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Ultrasound-guided Hydrostatic Saline Enema for the Treatment of
Intestinal Intussusception in Children

Tatsuo Kono, Masahiro Otsuka' , Akira Hoshioka" , Ichiro Seki"

Department of Radiology, Dokkyo University, School of Medicine
Department ol Pediatrics, Tokyo Metropolitan Bokuto General Hospital"

Abstract| Nonfluoroscopic reduction was performed for the treatment of intestinal in-

~tussusception. Twenty + patients with clinically and sonographically proven intussus-
ception were ireated l:}, ultrasound-guided hydrostatic saline enema. Reduction was
sucecessful in all 20 cases and the absence ol partial reduction was confirmed by ¢lini-
cal follow-up. No complications or sequelae were observed during or aller the enema.
Peninsula sign and crab—claw sign were ohserved during the procedure and thought
to be characteristic. Diagnosis of complete reduction was made by the following erite-
ria: disappearance ol the tumor, demonstration of the ileocecal valve, accelerating
drop of the saline, [luid filling of small intestinal loops, and post—reduction donul
sign. This method withoul radiation exposure was reliable, easy, and less invasive.
We conclude that the presented technigue i1s the most promising method for the nonop-
erative treatment of intestinal intussusception in children.

I]{ey words|Intussusception, Ultrasound-guided reduction, Saline enema,
Peninsula sign, Crab-—claw sign

XHUER T OIE@M B it % <,
{HIREER T iil—rﬂffsﬁ@;_?éiimﬁ%rﬁﬂé. ®iE
Mo WEFTEInPEENEE S N s M, BiE

FC®IC

i

ISR B ik & LT o

oL TRz TE Y, HEOWmTBIE il ELHEERER B A OHE IS 3 A A
HMEHIc X 0IZIF100% A TH B EEDONT T HBICHTA3ZENSHEINEESELLS
Wa", K, #BEcELTE, BELSY Y T2 121995 A SIS ERNCX U THER0 X g

BB WEEGIC LA X ELSWH FIEBIMNeEE S N oRIEIN b - T N T osEE
PETRAOSNTOLEDONEETHS. Ll At A, BTSSR EDTWADTHET 5.

RSP H : 1996%£12H 2 H, hed "ZHH (199795 H 8 A
Bk e« T321-02 M /M'r' ’*'s“ﬁ:’xi’ BB AE N80 M PRk AR R AR

34



PO

St H S ETE R N R T 19955 1 H
519968E10H £ TO | H10 H ORI #85 L
B EROIERIT, 20N S FREAAS
y ju?

25200 &, 19894 4 Ao 19944121 &
TO 5 HOWRMIC X $REH T84l
tREEREOIEM 0 & Al L #-.

A ~

ISR Z W, M0, ARk 2 O (LR,
g7 & OBEHIER &, BEERHIAE X4 - Bk
LEDEGLEHERE L TiT- 7.

HEN T TOBEOFIHIC>WLTLTFICHR
3. A TR A DIANE, X
BT S RERWEIETS B,

F1. EHOAR

Vol.13 No.1,1997 35

TERRRL LA ES RTINS AR ARIN SR 4 & F b s
MEaNnkoBEEe, XESEHERWEH LY
e do i E LT, FYERO A
AP A My F oy PEEAROTIHL, &£
FAHIULHU - SO DICHHER Y 7 2
1mg kgt Ut FEFNC K -» THiRET b o
EoaNR L, BWOBEEBICY 1 Kh—Lo
IR b — B — L (22~26Fr) A ifi
AL, TEMHD S 2 en DR T30ml D251
£ TV — % S 4, IIP9s s &
F—7THEELL. ROWTEBEREH LY
H— b LEROT, N2 L0{00DICEDT:
AU CER) Z8100em K EEORPKIET
ALK, —BlOEAE 3 AEZEEHEE L2,
GBI AR ERRIEECE T4, BT
BT T DI fn, MRS 6 A ATy
D3y 7 AR A RO T, SO

