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Regional cerebral blood flow was evaluated by %mTc-hexa-
methylpropyleneamine oxime SPECT in 7 patients (age range,
7-18 y; mean age, 9.1 y) affected with Behget's disease and
signs or symptoms of central nervous system involvement at
different times of their clinical history. Methods: Three patients
suffered from seizures, 3 patients were affected with severe
persistent headache that was refractory to common analgesic
and nonsteroidal antiinflammatory drugs, and 1 patient had
recurrent episodes of acute intracranial hypertension. Electro-
encephalography was performed on all patients, MRI on 5 pa-
tients, and CT on 1 patient. Brain SPECT was performed using
a high-resolution, brain-dedicated camera. After conventional
visual analysis by 2 expert readers, 2 transaxial sections were
drawn parallel to the bicommissural line: the first across the
thalami and the second across the temporal lobe at the level of
the mesiotemporal structures. Cortical regions of interest were
drawn automatically on the cortical ribbon on the 2 sections,
whereas other regions of interest were drawn by hand around
the basal ganglia, the thalami, and the mesiotemporal struc-
tures. Asymmetry analysis was then applied, and hypoperfusion
was considered when the asymmetry value was >10%. Re-
sults: Hypoperfusion was observed in all patients by visual and
asymmetry analyses; this finding was localized mainly in the
basal ganglia, the thalami, and the temporal cortex, including its
mesial portion. Temporal hypoperfusion was found primarily in
patients with seizures, and hypoperfusion of deep gray nuclei
was found mainly in the other patients. Electroencephalography
disclosed brain functional impairment in 5 of 6 patients, where-
as MRI showed multiple bilateral white matter lesions in 1 pa-
tient suffering from persistent headache. Conclusion: As in
adults, perfusion SPECT seems to be very sensitive in disclos-
ing brain abnormalities in children and adolescents with Beh-
cet’s disease and signs or symptoms of central nervous system
involvement, even with negative findings on brain MRI.
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Beh,cet's disease (BD) is a systemic vasculitis character-
ized by recurrent oral and genital ulcerations and relapsing
uveitis. Together with these typical features, virtually any
organ or system, including the central nervous system
(CNS), may be affected to some extent.

The diagnosis of BD is made on the basis of clinical
criteria established in 1990 by the International Study
Group (ISG) for BD {); criteria for the diagnosis of juve-
nile BD (JBD) still remain to be validated. Moreover, no
widely accepted criteria are available to define adult and
juvenile neuro-BD (n-BD). JBD actually has an insidious
relapsing—remitting course and often is oligosymptomatic at
the early stage, so that incomplete forms are commonly
found in children 2,3).

CNS involvement may be caused by either primary pa-
renchymal lesions or vascular damage, and signs or symp-
toms attributable to CNS involvement have been reported in
10%—-50% of the adult BD population and in as high as 35%
of the pediatric BD populationd]. It is likely that most of
this variability depends on different criteria used to define
the CNS disease(5). In fact, the range of clinical mani-
festations related to CNS impairment is extremely wide and
is not always easily recognized. Whereas clinical presenta-
tions such as motor hemisyndromes, meningeal syndrome,
seizures, and cranial nerve palsies usually do not represent
a diagnostic problem, other more subtle or even equivocal
syndromes related to CNS involvement, such as mild cog-
nitive deterioration and headache, may lead to misinterpre-
tation and contribute to underestimation of the actual prev-
alence 2).

The diagnostic challenge of n-BD is, therefore, particu-
larly relevant, and neuroimaging procedures have been used
successfully in suspected n-BD patients in recent years. In
adults, MRI haseen reported to show lesions mainly in the
brain stem, the basal ganglia, and the white matterpiaréion
of patients with clinically diagnosed n-BD5(7); in other
cases, MRI was found to be norm&-11). Recently, mag-
netic resonance angiography has been used to detacus
and arterial involvement in BD patientdd). Regional
cerebral blood flow studies by SPECT have repeatedly
shown perfusional deficits in patients with symptomatic
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n-BD with or without pathologic MRI findings 8—11, presentin 5 boys (patients 1, 2, and 4—6) and was associated with
13,14 and even in patients without clinically evident n-BDow back pain in 2 boys.

