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Abstract

Objective: To analyze the independent risk factors for perforation in infants with acute appendicitis
(AA). Methods: The clinical data of 85 infants and young children with acute appendicitis admitted
to our hospital from January 2018 to March 2024 were retrospectively analyzed. Based on the in-
traoperative observation of the appendix and pathological results, patients were divided into two
groups: perforated (n = 29) and non-perforated (n = 56). The two groups were compared in terms
of gender, age, time from symptom onset to admission, maximum body temperature before admis-
sion, pulse rate, nutritional status, preoperative antibiotics use, clinical symptoms and signs, pres-
ence of fecaliths in the appendix, presence of ascites in the abdominal cavity, and preoperative la-
boratory test results. Univariate analysis was conducted to compare baseline characteristics be-
tween the two groups, followed by binary logistic regression to identify independent risk factors of
perforated appendicitis. A receiver operating characteristic (ROC) curve was also constructed. Re-
sult: Among 85 children diagnosed with acute appendicitis, 29 cases (34.12%) experienced perfo-
ration. Significant differences were observed between the perforation and non-perforation groups
in terms of time from symptom onset to hospital admission, highest pre-admission body tempera-
ture, nutritional status, preoperative antibiotic treatment, presence of nausea/vomiting, abdominal
tenderness, rebound pain, migratory right lower quadrant pain, appendicolith, pelvic ascites, white
blood cell (WBC) count, and C-reactive protein (CRP) levels (P < 0.05). Logistic regression analysis
identified time from symptom onset to hospital admission, highest pre-admission body tempera-
ture, presence of appendicolith, WBC count, and CRP levels as independent risk factors for perfora-
tion in pediatric acute appendicitis (P < 0.05). The areas under the ROC curve for these indicators
were 0.827, 0.726, 0.631, 0.836, and 0.787, respectively (P < 0.05). When combined, the area under
the curve for predicting the risk of perforated appendicitis was 0.962, with a sensitivity of 0.931
and specificity of 0.893. Conclusion: The time from onset to admission, the highest body tempera-
ture prior to admission, presence of an appendicolith, and levels of WBC and CRP are independent
risk factors for perforated acute appendicitis in infants and young children. The combined assess-
ment of these indices provides greater diagnostic accuracy for identifying perforated acute appen-
dicitis.
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1. 818

UM DR 2 4% (acute appendicitis, AA) & ) LAMNEME WL 2 —, o5 BT A TR 8 LA BT 1%~8% [1]-[3].
WFFERIL, AA IIRFRIE 20 & A A E . 5 %5 LLR L R R AN WL(<9%), 1% LR JLE I
B A /D HL(<0.9%) [4], EHFEFEER SRS R, X—ERAN M ER KB REPANZHT 1 2L
WA RTS8 &, R 2R, #REAZUD, DR A A Az R R 48 1 XU B AR [5] -
B RAE 1~2 & B A K RRIE 5 SRR R HER, A g4z, B2 DERI. BN, 2
U EERBE R SR T 1 DU LERE RN AER, 2, BT24)L AA 6= 3Rl KR I

DOI: 10.12677/acm.2025.1541111 1704 Il A 2= 27 ik


https://doi.org/10.12677/acm.2025.1541111
http://creativecommons.org/licenses/by/4.0/

FaF &%

ML RIS B HIER[6]-[9], k5 52 Bk Skl RS 555 L5 5 WRATRE, R&T
Fovithithe, FeE—RAGERIER W E LTS . ASCEIRE AA FILERSEUEREMMEG, 5 FUN
AA I FLER N 47.3%, 2 % LA AA B FLESZT 100% [8] [10]1. Kk, H41)L AA KIS & B S
FEER GBI E S B UIRRRILEE VMG . TR, Tl AA ZEFLEIAAT fE R PH 27T Be A48 K
W) PEWVETK . C-IR M E(CRP). R4 i 5 itk L4t i LU (NLR) Alvarado ¥4), {HAESSLREGIX
S 15 565 DR 25 VA PR B B A 2 FLRUS IR STk IR IE /> . TR, X JLAMRHER AR T &, an el SR 0. Fem)
W)L LR R 2%, BRIRfERS R R AR R T B et E 5. AuF 7l e TR a2 12
o AA B4y LI R Bk RN bR 2 DI AR BT (1 SR 56 2 A A 8 SR HEAT 0T L 2 b, e Hh 2 LA R 22 4 g ke
SLfERRER, BT LS R R A o LR AT R TR A S

