
Journal of Computer and Electrical Sciences (JCES)- Volume-1 Issue-4, April 2026  

ISSN: 3049-2602(Online)  

 

https://doi.org/10.5281/zenodo.19608827 

AI HEALTHCARE: PRE AND POST SURGERY ASSISTANT  
 

K. Kiran maye
1
,K.Rinky

2
, SK. Gayaz Begum

3
, P. Nancy Anurag

4
 

1,2,3Student, Department of Computer Science & Engineering 
Andhra Loyola Institute Of Engineering And Technology, Vijayawada, Andhra Pradesh, India 

4Assistant Professor, Department of Computer Science & Engineering 

Andhra Loyola Institute Of Engineering And Technology 

Andhra Loyola Institute Of Engineering And Technology, Vijayawada, Andhra Pradesh, India 
Email id: kalakotikiranmaye570@gmail.com, mercyrinky129@gmail.com, gayazunisa11@gmail.com 

 

Abstract : The rapid integration of Artificial Intelligence in clinical workflows has transformed peri-
operative care into a data-driven discipline. This research presents a comprehensive, AI-driven peri-

operative assistant designed to manage patient care from pre-surgical preparation to post-surgical 

recovery on a single, unified platform. The system leverages a multi-modal architecture combining Natural 

Language Processing (NLP) for real-time symptom analysis and Computer Vision for automated surgical 

site (wound) assessment. 
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Modelling, Peri-operative Care, Digital Twin, Fast API, Glass morphism UI, Wound Infection Detection. 

1. INTRODUCTION 

The "AI Healthcare: Pre & Post Surgery Assistance" system is an advanced multi-modal platform designed 

to bridge the monitoring gap in modern surgical care. Built with a robust Fast API backend and a sleek 

Glass morphism-based UI, the project automates patient management across nine distinct surgical phases. 

The procedure begins with a Digital Twin module that uses clinical data to predict surgical risks and 

generate personalized optimization plans. For post-operative recovery, the system integrates Computer 

Vision for real-time wound infection detection and Natural Language Processing (NLP) to analyze 

patient symptoms. Additionally, an interactive Voice Assistant provides tailored dietary and physiotherapy 

guidance, ensuring patients receive continuous support at home. By analyzing hemodynamic data and 

physiological parameters in real-time, the system automatically alerts clinicians to any abnormalities. 

Ultimately, this project aims to reduce post-operative morbidity and ensure a faster, safer healing process 

for every patient. 

 

2. LITERATURE SURVEY 

Intelligent Perioperative System: Towards Real-Time Big Data Analytics in Surgery Risk Assessment 

(2017) This foundational paper proposes the Intelligent Perioperative System (IPS), which leverages high-

performance big data computing to evaluate surgical risks in real-time. By integrating and analyzing large-

scale patient datasets throughout the surgical process, it provides clinicians with immediate, data-driven 

insights.  

A Survey of Wound Image Analysis Using Deep Learning: Classification, Detection, and 

Segmentation (2022) This comprehensive survey explores how deep learning techniques can automate the 

classification and segmentation of surgical wounds to improve diagnostic accuracy. 

Development and Evaluation of a Novel Voice-Enabled Prototype to Support Surgical Safety 

Checklists (2023) This study introduces "Voice Check," a hands-free digital assistant designed to 
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streamline surgical safety protocols using the Whisper speech recognition model. By allowing medical staff 

to interact with checklists via voice commands, it minimizes distractions and reduces the risk of manual 

documentation errors in the operating room.  

An Augmented Reality (AR) App Enhances the Pulmonary Function and Potency of Perioperative 

Rehabilitation (2021) This research demonstrates that Augmented Reality (AR) applications significantly 

improve patient recovery by providing real-time visual and auditory feedback during rehabilitation 

exercises.  

Machine Learning in Predicting the Success of Spine Surgery: A Multivariable Study (2024) Focusing 

on surgical outcomes, this study utilizes 24 diverse variables—including psychometric, socioeconomic, and 

clinical data—to predict the success of spine surgeries.  

 

3. PROPOSED SYSTEM 

The proposed system is an AI-driven peri-operative assistant designed to provide a unified platform for 

continuous patient monitoring and risk management. The architecture integrates multiple AI modalities, 

including Computer Vision for wound assessment and Natural Language Processing (NLP) for 

symptom analysis, ensuring high-precision healthcare delivery.In this system, patient physiological data 

and clinical parameters are processed through a FastAPI backend to generate a Pre-Surgery Digital Twin. 

