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Abstract

Background: Sturge-Weber syndrome (SWS) and Klippel-Trenaunay syndrome (KTS) are complex vascular malformation
syndromes that require multidisciplinary team (MDT) management. However, the traditional MDT approach faces challenges
such as time coordination, geographical barriers, and inefficiencies in cross-disciplinary communication.

Objective: This study aims to evaluate ChatGPT’s potential in simulating MDT decision-making for SWS and KTS by
comparing its diagnostic and treatment recommendations with traditional MDT conclusions.

Methods: A case-based proof-of-concept design was employed, retrospectively analyzing MDT records of two SWS and two
KTS patients. Clinical data, imaging, and laboratory results were input into ChatGPT, and its outputs were evaluated by two
dermatology experts using a 1-5 Likert scale across five dimensions: accuracy, completeness, appropriateness, insight, and
safety.

Results: ChatGPT performed well in most dimensions, particularly in appropriateness, but showed occasional uncertainty in
handling complex or rare cases, such as in gene-phenotype associations. Inter-rater reliability ranged from negligible to moderate
(ICC -0.00 to 0.63), with no significant differences observed between the experts’ ratings (p > 0.05).

Conclusions: ChatGPT shows strong potential as a tool for simulating MDT decision-making, particularly in diagnostic
accuracy, completeness of recommendations, and cross-disciplinary insights. However, it has limitations in managing complex
cases and ensuring the feasibility of its recommendations. Future studies with larger sample sizes and multi-center validation are
needed to fully assess its clinical value.
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Abstract

Background: Sturge-Weber syndrome (SWS) and Klippel-Trenaunay syndrome (KTS) are complex
vascular malformation syndromes that require multidisciplinary team (MDT) management. However,
the traditional MDT approach faces challenges such as time coordination, geographical barriers, and
inefficiencies in cross-disciplinary communication.
Objectives: This study aims to evaluate ChatGPT’s potential in simulating MDT decision-making for
SWS and KTS by comparing its diagnostic and treatment recommendations with traditional MDT
conclusions.
Methods:  A case-based  proof-of-concept  design  was  employed,  retrospectively  analyzing  MDT
records of two SWS and two KTS patients. Clinical data, imaging, and laboratory results were input
into ChatGPT, and its outputs were evaluated by two dermatology experts using a 1-5 Likert scale
across five dimensions: accuracy, completeness, appropriateness, insight, and safety.
Results: ChatGPT performed well in most dimensions, particularly in appropriateness, but showed
occasional uncertainty in handling complex or rare cases, such as in gene-phenotype associations.
Inter-rater reliability ranged from negligible to moderate (ICC -0.00 to 0.63), with no significant
differences observed between the experts’ ratings (p > 0.05).
Conclusions:  ChatGPT shows  strong  potential  as  a  tool  for  simulating  MDT decision-making,
particularly  in  diagnostic  accuracy,  completeness  of  recommendations,  and  cross-disciplinary
insights. However, it has limitations in managing complex cases and ensuring the feasibility of its
recommendations. Future studies with larger sample sizes and multi-center validation are needed to
fully assess its clinical value.
Keyword: Sturge-Weber syndrome; Klippel-Trenaunay syndrome; ChatGPT; Artificial Intelligence;
multidisciplinary team

Introduction

Background: Vascular Malformation Syndromes and the Role of MDTs
Sturge-Weber syndrome (SWS) and Klippel-Trenaunay syndrome (KTS) are typical multi-system
vascular  malformation  syndromes  (VMS),  involving  various  organ  systems  such  as  the  skin
vasculature,  nervous system,  and musculoskeletal  structures[1].  SWS is  mainly  characterized  by
facial  port-wine  stains,  meningeal  vascular  malformations,  and  glaucoma,  while  KTS  typically
presents with cutaneous vascular malformations, varicose veins, and limb hypertrophy[2,3]. Due to
the complex and highly heterogeneous clinical features of these syndromes, diagnosis and treatment
often require a multidisciplinary team (MDT) approach, which integrates expertise and therapeutic
strategies from multiple specialties[4–6]. Although the MDT approach aims to improve diagnostic
and treatment outcomes through cross-disciplinary collaboration, its implementation faces significant
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challenges.  The traditional  MDT mode usually  requires  fixed  schedules,  locations,  and involves
experts  from  diverse  fields,  such  as  dermatology,  neurology,  ophthalmology,  and  pediatric
surgery[7]. However, practical issues—such as scheduling difficulties, geographical barriers, high
resource consumption, and inefficient communication across disciplines—often lead to diagnostic
delays  or  insufficiently  personalized  treatment  plans,  ultimately  affecting  patient  prognosis[8,9].
These  challenges  are  especially  pronounced  in  rural  and  remote  areas  with  limited  healthcare
resources.  Therefore,  there is  an urgent  need to  explore innovative alternatives to the traditional
MDT mode[10].

