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Percutaneous Treatment for Bile Lake in Biliary Atresia after
Portoenterostomy
Ryohei Kuwatsuru® , Akihiko Shiraishi, Tadayuki Maehara,
Hiroyuki Kobayashi? . Takeshi Miyano!’
Department of Radiology and Pediatric Surgery!, Juntendo University School of Medicine
*Department of Radiology, Tokyo Rinkai Hospital
f{;Abstrac_tJ}— i —————
Treatment of bile lake (intrahepatic biliary cyst, cystic dilatation of biliary system) was
described in this article. Bile lake occurs at a high frequency in a biliary atresia patient after

correctable portoenterostomy due to the obstruction by sludge or debris in tortuous narrow
bile ducts. Asymptomatic bile lake is not usually treated butl observed. On the other hand,
symptomatic bile lake is treated by systemic chemotherapy. Aspiration of bile lake is safely
performed to investigate the presence of bacterial infection, and debris or sludge.
Percutaneous transhepatic cholangiography (PTC) is performed to differentiate the type of
bile lake. In three types of bile lake, antibiotics injection or ethanol injection is useful for
localized cyst whether communicating or non-communicating, whereas percutaneous
transhepatic cholangiodrainage (PTCD) is required for generalized cystic dilatation of
intrahepatic biliary system. Technically, PTC, antibiotics injection, and ethanol injection are

performed under ultrasound guidance easily. However, PTCD is difficult in many cases due
to biliary cirrohsis in these patients, and both careful selection of instruments and skill of
PTCD are required for successful PTCD.

Kevwords . Biliary atresia, Bile lake, Percutaneous transhepatic cholangiodrainage, |
Percutaneous ethanol m]ect:on therapy [
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Fig.1

Type of bile lake (dilatation of the intrahepatic biliary system) after portoenterostomy in biliary

atresia patient classified by Tsuchida® .
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Fig.2 One-year old girl after portoenterostomy
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for biiary atresia with cholangitis

a . Ultrasound examination revealed 14 X 8mn

bile lake in the lateral lobe the liver,

b Twenty-one gauge PEIT needle was
inserted into the hile lake and percutaneous
transhepatic cholangiography showed type
A bile lake {(non-communicating cyst) in
the liver. Gentamicin was injected into the
bile lake afler PTC.

 Ultrasound examination which was
performed 4 weeks after antibiotics injection
revealed that the bile lake had become
smaller.
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Fig.3 Two-year-old girl with biliary atresia after portoenterostomy with cholangitis

a . Ultrasound examination showed 10X
internal fluid, PTC was performed.

8mm bile lake in SG of the liver.

After the aspiration of

b PTC showed several radiopaque materials representing debris in type A cyst. Ethanol was
injected into the cyst after aspiration of the contrast material.
The bile lake had become smaller at the ultrasound examination which was performed 4 weeks

later. {not shown)
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Eighteen-year-old male with biliary

atresia after correctable

portoenterostomy complained of
epigastralgia and jaundice

a . Ultrasound examination showed
diffuse cystic dilatation of intrahepatic
biliary system (Type C cyst).

. PTCD was performed and injected
contrast material showed diffuse
dilatation of intrahepatic biliary
system with severe narrowing at liver
hilum.

¢ : Follow-up ultrasound examination

which was performed 4 weeks later

showed improvement of dilatation of
intrahepatic biliary system.
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Fig.5 One step drainage set
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a . Top row : 5 French pig tail catheter, Second row © 20 gauge cannula, Third row ! stylet, Fourth

row . obturator.

Usually, this drainage set is used to insert 5 French pig tail catheter directly into the lesion
without guide wire. In that case, 20 gauge cannula and obturator are inserted into 5 French
catheter to straighten the catheter. Then, at the time of puncture, stylet is inserted instead of
obturator because the tip of the stylet is sharp and that of obturator is flat, and so insertion of the
drainage set into the bile lake is easier with the stylet.

b 1 Soft tip 0.018 inch guide wire is demonstrated.

¢ . Twenly gauge cannula is inserted into 5 French pig tail catheter. This set is able to insert into the
liver and bile lake along the 0.018 inch guide wire.
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Percutaneous Transhepatic Cholangiography and Drainage
for Choledochal Cysts in Children

Hisami Ando

Department of Pediatric Surgery, Nagova University Graduate School of Medicine

—(Abstract — - T
Percutaneous transhepatic cholangiography (PTC) was performed in 26 of 145 patients

with choledochal cyst, of whom 13 underwent percutaneous transhepatic cholangiodrainage
(PTCD). The reasons for PTCD included persistent or increased jaundice, undiminished
abdominal pain, cholangitis, and formation of intrahepatic stones. PTCD disclosed Lhal
protein plugs clogging up the common channel were the cause of abdominal pain in 5
patients. In 3 patients, irrigation with saline could wash away these plugs. The intr ahepatlc
biliary stenosis was dilated with a balloon catheter through the PTCD route. The site of
puncture was the left hepatic duct in most cases. PTCD tube was retained in 62 days on
average. No complication was encountered during or after the PTCD procedure.

