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Hypertrophic osteoarthropathy was detected in a 55-yr-old man
with pulmonary squamous-cell cancer by bone scintigraphy us-
ing ®®*™Tc-hydroxy methylene diphosphonate (HMDP). Intense
symmetrical uptake was demonstrated in the distal portions of
the long bones as was the parallel tract sign, accompanied by
markedly elevated serum growth hormone levels. After chemo-
radiotherapy for puimonary cancer, the arthralgia disappeared
and scintigraphic findings and serum growth hormone levels
improved, suggesting that ectopic production of growth hormone
in the puimonary tumor had been associated with hypertrophic
osteoarthropathy. These findings indicate that bone scintigraphy
is useful for detecting hypertrophic osteoarthropathy, and as-

sessing alterations in hypertrophic osteoarthropathy activity
post-treatment.
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Hypemophic osteoarthropathy is a characteristic clin-
ical syndrome of osteoarthropathy due to various pulmo-
nary and nonpulmonary disorders. Hypertrophic osteoar-
thropathy is most commonly associated with pulmonary
cancer, because the incidence of hypertrophic osteoar-
thropathy in patients with pulmonary cancer is approxi-
mately 10% (1). Although the exact mechanism and causes
of hypertrophic osteoarthropathy remain unknown, endo-
crine substances such as estrogen, adrenocorticotropin
(ACTH) and growth hormone excreted by pulmonary can-
cers are considered possible causes. Bone scintigraphy
using *™Tc-phosphate complexes is a sensitive method for
detecting hypertrophic osteoarthropathy, and its charac-
teristic findings have been reported (1-6).

In the present paper, we report bone scintigraphic find-
ings obtained in an extremely rare case of hypertrophic
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osteoarthropathy associated with ectopic growth hormone-
secreted by pulmonary cancer. We also report alteration of
the findings after successful treatment of the tumor.

CASE REPORT

A 55-yr-old man was admitted to the hospital on June 24, 1992.
For 2 yr prior to admission, he had felt arthralgia in the left knee
joint. In the preceding two months, he developed severe pain in
both knee joints and could not stand. He also felt pain in the right
elbow at the time of admission. On physical examination, the
patient had marked clubbing of the fingers and toes, but there was
no acromegaly in his facial features.

Chest x-ray (Fig. 1A) and a CT scan (Fig. 1B) revealed a large
mass in the left lower lobe with slight pulmonary effusion. Bron-
choscopic examination revealed a reddish tumor obstructing the
left lower bronchus, and squamous-cell carcinoma was diagnosed
by biopsy specimen.

Bone scintigraphy (Fig. 2) was performed because of the ar-
thralgia to assess bone metastasis. Intense symmetrical uptake
was demonstrated in the distal portions of the long bones, patel-
lae, feet and phalanges of the hands. A linear increase in ™Tc-
HMDP uptake along the cortical margins of the distal femora was
also found. X-ray findings of the extremities showed an obvious
periosteal reaction with subperiosteal bone formations corre-
sponding to lesions showing linear uptake of *™Tc-HMDP (Fig.
3). These bone scintigraphic and x-ray findings were consistent
with typical findings in hypertrophic ostcoarthropathy. Serum
growth hormone was measured on the assumption that hypertro-
phic osteoarthropathy might be caused by ectopic growth hor-
mone secretion from the pulmonary tumor (7). The fasting serum
growth hormone level was markedly elevated: 14 ng/ml (normal
level <0.42 ng/ml). All other serum hormone levels, including
ACTH, antidiuretic hormone, parathyroid hormone, calcitonin,
prolactin and human chorionic gonadotropin, were within normal
ranges. MRI of the pituitary gland did not show pituitary adenoma
or hyperplasia.

The patient received chemoradiotherapy. The pulmonary tu-
mor was irradiated with a total dose of 60.6 Gy. Chest CT after
treatment showed that the tumor shrank to half its pretreatment
diameter. Severe arthralgia of the knee joints disappeared within
2 wk after treatment. A bone scan obtained S wk after treatment
showed improvement in the intense *™Tc-HMDP uptake in the
extremities and patellae (Fig. 4). The growth hormone serum level
also decreased to the normal range. At this time, however, x-ray
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FIGURE 1. (A) Chest PA x-ray on admission revealed an infiltra-
tive shadow in the left lower lung field and disappearance of the left
line of the descending aorta. (B) Chest CT scan revealed a large
mass invading the left lower pulmonary vein in the left lower lobe.

findings of the lower extremities showed no alterations and ab-
normal subperiosteal bone formations remained.

