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Abstract

Appendicitis is a common acute abdominal condition, which can be classified into uncomplicated
appendicitis (UA) and complicated appendicitis (CA) based on the presence or absence of complica-
tions. In recent years, non-operative management (NOM) has been increasingly used in the treat-
ment of UA, but surgery remains the primary approach for CA. Therefore, early and accurate differ-
entiation between UA and CA, along with individualized risk assessment, is of great significance for
optimizing treatment strategies and improving patient outcomes. This article aims to review recent
research progress in the diagnosis and risk assessment of complicated appendicitis, with the goal
of enhancing clinicians’ understanding of the disease and guiding clinical diagnosis and treatment.
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1. 518

] 2 98 A2 85 UL TR S I, B P R L e 8 % P 82 XU 2 8.6% 11 6.7%; 55 1t i R DD BR A 1 2%
AR 12.0%, 2oty 23.1% [1]. 4BkEE 10 75 AR ABEEA 96.5~100 AR SVER B4, fERRRTuHE
PR SKoF 25 5 1 DX R ISUART I 97 A 2 A J Ry SRAR R 10 B2 97 A28 35 4R 4 [ 2] o

] & 7 — ) S AH. Reginald Fitz Ay SRR R AR G SRANEE AR 28 FLI BT BR D] 2R AN P 3 ot % e
7 FL. 1B Livingston FIFATIG EHE 7t R BL: 1970~2004 FEAE 5 FLI% b & R R Ak T B, E 5 LI
R KA ZEHNBA s AR, X W] 2 FUNEE 27 £L ) Bk R Pl e AEAE M 15 [3] . F LS5 ARZEALIN IR
9 T R J& T AN [R] AR B AR B A AR

A 22 AR 22 (WSES) i B MR H5 A7 0 I ACRE (R 28 £L 1 B2 LI o) s Bl 8 98 90 D9 I 2 25% 12k
2 % (Uncomplicated Appendicitis, UA)FI 5 25 4 ] 2 %¢ (Complicated Appendicitis, CA) [4]. BRI EVIFR A
AT 2 R 2 98 1) 1 BEVR YT J5 i, AR At i R R B VDB e i Al Ty 13% [5]. B T Rg tH IS 1)
FURL RN IERERE . [ Rk bk R SR G IR . IRk, UA BIFEFAE 2 (Non-Operative Management,
NOM) KBk 32 Wil [6]-[9], 1H2F R4/ CA [ FEVRIT FB[10]-[13]. X 5RIH | X 7 — & Y EZ M.

BE& bR A R IR K BT, RG] B R A A v R SRS ORR YT, e B T TS [ 14]. A
SCIUNR L SREG Z bR AR A A DS VAl L S50 T[] B0 47 SRent 52 2 M B B 2612 W7 B XU 1A
FRIBIE ST JE o
2. f™E S R,

Dl 2 e A L 5| A 1) 9 E B S22 48 i A U e R AZ Lo g B DAl T 52 50 L PR A Lo IR 3 B 5 i e
WK, 534, BRI (ANS). YL SE UIAIC[15]. A PR IX S B N Ve B RS i, AT R 45 & N
RRAETT ARG HE R PP Al . A I29T PSR BRI -

2.1. A

AR N B 2 B DB R, RS B IZ 1) bR 2 28 SR, CT At 3810 40%, TR 2 48 B3
10 4% FEA4[16]. A FHFARATA I HR S K RAE[L7], EZ T FRIESLH 5 A0 IR &5 2 28 3 R %
VIFHOR[18] [19]. ‘B REIRIEIRI e H BN GERT AR TR EEE S, HPUEZRIRIT G 75 E A A 5C
FERIENRE . FTVERAE, FSAMAERE . RSV HTRIR 5 D 2™ SR o W ORI [20]

2.2. WEME

510 B AR S (¥ PR 2 Ji 88 (ANS) B A ilie . REVRLFER S 20 R [21], H CA 5 ANs HUMIRHE &2 s T
UA [22]-[25], et CA H# i R AE A T 5[26]. ANs RETIZITHME, >70 % B IRSRAIA 11% [27].
HZADHFRAEHFER S ANs KAEFRRIEMIG, 40 B 7 KAERZE 5, 70 &/ H1KE[28]-[31]; HAER
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>50 % EAEIIREEES > 13 mm 2Bl ANs fAS7fE R K R [23]. £ %0 ANs 28 Al R VIR AR ED
PR, TRAEVEAE FARFEALI HBT ANs AH5C CA RUK:[32] -

