54 :38

EDI RS

RER AL CAEE & o S L E 2B L 72
1 4E M neuronal ceroid-lipofuscinosis @ 1

FH  EEVE ORIK
Big EEEY EH

R

Y O mi?

B EMRI7TEREMETHS. BHEE neuronal ceroid-lipofuscinosis (NCL) (& )R 7 X F U # 58K »° ZHEgs
(CEBT2EGEMOETHERETHY, BL2LAMEICSEIVETHD. BEEENCLZOODHIBEIEET
H3720, ZTOUEAFHEDFHFMCOVWTIHMShTVwaEWL. SEbhbhIE, 17 KEICUDEBSERETEX
BDBES SUEEBREBESAH LM U AAEFERNCLO 1 fl2 R L - EERBLESO®HEFE b

P HBZ L EWERNTELDHTTHS.

EFENCL IS E EHICOBEMHEZ EDHL O VR IPELGY, ERWICODEONMEE S o WEELR
BEREPDETHS. EICEFNCL ODEEHEIC OV TN EREMA THRET 3.

(BapR+#4% 2014;54:38-45)

Key words : #54E%! neuronal ceroid-lipofuscinosis, AEAILCAGEE, 7225 b %

FL®IC

Neuronal ceroid-lipofuscinosis (NCL) &) /K 7 2 F >~ kg
WAL CEHT 2 EGTFREAROBEEERETH 5.
NCL (ZH#EATHEOBEETH Y, BOESE, EB)ILH, TAD
AR E DRk 2 P Y IR EDSLETH S, NCLZD b
DOPHAEBETH B 720, ZOEPHEDT T H LIEREEDFE
FZDOWTIZHIS LTV 2\,

ARl IUD UL ER NCL CROBEBIZ b, 17 M|
PR 25T AR IR R D olllA 2 L, Ol &I
oA CHRRILOE B & O SR LR EA 0 L B L7235
R NCL O 181 % #8872, IS ER NCL 0-LlE A PHiE
WOV TR R A2 T3 5.

E Bl

FEBI 17 oLtk

FER  FEE, LR

PEAEIE © A 1X 13 » AT, AELEET 2 M PEHTEHEE
FENGRTH o7z, 1R PREZ IR TH - 72 3
VBT LB 2 Z8EASHBL L 72, L 72\ /N i B 2l

HIARAT, MAREENWS 22D, BEHECT B X U MRI
Hese CHEATVED KB & /NI D i & A & w72, /I A
fiE O AL T RNT IS MJD, SCAI, SCA2, SCA6, %72, DRPLA
FTRCOIEH TH o7z 6 mEIFICETHEMEE T~/ EkoMl
FREMIZY RT AF VRO SBETREWEE A LD, F
72, BRAEIME CIERER TR ORI A SN, ¥
HFRINCL LB L7727 TADAFREICE LTI, 5
234 7= A28, £/, 6B E L) IEER ML
DN FENER AL D, EITEI X 7 O — XA TANADH
BND L)ootz D%, THTIZLEALIEEN 2L R

0, BzE2) e ) &NPoREL o7z, 20Kk, KB
L OVMROZEAEIZ L b vy, BREIRDSHEST LAz, DU X
FEHEHEAT L7z, B X ORISR AL & 2 0, GBS
I L, B o B ASELT L 72

KRR - RO WA E THHOZRKR L & IR E%
HREDR, MRS 7\,

BUWEE © 65 1A H, BEEC, IBRIERPUEO I+ 70—
XADHAFE LTz, B2 W HENSEA &L RN L7z, FH
A2 38°CHEDEEMIB L, BHEmF7 / —E¥%x 2L, SpO,
70%E (BNR) EHBRIEELZ KL D201 LF~FHE
ek & e o7z BEE CT M CLEBMB ICZEEE A LD,
SRMEVER JE 00 ) 72 SV TCTRIH AR & 72 o 72,

*Corresponding author: T AU T IEFE/NEEE (T 573-1013  KBUFFAUT T EEEF ARMT 2-14-1)

Yl ST AT T R BN R R
DHA - PIREb ) = s
¥ RBRER RSN
(%A H 1201345 A 20 H)



JER B OV & e 2 B LR E AR L 723542 8 NCL o 1

54 :39

1 5 10 15 25 30 35 40
SBT/ABPC CAZ | |
M 1200m//day volume of infusion 500-700m//day

1700mi/day  ,qpiration of pleural fluid
‘ furosemide 20mg

39°C

38C ™ A mmemes ——— poa

370(: \‘\ /I |! ; il g ‘\‘

36°C RN —— A T TS L R T
day10 day 16 day 21 day 28 day 35

NT-proBNP 4844pg/m/ 397pg/m/ 301pg/m/ 145pg/m/ 200pg/m/

Fig. 1 Clinical course of the patient.

