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A 56-yr-old woman was evaluated for removal of a tumor at the
base of the skull. A test to determine the risk of carotid artery
sacrifice was performed prior to surgery using carotid balloon
occlusion of the left intemal carotid artery and ™ Tc-HMPAO
perfusion scintigraphy during the occlusion. An unusual intense
focus of increased uptake was seen at the site of the primary
tumor in the left cavemous sinus. The tumor, found to be plas-
macytoma at surgery, demonstrated only mild washout from 30
min to 2 hr after administration of ®™Tc-HMPAO, with a tumor-
to-cerebellum ratio of 1.6 and 1.5, respectively, and a tumor-to-
contralateral cranial ratio of 2.5 and 2.4, respectively. Intracranial
plasmacytoma shows good response to radiation therapy, and
the differentiation of this tumor from other neoplasms is pertinent
to the mode of treatment and surgical approach. Technetium-
99m-HMPAO SPECT imaging may be a useful tool in distin-
guishing these tumors from other neoplasms at the base of the
skull.
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A cerebral blood flow study using *™Tc-HMPAO and
SPECT imaging is a readily available, accurate technique
for detecting perfusion abnormalities in patients with an-
eurysms and various tumors of the head and neck during
balloon test occlusion (1). Patients at high risk of develop-
ing neurological deficits following permanent carotid occlu-
sion may require a different surgical technique (2). Surgical
approaches also may change depending on the tumor type
because some tumors show an excellent response to radi-
ation therapy and do not require complete excision. We
report a case of intracranial plasmacytoma intracranial
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plasmacytoma at the base of the skull detected by *™Tc-
HMPAO brain SPECT.

CASE REPORT

A 56-yr-old woman presented with headache and diplopia.
Physical examination was unremarkable, except for paralysis of
the left sixth cranial nerve. Her blood count and blood chemistry
tests were normal. CT revealed an enhancing mass in the left
petrous apex extending into the posterior cavernous sinus and the
sphenoid sinus (Fig. 1). A presumptive diagnosis of chordoma or
chondrosarcoma was made. Prior to surgery, the patient under-
went balloon test occlusion of the left internal carotid artery; she
tolerated the procedure well without neurological deficit. The
carotid angiogram at the time of the test occlusion showed a
vascular tumor at the base of the skull (Fig. 2) and the differential
diagnosis was expanded to include meningioma and hemangioper-
icytoma. Brain perfusion SPECT imaging was performed using a
dual-head gamma camera equipped with a low-energy, high-res-
olution collimator. Imaging began 30 min following intravenous
injection of 740 MBq *™Tc-HMPAO. Ninety-six 30-sec frames
were acquired, and the images were prefiltered using a Butter-
worth filter (cutoff frequency = 0.2 cycles/cm; power factor = 5).
One-pixel thick transaxial, coronal and sagittal slices were recon-
structed and displayed on a 128 X 128 matrix. No attenuation
correction was used.

SPECT images demonstrated a focus of intense activity at the
base of the skull on the left in the region of the left cavernous sinus
(Fig. 3). The patient underwent left fronto-temporal craniotomy
and zygomatic osteotomy with cavernous sinus exploration. The
tumor appeared to involve the left petrous bone and cavernous
sinus. Partial tumor resection was performed and the frozen sec-
tion was reported as plasmacytoma. Limited additional resection
was performed and the surgery was completed. The final patho-
logical report confirmed the diagnosis of plasmacytoma. Serum
protein electrophoresis revealed low total protein of 6.1 g/dl (nor-
mal, 6.5-8.5 g/dl) with elevated alpha 1 globulin of 0.39 g/dl
(normal, 0.1-0.3 g/dl) and a prominent band in the gamma region.
Serum immunoelectrophoresis revealed increased IgA of 1350
mg/dl (normal, 100-400 mg/dl) with a monoclonal kappa spike and
decreased IgM and IgG. Urine electrophoresis was normal. Ra-
diographic bone survey showed multiple, small lucencies in the
skull consistent with multiple myeloma. Bone marrow aspiration
confirmed the diagnosis of multiple myeloma and the patient was
referred for chemotherapy and radiation therapy 4 wk after surgery.
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FIGURE 1. Contrast-enhanced transaxdal CT scan demonstrates
a homogeneously enhancing mass (arrow) with extension of the
tumor into the sphenoid sinus and bony erosion of the petrous apex.