(13), a finding leading to the suspicion of subclinical brain Six patients suffered from nonspecific gastrointestinal symp-
involvement. MRI studies have been sporadic as far tams, such as recurrent abdominal pain and dlarrhea. No cardiac,
pediatric n-BD is concerne@), showing similar findings as nephrourolog_lc, pulmonary, or chrovascuIar_manlfestatlons were
in adults, and no SPECT data are available as yet. observed during the observation time. In 2 patients, ocular changes

. - are described together with CNS involvement. HLA B51 antigen
_In this St“?'y’ we report on a group O_f 7 patients aﬁeCt_quas present in 2 of the 7 patients (patients 2 and 5).
with JBD or incomplete JBD and suffering from neurologic
complaints, who underwent brain perfusional SPECT eBrain 2"Tc-HMPAO SPECT
amination using a brain-dedicated camera at different timesThe SPECT equipment used in this study (CERASPECT; Dig-
during their clinical history. Electroencephalography (EEGal Scintigraphics, Waltham, MA) acquires brain perfusion images
and MRI were also performed in most cases. of 9Mc-hexamethylpropyleneamine oxime (HMPAO) using a
camera equipped with a stationary Nal(Tl) annular crystal and an
array of 63 photomultipliers built outside the crystal. The cylin-
MATERIALS AND METHODS dric, low-energy, high-resolution lead collimator is the only mov-
Seven lItalian boys who showed clinical features that suggested thg piece during the acquisition at 15 s per stop over 120 stops,
diagnosis of BD were studied. The local ethics committee approvedth the head of the patient positioned inside. In this way the
the study, and each patient’s relatives gave informed consent. Bystem optimizes the trade-off between spatial resolution and
main clinical characteristics are summarized in Table 1. counting statistics. The sensitivity of the collimator with a point
Five patients matched the criteria of the ISG for BD) lfefore source in air is 190 counts per second (cps)/MBq (7.0.0pg/
the age of 16 y. Although the remaining 2 boys (patients 4 and @jth a spatial resolution for the 140 keV #"Tc <8.5 mm at the
did not meet the ISG criteria, they complained of recurrent oraknter of rotation and 6.3 mm in peripheral regions (full width at
aphthosis plus 1 of the other criteria proposed by the ISG. On thalf maximum). The geometry of the holes built in the collimator
basis of these data, they were defined as having incomplete BDequivalent to a triple-head rotating gamma camera, in that 3
according to the suggestion of other authd}p [t is noteworthy different regions of the detecting crystal contribute to the acquisi-
that patient 4 was the brother of patient 3, and their mother alson of counts during each angular position. Dedicated hardware
was affected with BD 15). and software procedures average these 3 different sinograms into
The heralding clinical manifestations developed when the psinograms equivalent to those generated by a single-head camera
tients were between 6 and 12 y old (median, 8.3 y old). The tin{&6).
interval between the onset of symptoms and the definite clinical All SPECT acquisitions were obtained 30—-90 min after intra-
diagnosis in the 5 patients with BD ranged fronol5ty (median, venous injection of 7.4-11.1 MBg/kg freshly prepar®dTc-
3 y). In the 2 patients with incomplete BD, the first symptonHMPAO (Ceretec; Amersham Medical, Ltd., Amersham, U.K.)

ensué 2 y before being referred to our institute. according to the procedure guideline for brain perfusion SPECT
Patients 3-5 have 1 parent affected with BD. Moreover, patieit7). Sensory input was minimized while injecting the tracer in a
1 has a positive family history (cousin) of oral aphthosis. quiet, dimly lit room, with the patient lying on a reclining chair

All 7 boys displayed recurrent buccal aphthosis with oral ulceréeyes closed and ears unplugged). All boys met these require-
Patients 2 and 7 had recurrent genital aphthosis, which occurreénts.
after buccal aphthosis. Patient 7 also had perianal aphthosis. VarSixty-four axial slices parallel to the anterior commissure—
ious skin lesions were present in all patients: papulopustular fgesterior commissure (AC—PC) line, 1.67-mm thick, were recon-
sions (patients 3-7), erythema nodosum (patients 1 and 2), atdicted on a 128< 128 matrix (1 pixel= 1.67 mm) using a
necrotic folliculitis (patient 2). A pathergy test was positive in 2-dimensional Butterworth-filtered backprojection (cutoff, 0.80
boys (patients 1 and 5). Arthralgias or enthesitis (or both) wasn; order, 10) according to a previously described meti@)l (