2. MBRIEH*®
2.1. IR

[ B At 2018 4F 1 A & 2024 4 3 A T By KA E R B/ LAMRLSZ AT B R DIBR AR UL,
IRIEANAFNHEER PR AESL TR 85 9] AWAARIE: O ik <3 % @ WEVIBRAELINEIIZHN AA;
© WA ISR e R . HEBRAsE: © GIFFRENEROR, MBHRIPEDR, JBRIEH; @ fFAaIPRAR
iy WIR ARG HAURGNEIN ;. @ R HINFAE R B & I o AL RN

22. 4R

EETARARARFEE ARG ERLE R, 85 51 AA L A E LA 5 fLA . Ho, BREAF/ERTAK
7o MM B ARNEVS HAR R Dy ) I E 5 L SO AR FLYE R B 2% . bR 2H 4330 7 B4 [ PRI BYUA7 7E ]
RFFMER e SCH TR . APk, % 43 6, % 42 fl, S 3-36 MH, FHFER
26.96 +6.98 H . 2kl % 7 L4l 29 5, SPERd A& AR5 FLA 56 4.

2.3. FBUER

] PE A B LRI VE R . SRR RIREFSH . ABERTHa iR kR EFRR0L. IRPRR B
B PEA P SRt B k) PR R VIR AT =R AR AS, W E AT E(WBC).
C-Jx N85 F1(CRP).  H Moy 4 B -5 bk E2 40 e 26 %L EEABL(NILR) LN 74T B B (PDW)y ~F-357 It /AR A AR
(MPV). EFHLZE/KF(TBIL). i3 D-— R 4&(D-D) LA K bk JFE & 44 AN 5 B I AR 15 O

24. G FRE

K F SPSS 25.0 iil- F A AT HHE /3T . FFE IER D AR ZF- R R ZERILL X +s or, AN
BORA RS AP S IESOAMET ZFERTF E TR LA ALEL M (Pas, Prs)an, ZHIAELE A H Mann-
Whitney U FRFIREEG . THECZRL LA (Y0) e, 2HIR] LR F o2 8 Fisher B UIRER 1L . X 2H 2 LK 2 T
FEARREAT BRI 2R 0T, XA Goit S AR PR IEAT 0 Logistic AR HEIT Z R R4, TRiE 24
JLE bR R 2% o FLIG MO SR IR 3, JRIE I ) 52 iR F TAERRIF(ROC) I £R36E, L ROC 2k T if
(area under ROC curve, AUC) > 0.5 YN EA TINIME, BEEIr T 1.0, WIHERPEBK. P <0.05 %
NERHAG RN, BEXH 95%.

3. R

85 Bl S LR EE & L, WERALETL 29 61, FAF)y 34.12%, HAP4LEILHITEDN. Fikk.
Jik#e LA 7 o R EEPE(P > 0.05): iU RS H . ABeiT s kiR R SEHTUER. H
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FERGL B MEnE RS TR TR, R, R A A M R R A PR LR E R
HAREMER (P = 1.253~29.198, P < 0.05). ILi# 1. PI4HHEJLABER PDW. MPV. TBIL K FZERT
BEMEP>0.05); H4LHE LI WBC. CRP. NLR. D-D Z34 &M (t {25~ <0.001, <0.001, 0.005,
0036, P < 0.05). W& 2. FIRBRRZAHRY, A 14 NMak Rz 5240 LB R 7 LKA,

BUR w2 tis (8] AREai s kil RETR SR EFR0R0L. BOMXH, RIS T .

