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A 54-yr-old woman with cutaneous nodules showed accumu-
lation of 8’Ga- and '"'In-labeled leukocytes in skin nodules,
bilateral pulmonary hilar lymph nodes and the right upper
mediastinum. Biopsy of the skin nodule proved epithelioid
cell granuloma with moderate lymphocyte infiltration periph-
erally consistent with sarcoidosis. Sarcoidosis is a potential
pitfall in labeled leukocyte imaging, which is performed for
detecting a febrile focus.
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Scintigraphy with In-labeled leukocytes is a well-
established clinical tool for the diagnosis and localization
of inflammatory diseases (I-5). However, noninfectious
diseases, such as pancreatitis, myocardial infarction,
noninfected wounds, cystic fibrosis, etc., have been re-
ported to show positive findings (6-7). We report a case
of sarcoidosis which showed positive findings in both
5’Ga and '"In-labeled leukocyte scintigraphy.

CASE REPORT

A 54-yr-old female visited the dermatology service for eval-
uation of multiple skin nodules. Skin biopsy showed epithelioid
cell granuloma with moderate peripheral lymphocyte infiltration
and chest x-ray demonstrated bilateral pulmonary hilar lymph-
adenopathy (Fig. 1). The appearance of both were consistent
with sarcoidosis. To assess the sites of involvement and pulmo-
nary sarcoidosis activity, scintigraphy was performed 72 hr after
administration of 74 MBq of ¢’Ga-citrate. Increased uptake was
seen in the right upper arm, left forearm, right supraclavicular
fossa, right upper mediastinum and both pulmonary hilar re-
gions. Uptake in both lower lung fields was slightly increased in
comparison to the region of the heart (Fig. 2). The $’Ga scinti-
gram was highly suggestive of sarcoidosis. Seven days after
$7Ga scintigraphy, an '!'In-WBC study was performed to eval-
uate the migration of peripheral leukocytes to the sarcoidosis
lesion. Mixed autologous leukocytes (18.5 MBq) labeled with
11p.oxine were injected and scintigraphy was done 24 hr after
administration using a LFOV gamma camera with a medium-
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FIGURE 1.
There are many epitherioid cell granulomas with a moderate
admixture of lymphocytes. (B) Posterior, anterior chest radio-
graph demonstrates bilateral hilar ymphadenopathy and no def-
inite abnormal finding in both pulmonary parenchyma.

(A) Microscopic appearance of a skin lesion.
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energy, parallel-hole collimator. Accumulation of '!!In-labeled
leukocytes was seen in many of the sites that concentrated ’Ga
except for lung fields (Fig. 3). On examination of the !''In
scintigrams, the peripheral leukocytes counts were 4000/mm?>,
consisting of 17% lymphocytes, 7% monocytes and 76% granu-
locytes. Angiotensin-converting enzyme (ACE) was 113 IU/
liter/37°C (NI = 8.3 — 21.4) and lysozyme was 22.5 ug/ml (NI =
5.0 — 10.2).

DISCUSSION

Sarcoidosis is an idiopathic disease characterized by
multiple noncaseating granuloma which is a compact nod-
ule of epitherioid cells with a few lymphocytes, mono-
cytes, and macrophages. In typical lesions of sarcoidosis
of the skin, a slight to moderate admixture of lymphoid
cells is usually present, particularly at the margins of the
epithelioid cell granuloma (8,9). Mixed autologous leuko-
cytes labeled with !'In-oxine administered to the patient
contained lymphocytes as well as granulocytes. In this
patient, from skin biopsy results which proved the pres-
ence of moderate amounts of lymphocytes, we speculate
that some of the cells in the lesions were lymphocytes
labeled with ''In. Pozzilli and colleagues reported that
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FIGURE 2. Anterior view of the chest
and upper extremities at 72 hr after ’Ga
administration. Intense activity is seen in
the regions of both pulmonary hilar, right
upper mediastinum and right upper arm.
Moderate uptake is noted in the left fore-
arm and right supraclavicular fossa. Activ-
ity in both lower lung fields is a little higher
than that in the heart region.

lymphocytes labeled with !''In accumulated in the thy-
roid in patients with Hashimoto’s thyroiditis and primary
myxedema in which histologically documented lympho-
cytic infiltrates were predominant (10).

The peripheral lymphocyte count usually remains
within the normal range or decreases in patients with
sarcoidosis and elevation in ACE occurs more often in
those with active disease. In this patient, the count of
peripheral lymphocytes was slightly decreased and the
level of ACE was extremely high.

