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Development and internal validation of an early postoperative nomogram for
predicting prolonged intensive care unit stay after primary complete repair of

tetralogy of Fallot in children
Rao Min,Zhu Junming, Lii Xiangni
(Department of Cardiovascular Surgery , First Affiliated Hospital of Air Force Medical University )
[ Abstract] Objective : To investigate predictors of prolonged intensive care unit (ICU) stay after primary complete repair of tetralogy of
Fallot in children and develop an early postoperative risk prediction model for use at ICU admission. Methods : This single—center retro-
spective cohort study consecutively screened 783 children who underwent surgical treatment for tetralogy of Fallot during the study pe-
riod. Of these, 343 were excluded because they did not meet the inclusion criteria or met the exclusion criteria, and 19 were excluded

because their postoperative ICU stay or in—hospital outcome could not be ascertained. The final analysis included 421 children. Based

on previous studies and the postoperative ICU management pathway
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HEWE: B EAR T L LT AT A (%5 :2023ZD0504400) . in—hospital mortality. A composite outcome of in—hospital mortality

or an ICU stay of 272 h was evaluated in a sensitivity analysis. The

at our center, an ICU stay of =272 h was prespecified as the primary

outcome. Secondary outcomes included an ICU stay of 296 h and

prediction time point was defined as ICU admission after completion
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of surgery. Ten prespecified candidate predictors were simultaneously entered into an L,—penalized logistic regression model, with the
penalty parameter selected by cross—validation. A nomogram was constructed using the penalized coefficients and recalibration inter-
cept. Model discrimination, overall prediction error, and calibration were evaluated using five repeated runs of nested five—fold cross—
validation and 500 bootstrap resamples. Results : Of the 421 children, 142 experienced a prolonged ICU stay, corresponding to an inci-
dence of 33.7%. L,—penalized logistic regression showed that greater weight at surgery was associated with a lower probability of pro-
longed ICU stay (odds ratio[ OR]=0.83, 95%CI1=0.73-0.95). Endotracheal intubation before arrival in the operating room (OR=2.36,
95%C1=1.18-4.88) , longer cardiopulmonary bypass time (per 10-min increase: OR=1.12,95%CI=1.03-1.22) , higher lactate concen-
tration at ICU admission (per 1 mmol/L increase: OR=1.41, 95%CI=1.08-1.88) , higher vasoactive—inotropic score at ICU admission
(per 5—point increase: OR=1.72,95%CI=1.23-2.52) , and a higher grade of residual lesions assessed by transesophageal echocardiog-
raphy before leaving the operating room (per 1-grade increase: OR=1.29,95%Cl: 1.02-1.63) were associated with a higher probability
of prolonged ICU stay. The apparent area under the receiver operating characteristic curve (AUC) was 0.736 for the model. The AUC of
repeated nested cross—validation was 0.707 (95%C1=0.653-0.759) , with a Brier score of 0.196, a calibration intercept of 0.036
(95%C1:-0.263 to 0.366) , and a calibration slope of 1.057 (95%CI=0.750-1.425). For the sensitivity analysis model using the com-
posite outcome , the AUC of repeated nested cross—validation was 0.701(95%CI=0.647-0.754). Conclusion : The L,—penalized logistic
regression model based on information available at ICU admission demonstrated moderate discrimination during internal validation , al-
though uncertainty remained. The model should be regarded as an exploratory early postoperative risk prediction tool for use at ICU ad-
mission. Because the prediction time point is ICU admission, the model does not support preoperative decision—making or preoperative
ICU resource planning. Until independent temporal or external validation has been completed , the model should not be used to adjust
monitoring intensity or guide clinical decision—making.
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