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[Abstract] Objective To explore the risk factors of acute appendicitis (AA) with perforation.
Methods From January to June 2023, a total of 212 hospitalized AA patients were selected as study
subjects. According to the observation of appendix and pathological results, they were assigned into two
groups of non-perforated (n=169) and perforated (n=43). Demographic profiles (e. g. gender, age &
duration of onset) , blood test parameters (e. g. blood routine, total bilirubin &. D-dimer) and imaging
findings (whether or not fecalith within appendix and ascites in abdominal cavity) were compared
between two groups. The influencing factors of perforated AA were examined by multivariate Logistic
regression analysis and receiver operating characteristic (ROC) curve. Results There were 43 cases of
perforated AA with a perforation rate of 20.3%. Longer symptomatic duration, fever (axillary
temperature =38 ‘C) , appendiceal fecalith on imaging, ascites on imaging and elevated level of C-
reactive protein (CRP) were independent risk factors for perforated AA were examined by single factor
and multiple factor Logistic regression (P<C0.05). The area under the ROC curve of longer
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symptomatic duration, ascites and CRP level were 0.827, 0.853 and 0.810 (P<C0.05). When all
parameters were combined for prediction, AUC was 0. 962 with a sensitivity of 0. 884 and a specificity of
0.893. Conclusion Longer symptomatic duration, fever (axillary temperature =38 “C) , appendiceal
fecalith on imaging, ascites on imaging and elevated CRP level are independent risk factors for perforated
AA. There is a higher value when all parameters are combined for assessments.

[Key words] Acute appendicitis; Perforation; Risk factors; Combined assessment

ANk R R RAE e PR K A2 66 ~1000 , 1245
PR [t o WELAE P Hh e AL , RS i 55 P A P Y
L g MU 43331 8. 690 6. 7 04, Horh i D4R
AR BT SR R R R I PR AR B e
A NI, PRl O K AEAR , 3 A AT
B AR SRAE i b ] T e, R0 AT e R R A%
HAE LIV 73 X8 5 N\ BEAT 12 W R 15 7™ AR E
. HAETHEA M CTZWEOR B2 IR 32
e 1ON R R R B S W, X T 22 6/ A e PR R
Uil Sk YA ATS AT T RE 23 0F — £ S A ML A R A R 2
R NIE RS, T N od e AR 6936 97 T
B A AEET L. SRR R — R T
PRI, A0S WIRRZ W, 29 1900~35 00 B A
S e SR JE 2 FLAE B R 4%, il i 3 7™ A R JEE
R SR F R REL | R T I e R T A 55— R
I RAE , BT 3T ARE RE LKA 5 A I R
SE, FERAET AR PSR IIBARIR A KR A
i B RAE K T S A SR G R B AE A b al fiE
Je PO v bR 2 48 2 FL R A S fE B R 3R 7 (B R
0 15 3 L8 A 6 DR 3R EAT 845 20 W R VP4l 2 B e
R AL B SCHRAGE A X 8D o L, AR 584
BR A SCHR b B A mT B - B0 e 27 L B A S L B
PR 2R A e S Pk B R A PP R A T I PR 2
WEFE AT, DUBIAS Sk ) R 48 N\ PE 2 fL KU 47
ST AL

RRETE

— MR

PERE 2023 4F 1 H &2 6 H ZRIEFHR25 s
= B 30 6] 232 Wia 1 212 49 2 0k R R A, Hop
BE 11061, Lotk 10241, 458 (39. 16 +15. 96) %, 4T
WL 14~81% . AW ATEZWIG G 32T A
BiJa 8 h N SUSATIE IR BE 1~ R V1B FARi697 K
P F AR L2 1) B Y A T FL A AR J5 2 K5 R 2
RS, o Ve R R R R LA (ks gt/
A e B B 4%, 169 161D N Sk i) B R A 2R L AL (&
PESRIE M R R R AE AL, 43 D . ARBFSE 2t %8
e BF R 2R 5 B B Bt B A ST A0 B 2 D A AL

(LS . YX2024-094) , FIT A 9 N ¥4 285 38 50 1 )
pS U

T AR UEFIHERR bR

PyAARIE : (D KR E<3 d, HAPBi/5 8 h N
SEWTARE s QOFER =142 ORI E

HEBRARAE : (1A I 7™ 590 il 1045 90 5
IFE 5 5 HC A 12 M 5 (2) & I A H A ™ R R e
P 5 (3) A P UE 52y ) R e vk w5 01 2R AL R
£