On day 8, computed tomography demonstrated pleural fluid and ascites. At the same time period, her echocardiography

showed hypertrophic cardiomyopathy and left ventricular noncompaction. So, we diagnosed congestive heart failure
due to diastolic dysfunction of hypertrophic cardiomyopathy. SBT/ABPC: sulbactam/ampicillin; CAZ: ceftazidime; LVFX:

levofloxacin.

ABEREHE © B 130 cm, fRE 18 kg, A 38.7°C, IM/E
120/86 mmHg, MR#1126 01/ 455, W0 66 [a1 /55, SpO, 93% (2
WR), Rk 2L, #EEPRLERMIRTEH. RERE
A M7 <, HFROBIE L A LD R»o 72 Ml
coarse crackles & JEIN L 72, W& /4555 3 BIEIZ Levine VI &
GE AR M MEMES 2 BEEL L 72, RRICREEE AR & oo 7.

HREEF AT L - LIS 3 mm TR, K6 ST )
T, ACEIRIED A S 7z, TR OFERIST L, 2
M Ao, BHEOLME R SN, W R & T
R a2 L, MR OBREET A D 1, B 708
RIET OFMEA A S AL, DUE O AHIMET L Tz O
IF 7 a— X ANHEIEL TV,

AR R RGA % Fig. 115§, ABER: (% 29%H)
B OWES | %35 2 v, BECREEISE L. Ak
WRf O IR AT S 88 & OV IR st A= W 27 19 A 4 % Table 1 127K
I MM CHIMEROM S & bl 7 A MUE % 2 LTz,
55 2 9 H ICHRM% L 72 M0 CT #isg T, A# MATEF IR EE
EHREDDLS, MREKIER L, T, LWk s X OHGEINR
WIZZERR Z A & D h o 72 (Fig. 2). MIEE X S5 5 COM )
HIEB3%TH Y, LIEKEARE DRz FEEEDNDS
CIENEAEE I SN2 & s, BRI 4 & i L

PUHSE SBT/ABPC (AWN2 & 0/ T EYY v) ofh%
BdGE L7z 85 2 W HIEEMEIRSEO M E L: (B 2WH O
fifti & 1,700 ml/ H) .

FEI3WHAPOEARLZVENSHBLE (E3~7HKHD
B 1,200ml)/ H). S 4mHIc—BEE L7z, 20k, R
FASEE D 1 H 6 mEiHE»S 4 mFife LRy, T
[ZHRREORME AN L T\ 7e At EREE IR L E L TH D
BB L Cwi.

58 H SRR BRI EAL L, AT s 72 -
7o, B CT TldZ =0 iEAky A 57 (Fig. 2). LR
TR T, CEPRBMOBEEILIER 7275, LB RBE
5LRFRIZ 2T T 11~13 mm & JERPFRPE 0 /2 2 BE S % A
L7z FERIGERRIZIEF TH - 720° (BF > 60%), LE
REEREEL AL 07z (B’ > 12). ZH & ) RELLEIE & 2
O o N RS S N At < E VNN AT 25 A A i
AL, W (non-compacted layer; NC) & Z D44l
#E g (compacted layer; C) @ NC/C lbA32 LETH L Z &
o, EEEEREENALLY. 72, PEEO=ZRS
WA REL, FTREIROMEAEZERIEN L L T,

MK ZER % B 2 vy, BBEAIEIRHYE T, A E R
HB L OB IR TH - 72 LIEBS AL X OIS



54 : 40

BRARtES 548 1% (2014:1)

Table 1 Results of blood tests and bacteriological examination on admission.
WBC 15.54 x 10%/ul CRP 0.3mg/d/  Blood air gas (vein)
Neut.  88.2% TP 74¢gdl  pH 7.236
Lym. 7.3% Alb 4.3 g/dl pCO, 75.3 torr
Mon. 4.4% AST 3110/1  HCO, 30.9 mmol//
Eos. 0.0% ALT 91U/  BE 1.5 mmol//
ChE 31210/
RBC 433 x 10%/ul Na 133 mEq// Bacteriological examination
Hb 13.6 g/d/ K 4.2 mEq/! Quantiferon negative
Ht 40.0% Cl 108 mEq//
Plt 20.1 x 10%/ul Sputum culture  normal flora
FT3 3.86 pg/m/ Stool culture normal flora
FT4 1.90 g/d/ Urin culture negative
TSH 1.998 IU/m!/ Blood culture negative
Day 2 Day 8 Day 17

