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Abstract

Shoulder arthroplasty is a very successful procedure
that places significant technical demands on the sur-
geon. Complications, such as neural injury and postop-
erative fracture, have been reported in the literature. In
this article, | describe 2 cases of axillary artery thrombo-
sis that occurred after humeral resurfacing arthroplasty.

Case 1 involved a 59-year-old woman who underwent
humeral resurfacing arthroplasty. In the immediate post-
operative period, a vascular insult was diagnosed by
decreased radial pulse and perfusion. Immediate ret-
rograde angiography revealed occlusion of the axillary
artery near the level of the prosthesis. Retrograde balloon
thrombectomy removed an arterial thrombus and circula-
tion was restored. Case 2 involved a 64-year-old woman
with a latent decrease in radial pulse amplitude after
humeral resurfacing. Unsuccessful balloon thrombecto-
my necessitated a reverse saphenous vein bypass graft.

Axillary artery injury that occurs after anterior shoulder
dislocation is well documented. Shoulder position during
humeral resurfacing reproduces anterior glenohumeral
dislocation and may tense the axillary artery against the
edge of the pectoralis minor. Elderly patients are pre-
disposed to vascular injury because of loss of arterial
elasticity. Meticulous neurovascular examination is crucial
throughout the postoperative period, as collateral circula-
tion may conceal perfusion deficits. Prompt recognition
of vascular injury may prevent circulatory compromise.

houlder arthroplasty is a very successful proce-

dure that places significant technical demands on

the surgeon. Complications, such as neural injury

and postoperative fracture, have been reported in
the literature. There are few reports of vascular injury. In
this article, I describe 2 cases of axillary artery thrombo-
sis that occurred after humeral resurfacing arthroplasty.
The patients provided written informed consent for print
and electronic publication of these case reports.
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CASE REPORTS

Case 1

A 59-year-old woman with a history of painful gle-
nohumeral osteoarthritis elected to undergo shoulder
arthroplasty. The beach-chair position and a standard
deltopectoral approach were used. The axillary nerve
was identified and protected throughout the operation.
The subscapularis tendon was released 1 cm from the
insertion, and the inferior capsule was carefully released
to allow full exposure. The arm was placed in adduc-
tion, extension, and external rotation to deliver the
entire humeral head. The glenoid articular surface was
intact. A humeral head resurfacing implant (Global
CAP [Conservative Anatomic Prosthesis]; DePuy
Orthopaedics, Warsaw, Indiana) was placed. Total oper-
ative time was 52 minutes. Initial postoperative neu-
rovascular examination revealed intact bilateral radial
pulses with brisk capillary refill. Routine reexamination
30 minutes later showed diminished right radial and
ulnar pulses and sluggish capillary refill. The ipsilateral
hand appeared mottled and cooler than the contralateral
hand. On immediate handheld Doppler ultrasound, the
flow in the radial or ulnar artery was indiscernible at the
wrist and diminished at the antecubital fossa. Vascular
surgery was consulted, and, approximately 70 minutes
after arriving in the recovery room, the patient was
returned to the operating room.

Figure. Intraoperative retrograde angiography reveals lack of flow
in third part of axillary artery—consistent with thrombosis.
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Intraoperative retrograde angiography revealed lack
of flow in the axillary artery below the level of the
prosthesis (Figure). Retrograde catheterization was per-
formed, through the brachial artery, for balloon throm-
bectomy. A thrombus was dislodged from the axillary
artery, and circulation was reestablished. Flow at the
antecubital fossa was confirmed, and the radial and
ulnar pulses returned. From that point on, recovery was
uneventful. At 1-year follow-up, the patient’s neurovas-
cular examination was normal, and there was excellent
pain relief in the shoulder.