= WEHEHR

PR AN BE S 0 — GOk} A FRAE NS P
i PR A2 B ] OIS N & AE IR S ) L A BE s IR 4R
TR =38 C, fkR CE IR R BRI A
AP RIRIT CTHRREEBE BN EGAEA
NS A IR B . ABERT 202 B A #%
Jik 1 326 3 e A 56 MG C- 5 07 2 1 CCRPD | F1 4 g
THECCWBO) | Hh MR 4 A -5 98k T 40 b 266 %) i LE (B
(NLR) | IfiL 218 11 (Hb) | Il /N 4377 96 B (PDW) |
SR IR (MPV) (ZL 40 5341 5 2 (RDW) |
M3 D- AR (D-D) FLERL ZE (TBIL) K-,

ILUES 8% = 237 S

K HI SPSS 22. 0 G i+ 443 Hr , 1 Bk HAF
G IEAS A BB T T s o L SR e/ 50 20 4 9
Y IA] N 22 5% s AT A IE 25 43 A 1 B8 FH v 4 50fn g
S AR EE [M(Q,, Q) 1R R HAES Bk v
Mann-Whitney U #:5; 7#7 P 2L 10] 2 57 5 71070k
R 0T, XA G2 s 2 W R
logistic [\ = 43 A G 16 2201 130 8 2R 1 2 FL s A B 2l
SESERE 2R 22 1 32 1 A ERRIE (ROC) i 245
BpAT. P<0.05 RN AERAGIEE L,

=X

— P — B R A

2125 A b R A N v TR kA 2 £ L 43 4,
LA 20. 300, o bk bR R R R 28 FLAH i A\ AF
W R A R A FR TS R AR R S S
B AP o ALALAR HE 22 5 G it 22 3 L (P>0. 05) 5
PP 2EL 1) N\ A 9 J A PR A5 465 I ] A =38 °C L Jbk



IS AMRE 2024 4F 12 H%5 37 %5 6 1 J Abdominal Surg, Dec. 2024, Vol. 37,No. 6 < 415 -

RUBFRN WERGEARALERERTAH
WA, 2R EA G2 L (P<0.05), WL 1,
F1 PR A—IE R TR LA

AHEER AHEER
KEEfLAl  frEEfLdal
(n=169) (n=43)
AEBIM(Q,, QD% ] 34(27,52) 37(28,58) -1.025  0.305

t/y/

AlS 21

P{H

5 (D 1590  0.207
5 84 26

& 85 17

AR TR ) 1] (451D 66.752  <<0.001
1d 135 8

2d 29 21

3d 5 14

PRI =38 “C()D 26.173 <0.001
i 163 31

= 6 12

ik (z+s, % /min) 86414 94420  -2594  0.012
BRI 42.401 <<0.001
THE 17 7

IEH 35 29

T 17 7
YrE R 0.002  0.962
e} 74 19

T 95 24

D 6.673  0.010
H 69 27

Jo 100 16

(R A QD) 71.201 <<0.001
H 34 38

o 135 5

R AR E AR RS 26, /N T 18,5 kg/m® R H I L 18, 5~24.0
ke/me R TEH T 24. 0 kg/m? M T 52 754 I L AR
CTZWE RN S%,

=PI S R L

SPE DR R 48 R ZE AL AL AN A BE R Hb . PDW |
MPV .RDW 7KF-5 2otk i B R R arfLAL g, 25 5%
WGt % 8 L (¥ P>0.05) ; 7§ 41 /8] 1. CRP .
WBC NRL .D-D } TBIL 458, 25 H g 2¢ 8 X
(¥ P<0.05), %2,

= ZHEREEH5Hr

BRI RFF LI A AR =38°C kR E IR
BEAFEAMBESAIFEEBM, DL & CRP,
WBC \NRL ., D-D 1 TBIL 4§ A —Jt logistic [1] 43
BT, 15 AR R L B[R] A4 =38 °C [ B & 5 A 3%
A1 JE A I BRI L CRP /K- 2 2 1 b 2 42
PEZEFLAY IR ST B RG H 28 (P<<0. 05), L3 3,