Some reports emphasized technical difficulty in performing PTCD for pediatric patients
with choledochal cysts. However, as PTCD can be salely performed under ultrasonography
combined with fluoroscopy, aggressive adoption for children is appropriate.

Keywords . Choledochal cyst, PTC (percutaneous transhepatic cholangiography),
| PTCD (percutaneous transhepatic cholangiodrainage)
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Fig.1

[ A"

the porta hepatis.
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Percutaneous transhepatic
cholangiography (PTC) in
patient 3 clearly demonstrated
filling defects and stenoses at
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Table Patients underwent PTCD

Patient Age Sex Indication Puncture Site  Serum Bilirubin -~ Duration  Complications
No. Level (ng/de) (days)
il 27 F sepsis Bl 10.5 148 (=)
2 2m M cholangitis Bl 2.1 20 (=)
3 Iy M jaundice Bl 6.3 19 (—)
4 v F cholangitis, abdominal pain Bl 0.2 46 (—)
5 Iy M jaundice Bl 12.5 43 [~
6 ly F jaundice, cholangitis Bl 2.0 26 (—)
7 4y F abdominal pain B1 1.9 36 (=)
7v T dilatation of the stenosis, lithotomy Br, Bl 0.8 88 (—)
) 8& F jaundice Br 8.2 23 (=)
0 1y F jaundice Br, B 10.0 18 =
11 1ly M dilatation of the stenosis, lithotomy Bl 8.2 208 (—)
12 12y F dilatation of the stenosis, lithotomy Br, Bl 6.5 119 (—)
13 14y F dilatation of the stenosis, lithotomy Bl 0.5 17 (—)

Bl : Left Hepatic Duct
Br : Right Hepatic Duct

. Fig.2 Percutaneous transhepatic
cholangiodrainage (PTCD) in
patient 12

There are stenoses in the left hepatic

duct and the common hepatic duct.

12
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Fig.3 Percutaneous transhepatic cholangiodrainage (PTCD) in patient 5 ab
a : A filling defect in the common channel is a plugged protein.
b : The protein plug vanished after saline irrigation.
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Fig.4 Percutaneous transhepatic cholangio- LA 50 <O EMAFRIIAL, /=D
drainage (PTCD) in patient 1 WG 0 & ALt = — 2 O YL SRR AV
The PTCD tube is inserted from the left F2L302F3 . 1HE L — YOI E

hepatic duct to the cyst. D& 2 [ R i 5 OIS 1 & 11 E

FCEOENAND LD, 2~5ccD/hEE
4 4 — (Hakko#L 3 0.45X650mm) 25 L, K BIEHZ 3~4 iR 2 EEAl & 6D, o< b
A IR BE A T L 72 1%, 19GDEV L= Y A PEEX D LI L=
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Flg 5 Percutaneous transhepatlc cholangio-
drainage (PTCD) in patient 1
PTCD tube is fixed on his abdomen.

F=TEA B AT, BHEHEIIIL T d & 0h
fed el LYy EOREGIZ R - Cnvd, s,
F o — OGN G A ECh S TR
Ml L kS qiic e filiZ L Tk
< (Fig.5).
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Intralesional Injection of OK-432
in Percutaneous Treatment for Lymphangiomas

Shuhei Ogita

Division of Surgery, Children's Research Haospital, Kyoto Prefectural University of Medicine

— (@bt S
Intralesional injection of OK-432 (lyophilized incubation mixture of group A
Streptococcus pyogens of human origin) , mostly percutaneously, was found to lead to
total shrinkage of lymphangiomas with no serious side effects or cosmetic problems. OK-
432 solution is prepared by dissolving 0.1mg of OK-432 in 10m¢ of normal saline (0.9%

wt/vol.). The lesion is first aspirated where this is possible. Following aspiration, OK-432
solution is injected into the cyst lumen, replacing aspirated material with OK-432 solution
to a maximum dose of 0.2ng (20m¢) at one injection, When aspiration of intracystic fluid is
difficult, OK-432 solution is injected into the lesion at a few sites until the lesion is slightly
expanded : no more than 0.2mg of OK-432 is injected at one time. Another injection is given
around 6 weeks aller the treatment when shrinkage of the lesion is judged insufficient ‘

around 5 weeks after the treatment., The tumor reduction rate was more than 70%
(cystic ; more than 90% , cavernous ; around 50%) of the lesions lreated with OK-432 |
when evaluated at 6 months after the start of treatment. Side effects occurring during
treatment were fever, swelling and reddening of the tumor. The local inflammation did |
not cause any damage to the overlaying skin and did not lead to scar formation. OK-432 |
therapy is thought to be the treatment of first choice for lymphangiomas. |

Keywords . Lymphangioma, OK-432, Sclerosing therapy

NirEhd

s USRI, ) IO PR FRIE D K

)2 (Lymphangioma) (&, 1) > 2345 Emdo L, MY N (Cystic
KRR ay & X JuE L7z v visE Iymphangioma, Cystic hygroma or Hygroma) ,
EINENE) NE, FLTERRELAY v SRR 1) 2 2 (Cavernous lymphangioma) |
PVRIER AR BN ERLEE L o ik & s ) Wtk U > 2395 0E (Lymphangioma simplex)
YONEIEO NS RO D D O3 Fesliihtwsl, LiL, 2038
TUALRR I AR, 0, WEERS AL 2 £ % X009 5 Wi 2 s W JL s 38 & hus o, il
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Fig.1 Female, 4-month-old
The first case treated with
0OK-432 percutaneously,
Photo shows subcutaneous
mass at the right scapula,
8>(10cm in size (left).

