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Abstract

Aim: The aim of this study is to evaluate the agreement between ChatGPT (GPT-5) and expert clinicians in determining the feasibility and prognostic outcomes
of cytoreductive surgery (CRS) and hyperthermic intraperitoneal chemotherapy (HIPEC) in colorectal cancer with peritoneal metastases. Additionally, the
potential role of artificial intelligence (Al) in supporting surgical decision-making processes has been investigated.

Materials and Methods: Fifteen hypothetical colorectal cancer cases with peritoneal metastases were independently evaluated by ChatGPT (GPT-5) and two
experienced surgical oncologists. Each was asked to determine the applicability of CRS+HIPEC, estimate the 3-year survival probability, and provide their
rationale. ChatGPT’s responses were compared to expert evaluations using accuracy rate, Cohen’s kappa (k) coefficient, and a 5-point explanatory quality score.
Results: ChatGPT correctly classified 13 out of 15 cases in line with expert evaluations, achieving an overall accuracy rate of 86.7% and a k value of 0.73,
indicating substantial agreement. The average explanation quality score was 4.4+0.6, reflecting high clinical reasoning and consistency. Inconsistencies
occurred in two borderline cases with moderate PCl scores (16-18) and unfavorable histology, such as signet-ring cell or poorly differentiated adenocarcinoma.
Discussion: ChatGPT demonstrated strong consistency with expert clinical decision-making in assessing CRS+HIPEC eligibility and provided structured,
clinically meaningful reasoning. Although performance deteriorated in biologically aggressive or borderline scenarios, this suggests that large language models
could serve as promising clinical decision support tools in surgical oncology.
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Introduction

Colorectal cancer with peritoneal metastases is one of
the challenging problems in oncological treatment and is
generally associated only with poor outcomes of systemic
curative treatment modifications [1]. Over the past two
decades, cytoreductive surgery (CRS) and hyperthermic
intraperitoneal chemotherapy (HIPEC) have emerged as a
treatment option, with some series demonstrating sustained
survival prolongation and 5-year survival rates of 30-40% [2,3].
However, the efficacy of CRS+HIPEC is significantly reduced by
patient and system parameters such as high peritoneal cancer
index (PCl), residual disease after cytoreduction (incomplete
cytoreduction), poor performance status, and unfavorable
tumor biology [4]. Consequently, the selection process for
suitable candidates is complex and subjective, and largely
depends on multidisciplinary discussions during tumor board
meetings and clinical expertise [5]. In recent years, artificial
intelligence (Al) updates and large-scale language models such
as ChatGPT have begun to offer promising results in treatment
decision support by synthesizing various clinical, pathological,
and radiological inputs and producing logic-based outcomes
[6,7]. However, despite growing interest in Al comparisons in
oncology, decision data regarding the compatibility of such
models with broader acquisition ranges, particularly those with
high ranges such as CRS+HIPEC, remains insufficient.

This study investigates the accuracy, consistency (coherence),
and explanatory reasoning of ChatGPT in determining the
feasibility of surgery and making prognostic predictions for
colorectal cancer patients considered for CRS+HIPEC treatment,
and compares these results with expert clinical judgments.

Materials and Methods

This is a systematic analytical study based on a schematic
representation of the ChatGPT-5 decision-making test in
patients with colorectal cancer with peritoneal metastases. Five
clinical scenarios for CRS+HIPEC procedures were designed
based on continuous variables. These variables include age,
ECOG performance status, peritoneal cancer index (PCl),
histological type (well, moderately, poorly differentiated, or
signet ring cell carcinoma), serum albumin level, and treatment
status.