P e R ROC 2k

PR R LE ) PRI =38 °C | BB 2 15 4 3%
A1 RS BRI i CRP 43 B4R Ry <7 350
T4 ROC £ &, SFabr T v UG IR FF 2 B[]
[ R AR CAUC) M 0. 827 85U K 0. 814, 4 7
FER 0.799 ] B & 5 A BUR (AUC 2 0. 853, iUk
FE R 0.907, %5 5 R 0.799) il CRP (AUC A
0. 810, FUBFE A 0. 651, FE 5 B A 0. 846) T A {E
B, Y A PO e AR B A T A i S = (AUC
0. 962, BEURE A 0. 884, KESEE N 0.893) , WLFE 4
K& 1,

i

SECRER R R A 00 N R A R R A
T PALRE BEL AL i 38 P A4 B A A, JHL P i R A T PR R
o BT L R E . PSR, AR S 2R R Y
A PR AR R ST N 0 A 2R AT AR B 3 A
IR, () o G PR 5 AR T4 R A8 — BB A T A
IiE , 1 — B2 R A A T RSP AL , R AT
FARIGIT , By 1k 175 0 e O3 1™ OF R 4E ™. H
R T 2 b e R A5 A 2 AL 1 2G5 A CT
I8 40T B2 T, 1 S A e 22 F14 i AR 1% Uit A B ]l et
A B FE A NS PR B B — LB PRATEIR | S
LA AR A T ) P A 2 LAY ARG , LA B
BT FART BRI o A4 SCHRRE — L8 45 fn )
T b R 2 LA A B 2 A (RN R
AR5 25 V8 0 Il PR T B 2 FL AT — RE I T4, A

w2 LA = TOR LR

ATl E S

C-IHEHAIMQ,,Q,),mg/L]

AT £, X 107/1)

FR R A0 - 9 EL A 4 6 A  M(Q, L Q) ]
ML A Gs,g/L)

/NG BB [M(Q,, Q5 , Y0 ]

SR /IMR R (2 £, 1)

LLA A T E (s, 00D

i D-Z 84k G +s, pg/mL)

MR FEIMQ,, Q) , pmol/L]

AMHRERAZFIH =169 2N R RIEFILAH (n=43) 1/ 214 P{H
10.4(1.1,27.8) 50.0(24.5,113.5) - 6.282 <0.001
11.48+3.42 13.41£5.36 -2.251 0.029
7.76(5.01,12.57) 14.60(5.98,19.84) - 2.840 0.005
135+16 138415 -1.291 0.198
16.0012.1,16.4) 16.0(12.4,16.5) - 0.594 0.553
10.75+1.58 10.540.96 1.076 0.283
12.93+0.73 12.9740.63 -0.356 0.722
0.26(0.19,0.40) 0.81€0.30,1.71) -5.439 <0.001
17.7(13.0,22.9) 25.1(18.2,30.6) -3.819 <0.001




+ 416 - JEHRAMEE 2024 4F 12 J1 45 37 855 6 J Abdominal Surg,Dec. 2024, Vol.37,No. 6

R3 DMERRERIEALSAE IR Z P K logistic [B1J4 70 H7

95 %6 E {5 X [i]

= J .
At ki SE Wals P{E OR1H = T

EARFFLETE] (2L 1 d A2 TR 14.659 0.001

JEARFRLERTE] 1 d -2.957 0.991 8.899 0.003 0.052 0.007 0.363
SR FFLERTE] 2 d - 0.456 0.936 0.237 0.626 0.634 0.101 3.972
IR =>38 °C -2.201 1.072 4.218 0.040 0.111 0.014 0.904
k% 0.020 0.020 0.999 0.318 1.020 0.981 1.060
BFRRIL AT R 2 18D 1.984 0.371

BIEROLGEH) 1.553 1.122 1.916 0.166 4.726 0.524 42.630
BRI G D 1.031 0.909 1.286 0.257 2.804 0.472 16.669
v - 1.529 0.665 5.285 0.022 0.217 0.059 0.798
15 e R -2.989 0.746 16.052 <0.001 0.050 0.012 0.217
C-I 0.016 0.008 4.350 0.037 1.016 1.001 1.031
SE 8w 0.038 0.093 0.169 0.681 1.039 0.866 1.247
NRL 0.038 0.043 0.785 0.376 1.039 0.954 1.132
D-D 0.234 0.273 0.736 0.391 1.264 0.740 2.159
Mg & 0.019 0.038 0.250 0.617 1.019 0.946 1.098

T NLR, o 40 1 5598k B2 240 i 26 %P8 HE (8 D-D, i D- 3844

R4 AP R R LA L T I ALAUC)

950 BAFIX [0
g AUC R R
Az uc PAi Wl LR i Fi5

i

SERIFZENTE 0.827  <€0.001  0.751 0.903 0.814 0.799
R =38 °C 0.622 0.014 0.518 0.725 0.279  0.964
Erya) 0.598 0.047  0.503  0.693 0.605 0.592

R B 0.853 <<0.001 0.791 0.915 0.907 0.799
C-I M 0.810 <0.001 0.734 0.886 0.651 0.846
SRR 0.962 <<0.001 0.937 0.986 0.884 0.893

