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Clinical and radiological study of the central nervous system involvement
in exanthema subitum

Toshiyuki Hikita", T: atsuro Kaminaga®, Natsue N'ikamoto | Yasushi Fupn
Hideharu Tsubaki" Fummyd Kaga", Kaori Amakclla Ka(m Ogita"
Hiroshi Oba”, Yukishige Yanagawa"

Department of Pediatrics”, Radiology”, Teikyo University School of Medicine
Department of Occupational Therapy”, Mejiro University Faculty of Health Sciences

I_-A—bsn'acf We have investigated central nervous system involvement (convulsion or disturbance of
consciousness) in exanthema subitum (CNS-ES) between 1997 and 2006 in Teikyo University Hospital.

42 patients were diagnosed with CNS-ES (male 16, female 26). In evaluable patients, cure with
sequelae was recorded in 7/38 patients (male 2, female 5). Forty-one of the 42 patients diagnosed with
CNS-ES exhibited convulsions during the lever period, with seven of those occurrences happening
during the exanthema period. Anti human herpes virus 6 IgM was examined in 14 patients, resulting in 5
positives.

On single Photon Emission Computed Tomography (SPECT *™"Te¢ hexamethylprophylene amine
oxime), 15 out of 17 patients showed abnormal decreased perfusion in the frontal lobe, hemisphere and
localized areas. Decreased perfusion in the frontal lobe was observed in 8 patients (male 3, female 4),
abnormal lateral perfusion was observed in 6 cases (male 0, female 6), Computed Tomography (CT)
showed atrophy or edema in 4 of the 42 patients. Nine of 24 patients’ brain Magnetic Resonance Images
{(MRI) showed atrophy, delayed myelination or high intensity lesions. In patient cured with sequelae,
abnormal radiological findings were seen in 0/7 patients (0%) on CT, 3/6 (50.0%) on MRI and 6/6 (100 %)
on SPECT. In cured without sequelae patients, abnormal radiological findings were seen in 4/35 patients
on CT, 4/18 on MRI and 9/11 on SPECT.

| Kevwords | Exanthema subitum, Human herpesvirus 6 (HHV-6), SPECT(single-photon emission
computed tomography), Computed tomography (CT), Magnetic resonance imaging (MRI)
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Fig.1 A bar graph of hospitalized month and
case number
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Table 1 Clinical features of patients
fever period exanthema period HHVG
No Mo ek B g?&ﬁgﬁz oceurrence Pfc;lozrhgrsidn)Sz occurrence R eM frognoas
i® 9 | F no 1 no 1 E np
2 |10 M yes 1 I°C np
a 7| F no >50 E (+) np
4 | 14 | M no =50 E np
bel 32 ) F I np
6 | 6 | M no 3 I np
7113 M ves 1 yes 3 E (+) R-paralysis
8|8 (T ves 1 IC (—) np
9|6 | M yes 1 E (—) np
10| 10| M no 4 I'C (+) np
11 (13| M yves 2 EC unknown
12|10 M ves 1 FC np
13]9|F yes 1 no 9 I MR, Epi, quadriplegia
s 7 | F ves 2 FC np
15| 13| M ves 1 I'C np
16 | 10 | F ves 3 IFC np
171 23 | M yes 1 FC (—) unknown
18|10 F yes 2 I'C np
198 12 | F no 2 IC {(=) np
2006 | F no 1 FC (—) unknown
2112 | M yes 1 FC np
22 15| F ves 1 I°'C unknown
288 15 | M no 2 no 2 I np
24|14 | M ves 2 FC np
251 10| F no 1 D np
26| 11| F ves 1 no 2 | np
271 11 | M ves 2 I'C MR or AS
2816 | M ves 2 I (+) np
posl 13 | F yes 1 I'C np
30| 8 | F ves 2 I np
31| 10| F ves 1 E np
32|11 | F yes 1 no 3 I np
38| 9| F no 3 I [Zpi
Ml 11]F no il FC np
g 11 | F no 2 no 11 E (+) np
36 |14 | F yes 1 E(HHE) | (=) MR, R-paralysis
Sia| 25 | F yes 2 I (—) [ipi
38| 23| F ves 1 E np
39| 18| F 1o | D (=) MR, quadriplegia
40| 12 | F yes 1 D (—) np
AL | 11 | F yes 1 E np
42 | 28| M ves 1 E np

