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Hereditary diffuse leukoencephalopathy with
spheroids (HDLS) @ MR [lj{%

W A A

(5 MR BR8P S e P

FLC&®IS

R IE K 2 P 5 SR O & A M L ERNEE (he-
reditary diffuse leukoencephalopathy with sphe-

roids, HDLS) (X ffHREZRICHZREL (A
T F) EEFE®IVT (a7 y—)
OB R &I H5HEMIETH HY. THO
a3 1984 4F, Axelsson HIC kB A £ —F
VORFRICIEE S, TOFRIHITIC
D, BEARE A RSN/, 2011 FRIC
KEOFREERT &L CanZ—fl#EKRT 1
Z 7k (colony stimulating factor 1 receptor,
CSF1R) &=+ (CSFIR) MREIN/L-C &
1209, ZTNUBHCIIREETH - 7 4mi
BEG >l KRBTLIDO2FBHEV D
fBHC CSFIR A1 £ 0 30 il \ e E 22 W ]
BEEIN TN S.

KFFTld CSFIR % 575 [\ 7 & 4172 HDLS
§iE B & A0 ic, HDLS OEIR, MR G5 &
T 5.

HDLS DEERAEIR - FR R

HDLS O FRFEFEINE 8~78 ik & 77z D DI

LOENDHHYY, L IFHERAR (20~
50 /% B) ThhH. ELHEOLPTMICERL /-
B O Tid, CSFIR A X VEEZE SN/
HDLS &% 55 % (4D 5 fla &) OFY
FRIEERIT 45.2 K Th - 7=.

BIFAER & LT, ST, fTEhRE (%
ITHRBEREE), A\ 3> >, MEAL, MEiE
%, BRMEET, BAEHRZ L OBMIER TR
DSPNDHREGIN %\, BITHRERE S & (X B
IR DENIAREOREL D ELLTERVEL
ST &EThAH. BAEMICE, HECEFEOF
I, BHRD 2350 Bin\y, HEJEOMERN S %
TER, RN VPR P £<
Hz7e\, ExORBFMEATERN, K&
DPEITHEREREE 2RI 4. FRANE RS FE IR
ICHNTHEEMICR WL 00, FiEkE,
W FRESE, AFTREE 2L & OMEBHIEIR % FIFEAEIR
LI LREGIL RIS, 22721, EEEIR T
F L CTHRFA R ICRAE, FBEERSEIRIC
H5.

PREEE 2T, RABEREICT, RiE
R ABZERLFETHS. mEHE, FibK
S5 7 & ORTEEIERE, RIT7x & OEREEEE
BEdE, FRE - BIFRB RO —FV Y X

C ORI, 5841 [ B AMREBEFSKRE Y VRV D A2 TH L \WEGREAN &REEMET O Breakthrough | T

DA DICE LD LDTH 5.

*—rJ)— K leukoencephalopathy, spheroid, colony stimulating factor 1 receptor, diffusion-weighted image, ap-

parent diffusion coefficient
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L, HEMRBEEUE, DMEARAEERICALN
B985, TN BRI ELRH T 5.

B S CIIAER BRI . BERITT
WRZEARGRE I, M, BE»HRET
MEEEN L 0D, HEAEBLENTRS. &
Rt s 12 5~10 FRE & N A5, Sk
MICHERR C & 7 27 B D PIHFE T 1L 54.5
W%, FYRERE 6.4 £ Th - /.

HDLS @ MRI

HDLS Ot J G EAEE OFFHiliic MRI #
B3 HAETHA. Sundal SO KERELOH
BIRA L EMORE & b LICHEEE 4§l 4 5
MRI scoring system ##£E L TW59. Zh
L, HBRE (E5ZLORE) OfRA
7 42 H, FEEOBATT 13 A, SHICH
IRERMEEZDOEEEILOFE (£ 1 45)
iz T, A E, RERETIIEMRI 237
X 57 Mt/ 58. HEWRE AT IIHDME
TLEQITEDT S0 (HEOMMBPIEIC &
% IEHHL D7), BN Z0R IR IR 25 ST
FTLEEICKEMRI 227 BE< kb, Hic,
#& MRI 27 28 15 2 TWild, HRD
HETRENT EaRET S &IN50,

KIE L BT X EEBIEEEL < B SHD (Ta-
ble), HEFE MR BE{EOFHIZ LD 27k
WA DAL ERFRETH S, AREHTIEZ
NS ORI B % &3 HDLS @ MR H{g D
FEBIC O\ R B,

a) HDLS OKBAERA T ATIREE, SHIAZER
LIS AT 5.

