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Most brain tumors show decreased uptake of blood flow tracers
in brain SPECT imaging and in some cases meningiomas show
increased uptake, mainly associated with high regional blood
flow values (7—14). A reason for regionally increased tracer
uptake is partial epilepsy when a tracer is injected during the ictal
phase (15-17). We present a case of a histologically proven
Grade |l astrocytoma in the mesial part of the left temporal lobe
that caused complex partial seizures. After tracer injection during
a phase without signs of clinical seizure, markedly increased
uptake of *""Tc-hexamethyipropyleneamine oxime (**™Tc-HM-
PAQO) occurred, although the tumor was partially calcified.
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CASE REPORT

A 33-yr-old man presented with a 10-yr history of medically
intractable complex partial seizures. The seizure frequency was
20-40 per mo with occasional secondary generalization. Interictal
and ictal EEG showed a left temporal focus. Neuropsychology
testing revealed impairment of verbal and, to a lesser extent,
nonverbal memory function. A Wada test of the left internal
carotid artery resulted in complete transient aphasia. MRI was
performed before and after injection of Gd-DTPA. In the mesial
part of the left temporal lobe, a signal increase was observed,
particularly in the T1- and T2-weighted sequences (Fig. 1). The
lesion showed no significant contrast enhancement in the T1-
weighted transaxial slices.

Interictal brain SPECT imaging was performed 30 min after
injection of 740 MBq of *™Tc-HMPAO using an annular crystal
CERASPECT system (Digital Scintigraphic Inc., Waltham, MA).
The system works with three collimators rotating within a single
crystal sodium iodide ring detector and acquires three views from
three angles simultaneously. The spatial resolution of this system
is about 8 mm in the center of rotation (18); the acquisition time
was 30 min and 120 projections were acquired using a 512 x 64
matrix. Coronal, sagittal and transaxial (parallel to the orbito-
meatal line) slices were calculated from the original transaxial
slices and summed to obtain 6.68 mm (4 pixel) thick slices. Ad-
ditionally, thin slices (1 pixel thick, parallel to the long-axis of the
temporal lobes) were calculated for evaluation of the temporal
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lobes. Technetium-99m-HMPAO SPECT imaging revealed mark-
edly increased tracer uptake in the mesial part of the left temporal
lobe (partly involving the hippocampus) and slightly decreased
uptake in the left temporal pole (Fig. 2). Semiquantitative analysis
revealed an asymmetry index (left/right) of 1.70 for the tem-
poromesial area and of 0.96 for the temporal pole.

The patient underwent selective left-sided amygdalo-hippo-
campectomy; pathology revealed an astrocytoma (WHO Grade
I1, diameter, 15 mm), which was partially calcified (Fig. 3). Three
months following surgery, the patient was seizure-free with im-
paired verbal memory function. Nonverbal memory function re-
mained unchanged compared with the preoperative situation. -

DISCUSSION

MRI and brain SPECT imaging were used to evaluate
epilepsy prior to surgery. Although mesial temporal scle-
rosis is the most common finding in temporal lobe epilepsy,
brain tumors are detected in some patients (19-21). Since
the patients studied in our department usually suffer from a
long-lasting history of intractable complex partial seizures,
detection of rapidly growing tumors is unusual. Low-grade
tumors can occur concurrently with epilepsy or can be the
origin of pathological discharges, particularly if they are
associated with hippocampal structures (21).

Tumor perfusion may play an important role in the suc-
cess of antineoplastic therapies such as radiotherapy and
chemotherapy due to their dependence on adequate blood
flow for oxygenation and drug transport (I). Perfusion of
brain tumors has been extensively studied with SPECT
using various radiopharmaceuticals (2). The uptake of
N-isopropyl-p-(**I)iodoamphetamine  (['*IJIMP) and
9™Tc-HMPAO is proportional to blood flow in most cases
(3 4). In addition, *™Tc-HMPAO uptake has been in-
versely correlated to ['ZIJiodoazomycin arabinoside up-
take, a marker for tumor hypoxia (22). Discrepancies, how-
ever, have been described, including high blood flow values
(measured using '*Xe inhalation methodology) and high
P=Tc-HMPAO uptake, as well as a cold lesion in an
[*21]IMP SPECT image of a meningioma (5).

Therefore, due to different binding mechanisms, brain
tumors can show increased as well as decreased uptake
values in perfusion SPECT studies. For ™Tc-HMPAO, a
correlation between glutathione content and tracer uptake
has been demonstrated (6), suggesting glutathione involv-
ment in the trapping mechanisms for “Tc-HMPAO in
brain tumors.
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FIGURE 1. MRI scan (T2-weighted sequences, four transaxial
slices, parallel to the long-axis of the temporal lobes, 2.0/0.2 mm
thickness). A signal increase is detected in the mesial part of the left
temporal lobe. A circumscribed signal decrease is visible in the
ventral part of the lesion.

Whereas most tumors present with decreased uptake,
meningiomas more frequently show high tracer uptake val-
ues (6—14). Occasionally, other types of tumors have been
reported to show increased tracer uptake (8, 10,23). Fol-
lowing radiotherapy, increased as well as decreased tracer
uptake values tend to return toward unity (8). No clearcut
differentiation between malignant and benign gliomas can
be derived from *™Tc-HMPAO SPECT studies (9), but
9™Tc-HMPAO in combination with 2! Tl-chloride imaging
might sensitize identification of tumor recurrence (moder-
ate 2'T1 uptake and high ®"Tc-HMPAO uptake) (24).
Increased blood flow tracer uptake in astrocytomas is ex-
tremely rare, but has been described for both 9moTc-HM-
PAO (25) and ['ZI]IMP (26).
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FIGURE 2. Technetium-99m-HMPAQO-SPECT (four transaxial
slices, parallel to the long-axis of the temporal lobes, 1.67 mm
thickness). Markedly increased uptake is visible in the mesial part of
the left temporal lobe (arrow). Uptake in the left temporal pole is
slightly decreased.

In the case presented here, an astrocytoma revealed
extreme increased *™Tc-HMPAO uptake (increased by
70% compared with the corresponding contralateral re-
gion). Since the tumor was partially calcified, an altered
“‘trapping mechanism’’ is more likely responsible for the
phenomenon than increased blood flow to the tumor. Tran-
sient hyperperfusion, which typically occurs ictally or pos-
tictally in temporal lobe epilepsy (15-17), must be consid-
ered, particularly because mesial hyperperfusion is
combined with slight hypoperfusion of the left temporal
pole. A similar pattern (mesial hyperperfusion and lateral
hypoperfusion) has been described to be highly specific for
the postictal state (15). No clinical seizure was observed
during the ™ Tc-HMPAO injection. Unfortunately, no
EEG recording was performed during tracer administra-
tion. One argument against the theory that a “‘subclinical”
seizure was responsible for the increased tracer uptake is
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that simultaneous EEG video monitoring was extensively
performed on this patient during the presurgical evalua-
tion. All typical EEG discharges were accompanied by
clinical symptoms in this patient. Nevertheless, it remains
undetermined whether increased ™Tc-HMPAO uptake is
due to a specific tumor-associated process or subclinical
epileptic activity. Pathological discharges between tracer
injection and acquisition cannot be responsible for the in-
creased uptake since ™ Tc-HMPAO allows rapid freezing
of the cerebral perfusion pattern (27) and shows no redis-
tribution. The slightly decreased tracer uptake in the left
temporal pole is not related to a morphological alteration,
but can be explained by a functional deficit commonly
observed in interictal *™Tc-HMPAO-SPECT studies in
temporal lobe epilepsy (28,29).
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