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Abstract Deep venous thrombosis is extremely rare after
arthroscopic shoulder surgery. In this report, we describe
one such case in a patient with a history of cardiac
pacemaker placement. He presented with complaints of
pain and swelling in the operated extremity several days
after rotator cuff surgery and underwent ultrasound evalua-
tion that confirmed thrombosis of the axillary vein with
extension into the brachial and basilic veins, down to the
level of the elbow. He was treated with Coumadin, as well
as enoxaparin (Lovenox) at therapeutic dosages until INR
levels were in the therapeutic range. Follow-up ultrasound
at 6 months demonstrated successful recanalization of the
affected vessels and no further complications were noted.
This is the first report we are aware of that documents
axillary vein thrombosis in the setting of arthroscopic
shoulder surgery. Though the patient had several risk
factors for hypercoagulability, including diabetes and hyper-
tension, we suggest that his cardiac pacemaker leads may
have contributed to a thrombogenic environment and cite
medical literature that reports an association with thrombo-
sis in the axillary and subclavian veins with pacemakers and
defibrillators.
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Introduction

Deep venous thrombosis (DVT) is a commonly associated
complication of open lower extremity surgery, especially
hip and knee arthroplasty, with rates as high as 60% in those
not treated with either mechanical or pharmacologic
prophylaxis [7, 13, 16, 18]. The rates of DVT or pulmonary
embolus (PE) after arthroscopic surgery, however, appear to be
significantly lower, with numbers ranging from 1.5% to 17.9%
[10, 11, 22, 24]. These lower rates are usually attributed to the
minimally invasive nature of arthroscopic surgery which may
limit the risk of thrombogenic complications.

AlthoughDVTand PE are well-documented complications
of lower extremity arthroscopic procedures, DVT or PE after
shoulder arthroscopy has not been well characterized. The rate
of upper extremity DVT or PE after arthroscopic shoulder
surgery is not completely known, but one series of 263
arthroscopic rotator cuff repairs noted just one occurrence
(0.38%) of ipsilateral upper extremity DVT(exact site unspe-
cified) [4]. Another series of 439 patients over 10 years that
underwent shoulder arthroscopy showed no cases of post-
operative DVT [5].

In the recent literature, there exist case reports describ-
ing DVTs in the subclavian, basilic, and cephalic veins after
arthroscopic shoulder surgery [1, 2, 5, 9, 14, 21]. However,
we are aware of no published studies which describe
ipsilateral axillary vein thrombosis after rotator cuff repair.
In this report, we describe one such case in a patient with a
history of cardiac pacemaker placement that presented
several days after arthroscopic rotator cuff surgery with
complaints of extremity pain and swelling and was
ultimately diagnosed and treated for upper extremity DVT.

Case Report

A 68-year-old Caucasian male initially presented to the
office of the senior author with a chief complaint of left
shoulder pain of over 1 year and limited range of motion.
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The pain was most noticeable after golfing and was
localized to the top of the shoulder. Night pain was noted
as well. Past medical history was significant for non-insulin-
dependent diabetes mellitus, hypertension, cardiac dys-
rhythmia, gout, and benign prostatic hyperplasia (BPH).
He had previously undergone surgical treatment for appen-
dicitis, hernia repair, and diverticulitis without complication.
He also underwent placement of a cardiac pacemaker
approximately 8 years prior with successful replacement
5 years after the index procedure. The patient denied
tobacco and drug use, and only drank caffeine substances
on an infrequent basis. Medications included anti-hyper-
tensives, oral hypoglycemic medications, a medication for
gout, and a medication for BPH.

On physical examination, the acromioclavicular joint
was non-tender. Overall elevation was to 160° with minimal
shrugging. Good eccentric control was present without
drop-arm. Slight loss of terminal internal and external
rotation was noted along with positive impingement signs.
Elevation and external rotation power demonstrated just
trace weakness. Lift-off test was negative.

MRI of the shoulder was precluded due to the cardiac
pacemaker; therefore, the patient underwent ultrasound
examination of the left shoulder. Ultrasound demonstrated
bicipital tendon sheath effusion with synovial debris; a
partial thickness deep surface tear of the subscapularis
tendon measuring approximately 10 mm in greatest longi-
tudinal dimension; a partial tear of the infraspinatus tendon;
and a partial tear of the supraspinatus which appeared to
possibly extend into the rotator interval.

