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A Child with Severe Motor and Intellectual Disabilities Presenting with Recurrent Pancreatitis Induced
by Hypothermia

Youichiro KABURAKT', Yasusi ITO', Hidetsugu NAKATSUKASA/,
Takayuki KISHI', Kiyomi KOMURA', Katsuji KARAKT',
Makoto FUNATSUKA', Takayoshi NISHINO® and Makiko OSAWA'

'Department of Pediatrics, Tokyo Women's Medical University School of Medicine
*Department of Gastroenterology, Tokyo Women's Medical University Yachiyo Medical Center

A 15-year-old female patient presented with severe motor and intellectual disabilities (SMID) complicated
with profound mental retardation, epilepsy, rigospastic quadriplegia, and hydrocephalus. She developed the first
episode of pancreatitis at the age of 6. We believed that the patient’s pancreatitis was induced by the administra-
tion of valproic acid, and therefore, we stopped its administration. At the age of 9, the patient suffered a relapse of
pancreatitis. Subsequently, pancreatitis relapsed 9 times until now. The patient had central persistent hypother-
mia complicated with SMID and showed extremely low body temperatures of 33-34C in winter. Her pancreatitis
mainly occurred in winter, and after failing to keep her body temperature above 34°C following exposure to cold,
we assumed that her pancreatitis was induced by hypothermia. The mechanism by which hypothermia induces
pancreatitis in a child with SMID is not definitely known. However, accidental hypothermia resulting from cold
exposure, therapeutic hypothermia, and central hypothermia in children with SMID appear to cause acute pan-
creatitis. Her central hypothermia was due to disturbances of the hypothalamus as indicated by the finding of
over-response of a peak thyrotropic hormone-releasing hormone (TRH) value on a TRH test and premature
thelarche. In hypothermia, TRH secretion generally increases. The effectiveness of a TRH analogue in the treat-
ment of pancreatitis was reported in an experiment performed in rats with damaged pancreases, indicating the
relation of TRH and pancreatitis. We hypothesized that the secretion of TRH, normally induced by hypothermia,
was disturbed by the dysfunction of the hypothalamus. Therefore, the patient’s repetitive pancreatitis may be
caused by the failure of TRH to protect the patient.

Key Words: recurrent pancreatitis, severe motor and intellectual disabilities (SMID), hypothermia, thyrotropic
hormone-releasing hormone (TRH), child
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57 Sk 4, BAERTHFBESNLHEREZKEL
TeEREOFEERD 1R L0T, XHNE
BremimEs 5.

E B

BE EENEE (KESELD O 15REF.

HRIERRE T - RRE - R R, RRIMLAE O FKIEE 7%
L.

BEFERE - fEG 39085 H, BB cliAE L. HAE
R 3920g, IFEZ L. £ 1 » AR, BRFEEIKE
(Group B streptococcus : GBS) 12 & % il B 1 B
FA B L, MBE TSRS -2 E ERMPEE L %
BU7 %7 AR, RELKFER KR
NERHZ TRBEIZSFTH 578, REEHMEE,
MERMEERTADA, FEEMHE B, KEEE,
PR KRR Z APHEE L TR, 6 RRFICEREIL
FEEZRsh, TRHEMRERICT TSH X 120 5
DEVEIE RS & THE OB KL 2 8B 7z, 9 Rk
WWIESFRAEL, 10RCHE2AZ 72

EREREENE © X 4F (6 7%HF), KEZWmEKZIE, M
KTABEL D, ABE6 HH X D EFEFEZE (inten-
sive care unit : ICU) IZTREWE D H 2 N TR
EHE ol TOM, #EERB)IRMNER RS E
(Sp0.) 1290% LLEz4RE, MIRJERENEL LTk
HEMEEL Tz, FIRRKBERACHEL, A
ke 15 ARICHKE L, RO A 712X 3 FEEHGE
WREMBL. BEHX ) EHREISHE LD
L2, AR 17 H HoMmEKREIC THmMEREM,

/IR, &7 V7 3 VilgE, CRP &, 7o b
O Y URRBER, FDP BEV#EO LN, 73IT7—
¥ix 53U/L Tho 7228, V78— 872U/L L &Il T
»o7z (Table). MU 50 [m]/45 & FEIRAREIRAE
WZhY, EEIEHL T B a—%fT L,

