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Abstract

Objective: To explore the risk factors for the recurrence of acute intussusception in children, and to
construct and validate a nomogram prediction model. Method: A total of 200 children with success-
ful intussusception reduction admitted to Weihai Municipal Hospital from January 2019 to Decem-
ber 2023 were selected and divided into a training set (140 cases) and a test set (60 cases) at a ratio
of 7:3. Univariate and multivariate logistic regression analyses were used to screen for risk factors,
a nomogram model was constructed, and the receiver operating characteristic curve (ROC), cali-
bration curve, and decision curve were used to evaluate the efficacy of the model. Results: Hemato-
chezia, mesenteric lymph node enlargement (longitudinal diameter of lymph nodes > 10 mm, short
diameter > 5 mm), and sheath thickness (>6.4 mm) were independent risk factors for recurrence
(P <0.05). The area under the curve (AUC) of the model in the training set was 0.882 (95% CI: 0.817~
0.931), with a sensitivity of 88.00% (68.8%~97.5%) and a specificity of 78.26% (69.60%~85.40%);
the AUC in the validation set was 0.886 (95% CI: 0.778~0.954), with a sensitivity of 76.92% (46.20%~
95.00%) and a specificity of 85.11% (71.70%~93.80%). Conclusion: The nomogram model con-
structed based on these three factors has a good predictive ability for intussusception recur-
rence.

Keywords

Intussusception, Recurrence, Nomogram, Risk Factors, Prediction Model

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0

1. 518

W B LRI W SAE,  BARR G — 0 i [ AR B R Bk Rt N AR — Bl
Wo XMRFEENSMEEN K E RS20, 20 n a8 SEUBERTE. FALE R, W
JURI B REAG B R B o FEIRPRSERT, SEXTIES, ZRAFAEFAITEL, HRNEMTT A X &
M RE R AL DL R 5 5] S TR A B SR R AL S . BRI R Ak — e e LR Al
WAEIEWALE, HARFAREALGE KB EAE B, HE R FLE 5%~15% [A][2].

AN RZ2EBREMESREKEERRIT T 20T BRI [B1HHT TR, SRR MLE A
WK EMESLREVIMG, BALFEFENAINN, itk S ZUE A (8 E SR 250 52 5 L
B Z) AL RE R AR RO LR A KNS5 5] 1 %) IL-6. CRP &5 JOAE 5 b5 5 5 R XU 9 5% BB A
1T TIRNARYY s RIFERE[6]% & I, 20 80% M R A A AAE H IRR LG 1K) 48 /NI PN, M AT 55 iz i
KPR GEAHIBA K. RECHEZ R TERNRKITIL, HH ATk = 2 i) 2 RR R . 40
AT 2 FLIPRE v 12 W I B0 s fE R L, RN s T AR T, ANTTA8E G ™ B R ACRE A, BN I PR T
TErp oG, AWETE B R & 5 W IR SR A AL, MR A B, )L I & & 1A
7RISR A J1 I S5 K, B e A I PR S8 B b U) S 3 B IR A B 4 3t SO 3 — e, s /B L T
JETE DL

DOI: 10.12677/acm.2025.15103027 2416 Il R 125 23k i


https://doi.org/10.12677/acm.2025.15103027
http://creativecommons.org/licenses/by/4.0/

WRALMS, THET

2. ‘P EH*E
21, — AR

IEHY 2019 4F 1 H & 2023 4F 12 Htie Tl i e, 48 A 12 A &SI B AT O i &L
200 BI(Z BN 7761, AKIEEA: 123 #), HrhSHvEE )L 132 41, LPEEJL 68 ;%R 7:3 Lhipl Bl
53 NUIZREE (140 ) FIIRAE (60 1) . ERfEERIMZR 4 FAE DL b TARGSS, A7 3450 50 L) LEEAH G AR HR
PIRRL B H S MARSHEM ARSI AR & 80 T L R Bi it B2 i ke (k5. 2025037), Frfr &L
W NSRS R IR T IR R T fE , BRI R Ak © BILAEGERIETERE; @
EBEWA HEE IR SN 1 R80E, BT BV, BIRBCH Bl ® LEMESIE.
Brbrit: © —MRAGHLIAEHOIRSEZZ (R BK . KA, SRS ER), fra 2. @ F
W Bl E P 2 S, b s P R, A W S B PSR S SR B N s T B AL © M E L
@ WAL RIE L.