Distribution of !''In-leukocytes was similar to that of
’Ga. However, the pulmonary hilar and right mediastinal
findings were less impressive on the ''!In-labeled leuko-
cyte study than on the ’Ga study and accumulation in the
right supraclavicular fossa was very faint on the leuko-
cyte study. Only the cutaneous abnormalities were simi-
lar in intensity on both studies. The degree of intensity in
the sarcoidosis lesion on the leukocyte study may be
related to the degree of infiltration of lymphocytes.

Investigation into the use of ''!In-leukocytes has dem-
onstrated that sarcoidosis could result in the increased
uptake observed in this patient and is a potential pitfall in
labeled leukocyte imaging.

FIGURE 3. Anterior view of the chest
and upper extremities at 24 hr after ad-
ministration of '''In-labeled autologous
leukocytes. Intense uptake is seen in the
right upper arm. There is moderate to faint
accumulation of leukocytes in both puimo-
nary hilar, right upper mediastinum and
the left forearm. In the right supraclavicu-
lar fossa, activity is very faint.
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16. The finding, at the end of a 6-week course of appropri-
ate antibiotic treatment for acute osteomyelitis, that
Ga uptake has decreased from pretreatment levels,
but not to normal, is a strong indication of an unsatis-
factory response.

17. Low-grade ¥Ga concentration is often seen in chronic
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QUESTIONS (continued)

osteomyelitis in a distribution that is anatomically simi-
lar to that of *"Tc MDP.

Osteosarcoma and acute osteomyelitis generally can
be distinguished by their differential accumulation of
¥Ga and *"Tc MDP.

18.

Item 1: “Flare” Phenomenon
Answer: A

The term “flare phenomenon” was originally used by Gillespie et al.
to describe the increase in activity seen on ®"Sr bone scans during
treatment of patients with metastatic disease who were responding
to chemotherapy. This phenomenon was further characterized by
Rossleigh et al. in patients undergoing *"Tc MDP bone scintigraphy
for evaluation of therapy for breast cancer metastases. They defined
the “flare response” as: (1) an increase in tracer uptake or in the
apparent size of known metastatic lesions and/or the appearance of
new lesions within 6 months of commencing therapy, in the absence
of increasing bone pain (in practice, however, pain occurs in some
patients responding to therapy); and (2) subsequent decreased
uptake in these lesions, without a change in therapy, on repeat
scintigraphy within 2-3 months. In this series, ten patients showed a
healing “flare response” 6 weeks to 6 months after therapy. Five of
the ten patients showed increased uptake in previously demonstrat-
ed lesions. In the other five patients, new lesions were identified that
previously were undetected. In all of the patients, therapy was not
altered during the course of the serial studies, there was a reduction
in bone pain or objective tumor responses in other sites, and later
follow-up studies showed decreased uptake in the known lesions. In
only one of the patients was a radiographic change (sclerosis of a
Iytic lesion) seen in association with the healing flare. The “flare phe-
nomenon” has been seen in patients with prostate carcinoma and
other tumors as well. It also may occur locally in regions undergoing
irradiation for metastatic disease. The likelihood of observing the
“flare phenomenon” depends on the type of tumor, the type of thera-
py, the interval after onset of treatment and the frequency of bone
scintigraphy.

The “extended pattern” seen with primary bone tumors in long
bones is not related to the “flare phenomenon.” Patients with primary
bone tumors may show increased activity in adjacent joints or along
the entire extremity. This increase in activity is usually mild to moder-
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ate in degree and is thought to be due either to generalized
increased blood flow to the extremity or to a change in the patient’s
gait. The “extended pattern” is one reason that bone scintigraphy
may overestimate the extent of osseous involvement by a primary
bone tumor. Similar “extended” findings also occur with inflammato-
ry lesions of the long bones.

When Paget's disease involves long bones, the process may
involve the entire bone or it may extend from one end of the bone for
a variable length into the diaphysis. Radiographically, the leading
edge of the lytic phase of Paget's disease in a long bone has been
described as a “flame-like" rarefaction. This also has been charac-
terized as a “blade of grass” appearance.

The persisting minimal uptake seen in regressing metastases is not
the “flare phenomenon.” This uptake likely reflects continued remod-
eling of bone after the local tumor deposit has been reduced or
eradicated.

On oblique scintigrams of the skull, an area of increased activity in
the anterior temporoparietal region is occasionally seen. This has
been called a calvarial flame and probably is due to the increased
bone thickness of the lateral orbital ridge or the pterion viewed on
end in this projection.
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