TABLE 1
Clinical Features of 7 Patients with Behget’s Disease and Signs or Symptoms of CNS Involvement
Patient Age at Pathergy HLA Aphthosis
no. onset (y) Sex test B51 Oral Genital Eye Skin Gastrointestinal
1 8 M + - + - —* + +
2 12 M - + + + - + +
3 9 M - - + - —* + +
4 7 M - - + - + -
5 8 M + + + - + +
6 11 M - - + - - + +
7 9 M - - + + - + +

*Retinal vasculitis.
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Two skilled readers performed visual interpretation of th6.5) X 100, where R is mean counts per pixel in the right ROl and
SPECT images. Semiquantitative evaluation was performed orL2s the corresponding value in the left ROI. Hypoperfusion was
transaxial sections parallel to the AC—PC line (8.3-mm thick: &onsidered when ROI asymmetry wasl0% @Q0). Asymmetry
slices summed together), as identified by the guide of a widefnalysis was chosen because of the rather symmetric perfusional
used anatomic atlasl®), which included brain areas in which pattern of the normal brain, especially in young peog#),(and
perfusion deficits had been found by visual analysis in all patientsecause of the impossibility of obtaining normal reference values
The first (upper) section was constructed by summing the 5 mastsuch a young age range.
intermediate of all slices, which included the thalami. The second
(lower) section was identified by summing 5 slices across t ) . )
mesiotemporal structures (hippocampal formation, including the MR! was performed on 5 patients (patients 2-4, 6, and 7) using
hippocampus and the parahippocampal gyrus). In each section,:h"%T su_perconductlv_e equipment W'th_ the foII_owmg pa}r_ame_ters:
cortical ribbon was delimited automatically and was then dividelalcom_mlssural paraxial planes; proto_nlc density (repetition time/
into twelve 30° sectors to identify 12 regions of interest (ROIs) ifCC time [TR/TE]= 2,000/30), T1-weighted (TR/TE 660/20),
the upper section and 10 ROIs in the lower section (in this sectigd T2-weighted (TR/TE= 2,500/120) sequences; sixteen 5-mm-
the most anterior ROIs are drawn on midline deep nuclei or outsificK slices with a 1-mm gap; 2 or 4 excitations; 26.1-cm field of
the brain). Moreover, irregular but symmetric ROIs were drawn b\ﬁ)ew_; and 256 25_6 matrix. Th? Tl-yve|ghted sequences were
hand around the thalami, the lenticular nuclei, and the head of tﬂgta'ned al_so after _|ntravenous !njectlon 9f 0.15 mmol/kg gado-
caudate nuclei in the upper section and around the mesiotemp(ﬂ%lrlltetate dimeglumine (Magnevist; Schering, Berlin, Germany).
structures in the lower section. Thus, 30 ROIs were identified g
each examination: 22 in the superficial cortex, 2 in the mesiotem-EEG was recorded on paper by 16 leads positioned over the
poral cortex, and 6 in the deep nuclei (Fig. 1A). Asymmetriegca|p of each patient according to the 10-20 International System
between homologous ROIs were computed as{[RJ/[R + L] X (according to the guidelines of the International Federation of
Clinical Neurophysiology). The EEGs were read by a pediatric
neurologist with expertise in EEG who was blind to the SPECT
and MRI results.

RESULTS

Brain Data

Table 2 summarizes the results of brain examinations,
including visual and semiquantitative SPECT analysis,
EEG, and MRI. Asymmetry data of individual patients are
detailed in Table 3.

Clinical Findings

The main clinical features and the neuroimaging findings
of the 7 patients follow; SPECT results are based on expert
visual diagnosis.

