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Diagnostic criteria on ultrasonography for appendicitis
in children to avoid unnecessary urgent operation

Kazuhiko Yoshimoto

Department of Pediatric surgery, Japanese Red Cross Kumamoto Hospital

—{ Abstract

Purpose: To assess the ultrasonographic (US) criteria to distinguish early and suppurative
appendicitis from gangrenous appendicitis.

Patients and methods: This was a prospective cohort study. The medical records of consecutive
patients performed US for the diagnosis of appendicitis in our hospital over a three-year period.
The following variables were analyzed in relation to the outcome: disappearance of sonographic
stratification of appendeceal wall and hypernemia on power Doppler imaging.

Results: Disappearance of sonographic stratification was highly associated with gangarenous
appendicitis and loss of hypernemia, and thick and smooth stratification were related to early
appendicitis.

Conclusion: This pilot trial suggest that our revised US criteria could be useful to distinguish
early or suppurative appendicitis from gangrenous appendicitis to avoid unnecessary urgent
operation.

Keywords : Appendicitis, Ultrasonography, Child, Power Doppler

L ®IC

MRS NRORE BT 2 B9 2 EEREOH
Tikd 2. BICERE DL TIEME A2 W & 170
WY& FAHEIS 2 RES 5 2 L3 L WD, K
ECTZIFE L 72D FiliL 20425 Z &i3/hRo
TERICIEA KT T 20, BIFEINETH .

HILbIULHREDEED IS % JCIC L 2Rk
HMRAL (US) D2 Wikt 2 vy, U 28 0 Tl
WG RES 2 LT, A EACTIRE, BaT

82

MroMHlZ X > T s, Fhl, LL2HBHNTNS
SIZX 2 WA ME P BRI ER 2 R T X %
PE SN2 28w HWICHE 2175 7=

¥ &’

201144 A 2> 5 2014410 A £ TIZ 4P DR
Sk R OUNRA K& 278 U 72 15 LU T D E R R
FC, WEEBHLM XS LISt O SR 7 & it fT L
MK ERNFE L, 2055, DTO&Mt%



A2 T A EINER & L 72,

DUSIZE > THEZDBWI BB I TS ED.

) WIEUS THRFEDOHEA6mmE ) K& L, RE
12— L2 R D > 728 D,

3) B THERIH L Ty B US 2 Wi HE e 1230 o 72574
NHHETH 728 D.

4) RAFANERED T8 75 5 723501213 LEB#% O
Sk THRE A RN L ATERTE -8 D,

5) FARAFINZ DU TUZPIRRY F 72 1 3B 12 e
KThHsHILEMATERLLEOD.

B &
YEEDOMMZE 2 OF A 21572 LT, Aiitm
Lk — MM ET o 72

US4

AR &5 - 72 BFHICH LTI US % 55— 8N
OE§FREE L. REO RS KOS 4 5F
L, mAIMED 6mm& D KEL, HRIEIZ L
T IERE S B 2 5 o CTHERR T X 34 10k
L L7z, F-HREREOREHEIZ OV TR
Fig 1 1o 4 & 512, RD3DIZHFHL 72, Grade
LIIHIE T REONEE A b 0, stk R 7z T
540, grade IIZKIE FEONEA H 0, Hii

Vol.31 No.1, 2015 83

PERR7Z=N TN g O, grade M REIE TR A
WELTWEEDE L. X5ICEHEICL )
HMRTEETH - 728 DIZDOWTIE, Fig2limT
& 9 1 HUTERED I S UHE D A I DT ORI %
17, MF/CEOA R, EilgciMiL, &
ENFMREOH TR G IMFEDOZ Loy % K

L7z IMfEOBHNZIZ/ 87 — K75 (PD) &,
3R & KR O LFE & M T & B 5T o
7o, JEEHBIZ W T, BRE ORI Tl O
PL ISR 5 % 388 3 38 & ARE (LR THE &
n), FHUTOEA%BE (MFH/GEZ L) &8
L 7=,

USHEX, $FHEEL 24 Eo/NEAHRHE
F 2T AT IR 2 OS5 A L,
AR T > 72, BTV 3E I, SSA
700A(Aplio50) % 7= 13 SSA-790A (AplioXG) (LA E,
H2) LogiqE9 (GENIL A7 7) Th - 7=

BELEDRE

WFEOWMEIZ & D EHEEDNEA L 72 grade I3
JEVEDTTREVEA N 2 &2 6 FifpEiG & L7=t2.
Grade I & TIZDWTITZELEFHREDY 2 2 &5t
B U 7z L CERAERIG R TR 2 2 R E B &
UARANTEIRLTE 50, YIEGEH%UE L 7.