2.3. WEREYMS RS

] 2 s PN T 2 A e A B S DR (0 KT B FOT T ) 4 4 1 G % AR AR [33] [34] - Bl R s A FHL
RSB IS B T B R, BRI bR 51 Sk R SR B [35]. A AR, CA 3R
BEMAmEZ v, RS RS UA 12 R [36] [37], X —RREE— 5 S04 — 0 3 AL PR S R ) ih
SEPE, ABTSA DN DR 2 e R B AR TR AL AT T IR AR 2R

b IR CA KAEMIZCIRBNIR R, FrEHF1E 1340 R 2 R 5 S0 P R A A S A DR
fil. 305 CA HRAEHVIFL, F# > 50 & &7 HAH KIER ANs KBS, X ERHIE A IR
FHARG CA B fa NBE il 5 T R M S 41t 1 2 AR

3. SEEREIEIRS MK IT

SIS E SRR Z CA KIS VPAL I E Z S8, MARRERERE . AL S 4 N IRIRE RS %, [Hip
—FEARAETE A R, 2 FRAREA PIAl 2 B8 W] 5 (14 SR

FE 45 2 bR EPI (U0 CRP. WBC) i R % 7 =1[38] [39], AIE N CA FUFERLFH A T 5, {H7EX 4> CA
5 AR SRR R T BEA L, M U RSP AL 5 oK o X HESN TR MR S EUER R, (A AR AR
g B R 0 eb MR S O B A LE R (NLR) > 8.8 IF, [X ) CA %R B m ik 100%, fHURK
JEN 76.92% [40]; 1T A B KA A 7 4 LE (1GY6) 2 I A (B A7-AF W 2 4 il ——Unal 5345 22 Wik g
583 (AUC: 0.979, R . 94.4%, H55EEE: 97.9%) [41], Turkes (KR 70 &1 B R LTI 8 4 FR(AUC
0.693) [42]. XFhZE R AT RES B L N AT VE I ARG, DR B MR AR N LS A, 15 7% K
FUASARHE AL I o

UbAh, R R MAEVE N 5 3R B4R bR, X CA MR G FLEA SR E HMANE . Alfehaid 17 HT45
H, BIHZ R >15umol/L. EIEMHLE >5 umol/L 2T CA ff i FHE, Horp s fHLr = Tt m i U
fEH 57.6%. R REN 73.6%, BEENBLLERTHE HUREE S 54.6%. KR 80% [43].

gi b, ARGIRGERREY) BN MRS BN Z AT bR, WARIZEREE Sy CA KR Pl H 4t 74K
W, (AAFAERE RS . BUREE BOEIE R A L 8. R, ZFRbRIBe AR AT B ANME AR, /3R TH CA F
ik AR A A 1 B T S S

4. HEFRES KM

HEFAE L TR R 39 (CT) R w7 50 —F BATIR LI SRR 28 1 i 1R
Fhed, JFHRMRIRER R RIS A0S

4.1. BFE

R AT CA BIRE AT B TIREREs AL, HBURE 555 755 42.2%F1 90.4%, AL
1B (PPV) 55 B P FIAEL (NPV) 23 51}y 45.8% 11 89.0%; 1 3 A H BT L, MU E 5 S FEE T 43 31 A 37.3%
A192.7%, PPV 5 NPV 5354 63.4%F1 81.4% [44]. AN 75 (1) LLRFAE (745 AN AT F5 45 11 R0 ) S8 B i
ML AN)LE X 43 R B2 48 % L5 16 bR B2 B L 34 [45] . FER I 2 FLIE R R 8 7 THI B BN T . 8RS Ay
44.0%, 555N 93.1%, PPV N 74.8%, NPV N 78.1% [46]. HILAIWL: #EFA 4T CA HIFFAE(H M. 2% 5L)
BAm RS, (AURMEAEN R, XA Re SEAEE AP EDIM G, (R, PRs, iR Em
PAEATRE A2 ) LB DA S A A T 1 A A
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42.CT

CT 2 HurisWiih B i . BEF B, RAMsmishiEmmsg. BRI EEE CT
TEIX 7 UA 5 CA J7TH I Wi RLRE I AN (6 T bR & CT, I RS 68 PR AG4R S 57 &

CT REIRBIZ RIS CA REAKMIFALFRHE, 2B E /SR 2 T 7 I0UE: lamwat %F 201 {31
ARG ERRRIL 0 & B M R, CT 12Wr CA [BUREE . 5 B ARG 70 7955 87.2%. 75.7%#1
81.1%, i R IR i A ol 45 R m =552 ] B2 S LR D i B 2 A SReBBURRIR) CT AR, 38 ST MZ 15t CA
(% )5 OR 205 4.62. 4.41) [47]; Akcicek. Simsek (IR 7THAESE, w2 /o6 15 (k) 22 &) Bl g i 69«
FEERAERA B R DR A B AR SERHE, RHRTI CA B —E i E[48] [49].