After the OK-432 therapy,
the lesion completely
disappeared and the
overlaying skin shows a
normal appearance (right).
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Fig.2
Percutaneously injected contrast material into
cervical cyst diffuses well through the whole

lesion, including mediastinal lesions.

18

& % (Fig.2).

AR ¢ gl ) 2 EIEA I & B OIS T
HBH. KT, LY o VEIRTH S, U
RARWR SO 245 2 HURE ) 2 7 VIS
LA A,

G BT o e e [ 0 e
UCRELE T H0°C, BrENOBEE) v
AEINECZ 30 2 WP R 55 00 o 35 2 L s A K s e UF
FUSEF: 6 0 HRLBOENIHG A E Loy, &
7= 11~ 4 e i T NN 2 & S
MEFEa Pl A dE Loy (ndais L A e v

(AR5 220) . BYILETY v M A
OIEFEIZ AL L, W EEOBERETIR) v IR

B K12 do B SUB IR RIE O HE{L A3 il

NAWAIZIZ R h oA AN TH S, KE

28 A LIS < C & 37 & Tl FEKEE 'zl" Itz

HE LT REARO BN L O hEfr4 5

e ()K—tl'%'?'ipenicillin (;# atrie, X

=N T LAX-OMRIZERETH 5.

2) FH

a) OK-A32i7HE s IKEDOK-4327% 10me O] B
F A IS CLKE/ Lome) LT 5.

b) R AR, BRI R ol O
SENAR O o) Gl U gt g4 % . Itk )
YOVECIE, PN A gt N il
W) woNiE) oy Ui, Weal L 7
AR & W 1] 5 hE OO O K432 A IR il 4 5
(Fig.3). Y v 7\ K7 iE 15T
SR /A 1)) 1 DA BV A T - b R i R
EHTAHOT, ~DOcyst~OK-432{7 1% 5
:I FAUL Y VR R 5. o

i % @eystE L RIZOK-4327 8 A Is)
(I 'L}‘ SR o R Y o VTR 1
MEIE ) SRS O PR HAE T 5 ) 28
TP T, OK-A320 O BN~ ORI 75
Fo5- 4 A - i I A (f A28
oy e A LT, XEUEMN MiCRET
A & TR AO AT A BT L5 =
LS,

PEFAR ) 2 SARIEC I RN o k&

XOBFEN A BT EAE 0, R NE
FA O LS A R I 2 S L N

SR 5] A8 IRE A AN T ED T & A D



Vol.17 No.2, 2001 81

OK-A43270 4 W A S IR 4 5 B £ ¢ i &S, B 56 MR o sh Y
EAMATRIEATS (Fig.a). HlAM PI5E T 48 Ze i/ A e 28 OB A 150
s LTI ol B NS S RN o G o 41 1/ el e 1 0 1 PG & ity 4 f';> I" GBIk Z 6 M E S 5
B4aZenMbwohsd, IAOREER Wi MR EMNT S Z LA KYTH
EPIREEE My -,;.un/'upr i A b L, I A, sk L. rulnll” U Bl FtdE 71
TGRS AFET) 9 B Al AT & Lo, T D GERE RSO WAL E (2 5 h i WA
c) FEhiid, 1hld 00 FIE2KE (20m) IRV, LMY ST 5,

Sy

St e S 0K"432
solution

Fig.3
This illustrates the procedure of OK-432 therapy for cystic lymphangiomas. After the aspiration of
as much intracystic fluid as possible, aspirated fluid was replaced by OK-432 solution, but not
exceeding 0.2mg of OK-432,

Aspiration is
difficult or
impossible

small cysts

Fig.4
This illustrates the procedure of OK-432 therapy for cavernous lymphangiomas. OK-432 solution is
injected into the lesion at a few sites. Intercommunication among the cysts exists, and therefore
injected OK-432 diffuses throughout the lesion. No more than 0.2ng of OK-432 is injected at one time.

19



82 H AV RO R R 2k
Rz XS4 G ol ird i, 727z
L, #rER Gy o at k0 G
TGN E S, LGN EE RN )
Y NENET 2 0] iuwdk . A3y -.'lllﬁ, c—if
i 5~6 M ETalwlda, ity v
SAAFIE T I MRIE fE T2 Wi (g ¢ oy
IR PN O G R Gk O O AT I T IR R
FE2 4 T OV 24 % . ABEEORE S 0]
RO A0,
3) OK-432fF:LMinHTiEE
OK-432)5 71 #2449 6 MEIILT R D g8 A Gl
38~39CHEM 2~4 HFi <. eI FRELIZ f\
SEIET 5, NS FEA - M - Paisd b
HE{ kDAL, EREEET 5 & HL \F”Ji""
H IR A vy, SRS RO JRiEiT ISR
sk DR b 2 3~10H MRS . ZDH%,
PRIk Z XA 0 HIEEEL . 50 %
BizZSoliZHi b 200 % TdH 5 (Fig.s).
(£ 5k Z 6 MBI L& § 2015 ZoPihic