HDLS O K6 H B T PR BHZE, MIBHIEIC
NC, WO ICHTEEEE, BHIEZERM ChHY 12,
RN V3 4 ZE R PR OV I e R O e M
(patchy), % #tE (multifocal) DEfEBHE
(T2 iFA% <> FLAIR %) %5325, Fi#&
EBITRELE, JRRL (confluent), WU % A

Table. Neuropsychiatric diseases mimicking HDLS

vascular dementia (Binswanger-type subcortical
vascular dementia)*

hereditary cerebral small vessel disease
(CADASIL, CARASIL)*

multiple sclerosis (primary progressive multiple
sclerosis#)

frontotemporal dementia

Alzheimer disease

corticobasal degeneration

multiple system atrophy

depression

Alexander disease

Nasu-Hakola disease

malignant lymphoma

progressive multifocal leukoencephalopathy
metachromatic leukodystrophy
adrenoleukodystrophy

Krabbe disease (adult type)

Fabry disease

# diseases mimicking HDLS both clinically and neu-
roradiologically.

CADASIL : cerebral autosomal dominant arteriopa-
thy with subcortical infarcts and leukoencephalopaphy
CARASIL : cerebral autosomal recessive arteriopa-
thy with subcortical infarcts and leukoencephalopaphy

P (diffuse) OIRE &7 59~D (Fig. 1). i
119 % ERMEEOIER L, IMEIKSEEE &
nh7®, RIMEHEOEESZZT LA HT
7-75< 7% (Fig. 1). Schiffmann 53 '8 5%
HHE @ MRI algorithm O H T4 B RE » 2
THEBELT, AEE & BITHETHLHEMEH
BWWEE, MM LE, ST EMER R,

CADASIL, Fabry i 7z ¥ # % 1F T\ 5B, %
7o, OEAME, »ORBEEBMOS A 2T 5
R ELT, AELE & HIC Alexander J/,
RMEHEVA IR Y ¢ —, X#ESEEEE OB
VA LB 7 ¢ — (frontal variant) 28ZF Hh
TWAB . 7tk HDLS €l U-fiber 28 & < %

201442 7 12 HZ 2

BIRIFERSE  T390-8621 REFIEMATNIM 3-1-1 FIMNKFEEZIMAREH AL 7 HIPIR
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Fig. 1. Serial MR images in a HDLS patient carrying a heterozygous p.R782H mutation in

CSFIR?D

Fluid-attenuated inversion recovery (FLAIR) images at three different stages (A : approximate-
ly 1 year and 6 months ; B : 3 years and 6 months ; C : 7 years and 8 months after disease onset)
are shown. The white matter lesions (WMLs) were patchy and multifocal at the early stage of
disease (A), then gradually spread and fused with disease progression, finally becoming con-
fluent and diffuse (B and C). At the advanced stage, the white matter became severely atrophic,
and enlargement of the lateral ventricles was conspicuous (C). Furthermore, high intensity le-
sion appeared in the pons (C) (arrow), reflecting degeneration of corticospinal tract.

7o % C &3 MR EHRETIC e B A 1S
PRI N T 52:4).6,9),14)~17)

HSAZE, SHTHZEMRALO 77 AIIALE D SPECT
R TLW 6~ ToH %S (Fig. 2). SPECT Tt
iR [~ P QIR /MR ST O
MFETHROENSL LR WA, LIELIE
Alzheimer Ji§ & {0l U T TE (I 88 & B0 B2 i
HICH MK FARONS.

b) HDLS TR #IH2 6BRRAER B SN
5.
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PRI RI» ML, MRERESAT
i3 Teoss < FLAIR B CTOERFESELD &
524 \\WH~12),10~17) (Rig, 3). Kinoshita 5
T corpus callosum index (CCI) ZEHHIL C
HDLS O i % % #Ffi L T\ %28, HDLS
B (6 # 8 Efg, WEKRFFHEH 48.15%) T
LM EMEFREAERE (20 1 20 Hf%R, HRGEETEY
W 68.5 ) ICHANTCCI BEEICEMETH
5 C Emm L T AHW. MRS AYIC &M
RIIEEICERL TOAPWID | FER, O
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Superior