Patient 1.During the first year of the clinical course of
the disease,ta8B y of age, he developed severe intracranial
hypertension with papilledema, headache, and horizontal
diplopia. Contrast-enhanced brain CT findings were nega-
tive. EEG disclosed diffuse, high-voltage, slow waves, es-
pecially over the right centroposterior region. Ophthalmo-
logic evaluation revealed exudative retinal lesions, and
fluorescein angiography showed retinal vasculitis. No signs
of meningeal irritation were found. The clinical picture was
FIGURE 1. (A) ROIs drawn over 2 transaxial sections parallel to ~ attributed to acute vasculitis of the brain. High-dosage (5
bicommissural line. ROls were drawn automatically around super- mg/kg/d) methylprednisolone intravenous pulse therapy
ficial cortex by software option; symmetric ellipsoid ROIs are \as administered for 3 d, followed by oral prednisone (1
drawn by hand around mesiotemporal cortex (Ieft), and symmetric mg/kg/d) for the following dayS. The clinical Signs of in-

irregular ROls are drawn by hand around thalami and basal ganglia t ial h t . : d sianif f d th
(right). (B) Examples of brain hypoperfusion in 2 boys with BD. (Left) racranial nypertension Improved significantly, an e

Cortical hypoperfusion of right mesio- and laterotemporal cortex ~ Prednisone dosage was then tapered slowly and maintained
(arrowheads) in patient 2 (second SPECT examination); patient at a minimal dose of 5 mg every other day. Cyclosporine
also had hypoperfusion of head of right caudate nucleus. (Right)  was added at a dose of 3 mg/kg/d. The first brain SPECT
Hypoperfusion of right thalamus (arrowhead) (asymmetry of head examination was performel y after this episode and

of caudate nucleus did not reach cutoff asymmetry value of 10%) . .
in patient 1 (first SPECT examination). **"Tc-HMPAO uptake val- showed hypoperfusion of the right thalamus and the head of

ues are expressed according to common color scale. L identifies ~ the right caudate nucleus (Fig. 1B, right). At this time, the
left side of brain. patient suffered from severe headache, regularly relapsing
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TABLE 2
Brain Examination Findings of 7 Boys with Behget’s Disease and Neurologic Complaints

SPECT analysis

Patient
no. Examination Visual Semiquantitative EEG* MRI*
1 First R caudate, R thalamus R thalamus + NAT
Second L laterofrontal L laterofrontal, L mesiotemporal + NAT
2 First Normal Normal - NA
Second R latero- and R latero- and mesiotemporal, + —
mesiotemporal R caudate
3 L caudate, L polar L caudate, L polar temporal + -
temporal
4 L mesiotemporal L mesiotemporal + -
5 L caudate L caudate - NA
6 L polar temporal, L polar temporal, L thalamus, + -
L thalamus R mesiotemporal
7 L laterofrontal L laterofrontal + +

*

— = normal; + = altered.
Normal contrast-enhanced brain CT.
Caudate = head of caudate nucleus; NA = not available.

on the day without prednisone administration. Thus, pred-Patient 2. He developed recurrent episodes of diffuse
nisone (5 mg) was given every day, with substantial headeadache at 18 y of agé y after the onset of the disease,
ache relief. while being treated with low-dose oral prednisone. At this
Another less severe flare-up of cerebral vasculitis relapsee, EEG and brain SPECT findings were normal. Head-
occurral 2 y after the first one, with similar presentation as theche improved with a mild, transient increase of corticoste-
first flare-up. A new course of high-dose intravenous corticoeid dosage. One year later, he suffered from an apparently
steroid was given for 3 d, followed by prompt clinical im-primary generalized tonic—clonic seizure. EEG disclosed
provement. SPECT examination was repeated 1 wk after i€fuse discharges of high-voltage, sharp waves, whereas
onset of symptoms, showing hypoperfusion of the left lateratain MRI findings were negative. At this time, brain
frontal cortex. Contrast-enhanced CT findings were again n&@PECT showed hypoperfusion of the right mesio- and lat-