T2, CT 2l CA REIF AR — “&hrt” RrfiE. H CT JRRZAant ] FE——HAFE—
EILE, o B IEnT fe LR TE 2 FLRK[50]. IR 2T CT BHEL: & HIWT, A B sy
PEAl CA RS, ARSI Tt S SR ] Sk

4.3. MRI

MRI Xt i 2 B2 Bee 775 CT AHALL, A SCE TR H H AT IA 96%~100% (1) UK FE L 81%~96% 4 7 i
90%]1) PPV Al 98%[1) NPV [51]. {HARAM RGNS, MR A& A SRR B 73— PR A . (HE
AR LEE R A R 2 A 2 i R I 280G B

SR, BRI CA MO, B, CT & MRI 546 ABES G MEGIEEE .
CT LWiHER R =, BB 2 0 CA FHORHFAE, & RN A 3 IR  (H L RE AR M 2 R TR 5 T,
HAAE—TIRIZ AR A RS (e ISRy ) LE LA, X CA RHER: 5 B A U
ZEAEE KR MRl 2IGES CT MY, THSFRHEE AR R AR A A A, MR, Ak
A e PR 1) B

5 ERMEEXTMHTIR

T SR EARRR AR AR Y CA RIS IS S0 T 2 4 REIRHE, T 3 S IR L A% AR B A B
WPRME TR, WHE—23ETt CA Bl 5 X Z R G ENRSHENE . H AT C M2 S8R CA PG T A
EEIP NV RS TR, AN RIS ST RIS 5308 .

5.1. WEXASENTS RS

Alvarado. AIR. RIPASA Z IR F I 2 2 WP R 48. H Alvarado 5 AIR P43 0] R4k ik
R, (U AIR PP i E X 4> UA 5 CA[52]. RIIETERFFCIESE, AIR P9 <4 /it CA KAETfE
PEMAL(NPV 99%), >8 73 CA (5 LUk 66%, TEERSY <15 % JORERFREE>A7 /N ) £ B B AL [53]
RIPASA V14555 b 2 2 i 3 7™ B R 52 (3 AEAH G, VPomllr, AR, SRVE S5 5 2 A8 AR ER K [54] . 24
oy =12 opi, AR PRI R o LR DR R 78 o5 LUk

g b, BELWHES ZRENUTHTRBRTGE, BN CA RETYIS 02 5Hk, HAHEE
f I PRI E -

5.2. ERMEERXITH RS

5.2.1. Atema ¥4y

Atema 143 (SAS, L7 1)/ B T X4 UA 5 CA IR R £ ™ B EE D RS, LA<6 4 il AE
i, ARG IEBURE N 90.2%. FEFE 70.3%, BAMETNMEL 94.7%, XHR CA BARESHME
[55]. [AIISAFFCUESE, 1k Atema P-4 858 7 LBt Rl B 08, $2om 1% 040 I Bh VP A 27 FL XU [50] -
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Table 1. Atema score system

= 1. Atema 9

B4y
IwARF CT i AT 7
ik =45 % ) )
IR (C)
<37.0 0 .
37.1~37.9 ) )
>38.0 4 )
SERIFLENT (0] > 48 /NHS 9 )
405 > 13 x 10%L 5 ,
C RREH(mg/L)
<50 0 .
51~100 ) .
>100 3 -
RN 5
I 22 ) B AR 9 5
bR ) )
Bit 22 0

JUE R SAS ShZ 78 AN IE, B A SEXTLEBT ST, Atema PE IR S B A BON TSR 2 AL
RE[56]-[58]. T HARMLhRAS SAS 2.0 M UT 45 T AL A EVESNIBIRUE S, W) SE AER L AMAL 1Tl CA KL
B, ONImPRIA YT U5 SRR 5 iE s gt 1 se T HR[59].