41-year-old male |
(CSF1R p.K793T)

R. lateral

43-year-old male
(CSF1R p.R777W)

56-year-old female
(CSF1R p.R782H)

Fig. 2. 3D-SSP analysis (GLB)

Inferior

L. lateral

Anterior Posterior

R. medial

3D-SSP images in three HDLS patients are shown. In medial view, the anterior part of the cingu-
late gyrus and medial prefrontal cortex were commonly involved in three patients. In lateral
view, dorsal prefrontal cortex and several areas of the parietal lobe (superior and inferior parietal
lobules, supramarginal and angular gyri, etc.) were often affected. These findings clearly sup-
port that frontal and parietal lobes are predominantly damaged in HDLS.

SEHNCHT L 2B &IOS P R O6Nn
N Ehd B2,

c) HDLS O HEHRZEN Tid—ICILBRE DK
THROLNS.

AAE CIIIRHGRERIC CHBERZA NI SR~
BEROBEEFERA RSN S C L33 591017,
19~20(Fig. 4). L2 b ZOEEEHAFLIE
LIE¥ AL EORINC 72 - Tt 4 51020,
[ &% ¢ apparent diffusion coefficient (ADC)
fEIZE T L T3 Y, T shine-through Tl
HOIHHRTH S I AR SN TIN50,
10~20 I HR B I AR N E B AR R TR
L, BRI —EFT T S R ELAE 2 S b

7 $iE B C Vi B PR 15 il R S T SE R 1 TS A
EEEEARONS Z EHd 5 (Fig. 4910,

Sundal H5Z AV VFINVDAT £ —F VFEFR
D1 ZBOBZEITNT, ThEEHEE /I v
VIVBOFFEH 12 70 A ~22 7 A ORK AL %

MEL TW5E2., CORGFIAEOHRELE
25 ETHREERFE . COFREIC I,

mean diffusivity T ILEEE) 13 REE
ZLHICHT IR TRE SRR E L T
E7EAL GHREMEIRZE) TR T4 55, 8
PEHBRZE S CIE R AIC B R Lz, S BI0iE®)
IR A C U3 axial diffusivity (BHZR IS - 7=
JEEEE) 1 BBWUCIE T 35 & O radial diffu-
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41-year-old male 52-year-old female 56-year-old male
(CSF1R p.K793T) (CSF1R p.R782H) (CSF1R p.R777W)

Fig. 3. MR images in HDLS patients

Hyperintensity in the genu and splenium of the corpus callosum (A-C,
FLAIR images) and diffuse callosal atrophy (D-F, Ti-weighted images)
were noted. All the images were obtained at the time with disease dura-
tion of 1-3 years.

Fig. 4. MR images in a HDLS patient (22-year-old female) carrying a heterozygous c.2442 +1
G> A mutation in CSF1R

Several areas of WMLs showed hyperintensity on diffusion-weighted image (DWI) with cor-
responding hypointensity on apparent diffusion coefficient (ADC) map (arrows), indicating true
restricted diffusion.

sivity (HhZZ 1% L CHE R OILEEE) (38 BN/ EERERHL Q0L SN b of%
EThH-7z. ML —RIEFICH 2 2838 T [V d HDLS O E KA I 5\ T,

O FEEII R o C &, BUEDE A7 x4 PR E 2T S R OREE )
EUROL < PR A G > THWAH T &, R xR, B2 L SHWOREEICEAL Tl
BEPEINTOLHMTH AT 20 FHAR CAHTEERBELTWA. #2721, Sundal 5
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DPREL IV VT IO AT £ —F VEFRTIE
CSFIR ZERIZFE SN TR\,

X 5|Z Sundal 53, HDLS Tht & FHICHE
RIS B & U CRNE R AT O T
HED» DMEELY P Tw52. ZOFTIE
W RIFTIEEE S RIS 2 > THRR L T SRE
B A& B A K © 75 high signal rim (35 #ooR
%) MRS 5. O high signal rim (3 %) #
IBEARD Y, FMOPLEERIIETL T3
N, WENIEKT AHI2oN, rim 13370,
rim O (EM) & & B ICIRBEED ER L
TR BT EMRINTWH2,. FEHDL LK
RICRRANE, MR, R—Fv VA LwE
L, Bl high signal rim # 53 % 60 @D

