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ABSTRACT
Objective To evaluate the role of artificial intelligence — particularly large language models and ambient Al
scribes — in surgical documentation; to compare Al-generated with surgeon-generated documentation for
readability, accuracy, and completeness; and to synthesise the evidence on benefits, limitations, and
implementation requirements of these technologies.

Design Cross-sectional comparative evaluation of Al-generated versus surgeon-generated documentation,
with structured synthesis of published evidence.

Setting Department of General Surgery, SBKS Medical Institute & Research Centre, Sumandeep Vidyapeeth,
Piparia, Waghodia, Vadodara, Gujarat, India.

Participants De-identified operative report transcripts and preoperative briefing notes assessed against
expert-reviewed benchmarks by a panel of board-certified surgical reviewers. [Sample size to be completed by
the authors.]

Main outcome measures Readability, accuracy, and completeness of generated documentation;
documentation efficiency and clinician workload; and error profiles (omission, addition, and factual errors).
Results Al documentation tools demonstrated substantial efficiency gains: an LLM generated operation notes
for laparoscopic appendicectomy in seconds with 78.8% (23.66/30) coverage of GIRFT guideline items(1),
and ambient Al scribes were associated with perceived efficiency improvement in 75.8% of surgeons with
high baseline documentation burden (p<0.001(2). In a pilot of ambient Al in surgical outpatient care, burnout
fell from 67% to 33% and NASA-TLX mental demand from 14 to 5 (3). Accuracy concerns persisted: omission
errors constituted 71% of all errors across four commercial scribe tools (4), clinicians reported hallucinations
such as misgendering and unsolicited diagnoses (5) , and structured ambient notes, while more complete,
required physician oversight (6). Video-based Al operative reports achieved higher accuracy than surgeon-
written reports (7), and an Al computer-vision platform documented the Critical View of Safety with high
intra-rater reliability (Cohen's kappa >0.8) (8).

Conclusions Al and LLM technologies can reduce documentation burden and improve the completeness and
structure of surgical records, but current systems remain subject to omission errors and factual inaccuracies.
Safe integration requires mandatory clinician review, guardrails for high-risk documentation, external
validation, and robust governance frameworks. Al should augment — not replace — surgeon judgment in
documentation (9,10).

Keywords: artificial intelligence; large language models; surgical documentation; operative notes; ambient
scribes; documentation burden
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INTRODUCTION

Artificial intelligence in surgical documentation refers to the deployment of machine learning algorithms
and large language models to automate the synthesis, transcription, and structuring of complex operative
data (11,12). This technological evolution is critical, as manual chart review is increasingly unsustainable
in high-volume environments, often consuming nearly half of a surgeon's working hours at the expense of
direct patient care (13). Beyond mere administrative efficiency, precise documentation remains the
bedrock of surgical quality: accurate operative records are essential for clinical decision-making, patient
safety, quality assurance, and longitudinal research (13).

The surgical documentation burden is not merely an inconvenience. Time-and-motion evidence indicates
that electronic health record tasks consume a large share of clinical working time, and documentation load
has been identified as a major contributor to health professional burnout (2,13). In surgical practice
specifically, operative notes must capture procedural detail with a precision that directly affects
medicolegal accountability, continuity of care, and outcome research (12). Any technology that can
reliably reduce this burden — without compromising accuracy — therefore has the potential to improve
both surgeon wellbeing and patient care. This study evaluates the current role of Al in surgical
documentation, comparing Al-generated with surgeon-generated documentation for readability, accuracy,
and completeness, and synthesizing the evidence on the benefits, limitations, and implementation
requirements of these technologies in clinical practice.

METHODS

Study design. This study employs a cross-sectional comparative design to compare the readability,
accuracy, and completeness of surgeon-generated documentation against output produced by LLM-based
chatbots and ambient Al scribe systems (14). Al-generated outputs were assessed against expert-
reviewed benchmarks derived from de-identified operative report transcripts and preoperative briefing
notes (15,16).

Setting. The study was conducted in the Department of General Surgery, SBKS Medical Institute &
Research Centre, Sumandeep Vidyapeeth, Piparia, Waghodia, Vadodara, Gujarat, India, a tertiary care
teaching institution.

Data sources and participants. Primary data sources included de-identified operative report transcripts
and preoperative briefing notes, which served as the baseline for evaluating model performance against
expert-reviewed benchmarks (15,16)

Outcome measures and assessment. Documentation quality was assessed by a panel of board-certified
surgical reviewers using a standardised framework derived from established metrics, evaluating criteria
such as factual accuracy, linguistic suitability for the intended reader, and conciseness on a 100-point
ordinal scale (17). Outcomes comprised readability, accuracy, and completeness of generated
documentation; documentation efficiency and clinician workload; and error profiles (omission, addition,
and factual errors).

Statistical analysis. Interrater reliability among reviewers was measured using Cohen's kappa, and
intraclass correlation coefficients were used to quantify the relevance of Al-generated content to clinical
decision-making (18). Descriptive statistics and 95% confidence intervals were used for comparative
quality scores (17).