5.2.2. INH/ZFFLIER B X TANTESY R

Kobayashi %58 itk £ [K] 3 43 4T 07 i H 5 SR 2 FL 4 PR 28 (GPAYVHHSE IR N Tilda A%, & 52 CRP.
bR K AME PR ZSACAO TR 1, LS T 514 RE(ILE 2) [60]. ZiFHr LA 2 4 A ftE
I S8, BUKEE 75.3% FF5F% 71.2%; 4% 0~1. 2. 3 il BRI &, F. s XA, ST GPA
RAMEZES 28 30.9%. 63.8%F1 94.4%, ARAIELARATHERE R UF(AUC 0.792). 1ZIForfand> . Z3REL. &
PSS TRFIHER, E ARG RIS 8 s (BRSO R B 2T 28], TCA 5 2 IR IR G 45

LA S 3L

Table 2. Predictive score system of GPA
3 2. GPA TS 7%

AR EVEER (E¥ix
CRP > 7 (mg/dL) 1.73 1
bR 2 H) B R AME > 13 (mm) 1.129 1
1FTER 3 1.137 1
By 3
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5.2.3. INEMERE RTS8t

Suzuki Z5lit 2 R Z M ifiEH CT M > 24 HU. EE®S > 12 mm. B2 /KM. CRP >54
mg/dL DU TG 7 T K, HE4E A 2 T 0~4 43 PP AR AL (L5 3) [61] AR 2 43 AT 4 B8 40 AR (0 43)
H(1~2 57) =i(3~4 73 ) AR =2, o R IR P DR 8 28 R A% 733 0% 15%F11 97%, K43 2 fE
R AV BEAKR CT BALKRHIE, TSR 2 B A BRI BN EE 77, 3& H T BHE A 1P CA,
{EA PR PR 7 AR TCIEAT CT R & B R IR

Table 3. Score system of Gangrenous appendicitis

3. IMEMREX TS RE

Bl AEXT KU (RR) 295
CT1{H >24HU 12.47 1
IR EAE > 12 (mm) 17.49 1
THE B R B K i 54.34 1
CRP >5.4 (mg/dL) 35.58 1
By 4

5.3. SR E R TMERE

AR CA LIUVE /0 ARG ERESLI K 70 2, HIEAARIERIE . Febs 53 s, HE2RT48
PRAE A YEIE SR, TR 2 ARARIAE e SCIE . SEIAMALL RS HE U Bk B R TS H] . 7R3
fili b, BEE NDRHE, IRREEIR . SRI0 A A SO B R E ) CA TR L Bl 1500 1) g S5 50HIE, it
RN AL R BEAZ Y 22 4 FE B (R & TOMANAEL,  BRCA CA RS HE RS PP 1 2 2R R U7 17

g% 4 8 I CA TR BRI FU 45 AR 6 LRl UL, A G 8 el A RS20 S ML 38 5 S R 7E V2 L R
71+ IGRTE GG - 2 IS 257, B NEGITS REHAE BT, G A EE
BN AR R I 5. ZALRE 1210, 24 B AR B 2 %2 fpuC AN B AIE O 7T (H. Y. Kim, Hui-An Lin) AUC
FasE7E 0.81~0.89, M HLHOMEAI M SLEL AUC 0.985 IR m XA, (HAZFRPRgEFEIR M, XHASHLA CA il
A EPEA PR HLES ¥ SR (GBM, XGBoost) & 2 4E L fabr e G i3, SR8l 7 a2 e 5475
BbR TN, H A SE SR R O P ERERAE, B AR AR ST R H I NBERAE, I ALRE T
RAFENEE . GRS HZ T, ZHEEBA DL 3~6 T 5 SREUAIAZ O Fabr N Enl, HERIME. R Ek
s, BERFA SUSPESWi TR, WIERLHE 2 BT WU R R R R A 46, 2 H AT R o] B %
SIS T L3R5 I8 BEUS  e B AR, RS2 508 B 22 (75 50 48 22 4 RS e R AR ) B BE £2(F5
TV G5 N ) DRIEE 22 (FRAAREPE PRI RS AT ) = 5 PR, & TR AE W WU IR 3 5 A

Table 4. Predictive models of CA
4. BEFMRERTUNERE

(=2 ISR oy B RE BHIE

CT o0 R -7~ (bRl R B P 5 b 48 5 PR P IR MERIZE N 1.03, AUC 5 0.81
NN NS Y e =g == (95% CI: 0.77~0.85). fBUKIE. 457E. PPV,

HY.Kimlo2 BB, B0 o NPV RUBBERII I 5 934
REEA >10 mm 5 13 mm; (91.8~99.1). 28.1% (13.6~24.1). 40.8% HeL
B R YERIAT A > 81% (35.0~46.8). 88.9% (79.3~95.1). 2.3%#Il 18.3%.
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PFS. CRP A NLR 54k X~ 10.0. 4.0 Al

P TE R TR i 1 (PFS): 3.0 4. WBEIREEA AT 11 4 ATHI CA.

o C RMEHEKF(CRP>38mg/L); ZH . . RE
Tianlei Xu 55[63] e : KAUEBAFI T AUC 9 0.890 .
el Té*i?ﬂﬂﬁsifi?éﬂﬂﬂ@ttﬁ EVE] (95% CI: 0.832-0.933), U AT 521 I3
( =7 73924 0.868 Fi1 0.696.