Figl HEBRQOEBEICLZIPE

a:Grade I : #HETREDIERESD V), Eiitd V)
b:Grade I : ¥fE T BDIRESH V), Eheltrh L
c:Grade Il : 6= FBiH%

83



84  HAVNEBUN A 2 MeRd

AR MARTUED V)
Fig.2 SHREBEOMRICEKS2HE

ABEH% AR e 5 & 110, BEERAT RO T A
v, 2l HOUSHATLEILELED Ar i (1Ko
B, HaEfEEO Rk O © o —HEE e L)
NAS N0, RilH, KA» S OFiaEs
b o =B Fifie Tk - 7.

RiFamE

PRIFIIERR 2 BN L 71 g, RN DTk,
P A OIEEIEIRDFR A N 2 &, FEIEH 1
M HOSAZ BT USBRALZ 70, IIEOREA
BN L AL, RIEEOZELO I L & 5
U7z, FREOERDEAT L 72501013, BRED
TEAANHRS B & O CHERFIN Bl & 47 5 72,

FiraEE

R, W2 2R L0 & 5556 % RO TR
PERATICHEM U 72 WRBRESINE, MR OMASHE
(SRL) & 713 4B O SR ERE A T - 72,

R

NREBEIN4HD S B, USOAIT- =D 881
%, USE CT%fr L7=D1230 A, CT D ANElT
ENEZDEFIHTH 72, XHIZUSIZ&->TH
FEREZMLZEDIFIBAANTH 2. 2D B,
4 D USBWELHE I - 725l A HET b - 7=
EDIZIBANTH 57728, WM, ZD108
A& ISR 217 - 7=

84

BEf - MATLEL L

Grade I

Grade I 314 ANTH 572, Z DS b5 ARE (LR
TUHEDH D) 134N (29%), BHEF (MFEITHEZ L) 1
10N (71%) T& - 7=. Grade I (3B BRENE
A TEE L 7.

Grade I

Grade TI349OANTH >72. TDS5 HARFIX32
A(65%), BEEHZ17T A (B5%) THh - 7=,

ATED S5 17 A (B3 %) X RIFIRFE %, 15A
(47%) Z Tz 272 Filighz15AD3 5
RERE %3217 2D 10 N, Z D5 BEHM: /%4
MTAN, BEEREEMENIANTH > 7. WERA
% LTz 5 NZIIRIIC 3 ek S DL Lo
HERTH - 7.

BEED S 515N (88%) D3RAFIIIAIEE %, 2 A (12%)
DR A2 72 T L 72 2 A O TR0 BERR A4
Fud, VALEERIM, I AEEMTH - 72,

Grade II

Grade 345 AT, £EBXBHTH -7z, T/,
AN T %2, 36 ANTHERENRTTDODIRT
Wiz, 205 bIEEREMEES A, SEME/ 2L
1Z31ATH 7.

P EDO#ER% Table 112" L 7=,



Table1l US ZMiEZE L ERRAVERIR & DBSE
Fhitt
REER wmmnr mmt - g, PORRA
IA 4 0 0 0
IB 10 0 0 0
TA 17 3 7 5
IB 15 1 1 0
mB 0 5 31 9
£z B

A2 HT TR TR B B A5, R7ZREIR
KL, SREd St ay P AZF 4 & LTS
THEEDTH 3.

USFTR &ERIEFRR & DEFEIC DL T

Lindgren 5 (2, HREEED I DIRFEIZHH L,
i 4% % Lymphadenitis mesenterica, Limited-
inflamed appendicitis, Complete inflamed
appendicitis D3 21Z4HL T 5. Lymphadenitis
mesenterica l%, HIEEREND Y Vo SEEREIC & 0 BE
DHEE L 72IRRET, VbW 5 7 Z PO RIESRIC
HYTBEEZ 65, ZOFRO~ 2 ok,
bhbhD I ThDgrade I ODFTRLE KL BITH
D, & 5liZgrade I OEFIPRFRNIZIEEEAIRE T
HolzZlldb¥bEgrade 1IZHBZENIZ A
ANMETHDEZEZOND.