For each scenario, ChatGPT (GPT-5 model) was asked three
structured questions:

1. Whether the patient is eligible for CRS+HIPEC

2. The expected 3-year survival probability (high, moderate, or
low)

3. The rationale behind the decision.

The same scenarios were independently reviewed by two
experienced surgical oncologists specializing in CRS+HIPEC.
ChatGPT responses were compared with expert opinions.
Agreement was assessed using Cohen’s kappa coefficient and
overall accuracy rates. Additionally, each explanation generated
by artificial intelligence was rated by the researcher on a
5-point explanation quality scale (1 = poor, 5 = excellent) based
on completeness, clinical reasoning, and consistency.
Statistical Analysis

All data were analyzed using IBM SPSS Statistics version
26.0 (IBM Corp., Armonk, NY, USA). Descriptive statistics

were expressed as counts, percentages, and mean + standard
deviation. Agreement between ChatGPT and the expert
regarding CRS+HIPEC applicability decisions was assessed
using Cohen’s kappa (k) coefficient and overall accuracy rate;
K values < 0.20 were interpreted as poor, 0.21-0.40 as fair,
0.41-0.60 as moderate, 0.61-0.80 as substantial, and > 0.80
as nearly perfect agreement. Explanatory quality scores (1-5
scale) were summarized as mean + SD.

Ethical Approval

Ethical approval was not obtained because this study was
retrospective and used anonymized patient data.

Results

A total of 15 colorectal cancer cases with peritoneal metastasis
were evaluated (Table 1). The median age of the cases was 63
years (range 50-76), and the median Peritoneal Cancer Index
(PCl) score was 15 (range 6-28). ECOG performance status
values ranged from O to 3. Histologically, four cases were well-
differentiated, four were moderately differentiated, three were
poorly differentiated, and four had significant cell carcinoma.
The mean serum albumin level was 3.7 + 0.4 g/dL. In terms
of systemic treatment response, two cases (13%) achieved
complete response (CR), six cases (40%) achieved partial
response (PR), five cases (33%) achieved stable disease (SD),

Table 1. Clinical characteristics of hypothetical scenarios

Variable

Range / Distribution

Age (years) 50-76 (median 63)
ECOG performance status 0-3
PCl score 6-28 (median 15)

Histologic type Well (4), Moderate (4), Poor (3), SRC (4) 15 (100%)

Albumin (g/dL) 2.9-4.4 (mean 3.7 + 0.4)
Response to chemotherapy CR 2 (13%), PR 6 (40%), SD 5 (33%), PD 2 (13%)

Abbreviations: CR = complete response; PR = partial response; SD = stable disease; PD = progressive disease;
SRC = signet-ring cell carcinoma; PCI = peritoneal cancer index; ECOG = Eastern Cooperative Oncology Group
performance status

Table 2. Comparison of operability decisions between ChatGPT
and the expert

Explanation
Quality (1-5)

Scenario ChatGPT Decision Concordance

Expert Decision

1 Operable Operable Yes 5
2 Inoperable Inoperable Yes 5
3 Operable Operable Yes 4
4 Operable Operable Yes 5
5 Inoperable Inoperable Yes 5
6 Operable Operable Yes 4
7 Inoperable Inoperable Yes 5
8 Operable Operable Yes 4
9 Inoperable Operable No 3
10 Operable Operable Yes 4
11 Inoperable Inoperable Yes 5
12 Operable Operable Yes 5
13 Inoperable Operable No 3
14 Inoperable Inoperable Yes 5
15 Operable Operable Yes 4

Overall accuracy: 86.7%, Cohen'’s k = 0.73, Mean explanation score = 4.4 + 0.6
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Table 3. ChatGPT performance across clinical subgroups

Mean Quality

Subgroup n  Accuracy (%) Remark

Score

Non-SRC histology n 90.9 46 +05 Strong agreement
SRC histology 4 750 40107 Reduced reliability
PCl <15 8 100 4804 Consistent
PClI>15 7 71.4 41+05 Borderline performance
ECOG 0-1 10 90 45+05 High consistency
ECOG = 2 5 80 42+06 Slightly reduced

Abbreviations: SRC = signet-ring cell carcinoma; PClI = peritoneal cancer index; ECOG = performance status

and two cases (13%) achieved progressive disease (PD).
ChatGPT correctly classified 13 out of 15 cases in line with
expert evaluations, achieving an overall accuracy rate of 86.7%.
The Cohen Kappa coefficient for combined agreement with
ChatGPT was 0.73, indicating substantial agreement (Table 2).
Two borderline cases (Scenarios 9 and 13) showed different
assessments; both had moderate PCl values (16-18) and
unfavorable histologies such as prominent ring cells or poorly
differentiated adenocarcinoma.

