performed with the patient in supine and arm abduction 
position, using a 4–14 MHz linear probe for the cephalic, basilic, 
and brachial vein, and using a 3–11 MHz linear probe for the 
axillar and subclavian vein. The presence, location, and nature 
of thrombosis was assessed and recorded. Positive findings of 
acute venous thrombosis include echogenic material in the lu-
men of the vein, incompressible vein walls with external trans-
ducer pressure, no detectable vein wall motion in the central 
veins according to the B-mode image, and color filling defect in 
a color Doppler ultrasonography.

Results 

The incidence of UEDVT following shoulder surgery was 
0.45% (1/224). One patient who underwent open reduction 
and plate fixation for proximal humerus fracture had asymptom-
atic DVT in the brachial vein and complete remission after anti-
coagulant medication within 2 months. Four patients—including 
2 patients who underwent open reduction with plate fixation for 
proximal humerus fracture, 1 patient with hemiarthroplasty, and 
1 patient with arthroscopic rotator cuff repair—had asymptom-
atic superficial cephalic vein thrombosis and complete remission 
without any further treatment. There was no case of PE. 

Case Series
1) Patient 1
A 72-year-old right-hand-dominant woman presented with 

painful limitation of motion in the left shoulder. She fell down a 
flight of stairs, resulting in displaced proximal humerus fracture. 
Open reduction with plate fixation was performed 2 days after 
the initial trauma. She had diabetes mellitus and was on hypo-
glycemic agents. Her BMI was 21.3 kg/m2. There was no history 
of hematologic clotting or bleeding abnormalities. The labora-
tory findings were normal. The operative time was 75 minutes. 
Four days after the surgery, duplex ultrasonographic finding of 
the left upper extremity revealed acute brachial vein thrombosis. 
However, there was no symptom for DVT. She was treated with 
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rivaroxaban (Xarelto; Bayer Schering Pharma, Berlin, Germany) 
for 2 months and had complete remission on a follow-up duplex 
ultrasonography (Fig. 1). 

2) Patient 2	
A 63-year-old right-handed woman presented with painful 

limitation of motion in the right shoulder for 3 years. She had 
severe osteoarthritis of the shoulder with no response to a long-
standing conservative treatment. She underwent hemiarthro-
plasty for osteoarthritis of the right shoulder. She had diabetes 
mellitus, chronic kidney disease, and congestive heart disease. 
Her BMI was 41.1 kg/m2. There was no history of hematologic 
clotting or bleeding abnormalities. The laboratory findings were 

normal, except the serum creatinine level, which was 1.58. Four 
days after the surgery, duplex ultrasonographic finding of her up-
per extremity revealed right superficial cephalic vein thrombosis 
without symptoms (Fig. 2). We was under close observation for 
any symptoms without any medication. No complication for 
superficial vein thrombosis was found during the serial follow-up 
evaluation.

3) Patient 3
A 53-year-old right-handed man presented with pain and 

weakness in the right shoulder for 3 years. He had a massive ro-
tator cuff tear with failed conservative treatment and underwent 
arthroscopic rotator cuff repair. His BMI was 31.0 kg/m2, without 

A B

Fig. 1. Duplex ultrasonographic images from a 72-year-old woman who underwent open reduction and plate fixation for displaced proximal humerus fracture. 
(A) Longitudinal color Doppler image of the left brachial vein shows an expansile, hypoechoic thrombus, which implies an acute process. (B) The image shows 
no evidence of a thrombus after 2-month rivaroxaban treatment.

A B

Fig. 2. Duplex ultrasonographic images from a 63-year-old woman who underwent hemiarthroplasty for osteoarthritis of the right shoulder. (A) Transverse image 
shows a thrombus within the right cephalic vein. (B) Transverse image shows that enlarged and tubular structure filled with thrombus is not compressible by the 
probe. 
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any significant medical history. The laboratory findings were nor-
mal. Four days after the surgery, duplex ultrasonographic finding 
of his upper extremity revealed right superficial cephalic vein 
thrombosis without symptoms (Fig. 3). We were under close ob-
servation for any symptoms without any medication. No compli-
cation for superficial vein thrombosis was found during the serial 
follow-up evaluation. 

Discussion

The present study revealed that the incidence of VTE follow-
ing shoulder surgery was 0.45% (1/224 cases) despite the pro-
spectively collected cohort with postoperative duplex ultrasono-
graphic screening. Our study is meaningful since, to the best of 
our knowledge, it is the first study to assess the incidence of VTE 
following shoulder surgery in an Asian population. 

As shoulder surgeries, including arthroscopy, arthroplasty, 
and fracture stabilization, have been quickly increasing recently, 
interest in VTE has also been increasing. Although it is gener-
ally believed that VTE after shoulder surgery is very rare, there 
are increasing reports of DVT and PE associated with shoulder 
surgery.8) However, there is a large amount of variability in the 
incidence of VTE following shoulder surgery reported in the 
literature, which ranged widely from <0.01% to 13%.3-11) The 
lowest value represents VTE events with significant symptoms 
that required readmission for management, which have been 
typically reported in the retrospective studies. The highest value 
represents VTE events, including asymptomatic DVTs confirmed 
by Doppler ultrasonographic screening of all subjects in a pro-
spective cohort study. 

