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Osteonecrosis of the Humeral Head after Cerebral Angiography
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A 79-year-old woman was admitted to our hospital for
shoulder pain. A physical examination revealed a tender
right shoulder with limitation of active, and preservation
of passive, motion. She had undergone a cerebral angiog-
raphy with coil embolization two months prior to
admission. After the procedure, she was presented with
pain in the right upper arm and shoulder. Due to persis-

Introduction

Osteonecrosis, also known as avascular necrosis, is defined
as the death of bone cells due to decreased blood flow (1).
The humeral head remains the second most common site of
osteonecrosis following the femoral head (2). Most osteonec-
rosis cases are related to traumatic interruption of the blood
supply to the bone, which are most commonly caused by hu-
merus fracture and surgical procedures (3,4). Cerebral angiog-
raphy is an invasive procedure associated with a small, but
definite risk of vessel injury which can block blood flow and
cause a stroke (5). However, there have been no reported cas-
es of osteonecrosis of a humeral head involving the axillary
arteries. Here, we present the case of a 79-year-old woman
who developed osteonecrosis of the head of the humerus after

cerebral angiography.

Case Report
A 79-year-old Korean woman was admitted to the hospital
because of a two-month history of pain in her right shoulder
and upper arm. She was diagnosed with type 2 diabetes melli-
tus and is being treated with hypoglycemic agents for seven

years. Also, she has been taking amlodipine 5 mg, losartan

tent shoulder pain, an MRI of the shoulder was per-
formed, and osteonecrosis of the humeral head was
detected. We present a case of osteonecrosis of the hum-
eral head after cerebral angiography.
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100 mg, aspirin 100 mg and clopidogrel 75 mg once daily
for angina pectoris.

Two months before admission, she had undergone cerebral
angiography with coil embolization for an aneurysm involving
the right internal carotid artery and left anterior choroidal
artery. The puncture site was the right brachial artery at the
antecubital fossa. Soon after the procedure, she presented with
a swelling in her right antecubital fossa and upper arm pain.
At that time, the swelling of the right antecubital fossa was
thought to be iatrogenic hematoma caused by catheterization.
Therefore, she was discharged without further treatment.
However, the intensity of pain had gradually increased. There
was no other significant medical history for two months.

At the time of admission, she complained of pain in the right
upper arm and shoulder. The initial vital signs may be sum-
marized as follows: body temperature 36.6°C, pulse rate
96/minute, respiration rate 20/minute, blood pressure 120/80
mm Hg. On physical examination, the right shoulder and upper
arm were tender and swollen. Both active and passive ranges
of motion of the shoulder provoked severe pain. There was
no neurological deficit. The CBC results may be summarized
as follows: WBC 20,450 cells/ 2L (neutrophil 87.0%, lympho-
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cyte 7.0%, monocyte 4.0%), platelet count 325,000 cells/ /2L,
hemoglobin 9.4 g/dL, Hct 28.0%. The erythrocyte sed-
imentation rate (ESR) and the C-reactive protein (CRP) level
were elevated (ESR 49 mm/hr, CRP 1.3 mg/dL). Laboratory

tests for antinuclear antibody and antiphospholipid antibodies

were not performed. Radiographs showed necrosis of the hum-
eral head which was stage V according to the classification
of Cruess (6), while no abnormality was found in the radio-
graph from the examination two months prior (Figure 1A, B).
MRI showed severe osteonecrotic changes in the humeral head
and increased signal abnormalities and tenosynovitis of the

long head tendon of biceps brachii (Figure 2A, B). Surgical
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Figure 1. Radiograph of the right
shoulder. (A) Radiograph of the
right shoulder before cerebral an-
giography shows normal humeral
head. (B) Radiograph of the right
shoulder reveals severe osteone-
crosis of the humeral head.

Figure 2. MRI of the right sho-
ulder. (A) Sagittal T1 weighted
image show extensive low signal
abnormalities of the humeral epi-
physis, metaphysis and diaphysis
that indicate avscular necrosis. (B)
Coronal T2 weighted fat saturated
image show severe osteonecrotic
changes in the humeral head.

intervention by total joint replacement was planned.

Discussion

The conditions associated with osteonecrosis must com-
promise the blood supply of the humeral head in one of four
ways: (1) mechanical disruption of blood vessels, (2) injury
to or compression of the arterial walls, (3) obstruction of arte-
rial inflow such as thrombosis and embolism, and (4) ob-
struction of venous outflow (7).

Main arterial supply to the humeral head is from a branch
of the anterior humeral circumflex artery, the arcuate artery.

The arcuate artery ascends on the lateral border of the inter-
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tubercular groove and enters the bone at the level of the great-
er tuberosity (7-9).

The subchondral bone of the humeral head is especially vul-
nerable to thrombotic and embolic phenomena, because the ar-
terioles in this area become sinusoids that turn 180° to return
to the intraosseous circulation (7). Also, the lack of collateral
blood flow in the humeral head enhances this vulnerability.

In our patient, the cause of the osteonecrosis might be the
injury or thrombosis of the arcuate artery. Although, we did
not use MRA to confirm this conjecture, there are two reasons
for it. First, the progression of osteonecrosis was very rapid.
Radiographic changes were detected within two months from
onset of symptoms (Figure 1A and B). Darder et al. showed
that it may take up to four years for radiological signs of os-
teonecrosis to develop in patients with four-part fractures of
the proximal humerus (10). In addition, the osteonecrosis was
accompanied by seroma and tenosynovitis of the long head
tendon of biceps brachii. In our patient, the catheter was in-
serted into the right brachial artery and passed through the ax-
illary artery, the origin of the anterior humeral circumflex
artery. Thus, thrombosis or emboli of the ascending branch
of the anterior humeral circumflex artery is likely responsible
for the osteonecrosis in our patient. We found no other predis-
posing factors for osteonecrosis (i.e., corticosteroid therapy,
alcohol abuse, or connective tissue disorders) in our patient.

Such clinical complications following cerebral angiography
are rare (5); nonetheless, arteriography is still associated with
significant morbidity and mortality. In addition, the trans axil-
lary route showed higher incidence of complication than the
trans femoral route (11).

Therefore, it is important to maintain an appropriate degree
of vigilance when patients who have undergone arteriography,
present signs or symptoms suggestive of osteonecrosis of the

humeral head.

Summary
We describe here the case of osteonecrosis of the humeral

head complicated by cerebral angiography. Therefore, the
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physicians should keep in mind that osteonecrosis can occur

after angiographic procedures.
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