
Coccidioidomycosis is a fungal infection caused
by Coccidioides immitis, which has been called the
most infectious fungal agent producing systemic dis
ease (1 ) . Systemic manifestations occur in 0.5%
of patients with coccidioidomycosis, and 20% of
these patients will have osseous lesions (2) . The
radiography of skeletal coccidioidomycoses (SC) is
well documented (1â€”6), but we have found no re
port correlating radionuclide bone scanning with
radiography in patients with SC. This report empha
sizes radionuclide scanning and radiographic features
in five patients with disseminated coccidioidomycosis

(DC).

CASE REPORTS

Case 1. A 33-year-old white man presented with
fever and pulmonary infiltrates, and was subse
quently shown to have DC, manifested by skin bi
opsy, bone marrow, and cerebrospinal-fluid exami
nations, skeletal and chest radiographs, a serum
complement fixation titer (SCFT) of 1:128, and a
radionuclide bone scan. Therapy included ampho
tericin B, transfer factor, and miconazol. The skin
test of coccidioidomycosis was initially nonreactive
but became reactive during transfer-factor therapy.
A radiographic skeletal survey revealed multiple
lytic lesions with no periosteal reaction and only
minimal sclerosis. These were located in the clavi
des, ribs, right ischium, right scapula, right humerus,
proximal ulnae and radii, proximal and distal left
femur, proximal tibias, left medial and lateral mal
leoli, and right lateral malleolus (Fig. I Aâ€”iD). The

9OmTc..pyrophosphate (99mTc@PP1)bone scan showed
a diffusely mottled distribution of tracer uptake that
was much less striking than the radiographs. Focal
areas of increased uptake were noted in the left
greater trochanter, left hip, and right ischium with
diffuse mottling of the ribs and clavicles (Fig. 1Eâ€”
1G). All abnormal areason the bone scan corre
sponded with radiographic lesions except the left
greater trochanter, which revealed no definite ab
normality. The pulmonary infiltrates and skin le
sions improved and the SCFT decreased to 1 :8 on
continuing therapy with amphotericin B and transfer
factor.

Case 2. A 27-year-old Mexicanâ€”American man
presented with fatigue, weight loss, cough, and dysp
nea. Pleural fluid and cutaneous cyst aspirates and
bronchoscopic specimens revealed DC. The SCFT
was I :4,096 and the skin test was reactive. Physical
examination revealed tenderness over the distal right
tibia. The OOmTc..pp1bone scan revealed increased
uptake in the distal right tibia and right posterior
parietal region, with resolution of the tibial lesion
on follow-up bone scan 5 months later. A subse
quent bone scan revealed increased uptake in the
right orbital area, but corresponding radiographs
revealed no abnormalities. The patient was placed
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Five cases of disseminated coccidioidomycosis (DC) are presented, to
illustrate the complementary nature of bone scanning and radiography in
the assessment of skeletal involvement. As shown in other inflammatory
and neoplastic processes, bone scanning is more sensitive than radiography
in the detection of early skeletal disease, but correlation with radiographs
remains a necessity.
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FIG. 1. Case1. (Aâ€”D)Notemultiplelytic lesionsinvolvingpelvis,radius,ulna,ribs,proximalleft femur,andclavicles.Lesions
are predominantly lytic, with no periosteal new-bone formation and only minimal sclerosis.Note particularly involvementof bony promi
nences, i.e., olecranon and ischial tuberosity (arrows). (L left, R right.) (Eâ€”G)Bone scan reveals several areas of increasedTc-PP,
uptake (i.e., left ischium, left trochanter, and left hip) but in general is less striking than corresponding radiographs. On close inspec
tion it is noted that clavicles also show increased uptake and ribs have mottled appearance due to diffuse involvement.

on amphotericin B; subsequently his symptoms de
creased, the pleural effusions and pulmonary infil
trates improved, and the SCFT decreased to 1:128.

Case 3. A 30-year-old black man had DC mani
fested by skin biopsy, right cervical-node biopsy,
skeletal and chest radiographs, and radionudide
bone scan. Chest x-ray revealed hilar and para
tracheal adenopathy and a right upper-lobe infiltrate.
His SCFT was 1:2,048 and the skin test for coccidio
idomycosis was reactive. Amphotericin B therapy
was started. The initial skeletal survey showed
hand lesions at the right 5th metacarpophalangeal
joint and the right 2nd proximal interphalangeal

joint. There were lytiÃ«lesions of the distal right 5th
metacarpal and the proximal portion of the right
2nd middle phalanx, with periosteal new-bone for
mation. A B9mTc@PP1bone scan revealed multiple
areas of increased tracer uptake in sites that were
normal on radiographic examination (Fig. 2) . One
of these areas, a right lower rib, subsequently be
came positive radiographically 4 months later. The
patient's bone lesions initially progressed, but about
1 year later partial healing was noted radiographi
cally. The paratracheal nodes and skin lesions have
partially regressed and he is now asymptomatic.