REDOBEKZRD. BEHEMCT IS THEDOERX
(Figure a), WEBEZ®Z 72 RIEDOW K72 b TITH
BEREAN DK DR % 9 (Figure b), HBHEMEIML
LNEESERRE (disseminated intravascular coagu-
lation : DIC), &5 MK IGIEBERE, IPRAE, £
LU0 [EAGEE SRR e AR L
Stage 4 36 (1999 4)%12 T EIE 2 B K (Stage
2) &M L7-. Nafamostat mesilate (NM), hepa-
rin, PLESEEGICTHELRBE L. TAD»AGRE
1% valproic acid (VPA) THIEIZE LT Wiz28, &H|
WX BEAIMERERZ R RILE L, £FREBRL
0, ABE79 HEICHEBELZ. BR 10 HEROBEE
T o—CIIHERSLEAIKILIIRD T, VI 3—Fid
EHILL Tz, BREUMIEEEF NN % 10g/H
WZHIBR LT\ 7z2as, BB RHFD7z08Bk2 » AR X
DEBEICRLZ. ZORDEROBERI R, X+
33 AR D o THILENH TORBEE T — Bk
Tehrolz. (X+3) F£4 7 9%, WHREYE B
B ESFRICABRE 2D, ICUKRNRESh:. B
BEOBUIRTE % 320, A7 I 5 —¥ix 144U/L 7275,

) X—¥ 1 3488U/L L BfETH o 7z, EEEE CT
TR S IREEROER S X CBEILRD D 5

Table Laboratory data on admission for acute pancreatitis

1st onset 2nd onset 3rd onset

1st onset 2nd onset 3rd onset

Age 6 years 9 years 12 years Age 6 years 9 years 12 years
Complete Blood Count Blood Chemistry
White Blood Cell 20,060 4,380 1910 /pl Total Protein 5.1 71 55  g/dl
Neutrophil 86.0 76.9 910 % Albumin 31 4.0 32 g/dl
Lymphocyte 106 199 75 % AST 18 41 58 IU/L
Eosinocyte 0.1 02 00 % ALT 9 90 273 IU/L
Red Blood Cell 281 441 349  10v/ul LD 271 146 131  IU/L
Hemoglobin 8.3 128 1056 g/dl Amylase 53 144 131 IU/L
Hematocrit 25.8 385 307 % Lipase 872 3488 1,727 IU/L
Platelet 89 71 28 10v/ul Urea Nitrogen 42 11.7 68 mg/dl
Coagulation and Fibrinolysis Creatinine 0.28 0.28 021 mg/dl
PT 276 128 134 sec Calcium 8.7 9.7 87 mg/dl
APTT 453 72 28  sec Glucose 74 116 129 mg/dl
Fibrinogen 280 245 252 mg/dl  Blood Gas Analysis (Arterial) (Venous) (Arterial)
FDP 1389 358 35 pg/ml pH 7519 7432 7.356
D-dimer >30 7.01 758  ug/ml PO2 97.7 42.1 993  mmol/L
AT II 71 >130 >130 % PCO2 476 52.3 458  mmol/L
Serological Test Base Excess 153 99 06  mmol/L
CRP 18.02 5.02 1424  mg/dl HCOs~ 39.1 352 259  mmol/L
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Figure a, b; Plain abdominal computed tomography (CT) images taken when the patient
was 6 years of age, showing enlargement of the pancreas with internal heterogeneity
(gray arrow heads) and remarkable ascites in the space between the intestines and in
the posterior pararenal extraperitoneal space (gray arrows).
¢; A plain abdominal CT image taken when the patient was 14 years of age, showing cal-
cification in the pancreatic parenchyma (white arrow).

d; An enhanced abdominal CT image showing dilatation of the pancreatic duct (white ar-

row heads).

hn, BROBHEEZHIL, NM, ulinastatin Z#%5- L
7z Mg, FOERIRREE, R REL R THERA
i 10g/H) % BtG, = O®%IENHIR% 15g/ A LTI
AL, ABE70 HEIWCEBERE L7z Bl D ERE
(MelF 15/ ) % fkie L7z, (X+6)4E 1 A (12 sl
YRR A EFRICSRH Bk ZZ L7z, U S—
¥ 1,7270/L, 73I9—¥ 131U/L L BETHH, B
EREGME CT IS CTHERER, B L ORI ~FAE T
P TOEKERDL. EESWRL (Stage2) D
Mo CHEE, WM, gabexate mesilate (GM) %5
REEE L7 AbE3 B EICIRENSEL L, B
RN X B 2R g5 EAE AR, DIC & OBE T
ICUAZE &R, NLIPWEHE o7 ATIO
B5, M/ AT - 72, FPIRIRRE I35 4 120
L7275, ) 28— BiED & 300~500U/L & & &fE
HifE 7z, A, ABE 13 H BIC—BmHNEEL,
M) 28— BAlid 7272512 100U/L BNME T L7z,

B HIRR % 16g/ H IR L=, AbE 42 H BHIZBRE
Loz,

ARIBIGBUBE AR ) PR R RIR 2 6 0F L
THY, EMKRE35C &, L RIEL T 33~
4T IEBTH -7, 3EHOBRERIRZ, &
6EFERZFRIELTWAS. WIS MEFEI
£rhl, 15mOAEICIIEMERY 3EIEL .
ZERCHHEORACRECREHMAIL, KR
32~33C &%y, MR L THHAC LU LITHRTE
Mo 7l B TIERDFE L7z, ARICTHIE,
TEE L, Wil EiTo7. BEROBREMELEOL
BEICIEGM 05 %21T- 72 (X+7) 1 A (13
MR OBERFRBIIEALBELZRD, 7)Y
YR X BHHMER IR I EL,ICIEFELL
7z.

