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Abstract - The medical industry has long sought to enhance the quality and consistency of patient care, and the advent of
Large Language Models (LLMs) presents a promising opportunity to address this challenge. This paper explores the potential
application of generative Al, such as GPT-4, within the operating room environment to standardize and improve the quality of
patient care. This study synthesizes insights and perspectives from interviews with industry-leading experts, exploring the

latest challenges, opportunities, and innovations in healthcare.
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1. Introduction

With recent tailwinds and advancements in the
capabilities of large language models, there is a growing
interest in applying these tools in surgical settings and
operating room environments.[1] Recent research suggests
that large language models could play a critical role in
streamlining and standardizing surgical workflows within a
high-stress  operating room environment, potentially
enhancing efficiency and patient outcomes [2][3].

Surgical procedures are inherently complex and high-
stakes, demanding consistent, high-quality care delivery.
However, the dynamic nature of OR environments,
combined with the diverse backgrounds and experience
levels of surgical teams, can lead to variability in clinical
practices and decision-making. This variability causes
inefficiencies that cost millions to healthcare institutions
annually. Recent research has demonstrated the potential of
large language models, such as GPT-4, to assist in various
surgery-related tasks. These include translating complex
medical terminology into plain language and providing real-
time dynamic guidance to streamline patient care. This paper
explores the potential applications of generative Al in
standardizing and enhancing the quality of care within the
operating room setting, with a focus on workflow
optimization and decision support.

2. Enhancing Staff Competency

A major challenge in live surgical environments is the
lack of consistent and efficient communication and
coordination among the operating room team during a

procedure. Miscommunication among team members results
in significant delays or errors during surgery, increasing
patient risks and overall operating time. This problem is
more prevalent among surgical teams with new nursing hires.
Demand for more effective and intelligent tools to enable
seamless communication and collaboration within the
operating theatre is exponentially increasing.

Recent findings from studies conducted by Harvard
Medical School and Massachusetts General Hospital have
shown that the application of large language models like
GPT-4 can play a crucial role in addressing such
communication gaps [2][4]. LLMs have the potential to serve
as contextual assistants during surgeries, providing real-time
support and guidance to the surgical team.[4] For instance,
the model could listen to the conversation between the
surgeon and the nursing staff and promptly provide relevant
information, clarify medical terminology, or suggest best
practices to streamline the workflow.

This could range from defining complex medical
terminologies to recommending appropriate surgical
instruments to flag potential risks or complications based on
the current state of the procedure.[5]

By fine-tuning large language models on surgeon-
specific cases, personalized, on-demand training materials
and decision-support tools can be generated to enhance
coordination and competency among operating room staff.
These specialized tutorials, procedural guides, and real-time
guidance can be tailored to the individual needs of surgeons,
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streamlining workflows and improving the consistency of
care delivery.

This has the potential to enhance the competency and
consistency of surgical teams, ultimately leading to better
patient outcomes. [3][6]

2.1. Accelerated Learning Curve

With a national average turnover rate of 22.5% for
registered nurses in U.S. hospitals (citation), operating rooms
may need to rely on temporary or travel staff. In such cases,
large language models can quickly provide these individuals
with customized training materials to familiarize them with
hospital-specific protocols and best practices. This can help
mitigate the risks associated with unfamiliar team members
and ensure their smooth integration into the surgical
workflow.

Continuously training these Al systems on the latest
surgical protocols, best practices, and team-based
communication strategies can further accelerate the learning
curve for new staff, ensuring consistent quality of care.[7]
This approach could also be beneficial for training medical
students and residents, supplementing their clinical education
with personalized, contextual support during live procedures.

2.2. Democratizing Experience Level of Staff

Hospitals are heavily dependent on experienced nursing
personnel to enable smooth coordination of surgical care.
Nurses and scrub technicians with extensive experience at
the same healthcare institution possess institutional expertise
that enhances efficiency within the surgical environment.
When veteran staff members leave the hospital, whether
through retirement or other reasons, their distinctive
institutional knowledge and expertise are often lost. This
hands-on know-how is frequently not systematically
recorded or easily transferable to less experienced team
members. By integrating large language models into the
operating room setting, this valuable expertise can be
captured, standardized, and made available to all staff,
irrespective of their level of experience.

By training large language models on comprehensive
case  histories,  surgeon-specific  preferences, and
institutionalized best practices, these Al systems can equip
junior healthcare staff with the same level of guidance and
support as their more experienced counterparts. This
democratization of institutional expertise has the potential to
reduce variability in care delivery and maintain consistent
quality standards, even in the face of high staff turnover
rates.

3. Increased OR Utilization
Operating rooms are one of the most valuable and
resource-intensive assets in a healthcare system, accounting
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for 40% of total hospital revenue and up to 60% of supply
chain costs. Inefficient utilization of these assets can result in
significant losses for the hospital.

Studies have shown that integrating Al-powered
decision support and workflow optimization tools within the
operating room environment can lead to substantial
improvements in OR utilization. [8] By providing real-time
process guidance and anticipating potential delays or
complications, LLMs can help streamline surgical
workflows, reduce unnecessary downtime, and enable more
efficient use of OR capacity.

For instance, an Al system could monitor the ongoing
procedure, detect deviations from the expected timeline, and
provide recommendations to the surgical team to get the case
back on track. This could include suggesting alternative
instrument setups, highlighting missing supplies, or flagging
potential issues that may require adjustments to the surgical
plan.

Additionally, these Al assistants could help optimize
pre-operative planning by ensuring that all necessary
resources and information are readily available to the team.
By enhancing overall surgical efficiency, hospitals can drive
down costs, increase revenue, and provide more patients with
access to essential surgical care.

