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Six patients with a variant type of Jansky-Bielschow-
sky(JBVD)dlsemmmminednsinngﬂfuwt
lmaghgmethod&ﬂwo!ﬂupaﬂenuunderwen!mm-
puted tomography, 4 magnetic resonance lmaging, and
§ single photon emission computed tomography. All
pﬁentshndbnlnntmphythalwasmmtumlnthe
cerebellom. Magnetic resonance imaging demon-
strated (he parenchymal abnormalities well; all pa-
tients had hyperintense periventricular white matier,
espechﬂymndthebodiesmdltrhdthehmd
\fentrides,md-signlﬂmtdemhsignﬂim:miw
in the thalami and/or putaming. Single photonemissbn
computed tomography disclosed hypoperfusion of the
cerchelium in all patients. Neuroimaging examinations
mvnlubleinthedhgnodsof.l]!w.lt may be dif-
ficult to divide patients with nearonal cerold-lipofus-
cinosis disorders into clinical subtypes in the early
stage of the disease. Magnetic resonance imaging, espe-
chlywhwwmhlnedwﬂhatyplcalcﬂnkalpmm,
makes the diagnosis of JBVD highly Hkely. Radiologic
exarninations of the brait may also prove important in
following the progression, aa well as in investigating the
pathophysiclogy, of the disense.
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Entroduction

Jansky-Bielschowsky disease is a progressive en-
cephalopathy initally described by Jansky [1] and Hicl-
schowsky [2] and later defined as a late infantile type of
neuronal ceroid-lipofuscinosis (NCL} [3] because the neu-
ral and visceral celis accumulate large amounts of material
evidencing positive histochemical resctions of ceroid and
lipofuscin. Recently, it was determined that & major pro-
portion of the stored material is composed of proteins and
it was suggested that NCL disorders are protcolipid pro-
teinoses [4].

Late infantile NCL usuaily begins a¢ the age of 2-4 years
with cpilepsy as the leading symptom soon followed by
mental retardation, ataxia, myochonia, and visual failure,
The disease is known to occur woridwide {6,7], Yariant
Jansky-Bietschowsky disease, however, may have a more
delayed age of onset andior other features that distinguish
it from the classic type [8-10].

The diagnosis of classic Jansky-Bielschowsky discase is
confirmed relatively easily because the characteristic neu-
rophysiologic findings appear during an carly stage {1§).
In the variant type, conversely, giant visual evoked paten-
tials (VEPs), somatosensory evoked potentials (SEPs). and
typical BEG signs (i.c., spikes evoked by a low rate of
photic stimulation) appear for the first time several years
aftar the onset of the clinical symptoms [9]: therefore,
other diagnostic tools are needed during the beginning
stages of the disovder.

We report our findings from computed tomogeaphy
{CT), magnetic resonance imaging {MRI), and single pho-
ton emission computed tomogtaphy {SPECT) of the brain
in variant Jansky-Bielschowsky disease (JBVI) and em-
phasize their use in the diagnosis.

Methods

Pmmanddiﬂodmmmﬂymnshwdofbpuﬁcmsﬂ
boys, 3 girls). In all pat carly psyct development was nor-
mel. The first signs of the disesse were usually slight mental retarda-
tion and motor clumsiness obscrved in all padents between 4-7 years
of age. Awxia, myoclonia, slight dysanhri and epilepsy devekoped
between 8 wd 10 years of age. Mental retardation progressed rapidl
mdbylhcnpof‘}ywsmmhndemaverbﬁ.Nomuolmd
lymphocytes were found and ail routine laboratory tests were normal.
ATl children had macalar and retinal degencestion and slight optic atro-
phy. The clectroretinogram became undciectable at ages 8-9V2 years.

u 1 studics ded oy with finperpeint profiles in
snonomic ganglivn cells and with both fingerprint and curvilinear pro-
files in extraneun] celis. A characieristic nesrophysiologic triad devel-
oped between %3 and 1045 years of age: high SEP at the age of Tve
V% years, high VEP & §-9% years, and pholic spikes on EEG at BV
104 years.