After failing conservative treatment, including a prior
subacromial injection that did not provide much relief, he was
indicated for arthroscopic surgery and rotator cuff repair.

Surgery was performed using the “beach chair” position
with supraclavicular regional anesthesia. Intravenous anti-
biotics were given preoperatively.

The posterior portal was first established, followed by an
anterior portal. Diagnostic arthroscopy was performed dem-
onstrating moderately diffuse synovitis. Synovectomy was
carried out. A gentle manipulation under anesthesia was
performed. A high-grade partial thickness tear of the biceps
tendon was identified and the decision was made to proceed
with biceps tenodesis. Two sutures were shuttled through the
long head of the biceps tendon and a tenotomywas performed.
Next, attention was turned to the subacromial space. Signifi-
cant amounts of proliferative tissue were detected and the
coracoacromial ligament was noted to be hypertrophied. A
subacromial decompression was then conducted, including
bursectomy with a shaver and acromioplasty. A standard
amount of bone (approximately 6 mm) was removed from the
acromion with an arthroscopic shaver, such that the undersur-
face of the acromion was made flat. Once the decompression
was completed, attention was returned to the rotator cuff and
the supraspinatus tear was identified. A single FASTIN® RC
5-mm anchor with ORTHOCORD suture (Depuy Mitek Inc.,
Raynham, MA, USA) was placed at the edge of the articular
margin. The supraspinatus tear was then repaired with sutures
in horizontal mattress fashion. Next, attention was returned to
the biceps tendon sutures. Soft tissue tenodesis of the long

head of the biceps to the undersurface of the rotator interval
capsular tissue was done by passing the biceps tendon sutures
through the rotator interval tissue. The tenodesis was
completed by tying the sutures on top of the rotator interval
tissue. At the conclusion of the procedure, the extremity was
placed in a shoulder immobilizer. The patient was discharged
home the same day. The patient began passive range of motion
of the shoulder as well as active motion of the distal extremity
on postoperative day #1.

Approximately 6 days later, the patient reported the
development of swelling in the ipsilateral extremity,
especially the hand. On physical examination, the patient
demonstrated diffuse swelling throughout the left upper
extremity. There was mild tenderness to palpation, partic-
ularly along the medial aspect of the upper arm just above
the antecubital fossa. Shoulder pain was minimal. His
neurovascular examination was unremarkable. The arthro-
scopic portal sites were healing well. An ultrasound
examination was performed which demonstrated a large
clot extending from the axillary vein into the brachial and
basilic veins, down to the level of the elbow (Figs. 1, 2 and
3). Flow was present in the internal jugular and subclavian
veins. He was admitted to the hospital for anticoagulation.
He was started on coumadin with therapeutic dosage
lovenox as a bridge (lovenox was to be discontinued once
INR was therapeutic). Coagulation profile results obtained
upon admission were within normal laboratory limits
(INR = 0.99, prothrombin time [PT] = 10.3 s, activated
partial thrombin time [apt] = 29.0 s platelet count = 211/nl.) He
was also seen and evaluated by a hematologist.

The patient was discharged home within 1 day and
scheduled to return to the office for follow-up. At the next
postoperative visit 10 days after surgery, the patient noted
the pain in the shoulder was improved, as was the swelling
in the extremity. The patient was instructed to continue with

Fig. 1. AP X-ray of left shoulder taken postoperatively demonstrating
presence of cardiac pacemaker
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the physical therapy program (purely passive motion with
no active motion at this point).

At 6 weeks after surgery the arm swelling was noted to
be much improved. The incisions were well healed. The
tenderness along the medial aspect of the arm had resolved.

At 12 weeks after surgery, inspection of the upper
extremity demonstrated no swelling. There was no tender-
ness to palpation. Range of motion and motor strength was
appropriate for his stage of recovery. At 6 months post-
operatively, repeat Doppler ultrasound demonstrated recan-
alization of the affected veins in the extremity (Fig. 4).