A | A tER) | ME BERS | WL | Target sign| FEER O R | #H5E | SOHE
NN R 20 || kL | L
2 25 [ F 16 [ Wxh {72l | L
3 ) M : i 3 x| L | HL
4 24 Fo| ; | 15 I sl | L
5 |12 | M|+ | = | A 7.5 | L | fL
6 10 M R | 12 ARO[ L | AL
T 11 | M a - | + 9 RIh | L | L
8 17 M ¢ + l 5 RISl | L
4 23 M “ + + 12 | L | L
10 | 11 | M | 12 B |l | L
11| 3 | M 2 15 | sl | L
12 | 53 M - f + 13 15725/ A U AN
13 18 M +- 7 B | 7EL | 5L
14 | 30 | F + i - 4.5 B | L | L
15 | 31 M ; 2 + 9 W) | L | L
16 12 M + r f 9 e Ll AL
17 8 F 1 i 12 B | 7L | sl
18 | 12 | M - | | 21 | L L
19 9 F | 19 (785 I A U A
20 7 F | 9 772y IR AU DR N8

[vLY
&y



36 HAUNEA A

LATRINITOIRD SHfT L 7.

w R

SEMOMNRAER 1 1R Wi
FElEEEERTH D, SOHEPIH S
WIS -7, BENTREET - 722051
PPEEA A RETH - fo. 19944FE12H LlRiio X
FRS R T EEE0H T, EEAREM A2 (13
%) HoTfoDT, WL THAT L WiEL
Th =it

LR, TALT Ry 2 AL EOBEEM
EEAEMGHLECTS, 2RA0A TS
Y FZ 2 MRS, BESN TV OBERY
A4 3 v 7ICHEARETH - 1o BRSO H
FERBOHEAILL- T, f-'*fféu"ﬁu; DL LAES
THL, MiE LT, BlEhicx
Y u:fi’[ld Tk

3 1"flcu_“rh@##fﬁf‘l"lﬁﬁﬁilJt LT TFopr
E’,ﬁ‘i:‘i FeENERn s

LR ORI GES
Hicer R (B91).

CFHERO M FE D =0
Al (B2). ZhUEpEEE

\_/fLL’J

(DPeninsula sign” :
o] A =R A
@Crah-clawsign®

Mok siciRAS

Ny B &
DAEfE L

LT3 vdtfut. fitd i, 5235
T

"'{1[‘(Hl—ro(lucLlon donut sign" : PR ICBE
V)EILJ” L7z[aliGRigpEiEcE 5 (3).
LT R L BRI 2 M0 LINTH D, HE

f'm"\J BHE~OBFOMMS SV EHTE L7
¥, IS AR X ARAHE T RE L0 b
MENGRTE /., T AREPEEIC X HE
BOVEBSACETIETTE 12700, i TH S
NRBEEZ 2 DRL L THEICESTE
7

TP AT RBEMOIAER, RS
MOMETEL. BEMOERTALELNS
EEIREOFEALPEIHERR, piiiE & H—F
b o iih -1z,

£ B

19854 Bolia” (XI5 E 0 X #E M T IEERIN
IS A0 L, XiRsRosEIcT
HTH- f;&—ﬁi"bh "U)f&"\\"t'i]' , Song’
I & D —HO L TSN O I &k S EER
MilA ohizn, A "‘b&’d‘étltit\f‘%fe{
inodo 1988MEWang” SR Z B OREH) 255 2

1. @Peninsula sign
TWAEDItRAS

36

 BEBPONEEIEEREICERRICEET



Vol.13 No.1,1997 37

2. Crab—claw sign : K DEEHRAH DO J 9 RA 5.
USTERFEBRRE LTEbNhTh A MiRE 3, BHib0% X
W3,

3. Post—reduction donut sign : EEMER IZ8E D FOEL U 72 [0 5 A #H
ERICiERTE 5,



38 HACNIIAAHE S 2 ik

HRTHHMEAREL CLk, EAETEGRA
ICHEETEHEHLAAAONE LI

Fod~id

Ie

HE P TR OB SR, XPUEH N
HEMSIDBE ARV, X DI,
DOy 3 w7, QEBRBEER, GIEHHHE X §R
TEWGA L 20 3 IHH AR E LTH
FHALE A — 3R & L, OmIBEGER, @
FEAE R A8V LiEE, @NF—Fv 7 F5—T
OFW L MARE" © 3 IHE A EMSESE L
T, BEHIER D & PR S itho B & {#
TTHIEEEHE L TVWA. THLADIEM T
BHTEEAR B LTS

