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cute disseminated encephalomyelitis (ADEM) is an inflammatory
demyelinating disorder of the central nervous system (CNS) that is
usually monophasic, but a relapsing variant, is also well-described.1,2

However, the children with this disease sometimes pose a difficult diag-
nostic dilemma for the treating physician, as it may be difficult to clinically
distinguish ADEM from CNS infections, with a consequence of delayed tre-
atment and possible neurologic sequelae.3,4 The pathogenesis is unknown;
but there is evidence of autoimmune-mechanisms initiated by autoreacti-
ve CNS-specific T-cells causing demyelization following an antecedent in-
fection, vaccination, or even with no recognized preceding illness.5

In this paper, an initially misdiagnosed, unusual case of ADEM following
Herpes simplex virus type 1 infection, involving the optic tracts, mesencep-
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AABBSS  TTRRAACCTT  Acu te dis se mi na ted en cep ha lom ye li tis (ADEM) is a mo nop ha sic, im mu ne-me di a ted
dem ye li na ting di se a se that can ari se spon ta ne o usly, ho we ver it most fre qu ently fol lows an in fec ti -
o us ill ness (acu te cen tral ner vo us system in fec ti on), or im mu ni za ti on. As the re are im por tant va ri -
a ti ons with re gard to tre at ment and prog no sis, it is im por tant to dif fe ren ti a te bet we en ADEM and
acu te in fec ti ons of the cen tral ner vo us system, ho we ver it may not be easy in all ca ses. We re port
a 9-ye ar-old ca se of aty pi cal ADEM in vol ving the bra ins tem fol lo wing the Her pes Simp lex En cep -
ha li tis Type 1; who has be en ini ti ally mis di ag no sed, and had high fe ver till the ini ti a ti on of cor ti -
cos te ro id tre at ment.

KKeeyy  WWoorrddss::  DNA poly me ra se, simp lex vi rus; adult chil dren 

ÖÖZZEETT  Akut yay gın en se fa lo mi ye lit (ADEM) ken di li ğin den or ta ya çı ka bi len, tek faz lı, ba ğı şık lık
sis te mi-ara cı lı mi ye li ni zas yo nu bo zu cu bir has ta lık tır; bu nun la bir lik te, en sık ola rak en fek si yöz
bir has ta lı ğı (akut san tral si nir sis te mi en fek si yo nu) ve ya aşı la ma yı ta kip et mek te dir. Te da vi ye ve
prog no za gö re önem li de ğiş ken lik ler bu lun du ğun dan, ADEM ve san tral si nir sis te mi nin akut en fek -
si yon la rı ara sın da ayı rım yap mak önem li dir; bu nun la bir lik te bu ayı rım tüm va ka lar da ko lay ol -
ma ya bi lir. Biz, Tip 1 Her pes Simp leks En se fa li ti’ ni ta ki ben be yin sa pı nı da tu tan, baş lan gıç ta yan lış
ta nı ko nan ve kor ti kos te ro id te da vi si nin baş lan gı cı na ka dar yük sek ate şi sü ren, 9 ya şın da bir ati pik
ADEM va ka sı nı bil di ri yo ruz. 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Her pes simp leks tip 1; genç ado le san  
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ha lon, and the bra ins tem is pre sen ted with se ri al
mag ne tic re so nan ce ima ging (MRI) and po sit ron
emis si on to mog raphy (PET) fol low-up fin dings.

CA SE RE PORT
A 9-ye ar-old boy with no an te ce dent ill ness pre-
sen ted with un con trol led fe ver. He had de ve lo ped
he a dac he and na u se a two days pri or to his pre sen -
ta ti on. Pre di ag no sed with me nin gi tis, he was put
on an ini ti al an ti bi o tic and non-ste ro i dal an ti-inf -
lam ma tory drug re gi men. A bra in com pu ted to-
mog raphy (CT) on day four of his ad mis si on was
nor mal. As the pa ti ent did not show any im pro ve -
ment, with per sis tent se i zu res du ring his hos pi ta li -
za ti on, he was trans fer red to a pe di at ric ne u ro logy
unit for furt her eva lu a ti on. His blo od co unt, blo od
bi oc he mistry, C-re ac ti ve pro te in, thro at, uri ne and
blo od cul tu res we re wit hin nor mal li mits. Ce reb -
ros pi nal flu id (CSF) exa mi na ti on re ve a led 12 le u -
kocy tes (80% lymphocy tes), 28 mg/dl pro te in, 49
mg/dl glu co se (se rum glu co se 94 mg/dl), and 125
mEq/l chlo ri de. CSF was ne ga ti ve for oli goc lo nal
bands. Cra ni al MRI sho wed patchy are as of hype -
rin ten sity at the right tha la mus, pe ri ven tri cu lar
whi te mat ter, and op tic tracts (Fi gu re 1). Se rum
and CSF an ti bo di es for ne u rot ro pic vi ru ses we re
ne ga ti ve, ex cept for Her pes simp lex vi rus (HSV)-1
[se rum HSV-type 1 IgM: 1.7 RU/ml, HSV-type1
IgG: 28.3 RU/ml; CSF HSV-type 1 IgM: (±) (no tit -
ra tes), HSV-type 1 IgG: 182.7 RU/ml]. Con va les -
cent ti ters of HSV-type 1 IgG an ti bo di es sho wed
sig ni fi cant HSV-1 IgG ti ter se ro con ver si on, which
was gre a ter than fo ur-fold. Acy clo vir was ini ti a ted
for the tre at ment of HSV-1 en cep ha li tis. At the se -