TR R ) H R =38 CH R E A A G A
A FRR + C- B 2 1 AT I B

10 ih 2 95
— R I ]
S ?DF1|1
0.8r I;é%
— — MR
el C-J I 2 11
200 — B
= r — BHL
B¢
B4/
0.2
0

02 04 06 08 10
1— 5
B SRzl E B E R i £k
I 9 3t 4% SCHik v i X 2 ) R 4R R A 2 L
TSGR P R AEARIEAT R GEVEAL , XA B 4 R
22 A 2 logistic [ 4341, LA & 21 70 8] 2 25 £L.
DRSS ) e A T ASE AR
ARWFIESEH R 7E 212 6] 2P R 460 A
W) 2 AR R IE 2R AL 43 1), 2R L3R 20. 300, X S5 40
S SCHER AR AT A Ak B R R AR IR K

AN CHEI R A R AE RGBT LA R A BE R i
EHA PDW MPV .RDW 7 9 41 [0] Fb 5 2 57 L 58
T S, U X S AR AR TR AT 5 o0t bR R 2 15
AEZEALTCRE N o REARFFEET B] AR =38 °C ik
BRG] R A 2 A I e A B, LA
& 1t CRP,WBC \NRL,D-D Al TBIL # 7 £ X &
logistic [M1H 43 H7 , Fo e R B LI ] AR =38 °C
bR B A A 26 A B IR S AR BB S Il CRP 48 4%
A & X, X 5 Harunori 46 78 L3 i) & 22 £ 28 FL XL
6x PEA HR AT 5% 485 R — 350, U IR A R R IS 5 T 4R
B A A SRy il 37 A B PR 2R T L 2 K i N S R R
RALZFEFLRES DAL . 2875 XTI 5 0 F ) (] -3k —
A2 ROC f £ AR TR |, BAFE bR 00 Hh e PR Hp 2
ST CAUC 2R 0. 827, U 0. 814, K5 5 £ 0. 799) |
i b 5 PR A R (AUC 0. 853, U EE 0. 907,
FE S RE 0.799) il CRP (AUC 2 0. 810, fif J& JiF
0. 651, K55 0. 846) T M (EL 5 =5 L >4 A wi ] |41
TS TN S A A B 1 AUC 0. 962) , HBUs v
(0. 884) Fl4F 5 1 (0. 893) WA T HA BAAFE#R , U
R 5 30 1300 8 BR Bk A5 T SF-Ady 2o i 2 4% 28 FLXL
oz A1 {1 7

Westfall 25 HiF 53 4 38 , 78 A\ 201k i 8 R 2
i 9 A5 R B BE 56 B R R VTR AR S5, It (1] 4 22 3R
1d, R R & A SRR 2 FLXUBS i 34 1 9 %6, A I e i )
A XUBS: 386 11 8 %6 o Busch 28 BF 55 48 11 2 b 2
R ATEABE G IEIR 6 h & 9 h 517 R E R F AN
SIHETN b e 2 AL H Y R 12 h 5 B R R 2F
LRSS BET S EARVTRG R, FARR K IE



WERAMEE 2024 4 12 A5 37 555 6 W] J Abdominal Surg, Dec. 2024, Vol. 37,No. 6

- 47

AR ] K 7L SRR L DR A 2 AL
DB 1 2 DR R e N, B 25 RRAE B A7 T ARG
J7 o PIREDLIRRT A B J80E N 2 WG b, — i
N AR, AT BERILAAS PN A S8 E B 0 B s 2 B
G2 IIAE S PR DRI 28 £ B 8 A8 A b P 24 4 i
T 5 R 2 £L R RS 4 NS B T R A7 A SE
IS ARG A B AR T e i 38°CH
10 2 2L KU 384, DR ok P ) 8 48 N A I A
=38 I A S 0 R % AL A f e R
PR A M b S A 2 K R R i L
TN o H R DL 2 i T PN 3 A A R R A T S
SIS WA I ) 0 S 5 i R A M Al A A
B e K [l 7 B B 1T 5 | A P PR RE R o WIF ST 4R
B TR EF AR RS RE R AR E RS
Fr iR R UIBR A, PR 26 A7 5 00 R R 27 FL B AH X
DI TIN T 8900, AHIFFE v @t i R 2 A\ FEA
2 A LR R o) R A M N A A ST T B
5 AL SRR PRt T 9 0 20 B e £ 5 LKL
Kol 7 fa R B % . CRP S HLIA P 3 WL —Fh 2
PSR AE N 1), T AR AL A 58 E B 0oy A B i & 2
AL o PR RT ST R R B 2 T i
CRP /K- T A A T B R 48 70 BU A 4 51) , RO
TE ANVESRE 28 FL IR B R 98 A v i CRP 7K F- T i
HE S RBFGEL IR e 20k R S 5 7L
J75 AL CRP 7K -85 T 4 % L 41 . e i CRP k-
T 0 g T 2 DR 4 L AR £ 2 7 f
ISENS