3.1. Harnessing Proprietary Data

Healthcare institutions have a valuable opportunity to
leverage their proprietary medical data to fine-tune large
language models for specific surgical procedures and
operational workflows. By training these models on their
own datasets, hospitals can develop highly personalized and
contextually relevant Al assistants that cater to their unique
needs, processes, and patient populations.

The operating room, in particular, represents a
significant yet underutilized source of high-quality,
longitudinal surgical data that can be harnessed for this
purpose. Furthermore, models trained on a healthcare
system's internal data will be cognizant of the nuances in
institutional policies, surgeon preferences, equipment
inventories, and facility layouts - all of which are critical
factors in ensuring seamless integration and optimal
performance of these Al assistants within the existing
surgical workflows.

For standardized elective cases where surgical steps
are well-defined, LLMs can be trained to guide the team
step-by-step through the procedure, anticipate potential
complications, and provide timely decision support. In more
complex or novel scenarios, these Al systems can augment
the surgical team's expertise by rapidly processing relevant
case histories, research literature, and institutional knowledge
to recommend tailored courses of action.
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Timestamps of specific actions, instruction of an
attending resident, or any deviations from the expected
surgical plan can all be captured for model training and
evaluation. By continuously refining these Al systems
through iterative learning from real-world data, healthcare
organizations can drive sustained improvements in surgical
outcomes, efficiency, and quality of care.

Clinical insights on the decision-making of some of the
best surgeons in the form of audio data can be harnessed to
get the most cost and time-effective outcomes for patients.

In summary, the integration of large language models
within the operating room environment holds tremendous
potential to drive meaningful improvements in the quality,
consistency, and efficiency of surgical care delivery.

3.2. Real-Time Decision Support

Large Language Models have the potential to offer real-
time decision support and evidence-based recommendations
to surgical teams during operative procedures. These systems
can leverage their extensive knowledge base to propose
optimized treatment strategies, anticipate  potential
complications, and provide critical decision-making
assistance.[9] As computational costs continue to decrease

and inference speeds improve, LLMs are becoming
increasingly capable of delivering context-sensitive
suggestions to surgical personnel, drawing upon a

comprehensive corpus of medical knowledge and best
practices.

The integration of novel technologies into operating
room environments presents notable challenges; however,
artificial intelligence systems that are meticulously
engineered to augment rather than supplant human expertise
have a higher likelihood of garnering acceptance and
yielding measurable benefits. By equipping surgeons with
timely insights and optimizing operational workflows, large
language models (LLMs) have the potential to enhance the
quality of care and improve patient outcomes [10].

A significant challenge faced by experienced surgeons is
the necessity to collaborate with junior residents and novice
team members who may lack extensive clinical experience.
Through the implementation of LLMs, healthcare institutions
can potentially provide less experienced personnel with
access to expert-level guidance and support comparable to
that available to their more seasoned colleagues.

4. Improved Transparency

Large Language Models (LLMs) have the potential to
enhance significantly transparency and accountability within
surgical environments. The concept of third-party
observation or an "operating room black box" has been a
long-standing one in medical discourse. The integration of
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LLMs could facilitate the automated recording and
summarization of critical events, interventions, and decision-

making  processes, thereby  providing invaluable
documentation for post-operative analysis, quality assurance
protocols, educational purposes, and medico-legal

considerations.

For example, LLMs could generate comprehensive
surgical notes, meticulously documenting the chronological
sequence of events, any deviations from established
protocols, and pivotal decision points throughout the
procedure. This data could be subsequently utilized to
identify areas requiring improvement, develop targeted
training initiatives, and address potential liability concerns.

Moreover, the enhanced transparency afforded by LLM-
powered documentation could potentially foster increased
patient trust and engagement. Patients may be empowered to
gain a more nuanced understanding of their received care,
pose informed queries, and participate more actively in their
health management processes.

A potential unintended consequence of this
technological integration could be an increase in litigation, as
patients may request access to this detailed data. However,
such transparency could also serve to protect healthcare
providers by furnishing a clear, objective record of
performed procedures. A proposed solution to mitigate this
risk involves delineating between clinical and non-clinical
data, with the model programmed to filter out non-clinical
information from the system (Ferreira et al., 2023).

In conclusion, the integration of large language models
within the operating room environment presents significant
potential for driving improvements in the quality,
consistency, and efficiency of surgical care delivery. These
Al systems can augment the expertise of surgical teams,
provide real-time decision support, and enhance transparency
and accountability - all of which contribute to the
overarching goal of standardizing the quality of care and
optimizing patient outcomes.

5. Conclusion

In conclusion, the implementation of large language
models within surgical environments presents a paradigm
shift in healthcare delivery. This technological integration
offers multifaceted benefits, including the enhancement of
staff competencies, acceleration of learning trajectories, and
democratization of expertise irrespective of individual
experience levels. Furthermore, these advanced Al systems
demonstrate significant potential for optimizing operating
room utilization, facilitating real-time clinical decision
support, and augmenting transparency and accountability in
surgical procedures.
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While the adoption of such technologies is not without
challenges, particularly concerning data privacy and potential
medico-legal implications, the prospective advantages in
terms of care quality standardization, workflow optimization,
and improved patient outcomes are considerable. As
healthcare institutions continue to refine and implement these
Al-driven solutions, it is anticipated that the field of surgery

enhancing the efficacy and consistency of patient care
delivery.

Future research should focus on addressing the identified
challenges and further exploring the long-term impacts of
LLM integration in surgical settings. Additionally, studies
examining the cost-effectiveness and scalability of these

will
revolutionizing established practices

undergo  transformative  changes, potentially
and significantly

systems across diverse healthcare environments will be
crucial in guiding widespread adoption and implementation
strategies.
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