cond we ek of acy clo vir tre at ment, the pa ti ent did
not show any cli ni cal im pro ve ment, with per sis -
tent fe ver. Re pe a ted blo od and CSF cul tu res fa i led
to pro du ce a ca u sa ti ve agent. Con si de ring fa mi li al
his tory and a po si ti ve pu ri fi ed pro te in de ri va ti ve
(PPD) test, an ti tu ber cu lo sis agents we re ad ded to
his tre at ment. On furt her la bo ra tory in ves ti ga ti on,
uri ne and plas ma ami no acids, uri ne or ga nic acids,
ar te ri al blo od gas, and am mo ni um le vels we re fo -
und to be nor mal. There was no ewidence for mi-
toc hon dri al di se a ses in muscle biopsy. CSF lac ta te
(20.6 mg/dl; ran ge: 4.5-19.5), pyru va te (0.52 mg/dl;
ran ge: 0.36-0.59), and plas ma lac ta te: (34.2 mg/dl;
ran ge: 4.5-19.5) le vels we re wit hin nor mal li mits.
Se ro lo gi cal vas cu li tis scre e ning tests (i.e. comp le -
ment fac tors, an ti-car di o li pin an ti bo di es, an ti-SSA,
an ti-SSB, rhe u ma to id fac tor and an ti-do ub le stran -
ded-DNA an ti body) we re ne ga ti ve. Im mu nog lo bu -
lin le vels we re fo und high (IgA: 330 mg/dl, IgM:
343 mg/dl, IgG: 3410 mg/dl). Pe rip he ral scre e ning
for ot her pri mary si te of ma lig nancy, inc lu ding bo -
ne mar row samp ling, ab do mi nal so nog raphy and
tho ra cic CT fa i led to re ve al any pat ho logy. The pa-
ti ent’s fe ver still per sis ted, with ad di ti o nal on set of
vi su al dis tur ban ces, de te ri o ra ting of cons ci o us ness,
and qu ad ri pa re sis. A re pe a ted MRI on day 45 re ve -
a led mul tip le new hype rin ten se fo ci, so me of
which sho wing in ten se con trast en han ce ment at
the pons, left ce reb ral pe dunc le, tha la mus, and op -
tic chi asm (Fi gu re 2). PET scan re ve a led re du ced
le vels of bra in me ta bo lism on the left tha la mus,
com pa red to the right (Fi gu re 3). In light of the se
fin dings, the pa ti ent was di ag no sed with ADEM se -
con dary to a HSV in fec ti on, and put on a high-do -
se in tra ve no us ste ro id re gi men. On day three of the
ste ro id the rapy, the pa ti ent was unfebrile with fast
cli ni cal im pro ve ment. Two con trol MRI, per for -
med one month apart, sho wed re so lu ti on of the le-
si ons (Fi gu re 4). Fo ur ye ars af ter ad mis si on, the
pa ti ent was do ing well, with no re si du al ne u ro lo gic
se qu e lae ex cept for im pa ir ment in dis cri mi na ting
red and gre en co lors.

DIS CUS SI ON
It is im por tant to re cog ni ze the spec trum of both
cli ni cal and MRI fin dings in ADEM not only in or -
der to li mit the inf lam ma tory pro cess in vol ving the

FIGURE 1: Axial FLAIR images obtained at the level of mesencephalon (a)
and basal ganglia (b). Note diffuse increased signal intensity at the right thal-
amus. 
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FIGURE 2: Repeated MR images at day 45. Axial T2 weighted (a), postcontrast T1 weighted (b) images obtained at the same level and axial T2 weighted image
from the basal ganglia (c) shows newly developed increased signal intensity at the optic chiasm, left thalamus and left cerebral peduncle. The left cerebral pe-
duncle is enlarged and shows nodular enhancement. Please note that the right thalamus is normal at this stage. 
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CNS, but al so to pre vent se qu e lae or even mor ta -
lity.3 The cha rac te ris tic cli ni cal fe a tu res of ADEM
inc lu de fe ver, he a dac he, me nin gis mus, se i zu res,
op tic ne u ri tis, let hargy and dif fu se en cep ha lo -
pathy.4-6 In the ca se pre sen ted, the pa ti ent was ini-
ti ally mis di ag no sed with bac te ri al me nin gi tis, and
then as HSV type 1 en cep ha li tis, and tre a ted ac cor -
dingly in a sta te hos pi tal. Alt ho ugh it is well known
that HSV type 1 is an es tab lis hed ca u se of en cep -
ha li tis, it must be emp ha si zed that the re is a form
of en cep ha li tis not du e to di rect vi ral in fec ti on of
the bra in pa rench yma, but an al te ra ti on of nor mal
im mu ne func ti on fol lo wing a vi ral in fec ti on; it is
com monly known as ADEM.7  Ka ji et al. re por ted a
ca se se ri es in which ap pro xi ma tely 10% of the pa-
ti ents with HSV in fec ti on sub se qu ently de ve lo ped
ADEM.8 In this set ting, MRI plays an im por tant ro -
le in dif fe ren ti a ting ADEM from her pes en cep ha li -
tis, sin ce both ha ve dis tinct es tab lis hed ima ging
fin dings.7,8 On MRI, ADEM cha rac te ris ti cally in-
vol ves are as inc lu ding the co ro na ra di a ta, pe ri ven -
tri cu lar whi te mat ter, op tic ner ve, ce re bel lar
pe dunc les, and bra ins tem in an asy mmet ri cal fas h-
i on. De ep gray mat ter in vol ve ment may al so be se -
en. On the con trary, HSV en cep ha li tis is ge ne rally
symmet ri cally con fi ned to the fron to-tem po ral are -
a and the de ep gray mat ter is ge ne rally spa red.7

