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Abstract
The incidence of venous thromboembolism complicating shoulder surgery is low. We present a case of a patient
who developed a thrombus in the lower leg and subsequently a pulmonary embolus following an arthroscopic
rotator cuff repair. Further investigation revealed a genetic predisposition to venous thromboembolism. A review
of the current literature on this topic has revealed very little research related to possible causes or risk factors.
It is clear though that prevention by means of a proper patient-screening protocol is essential. Adequate pre-
ventative measures need to be taken in high risk cases. Failure to apply an adequate screening protocol can lead
to adverse outcomes in patients who undergo arthroscopic shoulder surgery.
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Introduction
Both authors have had patients develop a venous throm-
botic event (VTE) after arthroscopic shoulder surgery in
recent times. These events were serious and required
emergency medical management. In the light of the seri-
ousness of this complication it was decided to investigate
our protocols regarding screening and intra-operative
techniques. The literature was evaluated for guidelines.
The review revealed only a few case reports with no
author able to offer any real guidelines regarding possible
intra-operative preventable measures. The rate of inci-
dence is remarkably low and would explain the limited
literature available. Our case detailed below had a
favourable outcome with no long-term complications.
This, however, is not always the case.

Case report
Patient RM is a 73-year-old female patient who presented
initially in August 2009 with right shoulder pain. Initial his-
tory revealed that she had been struggling with right shoul-
der pain for the previous few years but that it had been get-
ting progressively worse the preceding few months.
Symptoms and signs were typical for rotator cuff pathology.
A conservative treatment regimen was initiated that includ-
ed subacromial cortisone infiltrations and physiotherapy
concentrating on releasing posterior shoulder capsule stiff-
ness as well as strengthening the scapula stabilisers.
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The patient responded poorly to these measures and sub-
sequent high definition small parts ultrasound evaluation
of the shoulder revealed a degenerative complete tear of
M.supraspinatus with associated degenerative changes in
the long head of M.biceps. Arthroscopy of the right shoul-
der confirmed the ultrasound findings and a successful
tenotomy of the biceps tendon was performed as well as a
repair of the torn M.supraspinatus tendon. The patient
was discharged on day 1 postoperatively without any
complications.

The patient returned to her physiotherapist on day 14
post-surgery. During the session the patient complained
about a ‘feeling of being unwell’ that she had noticed the
day before. After further enquiry it was determined that
the patient had also experienced some degree of shortness
of breath and groin discomfort for a few days prior to
attending physiotherapy.

Initial examination revealed normal vital signs and no
other significant clinical findings. Laboratory tests per-
formed showed a raised D-dimer of 5.53 mg/l and a raised
CRP of 143 mg/l. A pulmonary perfusion and ventilation
scan was performed. This revealed segmental mismatch
in the lingula area of the left lung. The report concluded
that there was a ‘high probability of pulmonary emboli –
mainly the lingula’. A peripheral duplex Doppler con-
firmed complete occlusion of the right popliteal vein as
well as the distal and middle thirds of the right superficial
femoral vein. Free-floating non-occlusive thrombi were
also noted in the superficial femoral vein. The right com-
mon femoral vein and long saphenous vein were patent.
The left leg showed no thrombi. No thrombi were noted
in the veins of the right upper limb.

The patient was admitted to hospital and treatment was
commenced by the physician on call. The patient
remained in hospital for eight days. Anticoagulant treat-
ment in the form of Warfarin and enoxaparin (60 mg
twice daily) was prescribed. The enoxaparin was stopped
when her international normalised ratio (INR) reached the
prescribed minimum level. She remained on Warfarin for
12 months.

Investigating the genetic predisposition for thrombus
formation in this patient revealed the following: The anti-
nuclear antibodies result as well as the results for tumour
markers CA 125 and CEA was negative. The test for fac-
tor V Leiden deficiency did, however, reveal genetic auto-
somal dominant inheritance of the mutation in the R506
gene.

She recovered fully from her shoulder surgery with
excellent range of motion. No post-phlebitic syndrome
was noted.

Discussion
VTEs associated with arthroscopic shoulder surgery were
first reported by Burkhart1 in 1990. A 32-year-old male
patient developed a pulmonary embolus due to an upper
limb thrombus following arthroscopic shoulder surgery.

The cause was found to be a mediastinal mass (due to
Hodgkin’s disease) that led to stasis in the upper extrem-
ity venous system. In 2003 Polzhofer et al2 also reported
on a case of a 48-year-old male patient who developed an
upper limb VTE post arthroscopic acromioplasty. The
authors speculated that irritation of the subclavian vein by
the motorised shaver might have contributed to the devel-
opment of the thrombus. However, this viewpoint is not
supported in the literature by other authors. The real cause
is often not determined as Cortes et al3 also showed in
their report. Indwelling central catheters and underlying
malignancies4 therefore remain the two main mechanical
risk factors.