Case 2

A 64-year-old obese woman with painful glenohumeral
degenerative joint disease elected shoulder arthroplasty.
The beach-chair position and a standard deltopectoral
approach were used. Operative findings included an
intact concentric glenoid and an intact rotator cuff.
Humeral resurfacing was performed as described for
case 1. Operative time was 72 minutes. There were no
known intraoperative complications, and postoperative
radial and ulnar pulses were palpable. The next morning,
the patient reported poor sensation in the entire upper
extremity. Radial and ulnar pulses were not palpable
and not attainable by Doppler ultrasound. The hand
appeared cool, and capillary refill was diminished, indi-
cating poor perfusion. Angiography revealed occlusion
of the midportion of the axillary artery at the level of
the thoracoacromial artery. Vascular surgery was con-
sulted, and the patient was returned to the operating
room. A gentle balloon thrombectomy was attempted
but could not pass the thrombus. The operative site was
explored; there was no external lesion of the axillary
artery. Given the concern about possible intimal dissec-
tion, the surgeon bypassed the thrombosed region with
a reverse saphenous vein graft. There was no external
damage to the artery or brachial plexus. The Doppler
signal returned to the hand immediately, and there was
no further vascular compromise. At 1-year follow-up, the
patient had mild weakness in elbow flexion but reported
no shoulder problems.

DiscussioN
Axillary artery injury is rare but potentially devastating.
In a comprehensive review of complications after total
shoulder arthroplasty, Bohsali and colleagues' did not
mention vascular injury. An exhaustive review of the
English literature revealed only 1 report of vascular inju-
ry after shoulder arthroplasty.> There have been reports,
however, of axillary artery injury after shoulder disloca-
tion,>¢ after blunt trauma,’”® after proximal humeral
fracture,®!° and in throwing athletes.!! Most cases involve
patients who were older than age 50 and more susceptible
to injury because of loss of arterial elasticity. Kelley and
colleagues* noted that, after shoulder dislocation, classic
symptoms and signs of ischemia may develop later than
expected because of collateral circulation at the shoulder.
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Arterial spasm is seldom a sufficient explanation for
decreased pulse amplitude.

Anterior shoulder dislocation tenses the axillary
artery against the edge of the pectoralis minor. It has
been postulated that, during dislocation, the artery
is also damaged because of its relative fixation by
branches of the circumflex humeral and subscapular
arteries.> During humeral resurfacing, the arm must be
extended and externally rotated to gain exposure of the
entire humeral head. This maneuver produces torsional
forces to the axillary artery similar to those resulting
from traumatic anterior glenohumeral dislocation. This
may lead to a propensity toward vascular injury during
humeral resurfacing, particularly in the elderly.

Elhassan and colleagues® described complete tran-
section of the axillary artery and posterior cord of the
brachial plexus after stemmed shoulder hemiarthro-
plasty. More than 9 months passed before a definitive
diagnosis was made. The authors hypothesized that
the injury occurred during inferior capsular release or
during humeral osteotomy. McFarland and colleagues'?
found the axillary artery 12.7 mm from the anterior
glenoid rim with the arm in 90° of abduction—putting
the artery at risk from retractors placed behind the
anterior glenoid. Because the glenoid is not formally
exposed during humeral resurfacing, it is unlikely that
deep retractor placement caused arterial injury in the
reported cases.

Prompt recognition of arterial injury is crucial to
preservation of function. In case 1, prompt recognition
of vascular compromise in the recovery room resulted
in expeditious return to the operating room and success-
ful thrombectomy. In case 2, there was no decrease in
radial pulse amplitude for more than 18 hours. At that
point, thrombectomy was not possible, and bypass graft
was required. Bypass graft surgery requires significantly
more dissection than balloon thrombectomy does, and
more dissection may have led to musculocutaneous neu-
ropraxia. In up to 60% of cases, brachial plexus injury
is associated with subclavian or axillary artery injury.*
Formal exploration of the brachial plexus is indicated
at time of vascular repair in patients with altered neuro-
logic examinations.

Humeral surface replacement arthroplasty, which pro-
vides excellent pain relief in patients with osteonecrosis
of the humeral head or shoulder osteoarthritis,!3-1¢
is an attractive bone-preserving implant for patients
with minimal glenoid wear. Resurfacing arthroplasty
avoids humeral osteotomy, which minimizes errors in
version, offset, and head height.'® Although dissection
and bone resection are usually less with resurfacing
than with traditional stemmed implants, surgeons must
remain vigilant when protecting neurovascular struc-
tures. Significant proximal vascular damage may go
underrecognized because of collateral flow. Any altera-
tion in postoperative vascular status mandates immedi-
ate investigation and appropriate treatment.
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