JEI Bk R ISA MR O, DL WBC. CRP. NLR. D-D. {HAKHFFLENXTHJLE
SRR 3 2 KU, SR LI, 2240 LK AMERIBUA B B ARG S Ak, R LANRIEE AR
AN A AR T A A R IR IR A S R AT AR R A, DA = R R T R AR R IS
B TR 4518, WONAHIE TS 5B . B 248 8 AN 0t logistic [H1J= 44T IR R 300 B LR 2 k12
IfE . ABERT S m iR . RAGE S AHIUER . 7R Bo/MXt . RSO MR, LA
J¢ i WBC. CRP. NLR % D-D. DA REZSFFL B AEER, RERRE AR =2 N A
Wi, SRR EGISH . AR TS AR REZEA . i WBC. CRP & 2 B 48 £ 27 FL A Ak
SLfERE R ER (P <0.05). WL 3. 43l R w2 I A A B AT s iR . BESEA . 1l WBC Hi CRP 7K
ARSI A 1, 2x] ROC #hZk. Fdabriiilith AUC 7372 0.827 (95% ClI: 0.733~0.921). 0.726
(95% Cl: 0.615~0.836) . 0.631 (95% Cl: 0.506~0.755). 0.836 (95% Cl: 0.746~0.926) . 0.787 (95% ClI:
0.693~0.881), WBC Al CRP il AL A 235 4 19.12 x 109/L #130.11 mg/L, LAKNG ZE iz i e i WBC
AR E S o 24 BT TN AR IG5 T30 5 i 28 T AR 0.962 (95% ClI: 0.928~0.996), HUEk& il
W R FAESE & e WL 4 FE 1,

Table 1. Comparison of the general clinical data of the two groups
= 1. FEE)L—RRIGRERELE

SALIFSE S SHERERFAMN=29 AMERERIEFAAAN=56) U AHE P1A

PE5I 1.493 0.222

5 12 (41.38%) 31 (55.36%)

gy 17 (58.62%) 25 (44.64%)
GRS 25.79 +7.95 27.57 £ 6.42 -1.115 0.268
TR [11(%)] 29.198 <0.001

<24 h 2 (0.07%) 26 (46.43%)

24~48 h 5 (17.24%) 16 (28.57%)

48~72 h 9 (31.03%) 12 (21.43%)

>72h 13 (44.83%) 2 (3.58%)
R >38.5°C [{7l(%)] 25 (86.21%) 23 (41.07%) 15.834 <0.001
Hik 28 (¥k147) 109.21+16.53 105.11+13.02 1.253 0.214
RETHUA 2 [51(%)] 16 (55.17%) 18 (32.14%) 4.222 0.040
B IR 2[1(%)] 0.025

TH 21 (72.41%) 24 (42.86%)

EH 7 (24.14%) 28 (50.00%)

T 1 (3.45%) 4 (7.14%)
U R I [151(%)] 22 (75.86%) 26 (46.43%) 6.734 0.009
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IR [51(%)] 27 (93.10%) 38 (67.86%) 6.763 0.009
R BIE[1(%)] 21 (72.41%) 26 (46.43%) 5.219 0.022
R T IR (%0)] 15 (51.72%) 15 (27.79%) 5.203 0.023
FEA[1(%)] 20 (68.97%) 24 (42.86%) 5.216 0.022
JE R[5 (%)] 6 (20.69%) 3 (5.36%) 4,744 0.029
e oa IIRAREIREOTE, <18.5 kg/m? M fwiEE, 18.5~24 kg/m? NIEH, >24 kg/m? i .
Table 2. Comparison of the laboratory data of the two groups
Fz 2. MEE LR EENELE
AT SRR 2 FLA(n = 27) SR 28 R 2 FLAL (n = 54) t/Z P1H
WBC #3(x 109/L) 24.69 +10.16 13.53 + 5.44 5.521 <0.001
CRP (mg/L) 76.44 + 48,57 37.30 + 35.68 3.836 <0.001
NLR 5.44(4.13,7.51) 3.25(1.83,5.53) —2.790 0.005
D-D (ug/ml) 3453.79 + 3416.50 1913.95 + 3017.74 2.131 0.036
TBIL (umol/L) 18.06 + 7.85 14.77 + 29.61 0.585 0.560
PDW (fl) 13.23+3.16 13.36 + 2.97 -0.179 0.858
MPV (fl) 8.97 +1.53 8.57+0.91 1.525 0.131