22. WERE

221 NEEHRSBERE

AW FEVEARCEE 1A B LIIR R BERE, W — BB Sl A R s . RERJLREERBE
BAEE R 48 /NN N UCRR , R WIRZ I F 51 @ R AL, B RAIESEE SRS RTIX S E L.
—RBURMEAETE R SRR R AT, IRRR I KRR A VR . MR RS BEET R, fE .
RAGERER . FERALRTAE NS, Bx LT AR E. AR OZ 5 AR, SR
BOEN 35~12 MHz, AT s 1 R B Ry, BILBUMEML, B A e AT B R Sk
X AEMRATIRE, FEOEREHNY, RVE - S - 84 - T e - BIE R, EARES X
— BRI ERBY, R EHOR LR, A2 A TTHEATABONEE, LR SGH A A R,
BRFEERRY. EHURER LK. SMEREEAG ) R MO, RIS A
A EEMAR U K E B SR MR 2 A I ZRER 5 MR B AR S Bt 70 i B B T35 1 Ak 2,

Table 1. Comparison of general data in the training set

F= 1 INGEE—RERXTEE

HE% SRA TERA Ul 18 P 1
WK & (ZT1) 800.00 (675.00~1000.00)  750.00 (600.00~900.00)  1197.500 0.190
PRAERT ] (5-81) 7.00 (7.00~9.00) 7.00 (6.00~8.00) 1272.000 0.366
EHAPEFEX) 28.00 (26.00~32.00) 28.00 (26.00~23.00) 1250.500 0.307
ESAYKE(EK) 52.00 (50.00~59.00) 49.00 (43.00~57.00) 1012.500 0.021
R (T 70) 14.00 (11.00~15.75) 13.50 (11.00~16.00) 1358.500 0.669
R A (N 11.00 (5.50~21.50) 9.00 (5.00~14.00) 1265.000 0.348
R (B2 K) 6.80 (6.30~8.15) 5.80 (5.10~6.30) 440.000 <0.001
5 18 71
59 0.934 0.334
8 7 44
<1% 2 21
RS 0.370
>1 % 23 94
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(5] [ 2% 7 0 3
[m] 45 714 3 23
Bt - 0.423
EIR=gitt 22 88
gheE Y 0 1
‘ B 21 102
PS5 - 0.506
75 4 13
B 12 32
Mg - 3.878 0.049
b 13 83
& 8 16
Jil=bE - 0.041
b 17 99
B2 18 65
RS ISR 2.038 0.153
5 7 50
3 15 41
R 5.072 0.024
3 10 74
B 18 32
ik 17.454 <0.001
7 7 83
. KEE AN 14 71
S5 0.284 0.594
THREN 11 44
& 24 71
FRER A5 oK 11.052 <0.001
1 1 44
Table 2. Comparison of general data in the test set
2. Mk E—RRERITEE
E% SRkA TR KA Ul {8 P 1
B K & (T 900.00 (775.00~1000.00)  750.00 (600.00~900.00) 188.000 0.034
RAET [ (53 8) 7.00 (6.00~9.00) 8.02 (6.50~9.00) 268.500 0.504
B EZ(EK) 28.00 (26.50~30.00) 28.40 (26.00~30.00) 294.500 0.842
B5 A KR (EK) 54.00 (48.50~61.50) 49.47 (44.00~55.00) 196.500 0.050
1 B (T 70) 17.00 (13.00~19.50) 14.08 (11.00~16.50) 196.500 0.034
SRR 1] (/N 8.00 (5.00~12.00) 10.43 (6.00~12.00) 284.000 0.699
B LR (22 K) 7.00 (5.95~8.45) 5.78 (5.20~6.30) 105.500 0.001
5 12 31
1 5] - 0.086
ks 1 16
<1% 1 7
b - 0.673
>1 % 12 40
Bt EEIE 0 0 - 1.000
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gheE 0 1
i = 12 41
JIE a1 9% ) 1.000
= 1 6
B 7 14
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i 6 33
= 3 3
i3 0.109
3 10 44
B 9 24
JIERE ISR 1.358 0.244
5 4 23
& 8 15
KA 0.063
& 5 32
& 9 10
I Ag 0.002
5 4 37
. KR AL 9 29
A7 i 0.186
THREN 4 18
B2 10 15
EN it NN 8.487 0.004
3 3 32
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B FEAMMETIRIERAZ TR, BIERM, SR E4% 8 50 mL/kg [717H5, K —K&
FEHILE 60~80 mmHg [2], FFARYE &) LR FAE AT AR, HEERRE S, 78 ST i 22
MBE NI K. TR R, TSR S5 7 s B il s K ey ok, S5k, Bk ke
FEMW R RIFE L Y, BERTAEA. YEERE MR JRHG /N Rk 7 E # K B g R
W, RHEA KT EARIE, # ESIRREOK, RN BREHTEEEE. MAESHE 28 M)E,
FHhERFE N B EEK, REIRBRSIRE . SREA: B)UDUNEML, 6w, A ZER Foley B /RE
LHEW, [MAFERS 20~40 ml 5 EHEE E . EREER, F X KR T ISR @k T
HMEANWHE S, REBNWHEEAL, WEWHIE RS R0 . Y156 E 1 E RN 60~80 mmHg
(JLE#)Bk 40~60 mmHg (22)L), ARGZLHINE /1% 80~120 mmHg, 1HE /A 120 mmHg, &0INE
TYERF 1~2 0. 4RI NYG, B2OYGEHA, BIEMSHIEN, 4 FEILESR M
IS, P REA Y. BARIE, FEHER N AR, BRERUERE RIRE, BRI EEE,
iR ES AT R K.