Artificial Intelligence and Its Potential in MDT Simulations
Recent  advances  in  artificial  intelligence  (AI)  have  significantly  influenced  various  fields  of
medicine,  particularly  in  clinical  decision-making[11].  One  of  the  most  promising  AI  tools  is
OpenAI’s ChatGPT, a natural language processing model capable of integrating heterogeneous data,
performing  logical  reasoning,  and  generating  human-like  responses.  In  the  context  of
multidisciplinary clinical decision-making, GPT-based models have been validated for their ability to
integrate  genomic,  transcriptomic,  and  imaging  data,  thereby  supporting  cancer  diagnosis  and
prognosis prediction effectively[12,13]. This cross-modal integration capability lays the foundation
for  applying  GPT models  in  the  management  of  complex  diseases,  such  as  VMS,  which  often
requires comprehensive interpretation of multi-omics data in the MDT setting. Notably, the recently
introduced  ChatGPTo1  model  is  specifically  designed  to  handle  complex  reasoning  tasks  and
effectively  address  challenges  requiring  advanced  inference[14].  Although  ChatGPT has  shown
considerable promise in clinical decision-making, its potential application in VMS, particularly in
simulating the MDT process, remains underexplored.

Objectives of This Study
Given  the  complexity  of  managing  SWS  and  KTS  and  the  high  demand  for  multidisciplinary
collaboration, this study addresses two main questions: First, can ChatGPT generate diagnostic and
treatment recommendations similar to those of traditional MDTs? Second, what are the feasibility
and limitations of using ChatGPT to simulate MDTs, particularly in integrating cross-disciplinary
information and offering personalized treatment plans? To address these questions,  we employ a
proof-of-concept  approach,  retrospectively  analyzing  MDT records  of  two  KTS  and  two  SWS
patients.  We  simulate  the  MDT  process  with  ChatGPT  and  compare  ChatGPT-generated
recommendations to actual MDT conclusions. This study provides initial evidence for AI-assisted
management of complex VMS and lays the foundation for future large-scale, multi-center studies.
Additionally, it offers insights into the development of innovative cross-disciplinary AI collaboration
in healthcare.

Method

Study Design and Case Selection
This study adopts a case-based proof-of-concept design to retrospectively analyze the MDT records
of two patients with SWS and two patients with KTS. Figure 1 presents a flowchart outlining the
research process. Four cases were randomly selected from a pool of available records with complete
clinical data, including patient history, imaging results, and necessary genetic testing

ChatGPT Simulation of MDT Consultation
The clinical  data,  imaging results,  and laboratory  findings  were fed into ChatGPT (ChatGPTo1,
accessed on December 28, 2024) following predefined input instructions to generate diagnostic and
treatment  recommendations  (supplement  file  1).  All  data  were  anonymized  prior  to  input  in
accordance with patient privacy standards[15].
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Expert Evaluation Criteria
Two dermatology experts (LQF, who participated in the MDT, and LX, who did not) independently
rated  the  outputs  from  ChatGPT.  The  evaluation  criteria  included  accuracy,  completeness,
appropriateness, insight, and safety[16], using a 1-5 Likert scale[17]. Experts also provided personal
insights and feedback whenever discrepancies were found between ChatGPT’s outputs and actual
MDT conclusions, to help analyze the potential reasons for these discrepancies.

Statistical Analysis
The expert ratings will be summarized using descriptive statistics, including median and interquartile
range (IQR), to demonstrate the distribution of scores. To assess inter-rater reliability, the Intraclass
Correlation Coefficient (ICC) will be used to analyze the consistency between the two experts[18].
Additionally, the Wilcoxon signed-rank test will be employed to examine significant differences in
ratings between the experts  on the same dimensions[19].  Exact  p-values  were attempted for the
Wilcoxon signed-rank test; however, due to the presence of tied ranks and zero differences in the
small  sample  (n=4),  normal  approximation  with  continuity  correction  was  applied.  Statistical
significance will be interpreted with caution, considering the reduced power in detecting differences
due to the limited sample size.

