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Brain Perfusion SPECT Imaging in Sturge-Weber Syndrome:
Comparison with MR Imaging

Jin-Sook Ryu, M.D., Yun Young Choi, M.D., Dae Hyuk Moon, M.D.
Seoung-Oh Yang, M.D., Tae-Sung Ko, M.D|", Shi-Joon Yoo, M.D.”
and Hee Kyung Lee, M.D.

Departments of Nuclear Medicine, Pediatrics’, and Radiology™,
Asan Medical Center, University of Ulsan, Seoul, Korea

The purpose of this study was to evaluate the characteristic perfusion changes in
patients with Sturge-Weber syndrome by comparison of the findings of brain MR

images and perfusion SPECT images.

BnTe-HMPAO or ®™Tc-ECD interictal brain SPECTs were performed on 5 pediatric

patients with Sturge-Weber syndrome within 2 weeks after MR imaging.

Brain SPECTs of three patients without calcification showed diminished perfusion in
the affected area on MR image. A 3 month-old patient without brain atrophy or
calcification demonstrated paradoxical hyperperfusion in the affected hemisphere, and
follow-up perfusion SPECT revealed decreased perfusion in the same area. The other
patient with advanced calcified lesion and atrophy on MR image showed diffusely
decreased perfusion in the affected hemisphere, but a focal area of increased perfusion

was also noted in the ipsilateral temporal lobe on SPECT.

In conclusion, brain perfusion of the affected area of Sturge-Weber syndrome patients
was usually diminished, but early or advanced patients may show paradoxical diffuse or
focal hyperperfusion in the affected hemisphere. Further studies are needed for better
understanding of these perfusion changes and pathophysiology of Sturge-Weber

syndrome.
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Table 1. Summary of Clinical Findings

Case Facial Age of

No.

Sex Age . .
angioma  selzure onset

Neurological Mental

EEG finding development

Lt. V1 V2

Lt. hemispheric

Rt. post-ictal

1 F 3M T . hemi i
° distribution Mo dysfunction Criiparests
Lt. glaucoma
2 M 9Mo Ift' \./1 YZ 9Mo Lt posterior . Negative Normal
distribution cerebral dysfunction
3 M 3vsMo VPVZ iy oo Lt. posterior Negative Normal
distribution cerebral dysfunction
. . i i . . d firmed
4 F 3Mo R.t Yl YQ 3Mo Rt hemlspbenc Lt. hemiparesis Delayed(confirme
distribution dysfunction after follow—up)
: Lt. hemiparesis
Bilateral Rt. hemispheric Lt facial weakness
5 M 12Y 5Mo VI~V3 & 8Y - HIemISPREnc - : Delayed
dysfunction dysphagia
Body
Rt. glaucoma
V1 : ophthalmic branch of trigeminal nerve, V2 : maxillary branch of trigeminal nerve,
V3 ¢ mandibular branch of trigeminal nerve
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Table 2. Summary of Imaging Findings

Case No. MR Imaging Brain Perfusion SPECT imaging (Radiopharmacentical)
1 Mild CA and diffuse LE | perfusion in left cerebral hemisphere,
in left cerebral hemisphere especially parietal and occipital lobe (®™Tc-HMPAO)
2 Mininal CA and LE | perfusion in left temporo-occipital lobe
left temporo-occipital lobe (®™Tc-HMPAO)
3 Mild CA and LE in left | perfusion in left high parietal and occipital lobe
high parietal and occipital lobe (®™Tc-ECD)

4 LE without CA in rigth cerebral
hemisphere and right choroid plexus,
and multiple dilated deep veins

Initial(3Mo): Diffusely 1 perfusion in right
cerebral hemisphere (*™T¢c-HMPAO)

Follow-up(9Mo): | perfusion in right
cerebral hemisphere, especially temporo-parietal lobe
(*"Tc-HMPAQ)

5 Severe CA with gyral calcifiation, | perfusion in right cerebral hemisphere,
and diffuse LE in right except focal 1 perfusion in right tempoal lobe
temporo—parieto—occipital lobe (¥™Tc-ECD)

(CA: cerebral atrophy, LE: leptomeningeal enhancement, |: decreased, 1: increased)
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Fig 1. A 3 month-old infant girl presented with left-sided facial nevus and right-sided
seizure (case 1). Tl-and Gd-DTPA enhanced T1-weighted MR axial image
shows left cerebral atrophy and diffuse leptomeningeal enhancement in the left
cerebral hemisphere (A and B). T2-weighted MR image demonstrates a low
signal intensity in the white matter of left cerebral hemisphere which suggests
adult pattern of myelination (C). ¥mTe-HMPAO SPECT shows diffusely
decreased perfusion in the left cerebral hemisphere (D).
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Fig 2. A 3 month-old infant girl presented with right
sided facial nevus and recent left sided seizure
(case 4). Tl-weighted MR axial image shows
no definite abnormality (A). Contrast enhanced
T1-weighted MR image reveals marked
leptomeningeal enhancement In the right cerbral
hemisphere and right choroidal plexus (B).
T2-weighted MR images shows increased signal
from the unmyelinated white matter of the
normal left hemisphere, whereas the signal
intensity of the white matter of the abnormal
right hemisphere is slightly less than that of the
gray matter (C). On “"Tc-HMPAO SPECT,
perfusion of the right cerebral hemisphere is
paradoxically increased (D). 6 months later (age
of 9 month), follow-up *™Tc- HMPAO SPECT
showes diffusely decreased perfusion in the
right cerebral hemisphere (E).
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Fig 3. A 12 year-old boy presented with multiple port wine nevus, right glaucoma, left
hemiparesis and seizure (case 5). T1- weighted and contrast enhanced T1-
weighted image shows severe parenchymal atrophy and diffuse gyral
enhancement in the right temporo-parieto-occipital area (A and B). T2-weighted
image demonstrates dark signal intensity indicating gyral calcification (C. arrow).
On ®™Tc-ECD SPECT image, right cerebral perfusion is diffusely decreased
except for focal increased perfusion in the right temportal lobe (D).
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