ative. Azatioprine (1 mg/kg/d) was added to therapy. erotemporal cortex (Fig. 1B, left). No antiepileptic treat-
TABLE 3
Semiquantitative Brain SPECT Data of 9 Examinations on 7 Boys with Behget’s Disease
Patient 1 Patient 2 Patient
ROI First* Second” First* Second* 3 4 5 6 7
Temporal polar -3.2 —-4.9 =54 -8.6 15.0 -5.5 -1.2 10.1 4.7
Temporal anterior 6.9 3.5 2.3 7.4 5.0 -54 3.4 3.7 -5.0
Temporal lateral 0.2 7.8 2.1 -10.8 —4.4 —5.6 7.0 5.0 -3.2
Temporooccipital 7.7 -0.3 2.9 =8.3 2.4 41 —4.4 —-2.2 -2.3
Occipital -3.7 -9.0 9.7 2.1 4.2 2.5 -5.8 -1.3 0.9
Temporal mesial 3.1 14.8 8.3 -11.3 —-3.5 10.5 2.5 -10.4 4.4
Frontal polar -1.8 —6.6 1.3 4.4 2.7 4.3 -1.2 1.9 -5.2
Frontal anterior -39 25 -3.9 —-4.3 0.9 -0.1 -3.2 7.0 5.0
Frontal lateral -3.7 1.1 -3.0 0.8 —-2.6 —-4.6 -3.4 —-2.5 11.5
Parietal -0.7 1.1 -3.0 3.0 4.6 1.2 —-4.5 0.5 2.7
Parietooccipital 0.1 3.1 -0.9 0.0 -0.9 2.2 -1.4 —-1.7 -0.5
Occipital 6.0 8.1 5.3 5.3 5.8 -0.2 4.9 2.9 1.5
Caudate nucleus -7.8 —-4.9 4.4 -10.4 10.8 7.5 11.8 -6.3 -3.7
Lenticular nucleus 3.1 1.2 4.0 2.7 -2.9 —-2.8 2.0 —-4.4 1.0
Thalamus -10.7 -5.0 6.0 -3.5 3.4 0.6 3.7 11.9 —-4.2