Figure 1. Research framework for evaluating ChatGPT in multidisciplinary team consultations

Result

Expert Ratings of ChatGPT’s Performance
This study conducted a multi-dimensional evaluation of the diagnostic and treatment suggestions
generated by ChatGPT in MDT consultation, based on assessments by two clinical experts. A 1-5
Likert scale was used for each dimension, with the results presented in Table 1. Descriptive analysis
indicated that the median score for Expert 1 (LX) ranged from 4.0 to 5.0 (Interquartile Range [IQR]
= 0.0–0.3), with the appropriateness (Median = 5.0, IQR = 0.3) and safety (Median = 5.0, IQR = 0.0)
dimensions both receiving the highest possible score. For Expert 2 (LQF), the median score ranged
from 3.5  to  4.5  (IQR = 0.3–1.3),  with  the  completeness  dimension  receiving  the  highest  score
(Median = 4.5, IQR = 1.3). Overall, ChatGPT’s suggestions performed best in the appropriateness
and safety dimensions, but there was considerable variability in expert ratings for the completeness
and insight dimensions.

Inter-Rater Reliability
Intraclass  correlation  coefficient  (ICC)  analysis  revealed  that  the  consistency  levels  across
dimensions ranged from negligible to moderate (ICC range: -0.00 to 0.63). According to Cicchetti’s
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standards (ICC < 0.40 is poor, 0.40–0.59 is moderate)[20], the highest consistency was observed in
the accuracy dimension (ICC = 0.63, 95% CI: -0.20 to 0.97), while the completeness dimension
showed negligible consistency (ICC = -0.00, 95% CI: -1.33 to 0.90). Notably, the lower bound of the
ICC confidence interval with a negative value may reflect the instability of the statistical model due
to the small sample size (n = 4) and should be interpreted with caution.

Statistical Comparison of Expert Ratings
Results from the Wilcoxon signed-rank test showed no statistically significant differences in ratings
between the experts across all dimensions (p > 0.05). In the appropriateness dimension, despite some
minor discrepancies in the experts’ ratings (Expert 1: 4/5/5/5; Expert 2: 4/5/5/4), the p-value was
1.000. This result may be attributed to the small sample size (n = 4) and the presence of three pairs of
zero  differences,  leading  to  insufficient  statistical  power.  It  suggests  that  there  might  be  subtle
subjective differences in the rating criteria between the experts, although these differences were not
detected  due  to  the  sample  size  limitations.  For  other  dimensions,  the  difference  in  the  safety
dimension was close to the significance threshold (p = 0.174), but the low sample size limited the
test’s power.

Table 1. Expert evaluation of ChatGPT outputs in MDT consultations

Dimension
Expert 1 score
(Median,
IQR)

Expert  2 score
(Median, IQR)

ICC (95% CI)
Wilcoxon  p-
value

Accuracy 4.0 (0.3) 3.5 (1.3) 0.63 (-0.20, 0.97)a 0.346
Completeness 4.0 (0.0) 4.5 (1.3) -0.00  (-1.33,

0.90)a
0.773

Appropriaten
ess

5.0 (0.3) 4.5 (1.0) 0.57 (-0.47, 0.96)a 1.000b

Insight 5.0 (0.3) 4.0 (0.3) 0.25 (-0.36, 0.91)a 0.346
Safety 5.0 (0.0) 4.0 (0.5) 0.00 (-0.26, 0.76)a 0.174

a. ICC estimates with negative lower bounds suggest negligible agreement beyond chance in this
small sample.  
b. p-value of 1.000 reflects insufficient statistical power to detect differences due to tied ranks and
zero differences in small samples (n=4).  
ICC calculated using a two-way mixed-effects model for absolute agreement.  
Wilcoxon signed-rank tests performed with normal approximation and continuity correction due to
tied ranks and zero differences.  

