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Brain perfusion SPECT in neuro-Behget’s disease: Discordance
between Tc-99m-HMPAO and Tc-99m-ECD
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A patient with neuro-Behget’s disease was studied with both Tc-99m-HMPAO and Tc-99m-ECD
brain perfusion SPECT during the same time period. In Tc-99m-HMPAO SPECT, focal high
uptake was observed in the left basal ganglia where MRI depicted abnormal signal intensity.
Conversely, Tc-99m-ECD SPECT did not show corresponding high uptake, but demonstrated
rather low uptake in contrast to the Tc-99m-HMPAO SPECT. This case suggests that Tc-99m-
HMPAO and Tc-99m-ECD may show discordant distribution in inflammatory brain disease such

as neuro-Behget’s disease.
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INTRODUCTION

BEHCET’S DISEASE is a chronic systemic inflammatory
disease characterized by aphthous ulcers in oral and
genital regions, skin eruptions, and ocular involvement
such as iridocyclitis with hypopyon.'? Excepting these
main lesions, Behget’s disease may involve many other
organs, showing various clinical manifestations. Among
these manifestations, a neurological one related to the
involvement of the central nervous system is called neuro-
Behget’s disease, which is important for the prognosis of
this disease.>* In evaluating the involvement of the cen-
tral nervous system, magnetic resonance imaging (MRI)
has been playing a main role because of its high sensitivity
in detecting the lesions involved.’ As for single photon
emission computed tomography (SPECT) of brain perfu-
sion, Tc-99m-hexamethyl propyleneamine oxime (Tc-
99m-HMPAO) SPECT has been reported to be useful. It
could depict perfusion abnormality associated with neuro-
Behget’s disease, which could not be demonstrated on
MRI Since histopathological findings in neuro-Behget’s
disease such as perivascular cell infiltration, gliosis, de-
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myelination, and venous thrombosis were thought to
originate chiefly in vasculitis,*>*’ regional cerebral blood
flow could be altered by neuro-Behget’s disease. In this
respect, brain perfusion SPECT could be an examination
of choice, providing valuable information regarding re-
gional cerebral blood flow.

In this paper, a case of neuro-Behget’s disease is
described, in which cerebral perfusion was evaluated with
both Tc-99m-HMPAO and Tc-99m-ethyl cysteinate dimer
(Tc-99m-ECD) SPECT. Although these SPECT exami-
nations were carried out during the same time period,
SPECT findings for the two tracers conflicted with each
other. This case suggests that these tracers may show
different distribution in inflammatory brain disease such
as neuro-Behget’s disease.

CASE REPORT

A 40-year-old female admitted to the hospital for progres-
sive gait and speech disturbances deteriorated over one
month. Since nine years ago, she had been treated as
having Behget’s disease in the complete form with three
chief manifestations, iridocyclitis with hypopyon, skin
eruption like erythema nodosum, and recurrent oral and
genital aphthous ulcers. On admission, right hemiplegia
and dysarthria were observed neurologically. In blood-
analysis, positive C-reactive protein was revealed,
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Fig.1 Serial T2 weighted MRI images (TR = 2000 msec/TE = 90 msec for A and B, TR = 3500 msec/
TE = 100 msec for C). On the first hospital day, disseminated abnormal high intensity lesions were
demonstrated especially in the left basal ganglia, internal capsula, and corona radiata (A). These
abnormal intensity lesions were still observed on the eighth hospital day (B). After prednisolone
therapy, follow-up MRI performed 5 months later revealed marked improvement (C).
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Fig.2 Tc-99m-HMPAO SPECT performed on the first hospi-

tal day showed high uptake in the left basal ganglia extending to
the left frontal cortex.

indicating the existence of active inflammation. Cere-
brospinal fluid examination showed increases in the num-
ber of cells (542/mm?, mononuclear cells 28%), glucose
(54 mg/dl), and protein (60 mg/d/). Radiograph computed
tomography (Radiograph CT), MRI, and SPECT with Tc-
99m-HMPAO were performed on the first hospital day.
Radiograph CT did not reveal any abnormality. The T2
weighted image (TR =2000 msec/TE = 100 msec) of
MRI performed on a unit with a 0.5 T superconducting
magnet, however, depicted multiple abnormal high signal
intensity, especially in the left basal ganglia, internal
capsula, and corona radiata (Fig. 1-A).