T YV EIOFGNERFR T, kD
WO ) VSN RGIZE BT S, O
B3 A i & 0 e < FlfE L, BRI M A
ZENE G, ZoW, HEOO) v oERRL D
DI, TSRO G AR A
4) OK-432FEEM IR

B O P ST RO 6 RN 2 b
T4 %, hUHUIPEE, 0 v 2 VEIEO RO
ORIz L 0fE X Cw S, Thbb, Ei
(T A E I E e iz L J_f"'(‘ffI'rJ.’Z LR e W
ufm {5 Mg 2°050% L s/ L, 580

ZEERED), iy MO N 50% L

|‘U)b0)_). fesh (O fis h Gl e i -
7=E0) O 4 FETHHM,
HEN ) S ETIERI00% I (355D -

i) TS l“lf“'NJ L8 TH B, K,
AERER Y o EENCE, TS B o) Jltib 2[n]
T, FEECCAT I (R - AR Td B2y

ilever
'3.8-39°C

Injection of OK-432

 toshrink ¥
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SIX Weeks Interval Why‘?

1
1
1
I
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4 5 6 fi

wks

O : Lymphangioma

Fig.5

This illustrates a clinical course of OK-432 therapy. A typical response includes a fever of 38 to 39
degree cenligrade approximately six hours affer injection and swelling of the lesions one day after,
An inflammatory response may develop two to five days after the initial injection, After that,
lesions maintain the previous size lor 4 to 5 weeks and begin to shrink around 5 to 6 weeks after the

previous injection of OK-432,
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L) Lymph J

Fig.6

This illustrates a speculation about the difference in response rate between cystic and cavernous
lyvmphangiomas. Intralesional injection of OK-432 prevents accumulation of lymph fluid and lead to
shrinkage of the lesions, Therefore, il the proportion of cystic space in the lesion is large,
subsequent shrinkage of the lesion is speculated to be remarkable, The proportion of cystic spaces
of the cavernous lymphangiomas is estimated to be too small to oblain an adequate shrinkage of the

mass.
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Fig.7 Cavernous lymphangioma in the tongue (male, 7yr.)
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When a sufficient shrinkage of the lymphangiomas (esp.,
partial resection of the lesion can be followed in order to reduce the

courses of injection of OK-432.,

size of the partially responsive lesion to adjust to its normal size.

lymphangioma arising in the tongue. (Right)
432 therapy was performed.

Tongue shows a normal appearance,
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Percutaneous Intervention in Pediatric Urology
Hideshi Mivakita
Department of Urology, Tokai University School of Medicine
—(Abstract) — ———— —

Since the first percutaneous nephrostomy was described by Goodwin and associates in
1995 for the decompression of an obstructed collecting system,
a vital tool for the urologist,

this technique has become
The field of endourology has evolved to encompass all
procedures performed on the urinary tract via a percutaneous route. With refinement of
endourologic techniques and advancement in the quality and variety of instruments that
may be applied percutaneously . the urologist has attacked more complex problems such as
pelvi-ureteric abstruction, and urolithiasis in children.

Percutaneous inlervention in pediatric urology was described for various diagnostic
and therapeutic purposes in this paper,

Kevwords - Percutaneous intervention, obstructive uropathy, endourology
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Table Indication for percutaneous nephrostomy in children

1. Temporary drainage

Primary ohstruction (pelviureteric or ureterovesical junction stenosis)
Secondary obstruction (reimplant, post-pyeloplasty)

2. Pressure perfusion studies (Whitaker test)

3. Antegrade imaging of the urinary tract

4, Evaluation of kidney function and recoverability

5. Percutaneous endopyelotomy

6. Percutancous stone extraction

7. Antegrade placement ol internal stents

8. Proximal drainage (urinary fistulae, ureteral extravasation)
9, Fungus balls (removal and irrigation)

10. Cyclophosphamide cystitis
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Evaluation of MR Image for FForeign Body Aspiration in Childhood

Takehito Oshio, Masao Hino, Masa-aki Oshita

Department of Surgerv, National Kagawa Children's Hospital

AbSIm(L] From January 1994 to December 1999, 17 cases of foreign body aspiration were treated

in our institute. Among them, MR images were obtained in eight patients diagnosed to have
aspiration of radiolucent foreign bodies. Six cases were male and two were female. Duration
between presentation to us and the episode of aspiration was five hours to 30 days. Of the foreign
bodies, four were peanuts and the remaining four were : green pea, pistachio, carrot and
confectionery respectively. Plain X-ray film findings showed emphysema on the alfected lung in all
cases excepl for case 3 who, showed normal findings, having consulted us five hours alter aspiration
of peanul.