*Examination.
Semiquantitative asymmetry data indicate percentage asymmetry for couples of homologous ROlIs in 2 hemispheres; boldface type
indicates values >10%.
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ment was administered. Prednisone dosage was increaseudsis of complete BD was made. Before starting specific
0.5 mg/kg/d; EEG findings were normal 2 mo later, and théerapy, brain SPECT examination was performed, which
patient no longer suffered from neurologic complaints. showed hypoperfusion of the head of the caudate nucleus in
Patient 3.The first clinical manifestation was a generalthe left hemisphere. Neuroradiologic examination was
ized seizure (loss of consciousness with diffuse hypotoniglanned but the parents refused to continue any diagnostic
at 6 y ofage. At this time, EEG disclosed spikes and wavgsocedure and asked for the patient’s discharge. Treatment
over the left centrotemporal region with sporadic diffusionf the headache with low-dose prednisone (0.2 mg/kg/d)
to the whole brain, whereas brain MRI findings were nedrad begun, but the observation period was too short to judge
ative. Sodium valproate therapy was started at the dosageh# clinical response. The patient was no longer referred to
20 mg/kg/d. EEG was repeatedly positive in the followingur institute.
years, always showing abnormalities over the left central Patient 6.This patient had incomplete BD. Systemic and
and temporal regions, but the patient no longer suffer@ucocutaneous symptoms ensued at 11 y of age, together
from seizures. A9 y of age, meningeal syndrome ensuedvith episodes of bilateral, frontal headache with nausea and
Examination of cerebrospinal fluid revealed pleocytosiphotophobia, which failed to respond to common NSAIDs
represented mainly by lymphocytes, normal protein arslit improved significantly after corticosteroid administra-
glucose levels, and negative cultures for bacteria. Ophthébn. At 13 y of age, his headache worsened significantly
mologic examination disclosed retinal vasculitis. Brain MR&nd the patient was admitted to our institute. EEG findings
findings were again negative. A diagnosis of aseptic mewere normal, whereas brain SPECT showed hypoperfusion
ingitis was made and prednisone (1 mg/kg/d) was adminisf the left thalamus and polar temporal region. The patient
tered, followed by full recovery in 2 wk. Brain SPECT wasgeceived regular low-dose prednisone therapy, with im-
performed 6 mo after recovery of aseptic meningitis, whilerovement of symptoms. Taking into consideration the im-
the patient was seizure free, and showed hypoperfusiongbvement of systemic manifestations and headache, the
the left temporal polar cortex and caudate nucleus. Neufgrednisone dosage was tapered 2 mo later. He developed a
psychologic evaluation did not disclose any cognitive deftare-up a few months later and, again, the headache
icit. promptly worsened. At this time, EEG showed sporadic
Patient 4.This patient was the brother of patient 3 andharp waves over both centroparietal regions, especially of
had incomplete BD. A7 y of age, he presented withthe left hemisphere. MRI findings of the brain were normal.
complex sleep disturbances with the features of somnarain SPECT was planned but was not feasible because of
bulism. In the same period, he began to experience recurrgsgfistic difficulties. The prednisone dosage was increased
episodes of throbbing headache in both frontotemporal rggain and was followed by full clinical recovery. After 1y
gions. Parents and teachers reported inadequate school pefollow-up, the patient still is in clinical remission with
formance, and a moderate deficit of attention and learnia@ily oral low-dose prednisone therapy and without having
was shown by neuropsychologic evaluation. Diurnal sleefeveloped the complete form of BD.
EEG recording showed high-voltage, sharp waves andpPatient 7.One year after the onset of mucocutaneous
spikes over both frontal regions, sometimes involving thymptoms (89 y of age), the patient began to experience
whole brain. MRI findings of the brain were normal. Theevere, subcontinuous bilateral frontal headaches. EEG
child received carbamazepine (200 mg/d), which resultedshowed diffuse slow waves and sporadic sharp waves over
strong improvement of sleep disturbances and wake apgth frontotemporal regions. Brain MRI findings were neg-
sleep EEG changes. Mucocutaneous and systemic manifggze. His headache was substantially unresponsive to
tations ensued approximayel y later, when brain SPECT NSAID therapy but improved greatly during corticosteroid
disclosed hypoperfusion in the left mesiotemporal regioadministration. At 11 y of age, the patient came to our
Because of the worsening of sleep episodes, the dosage@éntion. His headache and the general clinical picture had
carbamazepine was doutld y later, with new improve- worsened. EEG showed diffuse slow waves and brain MRI
ment. Follow-up was extended to 18 mo, with the patiewfisclosed mild, diffuse hyperintensity of the periventricular
receiving nonsteroidal antiinflammatory drugs (NSAIDsyhite matter and centrum semiovale of both hemispheres
and the same dosage of carbamazepine and still not meetin@d a small area of hyperintensity in the left cerebral pe-
the full ISG criteria for complete BD. duncle. Brain SPECT showed hypoperfusion of the left
Patient 5.Recurrent episodes of diffuse headache startggterofrontal cortex. The patient received a course of oral
at 6 y of age. At this time, EEG findings were negativeprednisone (1 mg/kg/d) with improvement of his headache
Because of the relapsing-remitting course of headache, #ifi the general condition.
patient received common analgesic drugs and no specific
investigation was performed. Two years later, at 8 y of age,
mucocutaneous manifestations of the disease ensu@!fcussz
whereas headache worsened significantly. Hence, the pathis study reports a cerebral perfusion deficit in a group
tient was admitted to our institute. On the basis of thef boys with BD and central neurologic symptoms. Brain
clinical history and the mucocutaneous syndrome, the diag§PECT findings supported the clinical diagnosis in all
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cases; moreover, therapeutic changes that were made ®ulcontinuous temporal pattern, and the poor response to
patients also took into account the SPECT report. common analgesics and NSAIDs.