PET may al so be used as an ad junct to MRI in dif-
fe ren ti a ting tu mors and en cep ha li tis from ADEM,
when the le si on is not en ti rely cha rac te ris ti cally lo-

ca ted, such as in the bra ins tem or pons. On PET
scans, the dem ye li na ting pro cess is iden ti fi ed by
dec re a sed le vels of me ta bo lism, li ke in the pre sen -
ted ca se, as op po sed to en cep ha li tis.9

Du e to the de lay in di ag no sis and ini ti a ti on of
pro per tre at ment, the pre sen ted pa ti ent ex hi bi ted a
prog res si ve form, with ap pe a ran ce of new le si ons
in vol ving the tha la mus, me sen cep ha lon and pons
du ring the 45 days of hos pi ta li za ti on, which in fact
ref lected a ra di o lo gi cal re lap se typi cal of ADEM.
In vol ve ment of the me sen cep ha lon and pons, as in

FI GU RE 3: Ce reb ral FDG-PET study de picts dec re a sed le vels of me ta bo -
lism at the left tha la mus sup por ti ve of a dem ye li na ting pro cess.



this ca se, is unu su al and sel domly re por ted.9,10 Con-
trast en han ce ment in ADEM is not an at tri bu tab le
fe a tu re and, when re por ted, it is in ring, dif fu se or
no du lar pat tern.10 In the pre sen ted ca se, only the
pons le si on sho wed no du lar con trast en han ce ment
si mu la ting a tu me fac ti ve pro cess. This se lec ti ve en-
han ce ment may be du e to dif fe rent deg re es of da -
ma ge in blo od-bra in bar ri er in dif fe rent le si ons.
Con si de ring the mul tip ha sic na tu re of the di se a se,
it might al so be con si de red that this se lec ti ve en-
han ce ment may be partly de pen dent on the age of
each le si on.9

Alt ho ugh the pat ho ge ne sis of ADEM is con si -
de red to be au to im mu ne, a number of aut hors still
sus ta in the hypot he sis of an in fec ti o us eti o logy.11

The lack of response to an ti-in fec ti o us the rapy and
even the wor se ning of the cli ni cal sta tus in this ca -
se sup ports the autoimmune the ory in ADEM. Ad-
di ti o nally, the fact that CSF HSV-1 IgG le vels we re

much hig her than tho se of plas ma IgG is al so sup-
por ti ve of the in trat he cal an ti body pro duc ti on.
This de mons tra tes that an in fec ted host co uld mo -
unt an im mu ne re ac ti on, re sul ting in the pro duc ti -
on of an ti vi ral an ti bo di es, which can, in turn,
cross-re act with mye lin au to an ti gens, such as mye -
lin ba sic pro te in, pro te o li pid pro te in, and mye lin
oli go den drocy te pro te in. This pro cess fi nally le ads
to the pat ho lo gi cal pic tu re of ADEM.12

CONC LU SI ON
Ack now led ge ment of the cli ni cal and ra di o lo gi cal
cha rac te ris tics is es sen ti al for the early di ag no sis
and ac cu ra te tre at ment of the post-in fec ti o us dem -
ye li na ting pro cess. Ne u ro i ma ging, es pe ci ally MRI
or, in less cha rac te ris tic ca ses, PET, plays an im por-
tant ro le in the cor rect di ag no sis and dis tinc ti on of
ADEM from ot her CNS pat ho lo gi es, inc lu ding MS
and en cep ha li tis.

FIGURE 4: Control MRI performed three months after the first presentation. Axial T2 weighted (a), postcontrast T1 weighted (b) images obtained at the same
level and axial T2 weighted image from the basal ganglia (c) shows a significant resolution of the increased intensities at the left cerebral peduncle, thalamus
and optic chiasm.  No enhancement was observed at the left cerebral peduncle at this stage. 
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