Discussion

This report is the first documented instance of ipsilateral
axillary vein thrombosis, with extension to the basilic and
brachial veins, after arthroscopic rotator cuff repair. Upper
extremity vein thrombosis after an arthroscopic shoulder
procedure is an uncommon complication, with only a handful
of cases having been reported thus far [1, 2, 4, 9, 14, 21]. In
Burkhart’s original report [5], basilic and innominate vein
thrombosis was discovered in a 32-year-old male with
asymptomatic Hodgkin’s lymphoma who had undergone
shoulder arthroscopy in the lateral decubitus position. Ceph-
alic vein thrombosis was noted in a separate case of an
overweight male with diabetes who had a pulmonary embolus
after shoulder arthroscopy was performed in the lateral
decubitus position [21]. Though patient positioning has been
implicated as a possible cause, other reports also note
postoperative thrombosis in patients that underwent surgery
in the beach chair position [8, 9]. The beach chair positioning
and surgical approach used in this case are standard at our
institution. The ipsilateral extremity is secured to an arm
holder taking care that no portion of the extremity is placed
under significant compression. Immediate after care included
standard treatment such as placement in a shoulder immobil-
izer, and physical therapy limited to Codman/pendulum
exercises. The surgery and immediate postoperative treatment
in this case were, therefore, considered routine.

No systematic reviews are currently available in the
literature on this topic and therefore, the risk factors for
thrombosis after arthroscopy are not completely known.
However, as Burkhart pointed out [5], DVT after shoulder
arthroscopy should raise suspicion of a hypercoagulable state
or an extrinsic mass causing venous occlusion. Bongiovanni
et al. [2] provide evidence to support the notion that some of
these patients with DVTafter shoulder arthroscopy may have
heritable thrombophilia. Their series of three patients showed
mutations of key factors in the thrombotic cascade of two
patients as well as elevated levels of IgG anticardiolipins,
suggesting antiphospholipid antibody syndrome in another.

Fig. 3. Power Doppler ultrasound study taken at time of initial
postoperative admission demonstrating thrombosed brachial vein
(seen in cross-section; arrows highlight thrombus)

Fig. 4. Power Doppler ultrasound study at 6 months after diagnosis
of axillary vein thrombosis demonstrating recanalization of the vein
(arrows point to axillary vein; arterial blood flow highlighted in red)

Fig. 2. Doppler ultrasound study obtained at time of initial post-
operative admission demonstrating hyperechoic material consistent
with thrombus in axillary vein (arrows point to thrombus in vein)
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Paget–von Schroetter disease, often described as “spon-
taneous” axillosubclavian vein thrombosis (ASVT) or
“effort” thrombosis, has been previously described but is
often observed in physically active individuals who perform
strenuous activities of the arm and shoulder. The subclavian
vein is susceptible as it passes by the junction of the first rib
and clavicle and repetitive forces and activities can lead to
scarring and intrinsic damage [15]. However, this is a
distinct clinical entity and based on the history and
examination/imaging findings likely does not play a major
role in the pathogenesis of the majority of the patients that
undergo arthroscopic surgery and sustain a DVT in the
postoperative period.

ASVT has also been associated with vein catheters and
electrodes for pacemakers [3, 6, 12, 19, 20, 23]. Our
particular patient had a medical history significant for
pacemaker placement with subsequent replacement, approx-
imately 3 years prior to the arthroscopic shoulder procedure.
Prior to the shoulder surgery he was asymptomatic but the
pacemaker electrodes, nevertheless, may have contributed
to a hyercoagulable state. One prospective study noted a
14% rate of asymptomatic new obstructive venous lesions
in patients that underwent pacemaker or defibrillator place-
ment at 6 months post placement [17].

The patient’s medical history was also significant for
diabetes mellitus (non-insulin-dependent type) and hyper-
tension, which may have elevated his clotting risk.
Polzhofer et al. [21] suggested that irritation of the
subclavian vein by the motorized shaver may have
contributed to their patient’s development of DVT and PE
after arthroscopic shoulder surgery. Although this may be a
plausible explanation for some cases of DVT, it is also
likely that simple manipulation and positioning of the arm
may lead to thrombus formation in a susceptible individual.

In conclusion, this report details a thrombotic compli-
cation in the postoperative period following arthroscopic
shoulder surgery. Though it is not the first report of DVT in
the ipsilateral limb after shoulder arthroscopy, it is the first
report we are aware of that documents axillary vein
thrombosis and attempts to raise the possibility of the
contribution of pacemaker leads to this complication.
Though this is still somewhat speculative, nevertheless we
hope it stimulates a discussion that may lead to the
development of future prevention strategies. Prospective
studies are needed to better delineate risk factors for upper
extremity DVT after arthroscopic surgery as well as guide-
lines for effective treatment and prevention.
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