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ABSTRACT

Avascular necrosis (avN) of the hip is a well-documented
side effect of corticosteroid therapy, but it has also
been described as a complication of radiation and
chemotherapy. Many prostate cancer patients un-
dergo treatment with all three of those therapeutic
modalities, and yet reported cases of avN of the
hip in prostate cancer patients are rare. Symptoms
that might potentially alert physicians to this com-
plication are nonspecific and may be attributed to
cancer progression, in particular to progressive
bone metastasis.

Here, we report on a 79-year-old man diagnosed
with castration-resistant prostate cancer whose
diagnosis of avN of the hip was confounded by his
underlying malignancy. We discuss risk factors and
diagnostic clues in this differential diagnosis of acute
hip pain in patients with castration-resistant prostate
cancer. Physicians might maintain a high index of
suspicion for avN of the hip in prostate cancer pa-
tients presenting with new-onset hip pain. Surgical
intervention may help to prevent the appearance of
AvN-associated pain and the negative impact of ad-
vanced AvN on overall quality of life.
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1. CASE DESCRIPTION

A 75-year-old man with a history of bilateral hip os-
teoarthritis, but otherwise healthy, was diagnosed with
a T2b, Gleason score 4+3/10, prostate-specific antigen
(psa) 6.7 pg/L adenocarcinoma of the prostate. He
underwent external-beam radiation therapy (7600 cGy
in 38 fractions) to achieve a psa nadir of 1.67 pg/L at
9 months. However, 2 years later, he was started on
androgen deprivation therapy using leuprolide for
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asymptomatic psa progression and abdominopelvic
lymphadenopathy. No concurrent definite evidence
of bone metastases was found. Unfortunately, the
response to leuprolide monotherapy (a psa decline to
1.16 pg/L from 43 pg/L within 8 months) was short-
lived (<1 year), and both oral bicalutamide (50 mg
daily) and a treatment attempt with oral ketoconazole
(400 mg twice daily) combined with oral hydrocorti-
sone (30 mg daily) had only a limited impact on further
psa and disease progression.

Four years after his initial diagnosis, the patient
presented with fatigue, an accelerated psa doubling
time of 2.4 months, and widespread oligosymptom-
atic bone metastases. Plain radiography of the pelvis
and hips revealed signs of coxarthritis, but no defi-
nite evidence of bone metastases in the area of the
hip joints [Figure 1(a)]. The patient was started on
an every-3-weeks docetaxel chemotherapy regimen
(involving premedication with three 8-mg doses of
oral dexamethasone, and twice-daily 5 mg oral pred-
nisone continuously) accompanied by zoledronic acid
administration. This treatment produced a prompt
palliative benefit and a gradual psa decline from
366 ng/L to 135 ng/L. After 10 cycles of docetaxel,
the patient opted for a treatment break and prednisone
taper in the face of increasing fatigue after chemo-
therapy administration, and because of concerns
about early cushingoid facies. Notably, imaging
completed a couple of months earlier had not shown
any signs of disease progression.

Two months after the last dose of docetaxel,
the patient returned with lower back and right hip
pain radiating toward the knee, rapid psa increase
(doubling time of 1.2 months), more intense bone
scintigraphic foci in the spine, and worsening retro-
peritoneal lymphadenopathy. Otherwise, no signifi-
cant changes in the appearance of diffuse, sclerotic
osseous metastases of the pelvis and proximal femur
bones were observed. Prednisone therapy was rein-
stated, and the patient underwent palliative radiation
therapy (800 cGy in 1 fraction) to L5 and the right
sacroiliac joint, pelvis, and proximal femur.
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Unfortunately, the patient had to be admitted 2
weeks later with treatment-refractory right hip pain,
right leg swelling, and difficulty ambulating. After
spinal cord compression and right-sided deep venous
thrombosis were excluded, the patient was success-
fully mobilized under morphine medication and dis-
charged with a walker. He resumed most of his prior
physical activities—albeit using the walker—without
the need for dose-escalation of his pain medication
(100 mg morphine sulfate daily), and he started fur-
ther chemotherapy. Unexpectedly, bone scintigraphic
restaging after an additional 6 cycles of docetaxel
chemotherapy revealed a change in the configura-
tion of the right hip [Figure 1(b)], which was also
seen on computed tomography imaging and plain
radiography, both of which showed near-complete
resorption of the right femoral head and superior
displacement of the right femur [Figure 1(c,d)]. Given
the unequivocal clinical presentation of advanced avN
of the femoral head, we abstained from obtaining
magnetic resonance imaging. Considering his ac-
ceptable quality of life, the absence of relevant pain

under morphine therapy, the limited life expectancy
dictated by his prostate cancer, and the prospect of
prolonged rehabilitation, our patient opted against
hip replacement surgery.