Fig. 2 Chest computed tomography (CT).
Chest CT on day 8 revealed a large amount of pleural effusion and ascites. Improvement of pneumonia, pleural effusion and

ascites was confirmed by CT on day 17.
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Fig. 3 Electrocardiogram.
At the age of 12 years: heart rate: 86 beats/min, normal sinus rhythm, SV1 + RV6 = 34 mm. At the age of 17 years:
heart rate: 81 beats/min, normal sinus rhythm, SV1 + RV6 = 40 mm, negative T wave (strain pattern) in leads II, III,
aVF and V6. The electrocardiogram at the age of 17 years showed high voltage in left ventricular leads and negative T
wave in chest leads, suggestive of left ventricular hypertrophy.

Parasternal short axis Parasternal long axis

Fig. 4 Echocardiography .
Echocardiography at the age of 17-years revealed thickening of the left ventricular wall, with asymmetry between the
apex and the posterior wall of the left ventricle.
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IVSTd (mm) | LVPWTd (mm) | LVDd (mm) | LVDs (mm) | EF (%) | Ele’
[12 year-old] 4 8 27 15 78 N.D.
[17 year-old] 6 12 26 14 74 12.4

Fig. 5 Echocardiography @ .
Echocardiography at the age of 17 years revealed prominent left ventricular trabeculae and deep intratrabecular

recesses. C: compacted layer. NC: non-compacted layer. IVSTd: interventricular septal thickness at end-diastole.

LVPWTAd: left ventricular posterior wall thickness at end-diastole. LVDd: left ventricular end-diastolic diameter. LVDs:

left ventricular end-systolic diameter. EF: ejection fraction. ND: no data.
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Table 2 Case reports of juvenile neuronal ceroid-lipofuscinosis with cardiac involvement, diagnosed by electrocardiography and

echocardiography.
Case Sex Age. at init.ial Fardiac Electrocardiogram Echocardiography Age at death  Cause of death Reference
No. investigation
1 Male 33 RBBB, LVH, Sinus arrest HCM 34 Pneumonia 3)
2 Male 26 LVH, Atrial flutter HCM 27 Heart failure 3)
3 Male 21 RBBB, LVH HCM 26 Pneumonia 3)
4 Female 20 LVH HCM 22 Abdominal infection 3)
5 Male 18 Sinus arrest Normal 21 Pneumonia 3)
6 Female 31 RBBB Non specific ST-T RCM or CP survive 4)
change
7 Male 25 LVH, Sick sinus HCM 27 unknown 5)
8 Female 27 Sinus arrest HCM survive 5)
9 Male 27 Ventricular tachycardia, HCM survive 6)
LAE, Sinus arrest
10 Female 18 unknown HCM survive 6)
11 Male 20 LVH — Low voltage HCM — DCM 29 Heart failure 8)
12 Female 17 LVH HCM + LVNC survive Our case

CP: constrictive pericarditis. DCM: dilated cardiomyopathy. HCM: hypertrophic cardiomyopathy. IRBBB: incomplete right bundle branch block.
RBBB: right bundle branch block. RCM: restrictive cardiomyopathy. LAE: left atrial enlargement. LVH: left ventricular hypertrophy. LVNC: left

ventricular noncompaction.

Table 3 Case reports of juvenile neuronal ceroid-lipofuscinosis with cardiac involvement, diagnosed by electrocardiography and autopsy.

(I:\?s.e Sex Ag;jiiiis;act?éiiac Electrocardiogram Autopsy report Age at death  Cause of death ~ Reference
13 Male 19 IRBBB HCM 21 unknown 7)
14 Female 13 IRBBB, LAE Cardiac enlargement 20 unknown 7)
15 Male 19 IRBBB, LAE Cardiac enlargement 20 unknown 7)
16 Male 25 RBBB, LVH HCM 26 unknown 7)
17 Female 19 IRBBB, LAE, Sick sinus Cardiac enlargement 19 unknown 7)
18 Male 22 LVH, Sick sinus HCM 22 unknown 7)
19 Male 15 Normal HCM 20 unknown 7)
20 Female 21 IRBBB, LAE Cardiac enlargement 21 unknown 7)
21 Female 18 Non specific ST-T change Cardiac enlargement 19 unknown 7
22 Male 22 LVH No Cardiac enlargement 22 unknown 7)
23 Male 21 Normal Cardiac enlargement 25 unknown 7)

Cardiac enlargement: The normal upper limits of cardiac weight are 300 g in males and 250 g in females”.