The abbreviations used are : No, case number ; Mo, month ; M, male ; F, female ; Sz, seizure ; FC, complex
febrile convulsion ; E, Encephalopathy ; HHE, hemiconvulsion-hemiplegia-epilepsy ; HHV6E IgM, Anti HHV-6
IgM ; np, no problem ; R, right ; L, left ; MR, mental retardation ; Epi, epilepsy ; AS, Asperger syndrome
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Table 2 Neuroradiologic findings of patients
Underline of case number indicates a patient with sequelae. The CT scan, MRl and SPECT
were performed on the day shown in the table.
cT MRI SPECT
e day| findings |day findings day findings
1|8 np
213 np
3| 4 | atrophy |15 atrophy
4 | 3 np
onl 2 np 13 np 15 np
6|1 np 7 (mild delayed myelination (susp) )
i 2 np 17 Bil* lobe atrophy 11 DP of Bil" lobe and LT lobe
8| 2 np
913 edema 27 np 6 np
10| 3 np
11| 3 np
1 2 np
el 5 np 30 BiF lobe atrophy 15 DP of BiF lobe
14 2 np 5 np
day 2 np ) np
161 3 np
e 3 np 10 np
18| 2 np
19 2 np
200 1 np
2l 2 np
22 2 np
23] 4 np 25 np 15 DP of BiF and RP lobe
24| 2 np
Do 1 np 22 np 16 DP of BilF lobe
26| 2 np 13 np
27 3 np
28 | 12 np 12 np
208 2 np
30| 2 np 24 DP of Bil" lobe
31| 3 [mild edema| 23 np
32' 3 np 17 Mild atrophy 13 Asymmeu_'y (]istribut.inn (:f_R_[ on Bi
cerebral hemisphere
33 2 np 9 (R choroidal fissure cyst) 17 mild DP of RF, T, P lobe
34| 3 np
30| 2 np 24 np 25 DP of BiF lobe
36| 2 np 12 L cerebral edema 9 DP of L cerebral hemisphere
S 2 np 7 np 40 DPof LT
384 1 edema 16 np 8 DP of L parahippocampal and LT lobe
390 5 np 16 np 8 DY of BiT, PO
40 2 np 32 Mild atrophy 25 | DP of BiF lobe and R cerebellar hemisphere
41 2 np 37 | White matter abnormalities of BiP (susp) | 38 mild DP of LT, LF, RF lobe (susp)
42| 1 np 23 np 24 DP of BiFF lobe (1.>R)

The abbreviations used are : np, no significant abnormality ; Bi, bilateral ; F, frontal ; R, right ; L, left ;
P, parietal ; susp, suspected ; DP, Decreased perfusion ; T, temporal ; P, parietal ; PO, parieto-occipital
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Fig.2

a, b : MRT2WI (a) and diffusion image (b) of
case 36 at day 10. The image shows
abnormal high intensity of the left
cerebral hemisphere.

c:T1WI of case 36 at 2 years 11 months

old. The image shows atrophy of the left
cerebral hemisphere.

d-g : SPECT of case 36. The scan shows
decreased perfusion of left cerebral
hemisphere. The arrows indicate de-
creased perfusion area.
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Fig.3

a: MRT1WI of case 33. The arrows indicate

chroidal fissure cyst.

b-e: SPECT of case 33. The scan shows
decreased perfusion of right frontal,
temporal and parietal lobe. The arrows
indicate decreased perfusion area.
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Fig.4

a: MRT2WI of case 7 at day 16. The image

shows frontal lobe atrophy.

c-f: SPECT of case 7. The scan shows
decreased perfusion of bilateral frontal
lobe and medial part of the left temporal
lobe. The arrows indicate decreased
perfusion area.
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Fig.5
a: CT without contrast scan of case 13 at
day 2 (2 days before hospitalization). The
CT scan shows no definite abnormality.
b: MRT2WI of case 13 at day 22. The
image shows frontal atrophy and left
subdural hemorrhage.
c-f: SPECT of case 13. The scan shows
decreased perfusion of bilateral frontal
lobe. The arrows indicate decreased
perfusion area.
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