In all of the cases, MR image showed foreign bodies in each airway system. Peanuts and
pistachio demonstrated high intensity. Green pea, carrot and confectionery showed intermediate or
relatively high intensity. Location of each foreign body in the bronchus was detected easily, and it
was conlirmed using bronchoscopy. In case 6, peanuts were seen in the right upper lobe bronchus
and right bronchus intermedius. MRI of the carrot in case 7 revealed a square shape. All of the
foreign bodies were removed using a balloon catheter under bronchoscopy.

MRI is very useful to diagnose radiolucent airway foreign bodies. Location, number, form of

foreign bodies, and associated complications of lung were detected before their removal.

Keywords ] Foreign body aspiration, MRI, Childhood, Peanut
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Table Eight cases of foreign body aspiration

No. Age  Sex  Duration Foreign bodies  Chest X-ray MRI Intensity Bronchus
(months)
1 11 F 30D peanut emphysema  T-1,T-2 high R lower lobe B
2 11 M 11D peanut pneumonia  T-1,T-2 high L main B
3 11 M 5H peanut normal T-1 high R B intermedius
4 14 M 9H greenpea emphysema T-1 intermediate L. main B
5 18 I 1D pistachio emphysema I-1 high L lower lobe B
6 16 M 1D peanuls emphysenia I-1 high R upper lobe B
high R B intermedius
7 21 M 8H carrot emphysema T-1  relatively high R main B
8 19 M 9D L'onfccli:)n('ry emphysema T-1  relatively high L main B

F:female, M > male, D: days H > hours, R :right, L:left, B : bronchus,
1 T1 weighted MR image . T-2 © T2 weighted MR image
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Fig.1 Case1
Coronal Tl-weighted MR image
(TR/TE : 500/15) showed a high
intensity in the right lower lobe
bronchus (arrowhead) .

Fig.2 Case?2
Coronal T2-weighted MR image
(TR/TE : 3000/100) demonstrated
a peanut as a hyperintensive lesion
in the left main bronchus
(arrowhead)

Fig.3 Case3
A plain chest X-ray film showed no
abnormalities.

Fig.4 Case3

¥ Coronal Tl-weighted MR image
& (TR/TE : 500/15) revealed a high
L& intensity in the right bronchus
' intermedius (arrowhead)

30
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l Fig.5 Case4

Coronal Tl-weighted MR image
(TR/TE : 725/20) demonstrated
an infermediate signal intensity
in the left main bronchus
(arrowhead)

Fig6 Case5
Coronal Tl-weighted MR image
(TR/TE : 547/40) showed a
high signal intensity in the left
lower bronchus {arrowhead) .
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Fig.7 Caseb
Coronal Tl-weighted MR image
(TR/TE : 350/15) demonstrated
two hyperintense areas located in
the right upper lobe bronchus and
right bronchus intermedius
(arrowheads) .

Flg 8 Case7?

.~ Coronal Tl-weighted MR image
(TR/TE : 590/20) revealed a
square shaped and relatively high
signal intensity in the right main
bronchus (arrowhead) .
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Fig.9 Case8
Coronal Tl-weighted MR image
(TR/TL @ 350/15) showed a
relatively high signal intensity
in the left main bronchus
(arrowhead) .
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Usefulness of 99mT¢-ECD Brain SPECT in Acute Onset
Pediatric CNS Diseases :
in Comparison with CT and MRI

Teisuke Hashimoto, Hiroko Chikatsu, Hiromune Nishiyama, Hiroko Endo,
Tatsuo Kono, Fumitoshi limura, Shigeko Kuwashima, Natoru Saiki, Mutsuhisa Fujioka

Department of Radiology, Dokkyo University School of Medicine

Abs?ﬂ‘ PURPOSE : To assess the usefulness of regional cerebral blood flow (rCBF)
measured by *mTc-L, L-ethyl cysteinate dimer (ECD) brain SPECT in the acute onset type of
pediatric central nervous system (CNS) diseases,

MATERIALS and METHODS : Thirteen children (7 girls, 6 boys, 4 month-12 years of age) who

were diagnosed with 9 cases of viral encephalitis, two cases of febrile convulsion and one each of

migraine and metabolic disorder underwent "™ Te-ECD brain SPECT, CT and/or MRI within one
week interval.

RESULTS : The incidence of abnormal findings in the 13 patients was 96.4% (30/31) on " Tc-ECD
brain SPECT, 17.6% (3/17) on CT and 63.6% (14/22) on MRI. The positive detection rate of #MTc-
ECD brain SPECT was statistically (P<0.01 by a ¥* and/or Fisher's exact probahility test) higher
than those of CT and MRI. And the changes in rCBF were demonstrated.