BERBL T3 (Fig. 5). Sundal 503
WL P A oL & HDLS % 5 > 72
2, CTOREFI TS CSFIR ZERIIMER TE ik
otz TOX S e PINERTAL ORTEERE
THBEICH T T K9 5 high signal rim 7
HDLS OJFN, HWEICED XS hERED D
DPFEGHOBETHHD.
d) HDLS T #/ MIERZEIZ R S\,
e %R (CADASIL < CARASIL),
IMEMRAME (£ & L T Binswanger O Ifil
YEEBEIRE 0 S BE T A R EE) 1S R
5N 5K D7%T 7 F D% FES microbleeds
(T*FH&) (3 HDLS CTi@u Ao mw.
%72, HDLS -CldiE =M M) i 8905 1 B vy

Fig. 5. MR images in a patient (65-year-old female) who was suspected
of having HDLS, but was not confirmed to carry any mutation in the hot-

spot regions (exons 12-22) in CSFIR

The periventricular WMLs adjacent to the anterior horns of the lateral
ventricles showed high intensity on Te-weighted (T:2) and FLAIR im-
ages and low intensity on DWI. These areas revealed high intensity on
ADC map, indicating increased diffusivity. It may reflect severe axonal
destruction and demyelination, which is supported by neuropathological
findings on periventricular or deep white matter lesions'¥~16), Note that
a thin, peripheral rim showed high signal on DWI (arrows), which was
quite similar to the findings described in a patient with HDLS from the

original Swedish family22.
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ESNAHAIEER, AERZET ROV, MR
angiography & %\ M3 @ % OB #RE T b4
ICEFII R OGN 2028,

e) HDLS TiIWAE DB FIT A SN\,

HDLS (3R #3012 MR LiE & 3Rz S n
LW D B, HRVERACE O 2 IS B IR
AT U LIERBER, R v 7 IROBEES)
BARd. ®EMIC HDLS TIEAH F U =D A
IZ & AR FIT R SN \O~6.9~1D,15.17),
19~20 Keegan 5 (3 KMEE D % 5 W ALIE %
o, MEMTAT oA FaffE> AENIE
ERMIS NS ZEREL TWAHDL, win
LA R U2 AT & BHERRITRD I D - 7
ELTWAH2,

f) HDLS Tl 5V F FTREREONS Z LT
DIz,

—#¢1C HDLS ~CIX M/ MK, B, &
BORAR R ONZHEIRE. COML RN
WLED HBERE D TN 5 OIS 5D
LIBITH L. 2L, MR TCIREIERAYIC
LLIELIXKBEREMEC L cEREEHE
(T #+% L O FLAIR ) & ShTw
B9 SR LB DFHICD
7oo T, REEHKICITERCHEB ORI A
T A FPHERINTVWAHRWD, &,
Saitoh 53— &KAETH & RMALEICELIL
7R A& 7R L7z HDLS i (22 ktck) i\
T, Fifi MRI (T30 TN zEE 5k
Th b bz ThAO, X5 Moro-de-Casillas
LT RMBMIEICELL /BEIRGAEL,
MR Hif% F, KEEE S IO/ PRI A # 2[4
BE SN/ HDLS Ef & #e L TWwa2. &
DIEFITIFFB TR, PNIHEBEICEREN: &
A7 1A FOWBLAMHR S /2, CSFIR
EEIZOWTIETHTH 5.

g) HDLS T3 ai8H3E A B I Ml 7 A KA 28 B
Y AR

Inui & (3 T 583 {5 CRij SHIE ~ SHTHIE O TS
HENICRVERS 2T ARELERL, K
BTAKRILZRTAR EHEL T a1,
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Konno % % thin-slice CT {Z°C, HDLS & D
A9 fid 2 17 0 PE 0D iy B S VA 1 B P 7 A K
{EBEOGNALT Ea@WE L TWAY . ATEHEE
RSB OB IKAITET, RO HiREE
BTRAONRWC 2D, EEEREEORE W
AR &#E 2 6N A2, FisHIERT AT HDLS
TiRLFWMHIOBMSEEINHELTH A
Y, [ U microgliopathy & % 2 5+ % Nasu-
Hakola 55 Tl L i U IE KB O IKAL 25
Rons s, CSFIR v 7 VIS ER# L b
BIRICHET AL, Tl EEZEDESL L
KBEE O KALIZ HDLS OJFRE & % < B
LD EEbns.