Discussion

Strengths and Weaknesses of ChatGPT in MDT Simulation
Early studies with small sample sizes in cancer and cardiovascular diseases have shown promising
results  regarding  ChatGPT’s  performance  in  simulating  MDT  consultations[21,22].  To  our
knowledge, this is the first study to evaluate ChatGPT’s ability to simulate MDT decision-making for
complex VMS, such as SWS and KTS.
ChatGPT demonstrated strong diagnostic capabilities in VMS cases, aligning with traditional MDT
conclusions  in  the  primary  diagnoses.  Each  diagnosis  was  supported  by  clinical  signs,  imaging
results,  and  differential  diagnoses,  reducing  the  risk  of  misdiagnosis.  For  instance,  in  Case  2,
ChatGPT accurately  identified  the  classic  triad  of  SWS — facial  port-wine  stain,  seizures,  and
leptomeningeal angiomas While ChatGPT’s diagnostic reasoning was comprehensive, it occasionally
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introduced  uncertainties.  In  Case  4,  for  example,  ChatGPT  did  not  fully  explore  the  clinical
significance  of  the  TYR gene mutation,  whereas  the  traditional  MDT provided a  more  detailed
interpretation based on expert experience. This highlights a challenge for AI models: although AI can
synthesize broad data, it may struggle with rare gene-phenotype associations. The static nature of
ChatGPT’s knowledge base (last updated in September 2021) further exacerbates this issue, limiting
its ability to incorporate the most recent research. In contrast, MDT experts continuously update their
knowledge and can apply the latest  advancements in medical science.  To address this,  emerging
technologies such as Grok2, which enable real-time data retrieval, could bridge this gap by enabling
AI models to access up-to-date research dynamically[23].

Clinical Implications and Future Research
While ChatGPT provided detailed and structured recommendations, covering medications, surgical
interventions, imaging, genetic counseling, and rehabilitation, some suggestions were impractical or
excessive. For example, in Case 3, ChatGPT proposed lymph node transplantation, which, although
theoretically valid, is not immediately feasible in many healthcare settings. In contrast, traditional
MDTs are more likely to propose validated, actionable solutions that consider practical constraints. A
notable  strength  of  ChatGPT  is  its  ability  to  provide  transparent,  logical  explanations  for  its
recommendations,  which is  valuable for clinical  education and patient communication[24,25].  In
contrast, traditional MDT decisions often rely on tacit knowledge and intuition, which are effective
but difficult to articulate or replicate[26]. This underscores the potential of ChatGPT as an MDT
support  tool,  especially  in  contexts  requiring  transparency  and  structured  reasoning.  Regarding
patient safety,  ChatGPT identified potential risks (e.g.,  glaucoma progression,  seizure recurrence,
vascular complications) and recommended preventive measures. It emphasized further evaluations
(e.g., MRI, genetic testing) before confirming irreversible decisions. While this cautious approach is
generally  beneficial,  it  could lead to  unnecessary costs  or patient anxiety.  Traditional MDTs, by
contrast,  balance risks and benefits  based on experience,  which may result  in a more pragmatic
approach. Developing standardized safety assessment tools could help address this discrepancy[27].

Limitations and Future Research Directions
This study assessed ChatGPT’s performance in real clinical scenarios, providing a more accurate
reflection of its potential clinical value[28]. However, the study has several limitations, including the
small sample size, retrospective design, lack of external validation, and absence of patient outcome
assessments. Furthermore, the model’s capacity for long-term learning was not considered. Future
research should involve larger sample sizes, multi-center data, and validation of patient outcomes to
better evaluate ChatGPT’s clinical value.

Conclusion
ChatGPT shows strong potential as an MDT support tool, particularly in diagnostic appropriateness,
completeness of recommendations, and cross-disciplinary insights. However, due to limitations in
handling complex and rare cases,  ensuring feasibility,  and updating  its  knowledge base,  its  role
should remain complementary to expert  decision-making.  The development  of real-time learning
capabilities and hybrid augmented intelligence systems could bridge the gap between AI and human
expertise, offering more robust solutions for complex disease management[29,30]. This study lays
the foundation for future large-scale research.
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Abbreviations
SWS: Sturge-Weber syndrome
KTS: Klippel-Trenaunay syndrome
VMS: vascular malformation syndromes
MDT: multidisciplinary team
AI: artificial intelligence
IQR: interquartile range
ICC: Intraclass Correlation Coefficient
MRI: magnetic resonance imaging
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