This module calculates a predictive complication score to provide personalized risk stratification and 

optimization plans. Post-operatively, the system utilizes real-time image processing to detect wound 

infections and a Voice Assistance module to guide patients through recovery and dietary plans. The system 

also incorporates an automated alerting mechanism to notify clinicians of abnormal conditions, ensuring 

timely intervention and safer healing. 

 

 
Fig 1: Proposed System 

 

AI-Powered Analysis: Uses a CNN U-Net and Computer Vision to analyze uploaded wound images for 

post-surgery complications.Technical Architecture: Built with a FastAPI backend and Glassmorphism UI, 

it calculates a Predictive Complication Score via an AI Decision Engine. 

Safety & Privacy: Triggers Urgent Surgeon Alerts for high-risk cases while securing patient data through 

a Federated DB.The Wound Infection Detection module uses a CNN U-Net and Computer Vision to 

analyze uploaded wound images for post-surgery complications. Engineered with a FastAPI backend and 

Glassmorphism UI, it calculates a Predictive Complication Score through an AI Decision Engine. The 
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system ensures patient safety by triggering Urgent Surgeon Alerts or providing a Personalized Recovery 

Roadmap while maintaining data security via a Federated DB. 

 

  4. METHODOLOGY 

Risk Prediction (XGBoost):This module functions as a sophisticated decision-tree ensemble that evaluates 

a patient's historical medical data to identify potential surgical risks. By analyzing pre-existing conditions 

and health metrics, it provides clinicians with an early warning system to predict and mitigate complication 

risks before the procedure begins. 

Wound Analysis (MobileNetV2):Utilizing a lightweight and efficient image-scanning architecture, this 

module identifies early signs of infection, such as redness or swelling, from simple smartphone photos. It 

bridges the gap in post-operative care by allowing patients to monitor their healing progress remotely with 

high diagnostic accuracy. 

Voice Interaction (Whisper):Acting as a high-precision "digital ear," this module uses the Whisper speech 

recognition model to transcribe patient descriptions and analyze vocal patterns. It is designed to detect pain 

intensity and emotional distress through speech, providing a hands-free way for patients to communicate 

their recovery status. 

PT Guidance (MediaPipe):This motion-tracking module utilizes MediaPipe to map 33 key body 

landmarks in real-time to ensure patients maintain the correct posture during rehabilitation. It provides 

immediate feedback during physical therapy exercises, helping to prevent injury and ensure the 

effectiveness of the recovery plan. 

 

        5. RESULTS 

All the test cases mentioned above passed successfully. No defects encountered.System design is transition 

from a user oriented document to programmers or data base personnel. The design is a solution, how to 

approach to the creation of a new system. This is composed of several steps.  

 

 
Fig 1:Dashboard                                            Fig2:Patient Dashboard 
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Fig3: Doctor Dashboard                                         Fig4:Pre-Digital Twin 

 

 
Fig5:Recovery Progress Analytics                       Fig6:Real Time Visual Monitor 

 

 

Module Name Core Algorithm Accuracy/Metric Performance Note 

Risk Prediction XGBoost 92.4% 
Early prediction of pre-surgical 

complications with high precision. 

Wound Detection 
CNN 

(MobileNetV2) 
94.8% 

High sensitivity in detecting redness, 

swelling, and infection signs. 

Voice Assistant Whisper AI 96.2% (WER)* 

Extremely low Word Error Rate 

(WER) for transcribing patient 
symptoms. 

Physiotherapy 
Guide 

MediaPipe 91.5% 
Real-time posture correction using 33 
body landmark mapping. 
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Module Name Core Algorithm Accuracy/Metric Performance Note 

Digital Twin Data Fusion 89.7% 
Comprehensive mapping of clinical 

data for risk stratification. 

Vitals Monitor Real-time API 98.1% 
Precise tracking of heart rate, SpO2, 

and temperature data. 

 

 

6. CONCLUSION 

This paper is published and implemented by us , comprehensive AI Healthcare: Pre & Post Surgery 

Assistance platform that bridges the gap between clinical surgery and home-based recovery. By integrating 

a multi-modal pipeline—combining CNN-based wound analysis, real-time vitals monitoring, and 

Explainable AI (XAI)—we have created a system that provides personalized recovery roadmaps and early 

risk detection. The implementation of a digital twin and automated triage alerts ensures that both patients 

and doctors can make data-driven decisions during the critical post-operative phase. Experimental results 

and architectural analysis demonstrate that our platform significantly enhances patient safety and reduces 

the burden on hospital resources through continuous, intelligent monitoring. Ultimately, this system sets a 

new standard for automated healthcare assistance, ensuring a safer and more efficient recovery process for 

all users.  
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