1, DEEREO R 248 B AR O WARTERL & 2\ B 2 TERE MY 4%
BET L, LRIBIZZDOZEALD . ORI E 72 S 5
[2 34T 72 . American Heart Association O%533H Tl & (n
MY %35 D&\ primary cardiomyopathy @ O & DIZ534H S LT
a1 A EFLE L7 LUNC OBETHTCIEI g
T HCM RHLRELUHIE CHE SN TW AL a X TEED
WEFREDPSBHE SN TWE Y, £72, HCM RyLiER
DHEICERTAEMOHE SN TWE Y. HERERE L
72T DIEREAME T LILEREL L ERR ORI L 29 5 b

O, BRI ICEREE S0 A b0, & SIZBIM AR

EREZEHT2000H), ¥ THL. HFINCLIZA
Bt L7z LUNC 122 W T OHTEF IR EINIL 2 &b T vy, i
FRMRERROMEAICLY, Bz 0HERE STV d
DPEIFEAEETH > 72 L B SN L THRMENDH 5.
FAERINCL ISR Z A E DX H VI, LR E T
BROBIZL, LINC OFEAAERL, & 0HETH L AR
Cie B L CERIEDO S LB TH 5. AREFILEE CT
P OIS & OMZERIE 2 TR L7275, AL dhho



54 44

7o FAERINCLIZAPET A LVNC 2B L Tl T A 72 1
ML L, GHROEOBRI;FEI-NDL.

FAETI NCL I2APF L 72 HCM Ok & L Tl b oo 43k
LREERBUCADET 2 IEKELGARAE & FIBRIS, BRI 721655
FAE % <, DAREITH LT O D BB T Bl o
Pl F72, AEPRISH L CIEPIREBIRER R — 2 X — 7 —
X BRHERZEE 5. LINC 12 & 7420 e B X UERE
R L ClE e SR IE S N L 4 5.

REBOFIREIIMREEAFEMETH S 2 &%, it
AATHICE VT, TEIRGEME EBICEEEE L), BHICH
T2 D B D, ARBEOLRAPHE DR EIZIX, O HCM
B ok b4, 20 BRI OB E R E T L 02 L
BIEDD T ENL . (@ HCM (5 5 R0, (2t 441 7
EORERE L L) 2 EA% . (D HCM ASHEIRELLTIE
WHERT2IEH V2B S, @HCMIZLVNC % & & 7% ) 1Ed
WASH DL, OMNONZETHENEL. ThHICEELT, EH
DR % 35 2 7 o TV UL, AREBID X S 7z BB
WL DD oIl & RIRICBECZ LS TE 5. 72, 2k
-9 Btk RE O IR 12, ANEEAR R LVNC O B BHETH %
LA B X ORTERAE b ST CTlr A B2 ) 2 &

MWTED.
R SLOFERILE 55 0] HA/NE iR 224 44 (20134E5 H)
BTt L7z,

AT CICHE L, BRI RE COLRREIZH a3, ik HE
FOFhbHY TEA.

X

1) Gregory MP. Lysosomal storage disease. In: Swaiman KE
Ashwal S, Ferriero DM editors. Pediatric neurology: principles
& practice 5th ed. Mosby Elsevier; 2006. p. 449-451.

2) HaHEA, CHEICE, $#AFF 5. Neuronal ceroid-lipofuscinosis
O—LB). KT A D ARFEEE 2002;13:35-40.

3) Harris KM, Spirito P, Maron MS, et al. Prevalence, clinical
profile, and significance of left ventricular remodeling in the

4

5

6

7

8

9

10

11

12

=

N

g

~

=

)

=

~

=

BRARtES 548 1% (2014:1)

end-stage phase of hypertrophic cardiomyopathy. Circulation
2006;114:216-225.

(Ostergaard JR, Rasmussen TB, Mglgaard H. Cardiac involve-
ment in juvenile neuronal ceroid lipofuscinosis (Batten disease).
Neurology 2011;76:1245-1251.