Only 1%-4%5,6 of all reported deep vein thrombi occur
in the upper limb regardless of the type of surgery. The
reported rate of lower limb deep vein thrombosis after
knee surgery alone has been reported at 17.9%.7 To date
the largest published study on the rate of incidence was by
a group in Italy evaluating the results of questionnaires
and operative reports from 59 surgeons. A combined total
of 9 385 arthroscopic shoulder procedures8 were evaluat-
ed. Of all the cases evaluated only five deep vein thrombi
were noted and one pulmonary embolus was reported.
The rate of incidence in this study was reported at
0.6/1000 procedures. The study also revealed an average
time before clinical presentation of ten days post-surgery.

When their postoperative routines were evaluated 20
surgeons (34%) out of the group of 59 used routine
antithrombotic prophylaxis in the postoperative period in
all their patients. The other 39 surgeons used antithrom-
botic prophylaxis only in high-risk patients (female,
obese, previous DVT). However, the incidence rate
between the two groups did not show a statistically sig-
nificant difference.

Clinical presentation of upper extremity VTEs can be
variable. In general they present early in the postoperative
period (2-3 days postoperative) and patients complain of
pain and/or swelling in the upper arm. Clinical evaluation
can reveal prominent superficial veins on the upper arm or
chest and also cyanosis of the hand. Asymptomatic pres-
entation can also occur and a high index of suspicion is
therefore necessary.9 The rate of pulmonary embolism
from an upper extremity thrombus varies considerably
from 2.5% to 36% of cases.10 These events are serious.
Hingorani et al pointed out that upper extremity thrombi
have a greater incidence of pulmonary embolus and high-
er mortality rate than when compared with lower extrem-
ity VTEs specifically.11

General patient risk factors are therefore the most rel-
evant as these might be the most influential causative
factor rather than the procedure itself. A guideline paper
on VTE has been published by a panel of experts from
the Southern African Society of Thrombosis and
Haemostasis.12 The authors underline the importance of
considering both patient-related and procedure-related
risk factors (Table I).
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Proper pre-operative evaluation of the patient for possi-
ble risk factors will identify patients at risk. Arthroscopic
shoulder surgery in itself is a moderate risk factor but in
combination with other patient risk factors can create a
high-risk environment for the development of a VTE.

A proper screening protocol will therefore have to be
based on taking a proper history pertaining to specific risk
factors as set out in Table I. In addition to this the attend-
ing surgeon should determine the possible length of sur-
gery as well as the use of indwelling vascular catheters.
Postoperative ward protocols should also include coun-
selling the patient on symptoms and signs for VTEs and
pulmonary embolism. The most appropriate preventative
step will be to consider a VTE as a possible complication
in arthroscopic shoulder surgery and not only in hip and
knee surgery.

Conclusion
It is clear that surgeons performing arthroscopic shoulder
surgery also run the risk of their patients developing a
VTE (upper or lower limb). The incidence of this hap-
pening is, however, not as high as is the case in other
orthopaedic-related surgeries. Attending surgeons should
assess and examine their patients with as much scrutiny
pre-operatively as they would their patients with upcom-
ing knee, hip or spine surgery and should therefore have
proper screening protocols in place to identify high-risk
patients. A high index of suspicion should also be main-
tained in the postoperative period. The adverse outcomes
following a VTE can be life-threatening and present with
very little if any clinical symptoms and signs.

Pre-operative assessment of the patient should therefore
also investigate the presence of any underlying systemic
condition or local anatomic abnormality that can lead to
thrombus formation.

The content of this article is the sole work of the authors.
No benefits of any form have been derived from any com-
mercial party related directly or indirectly to the subject
of this article. Informed consent was obtained.
Approval by ethical committee: Not applicable
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Table I: Risk factors for VTE in surgical
patients12

Patient-related Procedure-related
Age > 60 years Duration of procedure
Previous history of VTE Degree of tissue damage
Immobility Degree of immobility

related to surgery
Underlying malignancies Type of surgery (lower

limb)
Pregnancy
Oestrogen replacement therapy
Obesity
Underlying hereditary thrombophilic state
Underlying inflammatory bowel disease

Source: Guideline paper on venous thromboembolism.

SAMJ June 2009

Attending surgeons should assess and examine their patients
with as much scrutiny pre-operatively as they would their

patients with upcoming knee, hip or spine surgery
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