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Introduction: The proliferation of novel medical technologies, such as artificial
intelligence and robotic surgery, has created unprecedented legal challenges in
establishing the foundations of civil liability. This research aimed to analyze these
challenges and propose appropriate solutions for the Iranian legal system. This
ambiguity creates a pervasive state of legal uncertainty. Patients who suffer harm
may find themselves entangled in intractable legal battles, facing immense difficulty
in identifying the responsible party and meeting the burden of proof. Conversely,
healthcare professionals and institutions may practice defensive medicine, hesitant
to adopt beneficial technologies due to fear of litigation. This stifles innovation and
ultimately deprives patients of access to the best available care. Developers and
manufacturers, in turn, may face liability claims that are disproportionate to their
role, potentially discouraging further investment and research in the medical
technology field.

Methods: This study utilized a descriptive-analytical method, gathering data through
a comprehensive review of legal texts, laws, and reputable articles. Data were
examined using deductive reasoning and logical analysis.

Results: The findings revealed that traditional concepts of fault and causation are
inadequate in addressing the complexities of modern technologies. It was determined
that the distribution of liability among healthcare providers, technology developers,
and medical institutions requires redefinition. Furthermore, the existing legal vacuum
has resulted in legal uncertainty for both patients and service providers.
Conclusion: The Iranian legal system requires the enactment of specific legislation
incorporating a mixed liability regime (based on both fault and strict liability), the
establishment of a compensation fund, and the formulation of transparent standards.
These measures would support patient rights while providing the legal security
necessary for fostering innovation in the healthcare sector. The Iranian legal system
necessitates a proactive and comprehensive legislative overhaul to effectively govern
civil liability in modern healthcare. A singular approach is insufficient. The study
conclusively recommends a multi-layered strategy: Firstly, the enactment of a
specialized legal statute that establishes a mixed liability regime.
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Extended Abstract

Introduction

The rapid integration of novel medical technologies—such as artificial intelligence (Al) in diagnostics, robotic-assisted
surgery, telemedicine, and nanotechnology—is fundamentally transforming healthcare delivery. While these
advancements promise enhanced precision, improved patient outcomes, and increased accessibility, they simultaneously
generate unprecedented legal complexities. Traditional tort law doctrines, primarily built upon centuries-old principles of
fault-based liability and direct causation, are profoundly challenged by the opaque, autonomous, and multi-actor nature
of these technologies. This creates a significant legal vacuum, leading to uncertainty for patients seeking redress and
healthcare providers managing novel risks. This research aims to conduct a thorough analysis of these emerging legal
challenges within the context of the Iranian legal system. It seeks to critically examine the inadequacies of existing
frameworks and propose a coherent set of legal and policy recommendations to establish a fair, efficient, and innovation-
responsive liability regime that protects patient rights while ensuring legal security for providers. The advent of cutting-
edge medical innovations is reshaping the very fabric of clinical practice and patient care. Technologies like artificial
intelligence for diagnostic imaging, robotic systems for minimally invasive procedures, remote healthcare delivery via
telemedicine platforms, and nano-scale therapeutic agents are becoming integral to modern medicine. These tools offer
tremendous potential for reducing human error, personalizing treatment plans, expanding the reach of specialist care, and
improving overall efficacy in medical interventions. However, this technological revolution introduces a host of novel
juridical questions that existing legal structures are ill-equipped to address. The cornerstone of traditional tort law—
establishing fault based on a deviation from standard care and proving a direct causal link between a specific action and
the harm suffered—becomes extraordinarily complex in this new landscape. The autonomous operation of many systems,
particularly those utilizing machine learning, creates a "black box" phenomenon where the decision-making process is
not transparent even to its developers. When a surgical robot equipped with Al capabilities makes an independent
movement that results in patient injury, or when a diagnostic algorithm overlooks a malignancy due to biased training
data, attributing liability becomes a formidable challenge. Is the surgeon responsible for the machine's action? The hospital
for purchasing the system? The software engineer for an elusive flaw in the code? Or the manufacturer for a potential
hardware defect? This ambiguity creates a pervasive state of legal uncertainty. Patients who suffer harm may find
themselves entangled in intractable legal battles, facing immense difficulty in identifying the responsible party and
meeting the burden of proof. Conversely, healthcare professionals and institutions may practice defensive medicine,
hesitant to adopt beneficial technologies due to fear of litigation. This stifles innovation and ultimately deprives patients
of access to the best available care. Developers and manufacturers, in turn, may face liability claims that are
disproportionate to their role, potentially discouraging further investment and research in the medical technology field.