(X+8) 4 3 A (14 ) O AR CT 24k
2L, CT CiEDAKAL (Figurec) & EHEB X
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VRIS DILE 2 R 72 (Figure d). AKILIZEE
BRNCHD7-DFETHEHRADRER E 13E 2 2do
7z.
£ =

AIEBI T 6 RRFICERZFIEL, 9RFICHERE
L, DBESFORKREL TS, LREDSLVITTR
BORPECIEMEBRERE L2 DD
D, HODPRBREMEE DN EPITLEALET
otz REREBLZOMRIIZ P NY 7)) F
A 300mg/dI B EFCERATAHI LD Do
7oh%, FERE 100~150mg/dl THEB L TB Y, &EiE
MEWCHFERENL LD TR LDz FHERBIE
BB NV Y T L, VY, TVAYERRAT 75—
PAIIE B T2, R M EREREUIAE A2 200/l
DFThY, BEOBRRIKETO(HRIIINET
KRS Tw Ry, EBREREOERE LTk
bMENLVOIL VPA TH 5. VPA L X 5 A
BWREE TR 7 I F—YIRREFETH S /8—E)
REBMEEZRTEMAMERERE S TVwEY. KR
ETADAIK L VPA 2R LTV 72538 1 [0
JERFIERICHIEL 72, LALZOHRBERITED
BEN, VPAIZ X B EFEREUNORRZE Z 5
DERH o7 4EROBEMBCT TEREREBIT
BIEE D3R A E D SN (Figure d), —HBEAKAL
HEDOLHODOBEENTR LA BEENDOS DT
Hol7-0 (Figurec), BR%ZRETHEHE L IZE
Zleh o7z MR BERERZ X 3BT 7205, v
b A EE) & RS OTERERHEN W X 224
TaTiEdHs. LarL, HLLLRENAIKILOFER
R HPERERED ol RIEWNERIZRD %
WASEEREOBREBERTH Y, BEEHRIEE
& f& T (cystic fibrosis transmembrane conductor
regulator : CFTR), ZAF4=v 7 N) T =7V
B1E¥ (cationic trypsinogen : PRSS1), BEA-wsE b
VS 4 e ¥y —EIETF (serine protease in-
hibitor Kazal type 1 : SPINK1) 7% EDOZERIZ X 5 &
EHFERIZEINC DT 2 LEDND 595, REFI T
KRETH 5.
SUBEREBEIELERO—2IBEMAED AL
NTws, BEEFEERPHEENEG EOBRRBHLRE
WREIC X A EMAEE, ERAERE O BED—
DL LTAMEBRISREIN TS, BEEORMESE
Pk RIZB 2 AR, &5 \VIZEEDHE
ERAMB I E S BARIRE DO S PHE L L CTRIET 5 8%
BROMELH B, KRTER L » ARD GBS #