CONCLUSION : 7T ECD brain SPECT is a useful examination for the diagnosis and follow up

management in patients with the acute onset type of pediatric CNS diseases.

| Keywords | 99mTc-ECD brain SPECT, MRI, CT, Acute onset type of pediatric CNS diseases

INTRODUCTION

Recent progress in neuroimaging studies
has thrown much light on the etiology of acute
hemiplegia syndrome (AHS). Early diagnosis
and therapy during the first 2 or 3 days of
symplomaltic illness are essential il high
mortality and serious neurologic sequelae are (o
be avoided! *'. For the carly diagnosis,
estimation by 9mwTe-L, L-ethyl cysteinate dimer

(ECD) brain %’PFCT can be helpful but
reported cases are rare”’. In this paper, we
present 13 cases of acute onset type of pediatric
CNS diseases estimated by ¥¥mTce-ECD brain

SPECT, and compared with CT and/or MRL

MATERIALS and METHODS

Thirteen children (7 girls, 6 boys, 4 month-
12 years of age) who were diagnosed with 9
cases of viral encephalitis, two cases ol febrile
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Table 1 Breakdown of the 13 patients

Encephalitis 9
Influenzal encephalitis 2
HHV-6 (human herpes virus type-6)

encephalitis 2
Herpes simplex virus (HSV) encephalitis 1
Measles encephalitis 1
Limbic encephalitis 1
Other encephalitis (etiology unknown) 2

Febrile convulsion 2
Migraine 1
Metabolic disorder 1
Total 13

convulsion and one each of migraine and
metabolic disorder, underwent 9°mTc-ECD brain
SPECT, CT and/or MRI within one week
interval. The breakdown of the patients is shown
on Table 1. 99mMTc-ECD brain SPECT to evaluate
the regional cerebral blood flow (rCBF) was
performed 20 minutes after an intravenous
injection of 310-800 MBq of 99mTc-ECD. Thirty-
one rCBF SPECT studies were done in 13
patients. SPECT was performed using a triple-
head system ( Toshiba GCA-9300A/HG)
equipped with ultra-high-resolution fanbeam
collimators and interfaced to a dedicated
computer. Data were collected for continuous 5
rotations (3 minutes for one rotation) in a 128X
128 matrix. Acquired data were reconstructed
using 3-dimensional Butterworth-Wiener filter
(order, 8.0 ; cutoff frequency, 0.13 cycle per
pixel) after applying a Shepp & Logan back
projection filter. Plain and/or post contrast
enhancement CT was performed 17 times in 13
patients. Brain MR with or without Gd-DTPA
enhancement was done 22 times in 13 patients,
MR examinations were performed at 1.5 T
(SHIMADZU MAGNEX150), MR imaging
parameters included a 256 X256 matrix and 6-mn-
thick sections (with a 1.5-nm intersection gap)
and axial scanner spin-echo (SE) Ti-weighted
sequence of 600-710/15/1 (TR/TE/ excitations)
and a Te-weighted sequence of 3800-4600/110/1.
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RESULTS

Thirty-one rCBF SPECT studies were
performed in 13 patients with acute onset type of
pediatric CNS diseases. In two of 13 patients
marked regional high uptake was shown. And, in
three of them, faint regional high uptake in the
acute phase within a week after onset. Twenty-
five studies showed regional low uptake in the
subacute and chronic phases. One study showed
normal regional uptake. Five lesions with
regional high uptake changed to low uptake, and
two lesions improved to normal uptake on follow
up studies. On the comparative studies with
MRI, 14 of 22 studies showed cortical thickness,
high intensity area on T2 weighted images. In 3
of 17 studies, CT scan showed brain edema and
brain atrophy. The incidence of abnormal
findings in the 13 patients was 96.4% (30/31) on
9mTe-ECD brain SPECT, 17.6% (3/17) on CT
and 63.6% (14/22) on MRI. The positive
detection rate of 9mTc-ECD brain SPECT was
statistically (P<0.01 by a 2 and/or Fisher's
exact probability test) higher than those of CT
and MRI, as shown in Table 2 and Table 3.

CASE REPORTS

< Case 1> A 6-year-old girl with herpes simplex
virus (HSV) encephalitis. On the day of
admission she exhibited high fever, repeated
vomiting and slight weakness of the right upper
limb. Nuchal rigidity was present. Patellar
tendon reflex was reduced and Babinsky reflex
was positive on the same right side. CT scan on
admission and MRI obtained on the 5th day
revealed no remarkable abnormality (Fig.1a,b).
99mTe-ECD brain SPECT on the 8th day after
admission showed markedly increased rCBF on
the left cerebral hemisphere (Fig.1¢c). 99mTc-
ECD brain SPECT performed on the 27th day
disclosed larger areas of decreased rCBF in the
left cerebral hemisphere (Fig.1d). MRI obtained
4 and 19 month later also revealed no remarkable
abnormality. On the follow-up 99mTc-ECD brain
SPECT performed 19 month later, decreased
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Table 2 Positive detection rate of 9mTc-ECD SPECT and CT

Positive detection rate %

SPECT CT p-value

Encephalitis 100.0 (21/21) 21.4 (3/14) P<0.01

HSV encephalitis 100.0 (7/7) 0.0 (0/3) P<0.01
Influenzal encephalitis 100.0 (4/4) 0.0 (0/2) N.S.
HHV-6 encephalitis 100.0 (4/4) 66.7 (2/3) N.S.
Measles encephalitis 100.0 (2/2) 50.0 (1/2) N.S.
Limbic encephalitis 100.0 (1/1) 0.0 (0/1) N.S.
Others 100.0 (3/3) 0.0 (0/3) N.S.
Febrile convulsion 100.0 (4/4) 0.0 (0/1) N.S.
Migraine 100.0 (2/2) 0.0 (0/1) N.S.
Metabolic disorder 0.0 (0/1) 0.0 (0/1) N.S.

