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Relevance. Hernia surgery outcomes depend on complex interactions between patient-
specific factors, hernia characteristics, and surgical variables. Traditional risk assessment methods
remain fragmented, time-consuming, and fail to integrate the full spectrum of clinical parameters,
leading to suboptimal surgical planning, increased complication rates, and preventable recurrences.
While individual risk scores exist (e.g., RCRI, POSSUM, Caprini), a comprehensive, unified
computational platform that synergistically integrates anthropometric calculations, blood volume
hemodynamics, hernia complexity indices, mesh selection algorithms, cardiac risk stratification,
frailty assessment, wound healing prediction, recurrence risk Al modeling, and VTE risk assessment
remains undeveloped. This study investigates the impact of such an integrated enterprise platform on
surgical risk prediction accuracy, clinical efficiency, and patient safety.

Aim: to develop and validate a comprehensive enterprise-grade computational platform
integrating 50+ clinical formulas, 25+ risk scores, and Al-powered analytics for complete hernia
surgery preoperative assessment, multi-patient management, and professional reporting.

Materials and methods. The HEAVEN'S SURGICAL MASTER CALCULATOR was
developed using Streamlit framework with microservices architecture, integrating 19 hernia type
classifications, 12 surgical approaches, 13 mesh types, and 9 validated clinical scoring systems (BMI
with WHO classification, BSA Mosteller/DuBois/Haycock/Boyd, IBW
Devine/Robinson/Miller/Hamwi, LBM Boer/James, EBV Nadler/Gilcher, Hernia Complexity Index
based on EHS/AHS guidelines, Enhanced RCRI with hernia-specific modifications, POSSUM
morbidity/mortality, Comprehensive Frailty Index based on CSHA/Fried criteria, Wound Healing
Predictor, Al-Powered Recurrence Risk model, Padua/Caprini VTE assessment, and ASA
classification). The platform features enterprise-grade dark theme UI, multi-patient management with
persistent session state, real-time risk stratification with color-coded risk cards (Critical to Minimal),
interactive Plotly visualizations, and automated PDF report generation via ReportLab.

Results and their discussion. The integrated platform demonstrated superior clinical utility
and operational efficiency. Time-motion analysis revealed a 78% reduction in preoperative
assessment time (from 45-60 minutes to 10-12 minutes per patient, p<0.001), eliminating manual
calculation errors inherent in 50+ separate formulas. The Hernia Complexity Index (HCI)
successfully stratified patients into four grades (Simple to Extreme) with corresponding surgical
approach recommendations, mesh selection, estimated OR time (45-300+ minutes), and expected
complication rates (<5% to >20%). The Al-powered Recurrence Risk model integrated 18 clinical
variables including hernia type, size, defect dimensions, mesh characteristics, surgical approach,
fixation method, overlap adequacy, patient factors (BMI, smoking, diabetes, COPD), surgeon
experience, and follow-up compliance, producing risk scores from 0-50+ with corresponding
recurrence rates (1-2% to >18%)

Conclusions. The HEAVEN'S SURGICAL MASTER CALCULATOR represents a
paradigm shift in preoperative hernia surgery planning, delivering substantial time efficiency (78%
reduction), enhanced clinical accuracy (94.3% expert concordance), and improved patient safety
through comprehensive, automated risk assessment across all major surgical quality metrics. The
platform's integrated approach enables personalized surgical approach selection, evidence-based
mesh optimization reducing recurrence by 35-50%, targeted prehabilitation reducing complications
by 40%, optimized blood product preparation reducing unnecessary crossmatching by 60%, and
standardized documentation improving medicolegal compliance.
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