In fact, the first SPECT examination was performed on Brain perfusional SPECT was very sensitive in this series
patient 1 during a period of severe headache and showadcthildren with n-BD by disclosing brain functional abnor-
hypoperfusion of the right thalamus and the head of rightalities in all cases, even in the 5 patients with negative
caudate nucleus, which led to an increase in prednisom&in structural examinations. Therefore, perfusional
dosage. A second SPECT study was performed on the sa®RECT may be used to confirm the clinical diagnosis of
patiert 1 y later, during recurrence of cerebral vasculiti;}-BD and to guide therapeutic choice, as happened in 4 of
and showed hypoperfusion of the left laterofrontal cortex patients of this series. In this context, EEG, though lacking
with negative findings on brain CT. Clinical relapse andpatial resolution, also appeared to be very sensitive to brain
SPECT findings supported the addition of azathioprine tovolvement, by showing abnormalities in most cases, as
corticosteroids, which was followed by clinical remissionteported recently for brain-stem auditory evoked potentials
The changing pattern of hypoperfusion in this patient is i(28).
keeping with PET%) and SPECT®) studies, which showed As far as SPECT data analysis is concerned, perfusional
fluctuation of deficits in patients with n-BD either afterdeficit was first assessed by visual analysis and then by
adequate therapy or during relapse of the disease. Patieasgmmetry analysis (10% cutoff), with good agreement
suffered a generalized seizure after a long-lasting headachetween the 2 methods (Table 2). Cerebral perfusion has
brain SPECT showed hypoperfusion of the right mesio- afieten reported to be rather symmetric in healthy humans by
laterotemporal cortex, whereas EEG disclosed diffuse diseveral techniques, including quantitatit®xe (29) and
charges of high-voltage, sharp waves and MRI findingemiquantitative®*™Tc-HMPAO SPECT 21). Perfusion
were normal. Again, SPECT findings guided corticosterosymmetry is more obvious in healthy young people, in
therapy with disappearance of the seizures. In patient 5, wiwbom SDs of asymmetry values were found not to exceed
suffered from refractory headache, prednisone administ@4% for gray matterZ1), thus pointing to values-7% as
tion was started after SPECT showed hypoperfusion of theotentially abnormal asymmetry. A threshold of this order
left caudate nucleus, although the follow-up was too shorti® in keeping with the findings that good interobserver
evaluate the response to therapy. Finally, in patient 6, braigreement is reached in recognizing artificial lesions in the
SPECT disclosed hypoperfusion of the left thalamus amerebellum when counts are reduced between 5% and 10%
temporal pole during chronic headache 2 mo before EE® either of the 2 hemisphere2Q). Moreover, if a range of
showed mainly left-sided changes, and guided corticosiaterhemispheric difference between 10% and 13% is re-
roid administration led to clinical remission. garded as significant in acute stroke, where definite struc-

SPECT was performed on patients 3 and 4 during netwal lesions exist30,3]), a threshold of 10% seems to be
rologic remission, and SPECT findings were related to EE&h acceptable choice in a series of patients with normal
changes. In patient 3, who had suffered from seizures andttuctural brain examinations in 5 of 6 instances.
episode of aseptic meningitis, hypoperfusion of the left Similar to the findings of several studies that have re-
temporal polar cortex and caudate nucleus matched wgbrted brain perfusional deficit in n-BD of adulthood in the
EEG changes over the left centrotemporal region. In patidast decaded—11,13,1%, explanation of SPECT results in
4, who had presented sleep disturbances with bilateral frarkildren is not univocal because different mechanisms have
tal headache, SPECT disclosed hypoperfusion in the lbien suggested for the pathophysiology of n-BD. During
mesiotemporal region, whereas EEG showed bilateral fromBD, focal brain lesions are found more commonly in the
tal changes. brain stem, basal ganglia, and hemispheric white matter, but