Total 96.4 (27/28) 17.6 (3/17) P<0.01

Table 3 Positive detection rate of 9mTc-ECD SPECT and MRI

Positive detection rate%

SPECT MRI p-value

Encephalitis 100.0 (21/21) 66.7 (10/15) P<0.01
HSV encephalitis 100.0 (7/7) 66.7 (2/3) N.S.
Influenzal encephalitis 100.0 (4/4) 0.0 (0/2) N.S.
HHV-6 encephalitis 100.0 (4/4) 100.0 (4/4) N.S.
Measles encephalitis 100.0 (2/2) 0.0 (0/1) N.S.
Limbic encephalitis 100.0 (1/1) 100.0 (1/1) N.S.
Others 100.0 (3/3) 100.0 (3/3) N.S.
Febrile convulsion 100.0 (4/4) 100.0 (3/3) N.S.
Migraine 100.0 (2/2) 0.0 (0/2) N.S.
Metabolic disorder 0.0 (0/1) 0.0 (0/1) N.S.

Total 96.4 (27/28) 61.9 (13/21) P<0.01

rCBF in the left cerebral hemisphere had
returned to almost normal (Fig.1e).

< Case 2>An 1l-year-old girl with migraine.
Her family history was positive for migraine in
her brother, father and paternal uncle. On the
day of admission she complained of right
temporal headache and right neck pain after
which unconsciousness, left hemiplegia and eye
deviation to the right side developed. CT scan on
admission and MRI obtained on the 4th day
revealed no remarkable abnormality (Fig.2a).
99mTc-ECD Brain SPECT on the 4th day after
admission showed markedly increased rCBF on
the right cerebral hemisphere (Fig.2b). MRI
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obtained 40 days after admission revealed no
remarkable abnormality either, 9mTc-ECD
Brain SPECT performed on the 40th day
disclosed larger areas of decreased rCBF in the
right cerebral hemisphere (Fig.2c).

DISCUSSION

Acute hemiplegia syndrome (AHS) is a
generalized name for sudden onset of an acute
hemiplegia in infants and children, caused by acute
encephalopathy, cerebral vascular diseases,
brain tumor and central nervous infectious
diseases and so on. The acute encephalopathy
type of acute hemiplegia syndrome frequently
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Fig.1 A 6-year-old girl with HSV (herpes

&

d

simplex virus) encephalitis
CT scan on admission revealed no
remarkable abnormality.

- MRI obtained on the 5th day revealed

no remarkable abnormality.

L 99 Te-ECD brain SPECT on the 8th day

after admission showed markedly
increased rCBT in the left cerebral
hemisphere (arrowhead).

D9 Te-ECD brain SPECT performed on

the 27th day disclosed larger areas of
decreased rCBF in the left cerebral
hemisphere (arrowhead).

- On the follow-up 9mTe-ECD brain

SPECT performed 19 month later,
decreased rCBF in the left cerebral
hemisphere returned to almost normal.
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results in serious neurologic sequelae and an

explanation of its pathophysiological mechanism
AHS which is
estimated by YTe-ECD brain SPECT has rarely
been described previously™.

would be highly desirable.

For the cerebral perfusion imaging agents,
ESLIMP, 990 Te-HMPAO and 99 Te-ECD are clini-
cally available. 125[-IMP is useful for the detection
of cerebral ischemia, because of its sensitivity,
non-invasiveness and accurate reflection of the
cerebral blood flow distribution®’. 99 Te-HMPAO
has been shown to improve the sensitivity and
accuracy of cercebral imaging in cases ol epilepsy,

40

Fig. 2 An 11-year-old girl with migraine

a o MRI obtained on the 4th day revealed
no remarkable abnormality.

b 29 Te-LCD Brain SPECT on the 4th day
after admission showed markedly
increased rCBIF in the right cerebral
hemisphere (arrowhead).

¢ - 9Te-ECD Brain SPECT performed on
the 40th day disclosed larger areas of
decreased rCBE in the right cerebral
hemisphere (arrowhead).

', Using 123[-IMP and
HaTe-HMPAQO several cases of viral encephalitis

dementia and stroke? ™7

have been reported previously® ™ But studies
of viral encephalitis estimated by Y Te-ECD
have rarely been reported. Hirayama et al
reported! one case of respiratory syncytial
virus encephalitis. Nagamachi et al reported® 6
cases ol viral encephalitis estimated by #mTc-
ECD.

