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[ Abstract] Objective To explore the value of combining natal ultrasonographic and serum gamma-glu-
tamyl transpeptidase ( GGT) testing from pregnancy to pre-surgery in assessing the risk of choledochal cyst
(CDC) perforation diagnosed prenatally. Methods Data were collected from 435 children diagnosed prenatal-
ly with CDC, including natal ultrasonographic data from pregnancy to per-surgery and pre-surgical liver function
indicators. The 435 children were randomly divided into a modeling set (n =326) and a validation set (n =
109) in a 3:1 matio. The 326 children in the modeling set were further divided into perforation and non-perfora-
ted groups based on intraoperative diagnosis. The differences in various indicators between the two groups were
compared ,and a diagnostic model was established through logistic regression analysis. The model’s diagnostic

performance for prenatal CDC perforation was evaluated using the Hosmer-Lemeshow (HL) test and the receiv-
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er operating characteristic (ROC) curve. The model was then evaluated in the validation set. Results Among
the 326 children in the modeling set,43 were in the perforation group and 283 in the non-perforation group. Age
at surgery, GGT,direct bilirubin (DB) ,total bilirubin (TB) ,and total growth rate of cyst volume from pregnan-
cy to pre-surgery were correlated with prenatal CDC perforation (P <0.05). Multivariate logistic regression in-
dicated that the total growth rate of cyst volume and GGT were independent risk factors for CDC perforation. A
diagnostic model was established based on these indicators. ROC results showed that the optimal cut-off value
for the total growth rate of cyst volume was 1.00 c¢m’/week, with an area under the ROC curve (AUC) of

0. 849, sensitivity of 87.0% ,and specificity of 73.4% . The optimal cut-off value for GGT was 150. 85 IU/L,
with an AUC of 0. 796, sensitivity of 84.2% ,and specificity of 61.4% . The model’s AUC was 0. 915, with sen-
sitivity and specificity improved to 92. 1% and 82.6% ,respectively. HL test indicated P =0. 805. In the valida-
tion set,the model’s AUC was 0. 858, with sensitivity and specificity of 92.9 % and 73. 7% , respectively.

Conclusions The total growth rate of cyst volume and GGT testing from pregnancy to pre-surgery can help as-
sess the risk of CDC perforation diagnosed prenatally and predict the likelihood of perforation. Combined use of

these two indicators can improve the sensitivity and specificity of prediction,enhancing the effectiveness of per-

foration risk assessment and has good application value.
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Table 1 Comparison of various indicators between perforation and non-perforation groups in the modeling
set of children prenatally diagnosed with CDC
A5 i ZfL4H (n =43) KT (n =283) Z/%°E Py

FARBHEEM(Q,,0Q;) ,d] 27.5(13,69) 42(18,115) Z=-2.327 0.020
YRR [ M0, ,05) ,J4 ] 24(22,24) 23(21,26) Z=-0.418 0.676
SR n(% ) ]

AN I/ Ak 4(9.3) 28(9.9) x> =0.015 0.903

M 17(39.5) 61(21.6) X2 =6.630 0.010

KA 2(4.7) 0 - <0.001

T 20(46.5) 38(13.4) x> =27.935 <0.001

Wi - FE AT 10(23.3) 35(12.4) x> =3.719 0.054

FIR 11(25.6) 35(12.4) X2:5~378 0.020

TCAER 19(44.2) 156(55.1) x> =1.796 0.180
ARAERERA[ MO ,05) ]

GGT(IU/L) 426.00(265.00,502.00) 76.90(34.70,216.00) Z=-5.738 <0.001

ALT(IU/L) 19.20(7.75,34.60) 13.90(10.30,37.70) Z=-0.970 0.332

AST(IU/L) 40.10(22.85,59.55) 32.20(25.40,41.60) Z=-1.818 0.069

TB( umol/L) 120.70(71.75,269.85) 58.10(8.90,135.70) Z=-3.944 <0.001

DB ( wmol/L) 21.40(14.15,42.10) 8.90(2.80,11.80) Z=-6.483 <0.001
ML A [ M(Q,,05) ]

R LR AR (em® ) 0.60(0.18,1.62) 0.39(0.22,1.03) Z=-1.738 0.082

FEMAR TG K (em®/ /) 0.37(0.12,0.83) 0.17(0.07,0.33) Z=-2.273 0.023
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Table 2 Univariate and multivariate Logistic regression analysis of factors influencing perforation in
prenatally diagnosed CDC in modeling set
- NLHZE Logistic B9 4047 L E Logistic 11170
B  FrAER Wald x2 {5 P OR(95% CI) 1l B  FRMER Wald x> f§ PfH  OR(95%CI){H
FARB A (d)  -0.003 0.001 4.532 0.033 0.997(0.994 ~1.000)
1.005
GGT(IU/L) 0.008 0.001 49.258 <0.001 1.008(1.005~1.010) 0.005 0.002 9.220 0.002 (1.002 ~1.008)
TB( pmol/L) 0.007 0.001 22.592 <0.001 1.007(1.004 ~1.009)
DB ( pumol/L) 0.072 0.010 55.366 <0.001 1.074(1.054 ~1.095)
itfii;)%g%: 0.853 0.114 55.570  <0.001 2.347(1.875~2.937) 0.843 0.163 26.850 <0.001 (1.6926 3234 198)

i GOT.y-HEBLY KA ; TB: BHLI % ; DB: HiEHa %

R3O AEAR AW T R W B A 2 AL A2 WAk e

Table 3 Diagnostic effectiveness of single indicators and diagnostic model for prenatally diagnosed CDC perforation
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Fig.1 ROC curve of various indicators for diagnosing prenatally

diagnosed CDCs perforation in modeling set
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Fig.2 ROC curve of combined GGT and total growth rate of cyst volume

for diagnosing prenatally diagnosed CDC perforation in validation set
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