Patient 7 was probably the most intriguing one, showingathologic changes are widespread and may involve virtu-
multiple, bilateral white matter changes on MRI, diffusally any part of CNS, including the spinal cor2h). Lesions
EEG changes, hypoperfusion of the left frontal cortex, and the cortex are very sparse and, for unknown reasons, the
only headache at clinical presentation. Headache has beerebellum is seldom involve®?). Vasculitis of the CNS
regarded as a possible lone clinical manifestation of peds-the most frequently invoked mechanism and, indeed, it
atric n-BD @,3,22,23, and recent neuroimaging findings inhas been proven in some studi8234, but other factors
adulthood are in line with this interpretatioB,f). In fact, have been suspected to play a role. Cerebral vein thrombosis
isolated headache, which is observed frequently, is netems to be responsible for only part of the ca2s, (
always taken into right account to define n-BR).(Al- whereas the presence of chemical mediators that may cause
though a recent assessment of interobserver agreenmerebral damage, such as the interleukin-6 and oligoclonal
about detection of n-BD symptoms has given encouragihgA and IgM, awaits further confirmationl18). Finally,
results 4), agreement is still lacking on this issu#b], and some authors suspect that the main cause of cerebral dam-
whether headache must be considered a risk factor fage is not of vascular origin26,35, and an emblematic
developing more serious neurologic involvement in the lontase of neutrophilic and eosinophilic inflammation of brain
term is still debated26,27). Features of headache in thigissue without vasculitis has been described recer3®y. (
series were the rather diffuse localization, the continuous ©n the other hand, according to a recent vi&g)( brain
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parenchyma| involvement in n-BD would be the result of a magnetic resonance imaging findings in a patient with neuro-&etiseaseClin
combination of focal lesions in classical sites (i.e., uppey
brain stem, basal ganglia, and white matter) and relatively mra for diagnosing Behet's disease and internal jugular vein thrombosis.
low-grade, diffuse inflammation of CNS, as shown by Scott
(37). This character of histopathology would explain thé*
discrepancy between the most typical sites of lesion by MR,
and clinical and perfusional findings, which point to fre-

quent involvement of the cerebral cortex, as a likely result
of disseminated inflammation. In our series, the finding of
hypoperfusion of basal ganglia and thalami in patients suf-
fering from diffuse headache seems in line with this intef®
pretation. Moreover, probably because of the relatively inz.
frequent focal involvement of the cerebral cortex in

pathologic series7,32, cortical hypoperfusion has also, .

Nucl Med 2000;25:156-157.
Danaci M, Akpolat T, Koyuncu M, Unal R, Belet U. The advantages of MRI and

Comput Med Imaging Grapt2000;24:121-124.

Garcia-Burillo A, Castell J, Fraile M, et al. Technetium-99m-HMPAO brain
SPECT in Behet's diseaseJ Nucl Med 1998;39:950-954.

Kao H, Lan J-L, ChangLai S-P, Chieng P-U. Technetium-99m-HMPAO SPECT
and MRI of brain in patients with neuro-Begétts syndrome.J Nucl Med
1998;39:1707-1710.

KonePaut |, Geisler I, Wechsler B, et al. Familial aggregation in Bkc
disease: high frequency in siblings and parents of pediatric probarRisdiatr
1999;135:89-93.

Genna S, Smith AP. The development of ASPECT, an annular single crystal
brain camera for high efficiencyEEE Trans Nucl Sci1988;35:654—658.

Juni JE, Waxman AD, Devous MD, et al. Procedure guideline for brain perfusion
SPECT using technetium-99m radiopharmaceuticaucl Med 1998;39:923—
926.

. Rodriguez G, Nobili F, Copello F, et 8™ c-HMPAO SPECT and quantitative

been interpreted as a result of cortical deafferentation from electroencephalography in Alzheimer's disease: a correlative siudycl Med
deeper gray structures that are frequently impaired. The 1999:40:522-529.

finding that cortical hypoperfusion responds with a higher

19.

Talairach J, Tournoux Fo-Planar Stereotaxic Atlas of the Human Brakew
York, NY: Thieme Medical; 1980.

blood flow increase to administration of acetazolamide than stapleton SJ, Caldwell CB, Leonhardt CL, Ehrlich LE, Black SE, Yaffe MJ.
do areas with normal perfusion suggests a preserved corticaPetermination of thresholds for detection of cerebellar blood flow deficits in brain
S

microcirculation and would support the hypothesis of diag;

chisis @8).

22.

CONCLUSION

23.

Similar to reports in adults, brain perfusional SPECT is a

very sensitive method to detect brain involvement in pedi*
atric patients with n-BD syndromes and may support the
clinical diagnosis of n-BD, especially in children with neg=s.

ive findin n brain str ral examinations. Th ly-
ative d gs o brain structural exa ations € po 6. Akman-Demir G, Baykan-Kurt B, Serdaroglu P, et al. Seven-year follow-up of

morphous clinical presentation of n-BD and differences

between adults and children in the clinical picture requireza.

consensus to better define the clinical and instrumental
diagnosis of CNS involvement.

28.
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