DISCUSSION

Hypertrophic osteoarthropathy is clinically character-
ized by several or all of the following abnormalities: club-
bing of the digitis, periosteal new bone formation in the
tubular bones, painful swelling of limbs, arthralgia and
arthritis (8). It is usually associated with malignant or in-
flammatory intrathoracic disease, although it occurs less
commonly in extrathoracic disease such as liver or inflam-
matory bowel disease (9). The most common disease as-
sociated with hypertrophic osteoarthropathy is pulmonary
cancer, which occurs in 80% of patients (10).

The exact etiology of hypertrophic osteoarthropathy in
patients with pulmonary cancer remains uncertain, how-
ever, vagal nerve stimulation (1) or endocrine substances
(7,12-14) produced by tumors, such as estrogen, ACTH,
growth hormone and other vasodilative substances may be
factors. In our patient, hypertrophic osteoarthropathy may
have been associated with ectopic growth hormone secre-
tion from pulmonary cancer, since simultaneous improve-
ment in clinical symptoms and serum growth hormone
level was observed following treatment, with accompany-
ing improvement in bone scintigraphic findings. Growth
hormone producing pulmonary cancer is extremely rare
and only 14 cases have been previously reported (7, 15-20).
Eight of them were complicated by hypertrophic osteoar-
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FIGURE 2. Anterior and posterior bone scintigrams of the whole

body reveal diffuse, symmetrically increased uptake along the peri-
cortices of the long bones and increased tracer localization at both

were obtained before chemoradiotherapy for pulmonary cancer.

thropathy, and all cases showed parallel improvement of
clinical symptoms and the serum growth hormone level
following treatment, as observed in our present patient.
Bone imaging was not performed on these patients.

In hypertrophic osteoarthropathy, there is an initial in-
flammatory reaction with round cell infiltration and prolif-

FIGURE 3. X-ray of the bilateral knee joints before treatment
shows subperiosteal bone formation of the femora (large arrows),
tibiae (small arrows) and fibulae (amowheads).
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FIGURE 4. Bone scintigrams obtained 5 wk after treatment re-
veal markedly decreased uptake in the extremities and show im-
provement of hypertrophic osteoarthropathy.

eration of vascular connective tissue followed by osteoid
formation and calcification. Technetium-99m-phosphate
accumulates and reflects the elevation of bone blood flow
and osteoblastic activity (21). Therefore, bone scanning is
a sensitive method for detecting hypertrophic osteoar-
thropathy.

Typical bone scan findings in hypertrophic osteoarthrop-
athy are symmetrically increased uptake along the cortical
margins of the long, tubular bones (I-6), which are seen
more frequently in the distal portions than the proximal
parts (9). When intense uptake in the cortical portions of
the bones seems to form two different linear accumula-
tions, it is called the “‘parallel tract™ or ‘“‘double stripe”
signs. Increased uptake in juxta-articular bone due to ar-
thritis and in the distal phalanges with clubbing are addi-
tional characteristic findings (). In our patient, bone scan-
ning disclosed these typical, characteristic patterns, and
the scintigraphic findings contributed to the diagnosis of
hypertrophic osteoarthropathy. Asymmetric involvement
of the extremities and irregular involvement may occur,
but it is less common, appearing in 17% and 15% of pa-
tients, respectively (¢). Since our patient had bone scan
findings typical of hypertrophic osteoarthropathy, there
may be no characteristic pattern for hypertrophic osteoar-
thropathy associated with ectopic growth hormone.

Like hypertrophic osteoarthropathy, pachydermoperi-
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ostitis, thyroid acropachy and unusual cortical reaction
with venous insufficiency also show periosteal new bone
formation (22,23). Hypertrophic osteoarthropathy should
be differentiated from these entities with clinical and labo-
ratory findings.

Several investigators reported the usefulness of bone
scintigraphy in addition to bone x-rays in monitoring im-
provement in hypertrophic osteoarthropathy (1-6). In the

present case, the subperiosteal bone formation seen on
radiography before treatment did not resorb clearly after
treatment, although improvement of the bone scan was
clearly observed.

Rosenthall et al. (2) reported a patient who showed
radionuclide regression of pericortical uptake of hypertro-
phic osteoarthropathy 1 yr after removal of the pulmonary
tumor. The precise time at which the bone scan normalized
could not be ascertained in that patient. In our patient,
improvement was obtained 5 wk after radiation therapy,
indicating that radionuclide regression was obtained rela-
tively early after treatment.

Concomitant improvement of bone scan findings and
serum growth hormone levels after treatment were ob-
served despite the lack of change in x-ray findings, which
indicates that bone scans are useful in detecting hypertro-
phic osteoarthropathy and monitoring it after treatment.
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