Methods

This study employs a qualitative research methodology with a descriptive-analytical approach. Data collection was
conducted through an extensive and systematic library-based review of primary and secondary sources. Primary sources
included Iranian civil law, the Civil Liability Act of 1960, relevant judicial precedents, and comparative legal statutes
from jurisdictions like the European Union and the United States. Secondary sources encompassed authoritative academic
literature, peer-reviewed articles in law and medical journals, and expert commentaries on technology law and bioethics.
The collected data was subjected to a rigorous process of deductive reasoning and logical analysis to deconstruct legal
principles, identify gaps, and synthesize viable solutions tailored to the Iranian legal landscape.

Results

The investigation yielded several critical findings. Firstly, the core concepts of fault and causation are rendered
inadequate. The "black box" problem of Al algorithms makes attributing fault to a specific human actor (e.g., a surgeon
relying on an Al's output) exceedingly difficult. Similarly, establishing direct causation in a chain of events involving
software developers, hardware manufacturers, hospital systems, and treating physicians becomes a nearly insurmountable
evidential burden for the injured patient. Secondly, the current framework fails to adequately address the distribution of
liability among the complex network of involved parties: the healthcare professional (user), the medical institution
(provider), and the technology developer (creator). The existing binary system of contractual versus tort liability is ill-
suited for this multi-faceted environment. Thirdly, a significant regulatory and legislative vacuum persists. The absence
of specific statutes governing liability for Al-driven or robotic medical devices results in legal ambiguity, hindering
accountability and potentially stifling technological adoption due to fear of litigation. This uncertainty leaves patients
vulnerable without clear recourse and exposes healthcare providers and developers to unpredictable liability.
Consequently, there is an urgent need to develop a revamped legal framework that can accommodate these complexities.
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This research focuses on the Iranian legal context, examining how its current civil liability laws, primarily based on the
Civil Code and the 1960 Civil Liability Act, fall short in providing clear guidance. The study argues that merely applying
traditional doctrines is insufficient and potentially unjust. Instead, it advocates for a sophisticated, multi-faceted approach.
This includes considering the adoption of no-fault compensation schemes for certain types of tech-related injuries,
clarifying and expanding the definition of "standard of care" to include technological proficiency, and establishing clear
guidelines for data ownership and algorithmic transparency. The ultimate goal is to propose a balanced and forward-
looking regulatory model that safeguards patient rights to redress without hindering medical progress, thereby ensuring
that the evolution of healthcare continues responsibly and equitably.

Conclusion

The Iranian legal system necessitates a proactive and comprehensive legislative overhaul to effectively govern civil
liability in modern healthcare. A singular approach is insufficient. The study conclusively recommends a multi-layered
strategy: Firstly, the enactment of a specialized legal statute that establishes a mixed liability regime. This regime should
maintain a fault-based model for clear human error (e.g., misusing a device) but incorporate strict liability for injuries
primarily caused by inherent, undiscoverable defects in complex technology. Secondly, to complement this, the
establishment of a no-fault compensation fund, financed by levies on technology developers and healthcare institutions,
is proposed to ensure prompt and equitable compensation for victims where traditional claims fail. Thirdly, it is imperative
to mandate clear technical and ethical standards for technology validation, transparency ("explainable AI"), and
mandatory training for end-users. Finally, promoting the development of specialized courts or expert panels to adjudicate
these technically complex cases is advised. These concerted actions are indispensable for balancing the scales of justice,
safeguarding patient rights to compensation, and providing the essential legal certainty required to foster responsible
innovation and the sustainable integration of groundbreaking technologies within Iran's healthcare system.
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