M NLR: PR S5k Ca g E 0 PDW: M/MRI S E: MPV: PRI/ IMIAT

Table 3. Analysis of independent risk factors for perforated appendicitis in infants
3. FIMEEREBILNMIBRERSR

h mags T wadgm P ORM SR T
WA B THR
RIRENBEIN [B](BA<24 h JyZHR) 7.897 0.048
R BN B ] (24~48 h) 7540  2.797 7.270 0.007 0.001 0.000 0.128
RIHENBEI ] (48~72 h) -6.214  2.401 6.697 0.010 0.002 0.000 0.221
RN (>72 h) -5.851  2.493 5.509 0.019 0.003 0.000 0.381
R >38.5C 3.154  1.595 3.909 0.048 23418  1.028 533.571
ARATREEHIAER 1.107 1.618 0.468 0.494 3.024 0.127 72.058
E IR (MR E A 2 ) 2.408 0.300
HIRRGLER) 5.877  4.903 1.436 0.231 356593  0.024  5319860.825
EE NN CEED) 7.341 5117 2.059 0.151 1542547 0.068  34949437.27
WL ME I 1.274 1145 1.237 0.266 3.575 0.379 33.731
Ere) 4827  2.045 5.572 0.018  124.801  2.269 6865.405
PE TR 4,653 3.065 2.305 0.129  104.925  0.258 42623.951
WBC 0.360  0.134 7.235 0.007 1.433 1.102 1.862
CRP 0.039  0.019 4.007 0.045 1.040 1.001 1.080
NLR 0.318  0.249 1.628 0.202 1.375 0.843 2.242
D-D 0.000  0.000 0.554 0.457 1.000 1.000 1.001
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Table 4. The area under the ROC curve of each index for determining perforated appendicitis
F+ 4. BIRIRF BT FLMERE 8 ROC fhZk THER

95% & 15 [X [H]

fabw AUC PE BURE e
THR ol3]

NS EY R 0.827 <0.001 0.733 0.921 0.759 0.750
AR 0.726 0.001 0.615 0.836 0.862 0.589

#H 0.631 0.049 0.506 0.755 0.690 0.571
WBC 0.836 <0.001 0.746 0.926 0.690 0.875

CRP 0.787 <0.001 0.693 0.881 0.966 0.571

IR Tt 0.962 <0.001 0.928 0.996 0.931 0.893

TE: AUC: HIZ FIAR; *AABEEstismfe] + kil + 3641 + WBC + CRP AT & T

2ok T
1.0 NN Rl
0.8- —

. — WBC
0.6- — o
¥ f — T
™ 0.4 — AR
- B4
0.2-
0.0

00 02 04 06 08 1.0
1-8RE

Figure 1. ROC curve of subjects’ working characteristics for each indicator

B L SRR E TRHEnLE
4. 7Hig

NLAA T BRE RUR RSN E R ERENAN, BT ARk BN S, R
JEIE B R R, SEGRMEIAYE, ERFFL. thAk, LR REERE K BARUN, K5 RAME
PHANZE AL [AIBS, HT/N LRI R B HA R, B H, ER KA EE, 7115 5
NIRIBVERERE A [11]. DRk, FERHATIUM . R IR T P R R A AR . H AT T AA (AT
Fi, EWNANKZ ST LEE 5 FLIE B R 4 AL G 6 PR 3% R I R S B R R, AR DS R B4 )L
B LS, AR IAL, RO 8RIZEIRIZ[12]. ik, A8 RSN LM 1)
RS B, XA Giit2f s UHIFRFRHET 2 IR & logistic [B1H 5047, B 7E 3R 240 L2 FLIE R 4 1 fE
2R, FIEREE A RS R FFLE )L, PSR RO K AE