Radiologic Examinations
€T, Five paticna underwent & OT examination af ages & 10 years,
1-3% years after the clinical onset of the discase. One girl underwent
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Table 1. CT findings

Patient Time Elapsed
No/Sex/ from Clinkcnl Exfestentorial Supratentorial
Age (y3) Oneet (yrs) Regloms Regiom
LMAG 1 [¥th ventricle dilsed, —
cercbedkar tulct enlarged,
ambient cistemns
enfarged
uF 1 T¥ih ventricle dilated, THed ventricle quite hinge
cerebellar pulci peverely but sill within normal
enlarged range, temporal bomns
slightly dilated, cecebeal
sulci and sylvien Fxsures
enlarged
MR 3 IVth ventricke dilated, Tips of temposal homs
cerebellar hemisplres shiginly dilated
arophic
4fFi3* 1 Vih ventricle dilated, —
ambient cigterns slightly
enlarged
FNot 3 I¥th ventricle moce es- I ventricle larger than
larged, ambient ciperns on 13 cxaminaion, tem-
more enbarged, size of poral heme larger,
vermil reduced sylvian fissares larger
SR 3 IVih ventricle dilated, Tips of t2mpoval horns
cercbel han atrephic tuire large but within
pormal Tege, SOMe Cefe-
bl sulei slightly
coilarged

* First axamination.
1 Second examination.

the cxaminniion twice, at the apes of 3 and 10 years. CT scars were
pexformed with routine protocols without contrast snhancement.

MRS, Four patients (2 boys, 2 girls) underwem MRI st ages 6-11
yearx, -fewmuum4ywsaﬂnrdwchmulumuofﬂmd:m
The I were perf d with a Siemens Magnetom imager
operating & 10 T. T;-wglmdugmﬂdmw:mmﬂuechnn
quences and axinl slices with a sequence SE 2500/22-90 me were ob-
tuined in il examinstioos med in 2 patienrs covonal slices slzo wers
obuained with the SE sequence, Slice thickness was 5 mm and matrix
size 256 x 256, Fifteen children who were sither healthy or wha had
no discase affecting the brain formed the control group. Ti-weighted
sagittal slices and T2 and proton-dentity-weighted images. and inten-
sty ratios b were caloulated. Distilled water was used
a5 & mfernce. Any valoe was considered pathologic if ik differed from
the controls by more than 2 5.0 The size of some snatomic structures
was aho measured from pmton—deuny—nqhmd mlagc:ntwwnl
lecations in each lobe. Statisticad lyses were peformed using 2-
pailad ¢ veFIE.

SPECT. Five pationiz (2 boys, 3 girls) underwent SPECT a1 ages 6-9
years, a&wmmszymnfum:chamﬂmdwslm
The were perfi | with & GE 400T large field-of view
Tolating mmluwseqmppd wlmnlmn-en:rgy paralic! hole col-
limator. Afeer an i of nm-99m hexamethyl-
propykocaminsoxime (T HmPAO; 6.0-14.5 mCi), 64 frames (1
fcame per 30 £} were collected. Ti sad, 1, and sagical slices
of |4 nmm hickness were produced using the Gamma-El software's
fillered back-projection algorithm and the modified Shepp-Logan filter,
The images were printed using a 16-color scale. Perfution in the cere-
bellar hemisphares and in each cerebral lobe were scared visually.
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Results

CT and MRI Findings. The CT and MRI findings in
each patient are summarized in Tables 1 and 2.

All but | patient had an enlarged fourth ventricle and in
gll but one examination atrophic changes were found in
the cerebellar hemispheres or vermis {Fig 1). The size of
the brainstem is better demonstrated by MRI than by CT;
brainstem atrophy was established in every patient exam-
ined using MRI. Supratentorial atrophy was aol so pro-
pounced, but enlarpement of the tips of the temporal homs
was found in every patient,

Patients 1 and 2 were examined twice and Patient 4, 3
times; in all of them, atrophic changes demonstrated pro-
gression. Although venrricles, cisterns, fissures, or sulci
still were within the normal range during the latter examin-
gtion, the volumes of these structures had increased.

CT did not reveal pathologic attenuation in the brain
parenchyma, whereas MRI disclosed parenchymal abnor-
nalities in all patients cxamined. All patients had hyper-
intense periventricular white matter, especially around the
bodies and airia of the lateral ventricles in both T2- and
proton-density-weighted images (Figs 2A.2B). ln every
patient, a significant decrease in signal intensity was found
in the thalami and/or putamina in T2-weighted images (Fig



Teble 2. MRI findings

Patlcat Time Elapsed

from Clinical

Age (yrs} Omei

1M 4 y1s

UFNG 4 yrs

AIF1 L 4 yrs

Atrophic Changes

Brainstem reduced in size,
cerebellar sulci sliginly

enlarged, homs
of Imera) venirickes slightly
dilated, cerebral sulci
slightly enlarged

