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Abstract— Artificial intelligence (AI) has brought
transformative potential to healthcare, with its uses
extending from diagnostics to personalized care.
However, traditional AI models, including deep
learning networks, face significant challenges in
computational demand, data complexity, and pro-
cessing speed. Quantum computing, with its excep-
tional computational power, offers a promising solu-
tion. This paper examines how quantum computing
can enhance AI models in healthcare diagnostics.
Through analyzing algorithms like Quantum Neural
Networks (QNNs) and Quantum Approximate Opti-
mization Algorithm (QAOA), we provide a theoreti-
cal perspective on the potential for improvements
in diagnostic accuracy, efficiency, and scalability.
The paper highlights the constraints of classical
AI models and how quantum technology could
overcome these limitations, providing new directions
for research into quantum-powered AI in healthcare

I. INTRODUCTION

AI is becoming essential in healthcare, particu-
larly in diagnostics, where machine learning mod-
els have shown promising results in tasks such
as analyzing medical images, predicting disease,
and processing patient data. Despite its successes,
classical AI encounters limitations in handling

vast and complex datasets and requires immense
computational power. Quantum computing, which
leverages principles like superposition and entan-
glement, has the potential to address these issues,
enabling faster and more precise computations.
This paper explores how quantum computing
can complement AI in healthcare diagnostics.
We delve into theoretical frameworks surrounding
Quantum Neural Networks (QNNs) and Quantum
Support Vector Machines (QSVMs) to understand
their applications in medical imaging, predictive
models, and genomic data analysis.

II. PROBLEM STATEMENT
The integration of artificial intelligence (AI) is

pushing the boundaries of healthcare diagnostics.
However, conventional AI systems, particularly
those utilizing deep learning, are hindered by lim-
itations in computational resources, data handling
capabilities, and processing speeds. Diagnostic
applications demand the analysis of large and
complex datasets—such as intricate medical im-
ages or genomic data—which places considerable
demands on classical computing frameworks. Fur-
thermore, the urgent need for real-time decision-



Fig. 1. Quantum computing with ai in healthcare

making in diagnostic contexts often exceeds what
these models can efficiently provide, resulting in
delays and potential gaps in accuracy.

Quantum computing, leveraging principles like
superposition and entanglement, presents a com-
pelling potential to address these issues. Despite
its promise, integrating quantum computing with
AI in healthcare remains largely theoretical, as
the necessary quantum hardware and algorithms
are still evolving. This creates a vital need to in-
vestigate and understand how quantum computing
might theoretically enhance AI’s role in healthcare
diagnostics, potentially enabling quicker, more
accurate, and scalable solutions for complex di-
agnostic tasks.

III. LITERATURE REVIEW
A. AI in Healthcare Diagnostics

AI models-especially machine learning (ML)
and deep learning (DL) techniques-are used across
various diagnostic applications in healthcare, in-
cluding: - Medical Imaging: AI-driven tools an-
alyze MRI, CT, and X-ray scans, aiding in the
detection of tumors, fractures, and other anoma-
lies. - Disease Prediction: AI models process
patient data to predict disease progression, assess
risk factors, and tailor treatment plans. However,
classical AI models can struggle with large, com-
plex datasets, such as genomic data, and may
face limitations in situations requiring real-time
analysis.

B. Basics of Quantum Computing
Quantum computing uses qubits, which can ex-

ist in multiple states simultaneously due to super-
position. Quantum entanglement enables qubits to
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interact interdependently, and with quantum gates,
computations can be achieved that are beyond
the scope of traditional computing. Quantum al-
gorithms, such as Grover’s and Shor’s, illustrate
the computational power of quantum systems,
suggesting potential for enhancement in AI ap-
plications.

C. Quantum Algorithms in AI
Several quantum algorithms show promise in

enhancing machine learning: - Quantum Neural
Networks (QNNs): QNNs, a quantum extension
of neural networks, operate on quantum states
and are potentially faster and less data-intensive,
making them suitable for tasks like medical image
recognition. - Quantum Support Vector Machines
(QSVMs): QSVMs leverage quantum principles
for better classification of complex data, offering
faster processing for tasks such as identifying
cancerous versus non-cancerous cells. - Quantum
Approximate Optimization Algorithm (QAOA):
QAOA can solve optimization problems in AI
model training, which is valuable for applications
like outbreak prediction and personalized
treatment.

IV. THEORETICAL FRAMEWORK

A. Quantum Neural Networks (QNNs) in
Healthcare Diagnostics

QNNs, leveraging quantum data, can
process high-dimensional medical datasets
more effectively than classical networks. In
medical imaging, QNNs may enhance pattern
recognition, analyzing MRI or CT scans with



increased speed and precision. Superposition
allows these networks to evaluate multiple image
states simultaneously, potentially reducing the
time required to train and deploy diagnostic
models. indicating that file creation is complete.

B. Quantum Support Vector Machines
(QSVMs) for Data Classification

Diagnostic tasks often involve distinguishing
between conditions like cancerous and benign
cells. While traditional SVMs perform well,
their efficiency decreases with data complexity.
QSVMs can handle large datasets more effectively
by leveraging quantum properties, which may en-
able faster, more accurate classification, especially
for complex datasets like those in genomics

Fig. 3. QVSMs Example

C. Quantum Optimization in AI for Healthcare
Quantum computing is well-suited for opti-

mization problems, common in AI model training.
QAOA could enhance the training of healthcare
models used for disease prediction or treatment
personalization, reducing the resources required
for developing robust diagnostic tools

V. DISCUSSION
Quantum computing offers a pathway for en-

hancing AI models in healthcare diagnostics.
Quantum algorithms like QNNs, QSVMs, and
QAOA allow AI models to transcend limita-
tions in classical computing, improving diagnostic
speed and accuracy and enabling more efficient
analysis. Such advancements could drive signifi-
cant improvements in patient care. However, the

Fig. 4. Quantum Computing Overview

application of quantum-enhanced AI in healthcare
remains challenged by the early stage of quantum
hardware, including issues like qubit instability
and error rates. Overcoming these obstacles will
be critical for widespread adoption.

Fig. 5. Quantum computing with ai in healthcare

VI. CONCLUSION
Integrating quantum computing with AI could

transform healthcare diagnostics. Quantum algo-
rithms have the potential to revolutionize data
processing in AI models, enabling faster and
more accurate diagnoses. While implementation
remains a challenge, ongoing research in quantum
computing and AI is likely to yield significant
advancements. The theoretical framework pro-
vided here establishes a foundation for exploring
quantum-enhanced AI models in healthcare.
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