DISCUSSION

Multiple myeloma is a plasma cell neoplasm character-
ized by malignant proliferation of plasma cells, infiltration
of bone marrow and monoclonal immunoglobulin synthe-
sis. Two variants of plasma cell neoplasms are extramed-
ullary plasmacytoma and solitary plasmacytoma of bone
(3-5). There is a general consensus that extramedullary
plasmacytoma constitutes a different disease process from

FIGURE 2. A left intenal carotid angiogram demonstrates a tu-
mor blush (arrow) with minimal encasement of the vertical portion of
the internal carotid artery.
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solitary plasmacytoma of bone and myeloma and has a
different natural history (3). Progression of solitary plas-
macytoma of bone to multiple myeloma has been reported
in 33%-75% of cases and progression of extramedullary
plasmacytoma to multiple myeloma has been observed in
0%-33% (5). Solitary plasmacytoma of bone continues to
convert to multiple myeloma even after 17 yr, which may
suggest that these tumors are actually multiple myeloma in
evolution (6). More than 75% of plasmacytomas occur in
the head and neck region. The tumor may involve the base
of the skull and lead to cranial nerve palsies, invade the
orbit and produce a picture of orbital space-occupying le-
sions or extend intracranially (7). Lesions at the base of the
skull are commonly located at the body of the sphenoid and
the apex of the petrous bone, as occurred in our patient.
Most tumors in this region probably originate from the
bone, but it has been suggested that they may arise from
mucosa contained within the sphenoid and petrous bones
(8). Local control of the disease may be achieved in pa-
tients with incomplete resection following additional radi-
ation and/or chemotherapy (3-4). Therefore, it is impor-
tant to diagnose the disease as early as possible because a
relatively high cure rate can be achieved. Unlike multiple
myeloma, plasmacytomas are radiosensitive and there is a
better prognosis. In Stage I disease (localized to the pri-
mary site), chemotherapy may be curative or at least may
delay the time to conversion (4,6).

Many cases of multiple myeloma are accompanied by
signs of increased intracranial pressure (10,11), but clinical
or radiographic findings are not diagnostic. Age and sex
distribution, clinical and roentgenographic findings may in
fact mimic the features of meningiomas (11). Intracerebral
plasmacytomas usually reveal a high attenuation mass on
CT scans that enhance with contrast material administra-
tion and may be associated with brain edema and mass
effect (11,12). Intratumoral hemorrhage may also occur
(13). Magnetic resonance (MR) imaging may detect foci of
disease not detected on conventional radiographs in pa-
tients with multiple myeloma. The MR appearance, how-
ever, resembles that of other primary or secondary malig-
nancies that produce lytic destruction of bone (14).

Technetium-99m-HMPAO is a lypophilic amine which
shows rapid brain uptake and distributes proportionally to
regional blood flow (17,18). The tracer is converted intra-
cellularly to a hydrophilic compound in the presence of
glutathione (79) and remains fixed in the brain for a pro-
longed time. Various types of brain tumors were evaluated
with ®™Tc-HMPAO, mainly gliomas and meningiomas
(20). Langen et al. (21) found no significant difference in
the uptake of *Tc-HMPAO among primary malignant
gliomas, recurrent malignant gliomas or low-grade gliomas.
Meningiomas, however, exhibited significantly higher
9mTc-HMPAO uptake (with the highest tumor-to-cerebel-
lum ratio of 1.14 + 0.31). Delayed scans showed consider-
able decrease in tumor uptake after 2 hr and it was postu-
lated that the damaged blood-brain barrier in the tumor
allowed the trapped hydrophilic component of *™Tc-
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FIGURE 3. Axial, sagittal and coronal im-

ages (upper, middie and lower row, respec-
tively) of *"Tc-HMPAO brain SPECT
shows intensely increased activity (arrows)
at the base of the skull.

(=

HMPAO complex to leave the tissue. In contrast, Ohnishi
et al. (22) noticed that *™Tc-HMPAO distribution in be-
nign and malignant thyroid tumors was independent of time
from 2 to 120 min after injection; this is similar to the
findings in our patient.

Uptake of ®™Tc-HMPAO in metastatic lesions may be
related to tumor neovascularity and facilitated transport
across abnormal vessel walls and cell membranes (23).
Although tumor cell kinetics of the tracer is unknown, it is
apparent that tumor uptake is not only a function of re-
gional cerebral blood flow and blood-brain barrier perme-
ability but also a function of the affinity of certain tumor
types to **Tc-HMPAO and the presence of arteriovenous
shunting, necrosis and edema (24). The plasmacytoma in
our patient showed an outstanding tumor-to-cerebellum
and tumor-to-background ratio (considering the high back-
ground activity from *™Tc-HMPAO) with persistent reten-
tion of activity in the tumor for 2 hr. This avid uptake, more
prominent than the uptake previously reported in meningi-
omas (21), is explained in part by the high vascularity and
metabolic activity of the tumor, but also by the absence of
damaged blood-brain barrier (due to the extracerebral lo-
cation of the tumor) which allows leakage of the hydro-
philic component of *™Tc-HMPAO from the cells. Further
investigation is necessary to determine if this tumor type
can be differentiated from other neoplasms at the base of
the skull because it may significantly affect the treatment
modality and surgical approach.

The small lesions in the skull noted on the radiographic
bone survey were not observed on the *™Tc-HMPAO
scan, even when using high contrast images. This is attrib-
uted to smaller lesion size but may also signify a different
tumor physiology.
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CONCLUSION

Although CT and MRI can delineate the anatomy and
location of intracranial tumors, the correlation of these
imaging modalities and angiography with perfusion SPECT
imaging may better characterize the pathophysiology of
some brain tumors, such as plasmacytoma, and possibly
increase the specificity of the study.
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