The average descriptive quality score for ChatGPT responses is
4.4 + 0.6, reflecting a generally high level of clinical reasoning
and consistency. Higher-quality explanations (score = 5) were
more common in cases with low PCl, good performance,
and no SRC, while lower scores (score = 3) were observed in
inconsistent or biologically aggressive scenarios (Table 3).

Discussion

In this scenario-based analysis, ChatGPT demonstrated a
high level of agreement with expert surgeons’ decisions in
determining the operability of CRS+HIPEC candidates, achieving
an overall accuracy rate of 86.7% and a Cohen’s kappa value
of 0.73. These values indicate that large language models
(LLMs) may be beginning to approach expert-level reasoning
in complex oncological decision-making environments. Similar
consistency between Al-based models and physicians has
also been reported in other medical fields, including oncology
treatment recommendations and radiological interpretation
[8,9].

The accuracy observed in our study is consistent with recent
evidence suggesting that decision support algorithms can
perform at an expert level in certain clinical contexts, but
may encounter difficulties in heterogeneous, borderline, or
biologically aggressive cases [10]. The inconsistent scenarios
observed in patients with intermediate PCl (16-18) and
signet ring cell or poorly differentiated histology in our study
reflect clinical gray areas that even multidisciplinary tumor
boards discuss extensively. These findings support previous
reports highlighting the difficulty in predicting the benefits of
CRS+HIPEC in aggressive histological subtypes, particularly in
signet ring cell carcinoma, which is associated with low survival
rates despite complete cytoreduction [11,12].

Beyond ChatGPT  generally
demonstrated a high explanatory quality score (average 4.4 +
0.6), indicating that the model can express clinically relevant
reasoning based on multiple parameters such as ECOG, PCl,
histology, and nutritional status. This level of interpretability is

binary  decision-making,

an advantage over many previous Al models that functioned as
“black boxes” without providing transparent reasoning [13]. The
observation that lower explanation scores primarily occurred
in inconsistent cases may indicate that model uncertainty
manifests as reduced reasoning depth, a behavior reflecting
clinicians’ expression of uncertainty when clinical parameters
conflict. Clinically, our findings highlight the potential for
ChatGPT to serve as an auxiliary tool in the complex surgical
oncology decision-making process, particularly by providing
structured, repeatable logic that can complement experts’
decisions. However, as highlighted in previous reviews, the use
of Al systems in oncology must consider data quality, domain
specificity, and ethical considerations before being integrated
into patient care[14,15]. Prospective validation studies involving
real CRS+HIPEC cases, multicenter datasets, and comparisons
with other Al models are necessary to define the reproducibility
and clinical safety of such systems.

Overall, this study provides preliminary evidence that ChatGPT
can mimic expert-level reasoning in the CRS+HIPEC setting,
while revealing predictable weaknesses in biologically complex
scenarios, demonstrating strong alignment with the human
decision-making process. As Al models continue to evolve,
their roles in multidisciplinary tumor boards may expand from
passive assistance to active participation in personalized
surgical oncology decision support.

Limitations

This study has several limitations. It is based on hypothetical
scenarios rather than real patient data, which may not fully
reflect clinical variability. Only one expert opinion was used
for comparison, limiting generalizability. The small number of
cases (n = 15) also reduces statistical power. Furthermore,
ChatGPT’s reasoning was limited to text-based variables and
may not account for imaging or molecular data. Despite these
limitations, the study provides preliminary evidence supporting
the potential use of large language models as decision support
tools in surgical oncology.

Conclusion

In this scenario-based study, ChatGPT demonstrated significant
alignment with expert surgeons’ judgments when assessing the
operability of CRS+HIPEC candidates and provided clinically
meaningful, explainable justifications. The model’s performance
was consistent in cases with low PCl, good performance, and
no SRC, but declined in biologically aggressive or borderline
scenarios. These results highlight the importance of large
language models that have the potential to assist clinicians in
complex oncological decision-making processes by providing
structured and transparent reasoning. Future studies using
real-world datasets, multi-expert comparisons, and multimodal
integration are needed to validate and improve the clinical
applicability of Al-based decision support systems in surgical
oncology.
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