PA>6 3 Al , R 1 (0 530 AR A s A
IR RIS 82.8% M1 82.8%; M 2 (B HE) A
BE RRURRE R 5 5 S 81.3%F1 82.3%. Lana
C Ziit= 7374 0.878 A1 0.879.

B R BB B v B s ¢ IRNAR
Hui-An Lin Z5[57]  F MRz 4 i S5 ik L 4 i B AF
FS: HE/K: BIEZ

Hui Feng 25[64] M Rt (h): MR Wi AUC >} 0.985 (95% ClI, 0.975~0.994). P
9~ JEAT 2 (umol/L). EH £ Bootstrap I HHAEE AUC=0983. il

GBM SR T R i, BUREE . Ry B
KL%  PPV. NPV. precision. #Z[EZ%. F1 1 brier  PH#f
%3] 408 0.9167. 0.9739. 0.9429. 0.9613. Cians
0.9429. 0.9167. 0.9296 A1 0.0564.

SABLEER (umol/L). Bl FE B 4% (mm)
Wei Wang 2£[65] AR (C)IX =AM 8555 T
CA [PRZMm i i 25

IR (>37.2°C). MXpt, W AUC 4 0.87 (95% B (5 X IF(Cl), 0.80~0.93),  W#f
5] JFE. 435 A0 T ) JRE P R AR EIYE| TBURREE N 88%, i REEN T4%. I0AIF

iR RET C R EF(CRP)

Jia-hui Cai 2£[66]

&I E R AUC 1 0.82.

Tianyi Ma Z£[67] |@g§gm%g%%§%% iéﬁ HURIE N 74.49%, FEFIEHN 76.36%. %fg
TR FL PPV 4 0.53, NPV 4 0.89. #Effi% N 0.76.
CRP. 2| F AP (8] 2 A5 i XGBoost B T R e fE, AUC. HEFRE .
24 /NBE L JEIRILTK T7. R BURE ., $RE. NPV A PPV 2354 0.914,
Sunmeng Chen % MR IR FRER R Pk 0.855. 0.865. 0.846. 0.848 11 0.897. B
[68] WERRTERIAEIN . CFIEhKE . 2 HIRE SYM AL, AUC. HETRE. SURE. KiE
ke, HAZYIHE. R, ¥R, NPV Al PPV 735075 0.882. 0.819.
PP A L I E AT AR RD £ 40 0.865. 0.779. 0.770 11 0.871.

BT IS, 5 CA VPSRRI 00 MR RZ 0, S5 A IR SE b A% S
BhR” . R MIERESTH TR USRI + SEU0 S SR AR A2 48 R AR (4 Hui Feng 4 A4 2 1A IR
FRaRmfIa] + MM + GRZLERAAY), POl e CA KB 2 B& CT K MBI v, TR
A AR AR 2R [ RO (0 Tianlei Xu 5544221 b R A G WA B + CRP + NLR WA E i ),
B BIRTHPAHER L. R, DU TR R AT A7 4 22 BOR e i oD ATREVESRAIE . PR B R BE SR b
SRR, R SRR R m I AR B AR IRAE, LS 2 SRR BEAT R bk ] 5 S aE AR
e, X AR Bl e R REAS (SNBSS HESN T UG B AN [ B2 7 SRR R R AR HEAL. CA TN
(LS

6. &it

ZR LRI, B S PR R 2800 BLAE B BIR N KR YT 7 s AA 0 52 2 P B B2 28 34 AT RS T 14 XU
PG BN IR PSR 58 . RSB A BRI, (B E DA AW B A B LR X e,
TEARZ VPG TH A, S SMBIAIE TR R Atema 1F47) A& TR R H T R AF RN FH AT 5. 48
TR N AL, RARBETNERT: — Y RIEA . TR R B P REE S5 DR LR 0 i g
MR, DB ia S s T B R R SRR . I X B v T 0 AR B EAT O L 22 O O AT HE PRS0 IE,
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