AL veptricles ditated, brain-
stem reduced in size, aro-
phy of cerebellum,
sulci

Al ventrickes dilated, brain-
stem reduced in size, stro-
ghy of cercbelhmn, abnor-
maliy thick CSF layzr over
convexity, cerebral sulct
mackediy entarged

Tiird and T¥ih ventricles di-
\ated, brainstem reduced in

size, vermis reduced in size,

verebellar sulci slightly
, sylvian frssures
and some cerchellzr sulci

Intensity Changes

Hyperinensc zones in white
matter around lateral ventricles,
imtensity loss in thalami and
posterianly in putasmina,

esior limbs of iniernal
capsules slightly hypeciniense

Hypesintense zones in white
Tatter around lateral ventsicles,
intensity loss in thalami and
putaITEOA

Hyperint2nse zones in whie
matier around laterd] ventricles.
intzsity loss in pulamina on
To-weighted imapes and in
thalami on proten-density-
weighted images

Hyperintense zones in white

mattcr around lateral ventricles,
intensity foss in thalami

enfarged

20). In pmton-density-welgh(od images, signal loss was
more pronouniced in the thalami, In one patient, the heads
of the caudate nuclei also had a hypointense appearance
upon visual evaluation of both T2~ and proton-density-
weighted images, but the values calculated from the Tz
weighted images did not differ significantly from the
values obtained for the controls.

The corpus callosum was thinper in the patients than in
the controls (£ < .01}. The corieX was significantly thinner
inthepatienxsthaninmecommlsintiwfrontalmd

Figure 1. Croniat CT of a T-year-old irl demonstrating dilated
fourth veatricle and severely enlarged cerebelior sulcl The tips of the
temporal Aors (arrow} are stighily dilated.

occipitat lobes (P < .001) but not in the paneta} lobes
(P < 05).

SPECT Findings. The SPECT findings in each patient
are summarized in Table 3. All patients had moderate or
severe cerebellar hypoperfusion. The hypoperfusion was
severe in all patients examined 3-7 years after the clinical
onset of the disease. In the patiemt exannned only a few
months after the clinical onset, the hypoperfusion of the
cerebellum was moderate. Focal cerebral, unilateral, or
bilateral perfusion abnormalities were also found in at
least the temporal regions of all patients.

Discussion

Santavuoré et ab. recenily drew atention 1o the wide
spoctrum of Jansky-Bielschowsky disease [91. In their
report, some CT and SPECT findings were included, but
detailed data were not provided and the role of neuroradic-
logic studies was not discussed.

The typical CT finding abserved in all patients in the
present series was severe atrophy in the posterior fossa
combined with mild supratentorial atrophy. Although
atrophic changes have been reported in many encephalop-
athies, the prominence of the atrophy in the posterior fossa
is rather unusual, but it has also been found in classic
Jansky-Bielschowsky discase 112,13]. Nonspecific atro-
phic changes were found in a few other reports of classic
Jansky-Bielschowsky disease [14-16].

In our study, MRI demonstrated white malter abnor-
mmalities in all patients. Periventicular white malter was
hypesintense, especially around the bodies and atria of the
lateral ventricles. In every patient a significant decrease in
signal intensity in the thalami and/or putamina was found.
The corpus callosum was thin and the frontal and occipital
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A 8

Figure 2. MRI obtained from a O.ypar-old boy. (A.B) Hyperintensities tarrows) in the white maiter armund the ditated lareral veniricles:

{A} trunsversal glice and (#) coronal sltice. (C) Decreased signal
Heads af the cosdaie nuclei have o narmal signal infersity (black
{A-C) cerebral sulci are enlarged.

cortex was thinner than normal. These changes are also
nonspecific and have been found in many encephalop-
athies of children and aduits [17-19].

SPECT revealed moderate or severe hypoperfusion in
the cerebellum which cometated well with the cerebetlar
atrophy and the clinical picture. Focal cerebral hypoper-
fusion was also found in areas where no obvious amophy
was observed on CT or MRI. Focal hypoperfusion on
SPECT without atrophic changes has also been observed
in other encephalopathies. [t seems that the functionat and
anatomic changes da not appear simultancously in neuro-
degenerative disorders.