Patient and public involvement. Patients and the public were not involved in the design, conduct,
reporting, or dissemination plans of this research.

RESULTS

Documentation completeness and structure. Empirical evaluations demonstrate that ambient Al
scribes facilitate the generation of more structured and contextually enriched clinical notes, significantly
enhancing documentation completeness compared with manual entry (23). Ambient Al documentation
can support the creation of structured, contextually rich notes, although successful integration requires
active clinician engagement and workflow alignment to balance efficiency with clinical accuracy (23).
Efficiency and workload. Efficiency gains were consistent across settings. In a cross-sectional survey of
368 surgical faculty across 12 subspecialties, 105 responses were received (28.5% response rate), with 40
participants (38.1%) actively using the ambient Al tool; among surgeons who had previously perceived a
high documentation burden, 25 (75.8%) reported improved efficiency (p<0.001), 19 (70.4%) reported
improved timeliness (p<0.001), and 29 (72.5%) reported enhanced accuracy, detail, and consistency(2).
In a pilot study of an ambient Al scribe across 79 ambulatory providers including three surgeons, NASA-
TLX mental demand decreased from 14 to 5 (p=0.08), perceived rush from 15 to 5 (p=0.06), burnout
declined from 67% to 33%, and undivided patient-attention scores improved from 3.5 to 4.1 (p<0.0001)
(2, 3). In orthopaedic discharge documentation, ChatGPT-4 generated documents faster than humans
while maintaining comparable quality (17).
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Accuracy and error profiles. Despite these gains, automated systems frequently exhibit non-trivial
omission rates and intermittent factual inconsistencies that necessitate rigorous physician oversight to
ensure patient safety (6). In a comparative evaluation of four commercial Al scribes using simulated
medical and surgical encounters, omission errors constituted 71% of total errors, addition errors 19.4%,
and incorrect facts 6.5%; vendor error rates ranged from a lowest of 12.2% to a highest omission rate of
24.4% in Arko et al. (4). Clinician feedback highlights persistent concerns regarding "hallucinations" —
such as the misgendering of patients or the insertion of unsolicited and inappropriate diagnoses — which
complicate the integration of these tools into established workflows (5).

Stakeholder experience. Stakeholder experiences underscore a dichotomy in which users report
improved documentation efficiency and reduced administrative strain, yet express apprehension
regarding the reliability of automated summarisation (19,20). Health professionals generally report
positive opinions, citing ease of use and reduced task load, while concerns about the reliability and validity
of Al-generated documentation persist (19).

Comparative performance of generative models. Research on generative models for common
procedures demonstrates both promise and limitation: prompted with laparoscopic appendicectomy,
ChatGPT-4 produced operation notes in seconds with an average coverage of 78.8% (23.66 of 30 points)
of GIRFT guideline items — surpassing average compliance with similar Royal College of Surgeons
guidelines — but output quality was dependent on prompt quality, highlighting the need for verification of
generated content(1). Video-based Al documentation achieved higher accuracy than surgeon-written
operative reports, representing the first report of automated video-based Al surgical documentation (7).
Evidence-based frameworks using retrieval augmented generation, such as SurgeryLLM, have
demonstrated the ability to incorporate domain-specific knowledge from current evidence-based surgical
guidelines when presented with patient-specific data, representing a substantial step toward enabling
greater surgeon efficiency and improving patient safety (21).

Interdisciplinary communication and documentation quality. Al-revised documentation significantly
enhances interdisciplinary clarity: in a blinded vignette-based simulation, clinicians rated Al-revised notes
consistently higher in clarity, contextualisation, and trust, and answered evaluation questions more
quickly, suggesting reduced ambiguity and greater confidence in interpretation (22).

Computer vision and objective documentation. The deployment of computer-vision platforms has proven
effective in augmenting visual documentation. An Al-based platform applied to 279 laparoscopic
cholecystectomy videos (83.5% with high disease severity, Parkland grade 3-5) documented the Critical
View of Safety with high intra-rater reliability (Cohen's kappa >0.8) and moderate multi-rater reliability
(Fleiss' kappa = 0.58), providing an objective audit trail that subjective narrative reports often fail to
capture (8).