The incidence of DVT after shoulder arthroscopy was found 
to be between <0.01% and 0.38%. Jameson et al.5) reported 
that the incidence of DVT related to arthroscopic shoulder 

surgery was less than 0.01%, and that the incidence of PE was 
also less than 0.1%. They concluded that VTE is not a significant 
problem after arthroscopic shoulder surgery, and prophylaxis 
may not be required even in high-risk patients. Conversely, 
Kuremsky el al.6) reported that postoperative DVT and PE after 
arthroscopic shoulder surgery may have potentially fatal conse-
quences, with an incidence rate of 0.31% (6/1,908 cases). All 
patients required hospitalization and subsequent anticoagula-
tion therapy. Hoxie et al.4) reported that the overall incidence of 
symptomatic PE following a rotator cuff repair was 0.26% (3/116 
cases). They concluded that it should raise surgeons’ awareness 
about this possible complication following rotator cuff repair. 

Initially, it has been widely believed that the incidence rate 
of VTE after shoulder arthroplasty was approximately 0.01% to 
0.52%. However, a recent study by Willis et al.11) demonstrated 
that the incidence of DVT confirmed by Doppler ultrasonogra-
phy after shoulder arthroplasty was 13%, which is comparable to 
that after hip arthroplasty. They suggested that shoulder surgeons 
should be aware of the potential risk of perioperative thrombo-
embolic complications in both acute and subacute postopera-
tive periods. Patients having shoulder arthroplasty may be more 
prone to VTE due to increased dissection, extreme arm position-
ing, and blood loss.2)

According to the analysis of a United Kingdom database by 
Jameson et al.,5) the incidence rate of DVT and PE for proximal 
humerus fracture were 0.19% and 0.40%, respectively. They 
described that the VTE events after fracture surgery were more 
common than elective shoulder surgeries.

According to a systematic review by Dattani et al.,3) a total 
of 14 papers were available for analysis, most of which were 
retrospective studies and case series. They described that the in-
cidence of VTE was 0.038% from 92,440 shoulder arthroscopic 
procedures, 0.52% from 42,261 shoulder replacements, and 
0.64% from 4,833 procedures for proximal humerus fracture. 
However, they mentioned that this is an underestimate of the 
true rate given that many cases may go undiagnosed as they are 
asymptomatic or present with non-distinct symptoms. 

In the current study, only 1 patient who underwent open 
reduction and plate fixation for proximal humerus fracture had 
asymptomatic DVT in the brachial vein. There was no case of 
VTE in the 180 cases with arthroscopic shoulder surgery and 28 
cases with shoulder arthroplasty. Although our results cannot be 
generalized due to a small sample size, we showed that the in-
cidence of VTE following shoulder surgery was extremely low in 
an Asian population. We had four cases with thrombosis of ce-
phalic vein in the operative arm. However, we think that this is 
not meaningful because all cases had superficial venous throm-
bosis without any symptoms. Although the incidence of VTE was 
extremely low, surgeons should still be aware of the possibility 
for a serious complication in patients with shoulder surgery. 

In up to one third of patients with UEDVT, symptomatic PE 

Fig. 3. Duplex ultrasonographic images from a 53-year-old man who under-
went arthroscopic repair for massive rotator cuff tear of right shoulder. Longi-
tudinal image of the right cephalic vein shows a hypoechoic thrombus.
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may develop, which can be fatal.14) According to Di Nisio et 
al.,22) ultrasonography may most likely be the first choice to in-
vestigate UEDVT. A prospective study used Doppler ultrasonog-
raphy after shoulder arthroplasty to identify a 4-limb prevalence 
of postoperative DVT, and it reported a DVT incidence of 13% 
and PE incidence of 3%.11) There has been no suggestion about 
the optimal timing of duplex sonographic screening for DVT 
after shoulder surgery. However, the hypercoagulable state af-
ter surgical injury continues for at most 48 hours, during which 
time, the occurrence of deep venous thrombosis will peak.24) 
Making a clear distinction between acute and chronic thrombo-
sis in duplex ultrasonography is important. The vein is normally 
distended under low pressure and can be compressed easily 
with little pressure from the probe. If thrombus is present, the 
vein does not completely collapse with probe compression. In 
acute thrombus, the vein usually distends and thrombus exhib-
its a homogenous and hypoechoic nature; whereas in chronic 
thrombus, the vein collapses and thrombus shows a heteroge-
neous and echogenic nature.

The general risk factors of VTE for the upper and lower 
extremities are similar, and include a history of VTE, old age, 
obesity, smoking, diabetes mellitus, history of malignancy, lon-
ger operative time, and venous stasis.1,2,6,8) Specific risk factors 
of developing DVT in the upper limbs are as follows: Presence 
of a central venous catheter, operating in the lateral decubitus 
position with the affected limb in traction, and interscalene 
block.1,7,13,14) Kuremsky et al.6) reported the presence of signifi-
cant risk factors in 50% of patients developing DVT after shoul-
der arthroscopy. In our study, the patient with DVT had risk fac-
tors of old age and diabetes mellitus.

The current study has several limitations to consider when 
interpreting our results. First, our sample size was too small to 
claim strong evidence because this is a pilot study. Moreover, 
we were unable to assess the correlation with VTE and various 
factors. Second, this study had heterogeneity of the disease en-
tity. Third, we did not have a work-up for lower extremity DVT. 
Further prospective large-scale multi-center studies are needed 
to determine the exact incidence, risk factor, and best strategy of 
VTE following shoulder surgery.

Conclusion

The incidence of VTE following shoulder surgery was ex-
tremely low in an Asian population. Duplex ultrasonography 
may not be considered a routine procedure following shoulder 
surgery and can be selectively performed in high-risk or symp-
tomatic patients for VTE. 
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