23. GtERAE
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e (2) It rms P AL kR HEMZE, H Bootstrap FHIFEIFE(1000 ) UTEAL RN 2 15 52 bRl il {E (1
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BlE)LFR, F13HIHEINEE, F—HEILEE 2R, EEESRILWBREMKT). EMAdfEF, BL
ANEREERIUCNIER. EREREE, rE8)LChEBZ, LA OR5 ™ E I RIE,
3.2. $HEREERYISHRFRAE

15 ASHIF FC AR B U3 R R /) ROC 2k WL 1, 5 3I3W{E v>6.4, ROC HiZk NI AUC N
0.779 (0.715~0.835), P {4 <0.0001.

<
-

0.8

0.6

0.4

0.2

IR AUC = 0.779

o P {# <0.0001

S10 0’8 0’6 04 02 00
15 R

Figure 1. ROC curve of intussusception sheath thickness
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¥ FIRAH IR L3 22 G Gt 2 ) 6 MR T IRE, AT 2 B logistic BV, 73K EIR
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Table 3. Results of multivariate logistic regression analysis

5% 3. %A logistic [EVF LR

I PR AR 75 1E 5 B OR 1§ 95% CI P1E
LSRN 1.149 3.156 1.784~6.279 <0.001

¥ 8 J Joh Ok L2 4 2.003 7.409 1.223~144.635 0.070
I AE 1.348 3.851 1.296~12.173 0.017
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Figure 2. Nomogram prediction model for recurrence risk of intussusception
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Figure 3. ROC curve of the prediction model
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Figure 4. Calibration curve of the prediction model
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Figure 5. Decision curve of the prediction model
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Table 4. AUC of the ROC curve of the prediction model
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Figure 6. AUC of the ROC curve for the test set
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Figure 7. Calibration curve of the test set
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