2. DISCUSSION

Avascular necrosis of the hip is a fairly common
complication of a wide range of medical conditions
that may cause damage to the vascular supply of the
femoral head. Posttraumatic osteonecrosis is the
most common cause, and most nontraumatic cases
(annual incidence of approximately 1 in 10,000) are
associated with systemic steroid use and habitual
alcohol consumption!. Less well-documented risk
factors include radiation therapy and chemotherapy,
among others. Plain radiography and bone scintig-
raphy successfully reveal the characteristic mor-
phology changes of advanced avn, as evidenced in
our patient. However, the signs of early avN seen
on plain radiographs, such as sclerosis surrounding
osteopenic areas and the “crescent” sign (that is, a

FIGURE 1 (a) Plain radiography of the pelvis shows osteoarthritic changes of both hips, with joint-space narrowing particularly on the left
side. (b) Technetium bone scan reveals multiple foci of increased activity compatible with bone metastases. Notably, the configuration of
the right hip is unusual. (c) Near-complete resorption of the right femoral head, with superior displacement of the right femur as seen on
computed tomography imaging. (d) Plain radiography of the pelvis reveals fragmentation of the right femoral head, with subluxation of
the right femur, multifocal sclerotic metastases throughout the pelvis and lumbar spine, and severe superior migration osteoarthritis of

the left hip.
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lucent subchondral line), are often subtle; flattening
of the femoral head is a sign of more advanced avn.
The improved ability to discriminate fat from other
tissues in the bone marrow makes magnetic reso-
nance imaging the modality of choice for early avN
detection?3. In fact, subchondral “band-like” lesions
showing low intensity on T1-weighted imaging are
considered pathognomonic. Otherwise, advanced
stages of AVN can often be diagnosed with plain ra-
diographs, as seen in our patient.

Advanced prostate cancer patients are often
exposed to numerous risk factors for avN during
treatment for their disease. However, although the
risk constellation seen in our patient (that is, steroid
use, radiation, and chemotherapy) applies to a large
number of prostate cancer patients, reports of AVN in
prostate cancer patients—other than osteonecrosis of
the jaw associated with bone-targeted agents*—are
exceedingly rare’. In fact, to our knowledge, this
report is only the third of nontraumatic femoral aAvN
in patients with advanced prostate cancer.

The special circumstances in our patient may
have contributed to the delayed and incidental avN
diagnosis. First, the rapidly worsening pain after pal-
liative radiation therapy was interpreted as radiation
therapy—associated pain flare, which is experienced
by approximately 40% of patients undergoing such
treatment for bone metastases®. On the other hand,
it is not uncommon for AVN to be asymptomatic until
sudden collapse of the cortical bone. The question
of whether the pain increase seen in our patient was
radiation-associated or a consequence of the begin-
ning of femoral head collapse therefore remains open.
Second, our patient remained on continuous opiate
medication from the time of admission, which could
have masked avn-related pain.

Steroid use is the most commonly accepted cause
of nontraumatic avN. However, the pathophysiology
of AvN in general—and of steroid-induced AVN in
particular—remains poorly understood’. High daily
steroid doses and, to a lesser degree, cumulative ste-
roid dose correlate with the risk of developing AvN.
Furthermore, the nature of the underlying condition
for which steroids are prescribed may modify the
risk. The cumulative steroid dose in our patient was
considered to put him at risk for avn.

Avascular necrosis after irradiation is a well-
documented phenomenon, and rare cases of
radiation-associated hip avN have been reported?.
However, the incidence of AvN of the femoral head
after radiation treatment is unknown. Mandibular
osteoradionecrosis is seen in 3%—8% of head-and-
neck cancer patients undergoing high-dose radiation
therapy. The risk of AvN is increased with radiation
dosages greater than 6000 cGy. Furthermore, the
rate of AVN appears to vary with the type of radiation
applied. Conventional external-beam radiation poses
the highest risk (7.4%), followed by brachytherapy
(56.3%), and intensity-modulated radiation therapy

(5.2%)°. The dose—volume histogram for our patient
indicates that the maximum cumulative point dose
to the right femoral head was 5710 cGy, of which
4860 cGy was delivered in 39 fractions, and 850 cGy,
in 1 fraction (Figure 2).

The possible association between chemotherapy
administration and aAvN may be confounded by concur-
rent steroid use, as is also typically the case in prostate
cancer patients undergoing docetaxel chemotherapy.
Interestingly, even though zoledronic acid administra-
tion is associated with a 1% risk of osteonecrosis of
the jaw*, bisphosphonate-associated avN of other bones
has presumably been described only sporadically'®.
Thus, it remains unclear whether the use of zoledronic
acid may have contributed to the femoral AvN seen in
our patient. Interestingly, bisphosphonates are being
actively studied for the treatment of early-stage avn'l.

3. CONCLUSIONS

Considering the most common risk factors, most
patients with advanced prostate cancer are expected
to be at risk for avn. It is not clear at this moment
whether the rather sporadic reporting of AvN (other
than osteonecrosis of the jaw) truly reflects a very
low AvN incidence, or whether its low occurrence in
the literature can be attributed to publication bias or
underdiagnosis of early-stage aAvN. Nonetheless, it
is important to be wary that worsening hip pain in
prostate cancer patients may not only be a symptom
of progressive bone metastasis, radiation-associated
pain flare, or osteoarthritis, but also of avn.
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FIGURE 2 A dose—volume histogram of both femoral heads and
femur bones reveals a maximum cumulative point dose of 5710 cGy
to the right femoral head (below the threshold of 6000 cGy usually
associated with an increased risk of osteoradionecrosis).
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