EbHVY IS

Lhk, HDLS o MR i {7 B4 83 L 7.
ZOHT, &b ERECOIINHEFER TOH
BERETHHD. BZH L AEOREZEMH
REEEBRICBE L 2R L BN DA, Bl
BERIRWATHS. FRHIC MR ER % R T
b, COXIBWRENRLLZONRVEELD
H—Ji, WHEICIAE, »OoRRNICEE SR
FEhBOLBEELDH. WiadLizkoiC, BE
124, S AETE, WA HIAEEA, &
BEIRTRIR L, SRMBELAE LEZIheT
W, I EOIE LB DS LOICLEZ A
B, KT ROEERE, &5 WIEHRE - HENE
IOV TE SRS B DIEF OB & LA
WHETH 5.

MRI &2 B2 EICBS W T—#kL =2
LIC kD, ABEREEN RO HHEIIHKEBIC
W2 Tw5b. FoOp s HDLS % Bk A I1C
VX EE M 7 R R BB O R FT R OHIR & & b i
MR E{BEOEBRVTHEARAA R TH 5. B
TIHFEEZWNIC 1 CSFIR Kt s, MR
HI7EBRBDLETHS. L LaRD, R
FEHNC AT O A FRHER S N7 B IE C
o> Th, CSFIR EZF N2 Bl WAEH
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Bcldcns Cicemlr 5 46 flo FERFIE
O CSFIR BEKE X Z 72 H, Wb b
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MR Images of Hereditary Diffuse Leukoencephalopathy with Spheroids (HDLS)

Kunihiro YOSHIDA

Department of Brain Disease Research, Shinshu University School of Medicine
3-1-1 Asahi, Matsumoto 390-8621

Hereditary diffuse leukoencephalopathy with spheroids (HDLS) is a major cause of presenile de-
mentia in Japan. Before the 2011 discovery of the disease-causing gene, colony stimulating factor 1
receptor gene (CSFIR), definitive diagnosis was based on neuropathological examinations. Now,
CSFIR genetic testing allows premortem diagnosis without brain biopsy. Reports of patients with
genetically-confirmed HDLS have been increasing in number.

HDLS typically manifests with neuropsychiatric symptoms that progressively develop into demen-
tia. Most patients show marked personality change and aberrant behavior, which may be due to fron-
tal lobe dysfunction. Besides neuropsychiatric symptoms, patients usually develop motor symptoms,
such as pyramidal tract signs, parkinsonism, ataxia, and epilepsy. The average life expectancy ranges
from 5 to 10 years. With the wide variety of clinical features, HDLS mimics several neuropsychiatric
diseases-vascular dementia (including cerebral autosomal dominant [CADASIL] and recessive
[CARASIL] arteriopathy with subcortical infarcts and leukoencephalopathy, multiple sclerosis, fron-
totemporal dementia, and Alzheimer’s disease. Magnetic resonance (MR) images are quite im-
portant to evaluate disease severity as well as differentiate HDLS from other neuropsychiatric dis-
eases.

In HDLS, white matter lesions (WMLs) are predominantly localized to the frontal and parietal
lobes. At the early stage, WMLs are patchy and multifocal mainly in periventricular or deep white
matter areas, and they gradually fuse and spread to subcortical areas and become confluent and
diffuse at the advanced stage. The corpus callosum is preferentially involved from the early stage, but
subcortical U fibers are usually spared. Interestingly, WMLs in HDLS sometimes show hyperintensi-
ty on diffusion-weighted images with corresponding hypointensity on apparent diffusion coeflicient
map, indicating true restricted diffusivity. The lesions with restricted diffusivity often persist more
than months, but the precise pathological significance of these findings remains unclear.

In this paper, I summarize the characteristics of MR imaging findings of HDLS, which will enhance
the identification of HDLS among many different white matter disorders.
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