The use of SPECT in viral encephalitis has
been controversial. Nagamachi et al reported® a
case of HHV-6 encephalitis which showed
hyperperfusion in the alfected area (bilateral



frontal and left [ronto-temporal lobes) on %mTe-
HMPAO SPECT examined 23 days after onset.
The hyperperfusion phenomenon of increased
rCBI which is revealed on the radionuclide
brain SPECT is recognized in cases of viral
encephalitis, especially in HSV encephalitis.
Increased rCBF has been described in the ictal
phase of focal epilepsy!® and in the luxury
perfusion phase of stroke!¥, but in the report of
Launes et al'™, the magnitude and duration of
increased rCBF in these two conditions were
considerably less than those seen in HSV
encephalitis. Nara et al reported” a case ol acule
encephalitis which exhibited hyperperfusion.
The neurologic outcome of that case was poor.
According to Lee et al'® | in stroke or HSV
encephalitis, hyperperfusion is believed to be
induced by tissue acidosis [rom the end product
of impaired cellular metabolism. Therefore, the
demonstration of hyperperfusion indicates
necrosis of brain tissue.

In contrast, Kao et al reported!” that
SMTe-HMPAOQO brain SPECT in the acute phase
in 17 of their 18 cases, including HSV, Epstein-
Barr virus and Japanese B virus encephalitis,
had increased rCBI in the initial brain SPECT
scans. Follow-up brain SPECT showed that 12 of
17 cases had normal second brain SPECT and 5
cases had decreased rCBF. The group of
patients with normal rCBI on the follow-up
brain SPECT had a better clinical outcome (no
neurologic defect) than those with decreased
rCBF ( learning disability or decreased
intelligence). They concluded that 9mTe-HMPAO
brain SPECT has a high diagnostic accuracy as
well as good localization in children with viral
encephalitis, and serial 99mTe-HMPAOQO brain
SPECT should serve as a4 good guide flor
predicting the outcome in children with viral
encephalitis. The decreased rCBF may suggest
more severe damage to the brain secondary to
viral encephalitis. This could explain the
observation that patients with decreased rCBIF
had poor clinical outcomes.

Jarjour 1'ep()rted“":‘ that it is important to
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emphasize that SPECT studies cannot quantify
absolute values of brain perfusion. Only marked
regional asymmetric findings will be seen.
Global changes most likely will be missed.

In some of our cases initial brain SPECT
could not detect increased rCBIF but showed
already decreased rCBF. Three reasons for
these results are considered.

First, when SPECT study is done, the
timing of the examination seems very important.
If the SPECT was done in the acute phase of
illness, it might have shown hyperperfusion in
the affected area. Nagamachi et al reported® 1
case ol influenzal virus encephalitis estimated by
WmMTe-ECD brain SPECT. 99mTe-ECD brain
SPECT obtained 3 days after onset revealed
increased rCBI. Follow-up 99mTe-ECD brain
SPECT SPECT showed decreased rCBF in the
same area.

Second is what radio pharmaceutical is
used. YWMTc-ECD does not show reperfusion
hyperemia in the subacute phase of a stroke!®- 20)
Fazekas et al reported?? that hypofixation of
YWmTe-ECD leads to failure to detect the
characteristic findings of temporal lobe
hyperemia in acute herpes simplex encephalitis.
$mTe-ECD is hydrolyzed Lo polar metabolites by
deesterifica-tion®*!. The decrease of ®mTe-ECD
activity indicates the absence or reduction of this
enzymatic process in the inflammatory lesion of
encephalitis. ¥mTe-ECD may be a better indicator
of the extent of tissue damage and prognosis
than the visualization of hyperemia2®: 23!,

Third, the toxicity of the relevant viruses is
considered. Nagamachi et al reported® that
MRI showed no remarkable abnormality in
51.4% of hypoperfused SPECT lesions of viral
encephalitis. About 30% of hypoperfused areas
returned fo normal on follow-up SPECT. Maeda
et al reported®®’ a case of influenza B virus
encephalitis. Although MRI showed no
remarkable abnormality, 9mTe-ECD SPECT
revealed decreased rCBF, Follow-up 9mTe-ECD
SPECT showed no focal decreased rCBF. The
decreased rCBF revealed on the previous

41



104 F A YT ey 2 i

SPECT disappeared and returned to normal.
Fujii et al reported®® a case of influenzal
encephalitis which revealed larger areas of
decreased uptake on 12-IMP SPECT, although
the patient has no apparent neurologic sequelae,
They discussed that decreased uptake on hrain
SPECT indicates that neuronal function has
been impaired and/or that the peripheral
circulation is disturbed but not suggestive of
widespread infarction or necrosis.

It is important to know the normal
distribution of the cerebral perfusion tracers in
the infants and younger children. Toltumaru et
al reported®® that by age 3 months, the activity
appeared in the frontal and temporal cortices but
was still lower than that in the parietal and
occipital cortices. At 8 months of age, the activity
in the frontal and temporal cortices and hasal
ganglia was lower still, and by 2 vears of age, the
pattern of 123[-IMP SPECT uptake resembled
that of adults. Thus the time course of the
changes in 123[-IMP uptake in the developing
brain as delected by SPECT is similar to that of
myelination and most likely reflects an overall
topologic maturational pattern of the brain.
Therefore in some of our cases initial brain
SPECT might show relatively hyperperfused
rCBI in the bilateral frontal and temporal lobes
normal infantile

in comparison to the

distribution of cerebral perfusion tracers.
CONCLUSION

YMTe-ECD brain SPECT is a useful
examination for the diagnosis and follow up
management in patients with the acute onset
tyvpe of pediatric CNS diseases.
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