M PO X LS FiEEch 5

ZEERELY, Fa ORI O M
ek b Effic ‘*ﬁ"‘fizfﬁ'a:fux'f X5 L, Mg
T AR AT THTEAGTE B2 W THET
TE5I &, [l - Filllat s & DI BhE A g
FRICTH LN BHOZ I TR AN L
LITAAZEEDSEE#EMT AL, LLAK
hRLHEHINR ohauffEt bd 5. kv Dl
T, WELARE Aok T % LA,
X BUEE FEAMGT LTk o &, |
B TEEICU DB THSEBRD DT O L
THIVBHEZED TV S,

HEE TREORERE LT, £9HE - IC g
MW ENEETF oSNNS, IR A RCED

AFETLGY, WA fo W &R ATE
THY, EREFBESRDTYLE L TOIEER]
THORETEA0EMNNS S, FBERICE
HEE T - o B Y 1 T OBl RiRED
FEAEE RPN RS TR A, 8
IR LW OB T LGS L 2 ADK

XU, LA LIRS WS & F - TRk Iz 4
BIZERBMENTIUE, ST AIHESS|
TR LELNEBZ &, THIcEES

NERETHA, (RiR-PBEINE STl
fTCEAZLLAEBELNATHS, FoLuLd
iR A 5718 X BB % T RIGRIE AT
LTEEAT A EE, LETIATED LY
BIRICHL 22 8KEO B2 BRSH

38

i LRI ARETH B L, BT
W,

WIZET & L TR, S A EBEOBEH O
AL EHNAD, Thucl L TEXEEE
TEETLEEERLCTHY, EETR b
ETHaiTARETH B EHFL B, Bk
FEA LI EROEIIA A3 15 & ST EKEHE
DEEAED B8, XFUSE PR ) 9 L
Bt s 2 SlcHigdhug, ko &0HE
DR DIEWTHA D,

FEEETEHEICOHTAMEE LT, #iE
SE T OOIM A E T WAy, 5L o
ZWDHHD I VDT W, BEEEE
fifan B Wl s s R Rl St R Tl s
Wi, IBEH AN WA TRBITTEISVLOT
FiEWhvh, KENBFONTHS, FTAlEIN
SO LT TOLSIZHER 5.

HE T ObrE, O E IR OR Y
S O, @frodE Lél!féf)‘—’iu-k_
LB E, @hNBERN~DERDRKA, GO
EEL zEBHANcERNRAT E L

{post-reduction donut sign)', @ 5 fiizil

BN RETH S, A XOFE N2

an K AITREBEOEILOKII LR 6N 5
BEFERICIREAOKDFHA TSN I &%
I_JH ICWEE T AA5HH S, Rohrschneider
SEEHEOBEEMADOILKDO R T,
post-reduction donut sign# A 5E 4 #EH %
%%ﬁ£&ﬁW¢«%@ﬁ&LT$HTU5
et oL BETE ToHENCER
fa. BJTE& IS T A, HIICHEE TR
AU, I AGIREED N 7 L B WIEIKIENE
IR A OTRIE L, IR RIS SR
Bgaiii- CiEET AN EDFELF L 6N
A,
b OELENE, Hx EXPUERT, &35
VN T LAWY, Wang 6" O]

L TlE, EFLEHC IR I ER O KD
WAsd Y, BEN SRkOGER L, BEHIERE

If]'C-'J"}J'l_me TRAS LV I >DHRL
m. ’)1L%fu lm“-—uzmr“]ﬁtt%’Jt..&ﬂ;



ANTWA,

[E s E R MRS G R XA
N &[RRI EEEE T A A L BN A D,
RO bR E AL, RafETIR AW D EAURS
NTHA,

& H 2z Wilcid, G PR eRHET
fafT Lo, @D B LE ‘L”t’O’J'}“
TARIER '\fd:ﬂﬁflﬂ*f A HITE S TH Ak
¢, BHAGE T o —ANEE S M T AL

DT k%4 5IETHITRETH S

Y uti:i'f_\’\"f:}"'--r EHRLT \%5%@&*"F
$EIHIZE B LOTIREL, EHOEMICLOS
sk s T EEDN A

FHTE, SBIEEEOREIE ”"JT‘ AT
BIENERTH D, BE  OFLYEA L RISH
A CWARREES NI ~ETHS. In
RGOS PG, pEREENZT T O
T OE KISHIRA BT A 2 LAvalik Lcif) n,
T b E CLe A IMER {fifT T
IS EFHEROE EIRE4RETH
%

A
=T

aé:r%i

S
im an

IFERIC T 5
W THRET L 7
2. EfT L A2 200 g g iSRS
%.- SOEE LD ST - T2,
3. XiEwgo s WAREERNEEOF -
HEFTRETHHEEALS

HE W T REHOG T

CHEHT

AFH O (L5200 B AR 52
RS 8 4 6 HAfiR™) ichbwW T L.