L5 LA ATEAE 0 AR S N &
o e R AR 2 IR TRV AE (R IR AR i 38°C 5245
AR A R 7 R RS A A 2 A0 B It A BLRRER
AL CRP T i ok 1o 2153 ) FE A 27 L 8 XU, 7 2 K%
P LIAT FART BT o AT N 50 [l i
WESE e —E 1Y R BRI, ELRFFE XS RO A i =14
BRI, T — AT 2 0 BASBIF ST 4% 4F e BL
373 NS 2 P 5 LA VA

FlzEmsR ALY EARELEMN G R

5 % x W

(1] Pk, =2 . SRR L B R R AL CT 12M[T]. SR 0F

[6]

[10]

[11]

[12]

[13]

[14]

TG BB, 2022,6(6) 1 34-36. DOT: 10. 3969/j. issn. 2096-
3807.2022. 06. 012.

Krzyzak M, Mulrooney SM. Acute appendicitis review:
background , epidemiology ,diagnosis, and treatment[ J]. Cureus,
2020,12(6) :e8562. DOI: 10. 7759/ cureus. 8562.
Wickramasinghe DP, Xavier C, Samarasckera DN. The
worldwide epidemiology of acute appendicitis: an analysis of the
global health data exchange dataset[J]. World J Surg, 2021, 45
(7):1999-2008. DOI:10. 1007/500268-021-06077-5.
McCutcheon BA, Chang DC, Marcus LP, et al. Long-term
outcomes of patients with nonsurgically managed uncomplicated
appendicitis[J]. J Am Coll Surg,2014,218(5) : 905-913. DOI
10. 1016/j. jamcollsurg. 2014. 01. 003.

E 0 SRR A E R EE R R AT [T]. T E 2
5% PR , 2021, 21 (3) : 405-406. DOI: 10. 11655/ 2gywylc2021.
03.014.

Emektar E, Dagar S, Karaatli RH, et al. Determination of factors
associated with perforation in patients with geriatric acute
appendicitis[J]. Turk J Trauma Emerg Surg, 2022, 28 (1) : 33-
38. DOIL: 10. 14744/tjtes. 2020. 25741.

Patmano M, Cetin DA, Giimiis T. Laboratory markers used in
the prediction of perforation in acute appendicitis [J]. Turk J
Trauma Emerg Surg, 2022, 28 (7) : 960-966. DOI: 10. 14744/
tjtes. 2021. 83364.

Sajjad MN, Naumeri F, Hina S. Non-operative treatment versus
appendectomy for acute uncomplicated appendicitis: a
randomized controlled trial [J]. Pak J Med Sci, 2021, 37 (5) :
1276-1281. DOI: 10. 12669/pjms. 37.5.4016.
TRSCR L TEE R, T SRR R L Ao R
B R B [T]. AR E A, 2015, 18 (23) : 2792-2795.
DOI:10. 3969/j. issn. 1007-9572. 2015. 23. 011.

Miyauchi H, Okata Y, Hatakeyama
predictive factors for perforated appendicitis in children [J].
Pediatr Int,2020,62(6):711-715. DOI:10. 111 1/ped4 14148.
Westfall KM, Charles AG. Risk of perforation in the era of
nonemergent management for acute appendicitis [J]. Am Surg,
2019,85(11):1209-1212.

Busch M, Gutzwiller FS, Aellig S, et al. In-hospital delay
increases the risk of perforation in adults with appendicitis [J].
World J Surg, 2011, 35(7) : 1626-1633. DOI: 10. 1007/500268-
011-1101-z.

Kang CB, Li XW, Hou SY, et al. Preoperatively predicting the

T, et al. Analysis of

pathological types of acute appendicitis using machine learning
based on peripheral blood biomarkers and clinical features: a
retrospective study [J]. Ann Transl Med, 2021, 9 (10) : 835.
DOI:10.21037/atm-20-7883.
D D BRI A0 R C- S R 1 RS R A A
PEB R R B T RIS (] A5 1k 12, 2021,27(5)
841-842. DOI:10. 3969/j. issn. 1009-6213. 2021. 05. 050.

AR H 399 :2024-05-03)