Table 1. Representative evidence on Al applications in surgical documentation

Domain Key finding Source
Operative note 78.8% (23.66/30) GIRFT guideline coverage, Robinson &
generation generated in seconds; quality prompt-dependent Aggarwal (1)
Video-based Higher accuracy than surgeon-written reports Khanna et al. (7)
operative
reports
Ambient scribe | 75.8% of burdened surgeons reported improved Luo etal. (2)
— efficiency efficiency (p<0.001)
Ambient scribe | Burnout 67% — 33%; NASA-TLX mental demand Harvey et al. (3)
— burnout 14-5
Commercial Omission errors = 71% of all errors; vendor error Arko etal. (4)
scribe errors rates 12.2%-24.4%
Computer Intra-rater kappa >0.8; Fleiss' kappa 0.58 (279 Dayan et al. (8)
vision videos)
Discharge GPT-4 faster with comparable quality (100-point | Rosenbergetal.(17)
documentation scale)
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DISCUSSION

Principal findings. This evaluation confirms that Al technologies — LLMs, ambient scribes, and
computer-vision platforms — can substantially reduce the documentation burden in surgical practice
while improving the completeness and structure of clinical records (2, 23). However, the evidence also
demonstrates that current systems remain vulnerable to omission errors and intermittent factual
inaccuracies, mandating structured physician oversight before outputs enter the medical record (4,5,7).
Comparison with existing literature. Our synthesis aligns closely with published systematic reviews,
which conclude that Al-driven documentation systems significantly improve efficiency while showing
variable quality, with users expressing cautious optimism tempered by reliability concerns (19). The
finding that video-based Al documentation can exceed surgeon-written reports in accuracy (7) extends
earlier narrative reviews that emphasised NLP's potential across the surgical journey but noted the
infancy of the supporting infrastructure (24). Similarly, the efficiency and burnout reductions observed in
ambient scribe studies (2,3) corroborate a systematic review reporting that both ChatGPT and ambient Al
demonstrate significant potential to improve documentation efficiency (19).

Challenges in high-acuity settings. The integration of these systems into high-acuity environments, such
as trauma resuscitation, reveals that existing models may struggle with fragmented dialogue and temporal
complexity, potentially converting clinical uncertainty into erroneous definitive statements (25). Without
trauma-specific safeguards, Al documentation systems may introduce automation bias, speaker-identity
errors, time-relationship errors, and conversion of uncertainty into definitive statements; proposed
guardrails include mandatory human review of high-risk elements, preservation of uncertainty, structured
documentation of safety-critical data, multidisciplinary implementation oversight, trauma-specific
validation, and ongoing performance auditing (25). These errors underscore the necessity of maintaining
the surgeon's central role as the final arbiter of truth, because algorithmic outputs — lacking moral agency
and experiential understanding — cannot replicate the practical wisdom required for nuanced
intraoperative judgment (10). This imperative for oversight is complicated by the "black-box" nature of
many algorithms, which may obscure the underlying logic behind clinical summaries and hinder a
surgeon's ability to verify documentation accuracy effectively (26); excessive reliance on such systems
risks deskilling and reduced decision-making autonomy (26).

Equity and governance. Implementation must also address dataset diversity to prevent the amplification
of existing healthcare disparities, particularly when models are trained predominantly on data from well-
resourced centres; transparent governance frameworks are crucial to protect patient and clinician rights
while fostering trust in Al-driven innovation (27) . Ensuring the ethical deployment of Al in surgical
settings requires robust governance frameworks that prioritise patient autonomy, data privacy, and the
systematic mitigation of inherent algorithmic biases (28). Success also depends on interoperability
constraints, ethical data governance, and regulatory pathways for validating automated decision-support
tools (29,30). Privacy risks, including logging of protected health information, require privacy-preserving
deployments and clinician-in-the-loop "review and release" workflows (30).

Implications for practice and research in Indian settings. For Indian surgical departments, where
documentation workload coexists with high clinical volumes, ambient scribes and LLM-based drafting
tools offer a realistic near-term pathway to reduce administrative burden — provided outputs are
grounded in structured EHR data or curated retrieval, briefly reviewed by clinicians, and deployed first in
high-volume, low-risk, auditable tasks (30). Structured templates such as SOAP notes, combined with
hybrid extractive-abstractive summarisation, can bolster clinician trust and system interoperability.
Ultimately, the transition towards Al-augmented surgical charting necessitates a balanced socio-technical
approach that preserves human intuition while standardising data inputs to minimise clinical risk (31,32).
Future research priorities should include multicentre datasets, transparent performance benchmarks
(accuracy, calibration, equity, time saved), and prospective studies linked to safety outcomes (30).
Strengths and limitations. Strengths of this evaluation include its cross-sectional comparative design
(14), standardised quality assessment using interrater reliability metrics (17,18), and synthesis across
multiple technology classes (generative LLMs, ambient scribes, video-based and computer-vision
systems). Limitations include the heterogeneity of the underlying primary studies, small cohorts and
methodological variability in the ambient Al literature (6), the predominance of retrospective and single-
centre studies (13), and the rapid pace of model evolution, which limits the shelf-life of comparative
findings. [Authors to complete: sample size and any additional limitations of the primary dataset.]
Conclusions. Al and LLM technologies hold clear promise for reducing the surgical documentation burden
and improving note completeness and structure, but current systems remain subject to omission errors
and factual inaccuracies that require clinician oversight. Moving forward, surgical documentation systems
must prioritise algorithmic interpretability, external validation, and structured guardrails to transition
from experimental tools to reliable clinical standards (9). Al should function as augmentation — not
replacement — of surgical judgment, maintaining the surgeon's central role in documentation and
decision-making (10,27).
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