R g th & 1 BelidE & L O RARRE 2 S B L
TBY, EHIZB L2 BITTHRBCAETHSL—
J5, ZBIARR L T 33~34T & #ftt B4R % 32
W7z, RIRCBIBEFIEOREERD I B, &)
D 2 % BRWTEAED» SFICHE L7z, FRR
HETHKEBRZBERMICHZD 34T B EICHETE
Po 2 BICLTRRPBEL T2 EddhD, &
KBROME 287, AEBI 2B EOBERITE
DI ICU PUARRIZTIE U7z, SR AR LTk
FHLTOWRP o728, BRMERICRESNTS
D, KiE% 34T LRI Z B TE TV h oz
DORARBOZORKELEFHETH o7, /23 0H
DRESEEL, ICU TIZIEHbE3 300~500U/L &%
TLYR TS Lh o7z X —BEP T — B
REHREHIZ100U/L RICIEEIL LIz W) ER
bdHolz. EEOMBEELNE BICBWT, Pk
EARIRIC X 0 R ZRRET B8 120w TR
ZLidbho Twiw? BREEREOAHED—DIZ
BEREDVD VY, BERFE I MNIARIC X B8
KOEZ LN, REOHRTIIRERE 2RO
ZWEEDRHY, TRTEHBIEITEL Y. Sy bO
e REHH LIh7 I 9 —¥o LR B L OB
SR DOBEREDIK T %/~ L728F%E C, Hirano & 1
DEHINC XY ByMEBRHSFHIL = W g 2SR E S
DTV LERLTWEY, RBOHREEK
fKiRi%, TRH B#ritBRo TSH THMED BK RGP 5
BAFBE L EOHFELY, BURTEHOBREIRELIN
2. — 7, BARBICEBEETRIVEYTHD
TRH DA BRSWIMRET 5 Z LN TV BY.
KRTRHLTAPAEZHARLTNEZ DD D,
ERR I TSH, T3, 28 T4 IdHlE S h
TW72As, RS, BERFERERS L OHRIE %
EHT—ELBEZFED TITWv i, M PRL fEIC
BLTRHEINTELY, SHERBRIEICHER
LTWEFRETHSH. BEMITEARL R REES
BE TCONGWEHIE TIX, 2 THRIRERSRIVE
v (T3, T4) fEIXEE#HANTD o724, TRH B
REC TSHEDBESIGZ R L, BUK T ERREE A
RBENTEY?, Fx DERLFAETH-72. €2
T, TRH &EROBEMRE TEICERE L 2.
Yoneda S & AEREFNVT v b EF W2
"C, TRH analogue DBt N~OFHFEIT LY, ML
RERER A BT U, BRI oM i 2 E
RLHIEFT R DA EICHH S 7Y, TRH ZAMITH
RTEB L OCREMEETRUZIHFEL, REMET
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TR R % & G L2 L CHAMRZ AL T
B L CwaY. HMBETOXREMREZYERLZ
5 v b TRH analogue % W CRIEDEER % 1T o
ToAER, BERIFEHLZEMEEZRL, KEMRRERM
BRI AEELMZ AEHICEE 2% E 2H-
TWwW5bZ & %EH L72. %7 TRH analogue /18
WP 512 & 5 EMRRIEIC & b BRI 8ims %
ZEPFDhoTWVEY. KIBIZBWTIFHR T HHE
BERESEIC & )RR THRED TRH OB B - W58
mes, TREH I X 2B OREER @ r w2 &
PHERBEDOEFE 2 HATIRH LI B EHER
7z. —7%, #IRMNIZ TRH analogue % Hajic#& 5 L7z
BRETNVT v FTOERTIX, MHP7IF3—ED
EHAB L OBEMEEMEOREEDR S 1E TRE kS5
BLABERZRO LD 572, TRH analogue #kA
®51L, BAEAERS LB L CRRARERNORAT
APECTREMASH 5. TRH Wk % & OFFI#S- Tk
BERFREIZFHTE R Vord Lz, TRH 2%
PRIZBUR T B0 R MR I & RS, THALE &
ERELEHOBBRITHFLEL T 5. TRH 23 HE
WCEBEEHAT 50 TH N, TREIZKET 5205
ROWBFERL T —EOMRE R T REED H 5.
BEgomHEE LT, BEREICOVWTIZIEETD
Ky A=y FOMHERP, SHEECIZENETH
1uxzZHL, BRERLEREM L & THRIRE 34T
DR X ) CiRE L. FElEL L BENE
P3RS L, Oddi $ERHh O WU % K 72 L TR S8
5720, BUEBREZFELLTVWEERZONS.
Magnesium oxide Z Ak LoD, WEEHZITV,
PHEEHEAIT) XD L7z B4 HEDRBROREIZ
DWTIE, ABIZGM 255 5 & #L 2 ICMEFY
N—BEINRAD L. GM B 7B = 5
Dk L2 | 57 % B 3% B # 12 camostat mesilate
(CM) #H Y, 0PtV 7 AERAMBEERERD
BEEL LTHA SR T A AR CId IR KRR
DOIE + ) 7 EIZIE R #HPH N T o N5 EE
KT b %L, BEREOREBIIZZ WA, SHBREHA
BOWELLTWAHIZCMORREZIT) 2 & T
FAEEER DO PRSI RETH % 0% ME L7z,
# B
EARRTHER I NS BE L E L - EE LT EE
RO 1% REER L7, 6 RBRICHERZ ML, DR
EEFTICEIREDOBEEKEL TS, BEEDE
BHIE O PR VEERARIR D 720, AP OAKRITBEL T
b 33~34C TH o /2. KROBERKIIZIAD 5 MFIZ
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ERLTBY, FRPL/NBETHREL RIFFEICHT:
) 34C D EICRT Do 2BICRBIEL TWzDT,
BKAEBEOBES % 8o 7z, RIBO PR EEERIE,
TRH B RABROBRLERBABE L EOFREL D, H
RFEHOBEEIRER SN2 KAEERICIE TRE O
B DWIMRET B LML TWS, -,
TRH & ERICBL T, BEET VT v MIHT5
TRH analog DEREAME S hTwa. RREICH
WCIIARR T ERASRERE 12 X ) AR T R TRH
DERK - WA, TRH & % RO #EE
HAP@Hh R e, BRBEOHFELZHHLD 5
RFCH D 5 B EFE R T2,
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