A Tc-99m-HMPAO SPECT study was performed as
follows. Twenty min after injection with Tc-99m-HMPAO
(740 MBq), sixty-four projection data were acquired in a
128 x 128 matrix (pixel size: 2 X 2 mm), in a 360-degree
step rotation mode with an acquisition time of 25 sec each,
by means of a triple head digital gamma camera equipped
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Fig.3 Tc-99m-ECD SPECT performed on the fifth hospital
day did not show corresponding high uptake in the left basal
ganglia, but showed rather low uptake in contrast to the Tc-99m-
HMPAO SPECT.

with low energy high resolution collimators. The in-plane
spatial resolution of this gamma camera was 6.1 mm
FWHM. The image reconstruction was performed by a
filtered back-projection method with a Ramp filter after
pre-processing with a Butterworth filter (cutoff frequency,
0.5 cycle/cm; order 10) to obtain 6 mm thick transaxial
images. Tc-99m-HMPAO SPECT did not show any ap-
parent decrease in regional cerebral blood flow, but high
tracer fixation was obviously delineated in the left basal
ganglia extending to the left frontal cortex, where abnor-
mal signal intensity was depicted on MRI (Fig. 2). Cere-
bral angiography performed on the third hospital day did
not show any abnormality, indicating that the main trunks
and branches were not involved. Tc-99m-ECD SPECT
was performed on the fifth hospital day with the same data
acquisition method as in the Tc-99m-HMPAO SPECT
except for the injected dose (600 MBq for Tc-99m-ECD).
In Tc-99m-ECD SPECT, left basal ganglia, where Tc-
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99m-HMPAO SPECT showed high uptake, did not show
corresponding high uptake but demonstrated rather de-
creased uptake (Fig. 3). The patient’s condition and clini-
cal manifestations had not changed significantly between
the two SPECT examinations.

On the basis of multiple disseminated lesions depicted
on MRI, cerebrospinal fluid abnormality, and a history of
Behget’s disease, a diagnosis of neuro-Behget’s disease
was made. From the sixth hospital day, the patient began
to receive prednisolone therapy. The T2 weighted image
(TR = 2000 msec/TE = 100 msec) of follow-up MRI per-
formed on the eighth hospital day still showed similar
abnormal finding to the previous one (Fig. 1-B), but the
clinical manifestations had gradually improved after the
prednisolone therapy was begun, and cerebrospinal fluid
examination results returned to normal on the eighteenth
hospital day. The T2 weighted image (TR = 3500 msec/
TE = 100 msec) of follow-up MRI performed after five
months showed marked improvement (Fig. 1-C), indicat-
ing amelioration of the lesions and the effectiveness of
prednisolone therapy.

DISCUSSION

Neuro-Behget’s disease produces a subacute hemorrhagic
and necrotizing meningo-encephalitis.® Pathologically,
exudative inflammatory change in vessel walls, gliosis,
demyelination, and microthrombi are observed.**!° These
pathological changes most typically affect the hypothala-
mus and brain stem. In addition to these structures, basal
ganglia and internal capsula are also commonly affected,
as seen in this case.>!!

In this case, Tc-99m-HMPAO showed high uptake in
the basal ganglia where MRI depicted abnormal signal
intensity. This high uptake could represent reactive
hyperemia caused by the inflammatory changes,’ although
the possibility of spurious “hyperfixation” of Tc-99m
HMPAO" could not be denied. In contrast to Tc-99m-
HMPAO, Tc-99m-ECD did not show corresponding high
uptake. Although there was an interval of four days
between the two SPECT examinations, a change in hemo-
dynamics was unlikely to be the cause of this discordance.
Since SPECT examinations were performed after about
one month from the onset of clinical manifestations, the
disease was thought to be already in a subacute phase at
this time. Considering the histopathological features of
neuro-Behget’s disease analogous to subacute encephali-
tis, an acute change in hemodynamics in this phase was
unlikely. In fact, the clinical manifestations were stable
and no obvious change was observed in this short interval.
And MRI performed before and after this interval did not
show any apparent differences.

Tc-99m-ECD has been developed as a new cerebral
blood flow tracer which has superior labeling stability to
Tc-99m-HMPAOQO. Both tracers are reported to show
similar brain distribution reflecting regional cerebral blood
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flow with the exception of luxury perfusion syndrome in
subacute cerebral infarction.'*!*!S Since the retention
mechanism of Tc-99m-ECD is thought to be related to its
metabolism in brain tissue,'® it is likely that Tc-99m-ECD
could not be retained in the damaged neuronal tissue
associated with impaired metabolism even if high perfu-
sion existed there. Being independent of the etiology, a
perfusion/metabolism mismatch could cause failure of
Tc-99m-ECD retention. The discordance between Tc-
99m-HMPAO and Tc-99m-ECD seen in this case could
be explained by the same mechanism expected for luxury
perfusion syndrome, although the initially affected re-
gions returned almost to normal on MRI. In subacute
stroke, the region showing luxury perfusion syndrome
may well lead to infarction, but luxury perfusion syn-
dromes associated with reversible neurological deficits
were also reported.'”"® In these cases, hyperperfusion was
thought to come from vasodilation of noninfarcted ves-
sels caused by local cerebral hypoxia. In the present case,
local hypoxia or acidosis induced by the inflammatory
changes originating in neuro-Behget’s disease may have
caused similar hyperperfusion and impairment of me-
tabolism. These possible pathophysiological changes could
be responsible for the discordance between Tc-99m-ECD
and Tc-99m-HMPAO. To prove this hypothesis, the dy-
namic SPECT technique would be valuable. It could
depict initial Tc-99m-ECD uptake and subsequent wash-
out due to the failure of the retention mechanism. Further
clinical experience would clarify the implications of Tc-
99m-ECD washout as a marker of neuronal tissue dam-
age.
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