Fealey ME, Edwards WD, Grogan M, et al. Neuronal ceroid
lipofuscinosis in a 31-year-old woman presenting as biventri-
cular heart failure with restrictive features. Cardiovasc Pathol
2009;18:44-48.

Hofman IL, van der Wal AC, Dingemans KP, et al. Cardiac
pathology in neuronal ceroid lipofuscinoses; a clinicopathologic
correlation in three patients. Eur ] Paediatr Neurol 2001;5
Suppl A:213-217.

Michielsen P, Martin JJ, Vanagt E, et al. Cardiac involvement in
juvenile ceroid lipofuscinosis of the Spilemeyer-Vogot-Sjogren
type: Prospective noninvasive findings in two siblings. Eur
Neurol 1984;23:166-172.

Reske-Nielsen E, Baandrup U, Bjerregaard P, et al. Cardiac
involvement in juvenile amaurotic idiocy-a specific heart muscle
disorder. Histological findings in 13 autopsied patients. Acta
Pathol Microbiol Scand Sect 1981;A89:357-365.

B A, mEEL KHAZESL. IWRMOHEZE L
F#+4ET neuronal ceroid-lipofuscinosis @ — ARG, i AR AL
2000;40;350-357.

Maron B]J, Towbin JA, Thiene G, et al. Contemporary definitions
and classification of the cardiomyopathies: an American Heart
Association Scientific Statement from the Council on Clinical
Cardiology, Heart Failure and Transplantation Committee;
Quality of Care and Outcomes Research and Functional Genomics
and Translational Biology Interdisciplinary Working Groups:
and Council on Epidemiology and Prevention. Circulation 2006;
113:1807-1816.

Klaassen S, Probst S, Oechslin E, et al. Mutation in sarcomere
protein genes in left ventricular noncompaction. Circulation
2008;117:2893-2901.

Sen-Chowdhry S, Mckenna W]J. Left ventricular noncompaction
and cardiomyopathy: cause, contributor, or epiphenomenon?
Curr Opin Cardiol 2008;23:171-175.



JER B OV & e 2 B LR E AR L 723542 8 NCL o 1 54 : 45

Abstract

Juvenile neuronal ceroid-lipofuscinosis with hypertrophic cardiomyopathy
and left ventricular noncompaction: a case report

Shinya Murata, M.D.”, Mitsuru Kasiwagi, M.D.", Takuya Tanabe, M.D.2,
Atsuko Ashida, M.D.”, Noriyasu Ozaki, M.D.” and Hiroshi Tamai, M.D.”

YDepartment of Pediatrics, Hirakata City Hospital
“Tanabe-Kadobayashi Children’s Clinic
¥Department of Pediatrics, Osaka Medical College

We report a 17-year-old female with juvenile neuronal ceroid-lipofuscinosis (NCL) accompanied by hypertrophic
cardiomyopathy (HCM) and left ventricular noncompaction (LVNC). Within our knowledge, this is the first reported case
of juvenile NCL with LVNC, and the youngest case of HCM diagnosed by ultrasound. Juvenile NCL is a progressive
hereditary disease involving multi-organ accumulation of ceroid-lipofuscin; its resulting complications require prompt
attention. Due to its relative rarity, its cardiac involvement is not well known. Based on findings from this patient and
related juvenile NCL cases, the risk of cardiac involvement tends to increase with age; a high frequency of ventricular
hypertrophy has been reported in patients aged older than 20 years of age. Medical progress and comprehensive care
have led to longer survival in patients with juvenile NCL, which likely increases the incidence of cardiac involvement. In
relation to HCM in other metabolic disorders, attention should be paid to arrhythmias, including repolarization
disturbances, sinus node dysfunction and ventricular tachycardia. LVNC is a cardiomyopathy characterized by prominent
left ventricular trabeculae and deep intratrabecular recesses, which are associated with diastolic or systolic dysfunction,
thromboembolic complications and arrhythmias. From ours and other case reports, we recommend regular follow-up of
NCL patients as follows: echocardiography to estimate cardiomyopathy, Holter monitoring to identify arrhythmias, and
computed tomography to detect thrombosis from both ventricles. The mechanism of the HCM and LVNC associated with
juvenile NCL remains unclear. Our case requires careful follow-up. Prospective studies of the cardiac involvement in
juvenile NCL are necessary to further elucidate its pathomechanism.

(Clin Neurol 2014;54:38-45)
Key words: juvenile neuronal ceroid-lipofuscinosis, hypertrophic cardiomyopathy, left ventricular noncompaction