Table 3. SPECT findings

Irirensity in the thalami (white arrow) and posterior putamina {open Qrrow).

arrow). The third end {aferal ventricles are dilared, {8} Cerebellar and

Although they appear to be nonspecific, CT and MRI1
findings in JBVD can be utilized in the differential diag-
nosis. it may be difficult 1o divide NCL. patients into clini-
cal subtypes during the eacly stage of the disease. This is
particularly true in the Jansky-Biglschowsky disease with
its many clenical variations 19]. In our series of 6 children,
one chitd (Patient 6) was examined with MRI soon after
the first symptoms. This 6-year-old boy had typical white
matter intensity changes, but the atrophic changes in the
cerebellum were not as prominent as in older patients with
JBVD. The neurophysiologic findings were normal except
for the ERG and EEG. ERG was undetectable and EEG

Palient Time Elapsed Hypoperfusion Hypoperfusion
NosSexS from Clinbeal in infratentorial in Suprateniorial
Age (yrs} Onset Regions Regions
178 3 yrs Cercbellar Hilaterzl 1emporal.
R frontal

E0 4 yrs Cerebellar Bilarera} occipital,
L temporel, L
pasietat

4fFH0 3yrs Cesebellar Bilatcral occipital,

bitateral wemporal

SFMI T y1s Cerebellar Slight R emporal,

slight R parietal,
stight B frontal

MG Few months Cerebellar Bilaweral iempaoral
Abbeeviations:

L = Left
R = Right
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was abrormal, but nof yet typical of JBVD, Neuroradio-
logic findings combined with the clinical picture, vltra-
structural findings, and abnormal ERG make an carly diag-
nosis easier before the appearance of the other character-
istic ncurophysiologic signs [9]. Even the combination of
typical MRI and clinical findings suggests JBVD.

When the CT findings in JEVD disease and JNCL are
compared, it is evident that changes appear much later in
JNCL; in INCL there are no changes before 9 years of age
[20]. Infratentorial atrophy alsc appears earlier and is more
pronounced in JRVI} than in JNCL {9,20].

Machen et al. [15] and Boustany et al. (21] reported the
MRI findings in 9 NCL patients, 7 of whom had JNCL.
Machen et al. found hyperintense periventricular white
matter in the two most severely affected patients (both age
20 years). In all of our JBVD patients hyperintense peri-
ventricular white matter was found between the ages of
6-11 years. White matter changes appeared to be much
earlier in JBVD than in INCL..

On CT, JBVD is quite different from INCL, in which
the atrophy is more severe and generalized and appears
earlier [20,21]. Intensity changes also appear earlier and
are more severs and gencralized in INCL than in JBVD.

The clinical picture and lack of systemic symptoms and
signs differentiate JBVD from other progressive enceph-
alopathies that have an onset between 4 and 7 years of age
[22,23]. This difference is further supported by typical
MRI findings; prominent cerebeliar atrophy can also be
observed on CT and SPECT.

The most important pathologic finding in the classic
type of Jansky-Bielschowsky disease is the variable atro-
phy in the cerebellum {1,2]. No detailed neuropathelegic
reports of JBVD are available in the literature; no explana-
tion for the hypointensity of the thalami and putamina or
for the hyperintensity periventricular white matter on MR
has been demonstrated. The decreased signal intensity in
the basal ganglia and thalami in T2-weighted images is
generally believed to be due to increased iron deposition,
perhaps as & nonspecific response to degeneration and
decreased newrotransmiteer synthesis. One explanation for
the hypointense areas could be the accumulation of iron
[24,25]. This accumulation is probably connected with the
intracellular storage of lipofuscin it the nerve cells in NCL
disorders [26,27]. Conversely, Chen et al. maintained that
Tz values on MBI correlated poorly with iron and ferritin
found in neurologically intact brain [28]; however, they
did not suggest that there is no correlation between iron
concentration and signal intensity at higher levels of tissue
iron, levels that may be found in the diseased brain. The
hyperintense white maiter arcas may be refated to ditfuse
demyelination, marked gliosis, and axon preservation [26].

Radiologic examinations of the brain arc valuable in the
carly diagnosis of JBYD. They demonstrate atrophic
changes that am: most prominent in the posterior fossa.
MRI also demonstrates parenchymal abnormalities that
may be found a few months after the iaitial symptoms.
MRI, particularly when combined with a typical clinical

picture, suggests a diagnosis of JBVD. Tn addition to its
value in the differential diagnosis, MRI may prove 1o be
important in following the progression, as well 2s in inves-
tigating the pathophysiology, of the disease.

We thack Paivi Nikkinen for her valuable assistance in perform-
ing SPECT. This siudy was supported by the Finnish Lions Club
Aszociation.
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