AL R EoR, 1 85 Bl AvE E R4 L, 29 GIHBINET L, FIEN 34.12%, 5 CHkR
TE—E[13]. SRR 2 LI R kR, RAT TBIL ZKF. PDW F1 MPV 7E B 4LIE] L4t it 2%
5, RUPXECARARTE AT TC PO B2 R 2 5 R AR 7 LG R 500 . XA B2 ] N A 5 e
R REGERMHPUAERET . SRR B, HESRA . BEREAWIEN . 1 WBC. CRP.
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NLR K& D-D #4172 X3 logistic [a1H 734, 45 R Box &6 B2t ). ARl s i . b3 . WBC
J CRP B G iT 245 3, 5 Harunori [14]55 1 7L 4 F—30, KWK 5 e b il 1E B %)) ) L2 bRl 2 2%
AL fER 2 . Feng [15]5F NI AR, XFT 5 5 LA AA IEEJL, WRMEET AR, 52 4%
bR 98 1 R AR 2 Ry . Wang [16]7E — 101 140 451 5 % LAY AA LIS RN 73 B i Ok B, Rt a] > 23.5
h #1 CRP > 41 mg/L Az fLYE R B R ML GRS R 2 . H RTER 0 B240) ) L 2E £ bR RS 28 P I PR FIUII A e 82
A, KRR KIEER, Miyauchi [17]%5%6) 319 1 15 5 LY AA B8 LAT BV 2 R I, B [E] AT CRP
AKSPAE R TG 28 FLVE R R s S SR R 2, A B TP AA [P EARRE . 9 V5 2 SCHRIRIE A I (]
> 48 h I CRP > 50 mg/L Jy& 7% 14 b JE 7% 1 sl 28 FL I i B 46 (1) e B TR 2 [18]-[20] . AWK FL Ak, K5 22k
I E. WBC. CRP [#RITE 70714 24 h, 19.12 x 10%L #1 30.11 mg/L, B AA &)L & IRINHAE 24
h. WBC 1 CRP 7K~F-73 it 19.12 x 109/L #130.11 mg/L, % FLAY K AL R0

A i A AT B LA SE I SR 2 MR bR, — RO, IR T i nT R RRE HLAA P I 9E Je  BE DAyi
o W FURBATE SR 28 AL B R 4% R8I LR N B A IR 5 R 28 AL R 9% BB LR AE G ik 5 22 e[ 21]
Obinwa 55 A (1) — T [EI i PE A O TR R B, “RATIRE >37.5°C” X/ LS R B %8 78 FL AT S i P 5
WR[22] ARFFEERH, B )UARER ST 385CH, WEZ LA EFt, FRtbRiE >38.5°C nlfE A2k il e
R RSN fE R R 2 o bR R T HE ZE U N 2 R R AR (R EEEE R, o d i LI B g
JRR . /N LR R A H oM, 380, Wit BRSSP N EAE LA, SR s R
WA R . BEAE RPN RN, RENE 1T e, SR R R M G, AR EA LR, AR
ZEAL[23]. TEARFH, FATEFFLAMARG FLA N 2 7 R E P <0.05), MHARFAG SR IEA PH M
AN 68.97%F 42.68%. ZKZ /MR, FeaRMERZFILIMMSLEREE, 54K
[17] [24]. #AT AW iR, F5A 2 FEFARIGTT R R 4 oW ) B 22 A [ R 3 [25] -

5. &t

g Fprdk, AU N KR E s 24h ANBRRT R AlR >38.5°C. [H)E¥ A . WBC>
19.12x 10%L , CRP>30.11 mg/L #4224 Lot 2 %8 % FLI —JC Logistic [FIHFMIAL, BA RUFH
TR . a1 AA LI LR BRE,  JLANBHE I B A5 3t N IR H FLI T ge i, TRk —22
16 LABE R IE 1R IZTA o

A B
22 I L3 A T
SEEk
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