Case 4. A 41-year-old white man presented ini
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the United States in May 1975 and was placed in
the Vietnamese Refugee Camp at Camp Pendleton,
California. In August 1976 he developed fatigue but
no localizing symptoms. In March 1976 he had a
slow onset of pain and swelling in the left elbow. An
olecranon lesion was drained surgically and C. im
mitis was recovered. All skin tests, including that
for coccidioidomycosis, were negative. Chest radio
graphs revealed an infiltrate in the right upper lobe,
and lytic lesions in the left olecranon process and
the left tibial tuberosity. A 99mTc_PP1bone scan
showed increased uptake in the left tibial plateau,
left ankle, and possibly the left patella. The latter
two areas were normal radiographically (Fig. 4).
The patient was treated with amphotericin B and
experienced clinical arrest of his disease.

DISCUSSION

The radiographic features of SC, as shown in
our patients, have been well described by others
(1â€”6). Lesions are frequently multiple and sym
metrical, with predilection for bony prominences and
metaphyseal regions. They appear lytic and well de
lineated, with occasional sclerotic margins. Periostitis
is unusual. Vertebral involvement may produce de
struction of all spinal elements and lead to vertebral
collapse. Relative preservation of the disk space is
frequent early in the disease course.

Our observations show that skeletal radiography
and scintigraphy each has its own merits and they
may be complementary. The radiographs may reveal
obvious osseous lesions at a time when the bone scan
appears unimpressive. Although the scan in Case 1
is definitely abnormal, it is not as striking as the
corresponding radiographs. The phenomenon of aFIG.2. Case3. (lop and bottom.)A bonescanshows

increased isotopic uptake in the left distal clavical, proximal left
femur, and several ribs. A total skeletal survey revealed lesions in
the right hand (not shown) but no abnormalities in the areas noted
previously.

tially with arthritis of the right wrist and left 5th
metatarsophalangeal joint. Subsequent right wrist
synovectomy and resection of the left 5th metatarsal
head revealed spherules of C. immitis in the syno
vium. The SCFT was 1:64 and the skin test for coc
cidioidomycosis was nonreactive. Therapy included
amphotericin B and miconazole. Radiographs re
vealed surgical resection of the left 5th metatarsal
head and base of the proximal phalanx, and multiple
radiolucencies of the left carpal bones with severe
destruction of the navicular bone. Technetium-99m-
pyrophosphate bone scans, performed 11, 14, and 18
months after surgery, revealed increased uptake in
the left 5th metatarsophalangeal joint and the left
wrist (Fig. 3).

Case 5. A 61-year-old Vietnamese man arrived in
FIG.3. Case4. (A)Multipleradiolucenciesarenotedin the

carpal bones, with severe destruction of the navicular bone. (B) Bone
scan revealed a markedly increased tracer uptake in wrist.
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FIG.4. Case5.(A)A radiographof leftkneerevealsa lyticdefectin theproximaltibia(arrows).(B)Bonescandemonstratesin
creased tracer uptake in the proximal tibia and possibly left pate lb. (1 left.) (C) A radiograph of left ankle is normal. (D) There is
increasedactivity in left ankle.
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relatively normal bone scan in patients with diffuse
disease is apparently related to a symmetrical in
crease of radioactive uptake in nearly all bones
(7,8). Also, predominantly lytic lesions may fail to

show increased uptake, and may even show a de
creased uptake (9,10). More frequently, the bone
scan is the more sensitive indicator, showing skeletal
abnormalities at sites that appear normal on radio
graphs. This occurred in the second, third, and fifth
patients. In the fourth patient, previous surgical
intervention makes interpretation of the increased
activity difficult, but the bone scan did serve to cx
dude other lesions.

Data are insufficient to evaluate the efficacy of

bone scanning in assessing therapeutic response. In
Case 2, one area became normal on a follow-up
bone scan while one lesion remained unchanged and
a new lesion appeared. In Case 4, no change was
noted on a follow-up bone scan 18 months after the
initiation of therapy. This was in spite of significant
clinical improvement. Again, this must be interpreted
with caution due to previous surgical intervention.
In Case 5 there was an equivocal decrease in activity
after six weeks of therapy.

SUMMARY

Five patients are presented, showing the radio
graphic and scintigraphic manifestations of skeletal
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coccidioidomycosis. Diffuse skeletal involvement, de
tectable on radiographs, may be associated with
absent or subtle abnormalities on the bone scan.
More frequently the bone scan, being a very sensi
tive diagnostic tool, may indicate abnormalities when
skeletal radiographs are normal. It is apparent that
the two diagnostic tools are complementary and
should be used together in the evaluation of infec
tious and neoplastic diseases.
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