% 72, Complete inflamed appendicitis &, 4=f&
PEIZIETEYE 23R U LA OB, IR A ST
230k Eh, Wb SEHMHRERICHY TS
BDEEZD. ORI ROREITTR A D5
¥ grade M OFT B (AEE A 1HJE L T s 0 IR
TUENR W) EHHPLTEH D, X 5iZgradellD
2 IIHRHEAEMICHEMNE TH 5 72 2 L 6, fiial
UST®D grade Il O fF FASBHEVERELTH 5 Z
EEMLEEINEFIRTHBENZ S, LI EOKE
RIIPEROHE L QFABTH D Y, grade T13f#
TFHERED, grade MMIZ TiOMEIBTH 3, &5
AZITH5.

%% % Limited inflamed appendicitis (&, H T &
12 ZE A N 232 U Ty 2 b & 500 1 7 i
B &K L 72IRRET, Wb SRk RIEC

Vol.31 No.1, 2015 85

MY U, grade TOBERE LI —1H& R 3T
5. L2 LSHEOMEETIE, grade DDA &
& 1/4 0L BB R I CBEE RS T h > 727
¥, grade I IZWETMMESNE D F 2 13HMEE WS
Z Lk b, grade 1 O OBYEME AN T 547
B LTiE, bhbhEBIZPD % F 728
CHNA TR A A DO 22 @S 2 B 5 . A
EHWREOHRT, REES Bbhbhos i
@ grade MIZAHY 3 B AEFID 5 5 PD Tk
LT AHEOHIZIE NI L 728 D &TT
HLZEDOPRET S ZEERLTNWS, 20O
JRIKD 1D & L THlnlk e % 11 5 RO A3 %
Fohd, bhbhORERTIE, RN 2%
Tgrade 1 ® & DA grade MIZEALTBLEH L
BLEAGNBEZEhs, MUBEMERELRTE
WERZEN) AL TR T B TS % L 225401
idgrade D DAL, 58K L 72 %ICRET UL
grade MOBRERTHENH 5D TId s, &
FZ26N5. Grade I IZH TN AHYEMRTER %,
EDXSIZUTEANTELIZONTIE, SHOX
LBV UBETHB.

HbhHhhDOUSHEOBESICDWT
bbb D USHEDRE K& LR EIE, USIC
Ko TITHERENE S 2 23T & T Y, ek,
MFZ DN TOFHI A ST TE SRTIE BN &
Thb. FllE, HMIERELBWL 72 ThEfis
My E Cilicx 2 DIE81% THH72. ZTD
FEE, BROEED - EFE T T — T O
WMDBWEETDH 722 &, BRAEIC KD REOHMH
FehioiE 23 d 5 Z ek EnEFo N3, Th
S MRIIZUSOREESDODNTNEEDTH
5. iz, HFEIENFBIN S EIEIC DL B0
TREL, FRMNEEDTHHZ L EMETH 5.
H RS D HEE R ML O Gl 12 DWW T D JEHER TR L
ERENRNL OB ENY, Ihba LI
BIELE BT AL ERHHEDEHEZ -
SRIOMFIZ LD, BHEDEEICE T 51
FRAVR S N7z, 5%, SBICRRBLAEFETO
R R Z2 1T SO BB H B EDEH L 5.

85



86

1)

86

HANS BB 2 MR

@ik
B R, B IE—B8, AV AN, fh B
W RS K /NS R S O TARnE IS -
123 = F v 7T —OFHEIZONT. H
/NI EFE 2006542 :16-22.
Kaneko K, Tsuda M : Ultrasound-based
decision making in the treatment of acute
appendicitis in children. J Pediatr Surg 2004 ;
39 :1316-1320.
Lindgren I, Aho AJ : Microangiographic
investigations on acute appendicitis. Acta Chir
Scand 1969 ; 135 : 77-82.

B 72, 90 B8, JAER aR—, fth: &R
ABEAMR A1 & B RIEEREGNILFRETAR DA A
/NSO ANV RY 7 HUTE ST % PR i {5 S Al
Z 5 720? H/NAEEE 2009 5 45 ¢ 34-41.
Incesu L, Yazicioglu AK, Selcuk MB, et
al : Contrast-enhanced power Doppler US in
the diagnosis of acute appendicitis. Eur J Radiol
2004 ; 50 : 201-209.

Goldin AB, Khanna P, Thapa M, et al : Re-
vised ultrasound criteria for appendicitis in
children improve diagnostic accuracy. Pedi-
atr Radiol 2011 ;41 : 993-999.