@ik
L) PENERD, MRS, Ay i /b
HI‘.L. CDL FI(J)(u/H”T J‘ILl.{l 31([-3) .
1679, 1990,
20 EMEEA - T -

VR NG
1673~

[ eEFE 144-147. DNULO [l

{fzz i, I—A‘}".ﬂbm 1986
3) Wang GD, Lui Sd : Enema reduction of

intussusceplion by hydrostatic pressure

under ultrasound guidance : a report of

(&3]

-3
o

100

13)

b Weil D,

Vol 13 No.1,1997 39
377 cases, J-Pediatr-Surg 23(9)
1988.

Rohrschneider W,

: 814-818,

Betsch B
The post-reduction donut sign.
Radiol 24(3) : 156160, 1994,
Bolia AA : Diagnosis and hydrostatic re-
duction of an intussusception under ul-
Clin-Radiol 36(6)

Troger J,
Pediatr-

trasound guidance.
635—657, 1985,
Arnaud O,

duction of

Robert M,
intussusception in in-

et al : Re-
acule
fants under ultrasanic control. Presse-
Med 15(30) @ 1423, 1986.

Song DM

ol intussusception under B—

Investigalion on the reduction
mode ultra-
Chung-Ilua-
257-239,

monitoring.
'anf-She-Hsueh-Tsa-Chih 21(5) :
1987.

Barta M, Lazary G,
Management of intussusception in infan-

sonographic

Zsolnar G, et al :
ev by hydrostalic desinvagination under
ultrasonic monitoring. Orv-Hetil 131(42) :
23172318, 1990.

Todani T, Sato Y,
Air Reduction for intussuseeption in in-
fancy and childhood :
diagnosis and management without X-
Z-Kinderchir 45(4) : 222—

Watanabe Y, et al :

ultrasonographic

ray exposure.
226, 1990.
Rabassini A, Schiavon G, Allaghi I, et
al: The hypothesis of a diagnostic-pro-
gnostic assessment of intestinal invagi-
of treatment hy
echo-guided pneumatic reduction., Radi-
ol-Med-Torino 82(6) : 817—822, 1991.

Wood SK, Kim JS, Suh SJ et al : Child-
hood intussusception ; US-guided hydro-
Radiol 182(1) : 77-80,

nation with the aim

static reduclion.
1992,

Bergami G, Di Maric M : Enema reduc-
iion of childhood intussusception under
ultrasound  guidance. Ital-J-Gaslroen-
terol 24(8) : 472473, 1992.

Riebel TW, Nasgir R, Weber K : US- guid-
ed hydrostatic reduction of intussuscep-
tion in children. Radiology 188(2) : 513—
alG, 1993,

Chiu CY, Tok TS : Intussusception reduc-
tion by hydrostatic saline enema under
sonographical guidance :
ence in 33 cases.
92(1) : 50-54, 1993.

clinical experi-
J-Formos-Med-Assoc



40

15)

17

FL AN B e R

Rohrschneider W, Troger J, Betsch B :
The initial experience with a new method
for treating invagination
guided hydrostatic

sonography
reduction.  Rofo-
Fortschr-Geb-Rontgenstr-Neuen- Bildgeb-
Verfahr 160(1) : 3539, 1994,
Choi SO, Park WH, Woo SK:
sound—guided waler enema :
tive method of nonoperative treatment
for childhood intussusceptlion. J-Pediatr-
Surg 29(4) : 498-500, 1994,

Wang G, Lui XG, Zitsman JL : Nonfluo-

Ultra-
an alterna-

18)

19)

roscopic reduction of intussusception by
air enema. World-J-Surg 5(2) : 435438,
1995.

Rohrschneider W, Troger J : Hydrostatic
reduction of intussusception under US
guidance. Pediatr-Radiol 25(7) : 530534,
1995.

Lagalla R, Caruso G, Novara V : Color
Doppler ultrasonography in pediatric in-
tussusception. J-Ultrasound-Med 13(3) :
171-174, 1994.




