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ABSTRACT

Introduction: Artificial intelligence was formally introduced in 1956, and since then, platforms trained on large datasets have been
developed to generate increasingly accurate outputs. The Kfuri-Schatzker classification of tibial plateau fractures enables more
precise analysis, particularly when CT imaging is integrated. This study compared the diagnostic accuracy of the ChatGPT-40
model with that of expert evaluators. Materials and Methods: A retrospective observational study was conducted to compare
the interpretations of an expert observer with those generated by ChatGPT-40. A dataset of 45 expert-published case reports
including radiographs and CT scans from databases such as PubMed, Elsevier, and SciELO was used to refine the prompt guid-
ing ChatGPT-40’s analysis. Six additional case reports of tibial plateau fractures, none previously provided to the model, were
selected for evaluation. ChatGPT-40 analyzed each case and proposed a classification according to the Schatzker-Kfuri system.
Its responses were compared with the expert diagnoses reported in the literature. Results: ChatGPT-40 correctly classified all
the cases analyzed. In bicondylar fractures, the model accurately identified components of subsidence, shear (split) pattern, and
epiphyseal-diaphyseal dissociation. Cohen’s kappa coefficient was 1.00, indicating perfect agreement.

Conclusion: The ChatGPT-40 model demonstrated high diagnostic accuracy in classifying tibial plateau fractures using the
Schatzker-Kfuri system, achieving agreement comparable to that of an expert evaluator.
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Evaluacion de la clasificacion de las fracturas de platillo tibial segun Schatzker-Kfuri utilizando radiografias
y tomografia. Comparacion entre el observador experto y el modelo ChatGPT-4o0

RESUMEN

Introduccion: La inteligencia artificial fue presentada formalmente en 1956, luego, se crearon plataformas con un conjunto de
informacion para obtener el resultado apropiado. La clasificacion de fracturas de platillo tibial de Kfuri y Schatzker permite hacer
un analisis mas preciso, especialmente al integrar cortes tomograficos. En este estudio, se compard la capacidad diagnéstica del
modelo ChatGPT-40 con la evaluacién del panel de expertos. Materiales y Métodos: Estudio retrospectivo, observacional para
comparar la interpretacion del observador experto y la del ChatGPT-40. Se recopilaron 45 reportes de caso publicados por exper-
tos con radiografias y tomografias, en distintas bases de datos, como PubMed, Elsevier, SciELO, que se usaron para mejorar el
analisis del ChatGPT-40. Se seleccionaron 6 reportes de caso de fractura de platillo tibial, que no se habian cargado previamente
en la plataforma para analizar la interpretacion del ChatGPT-40 en base al Prompt creado antes. El modelo ChatGPT-40 analizé
cada uno de los casos y propuso una clasificacion basada en el sistema de Schatzker-Kfuri. Las respuestas fueron contrastadas
con la informacién obtenida de reportes de casos. Resultados: El ChatGPT-40 clasificé correctamente los casos analizados. Los
componentes de hundimiento, trazo de cizallamiento (split) y disociacién epifisodiafisaria fueron identificados, con precision, en
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los casos bicondilares. Asimismo, se utilizaron medidas de concordancia kappa de Cohen: 1.00, lo cual se interpreta como concor-
dancia perfecta. Conclusion: El ChatGPT-4o tuvo una alta capacidad diagndstica en la clasificacion de fracturas de platillo tibial
segun Schatzker-Kfuri, equiparable a la de un experto.
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INTRODUCTION

Artificial intelligence (AI) was formally introduced in 1956.! Over the years, increasingly sophisticated com-
puter programs have been developed for use in various fields, including orthopedics and traumatology. However,
current platforms require an appropriate prompt or set of information to produce accurate outputs.>

In traumatology and orthopedics, tibial plateau fractures represent a significant diagnostic and therapeutic chal-
lenge. The Schatzker classification, created in 1979 and widely used in orthopedic practice, categorizes fractures
of the tibial plateau. More recently, a three-dimensional evaluation model based on computed tomography (CT)
was developed to better define the anatomical involvement of plateau quadrants, giving rise to the Schatzker—
Kfuri classification in 2018.° This system allows differentiation between unicondylar, bicondylar, and epiphyseal-
diaphyseal dissociation fractures and has improved surgical planning.

The objective of this study was to compare the ability of the multimodal language model ChatGPT-4o to clas-
sify tibial plateau fractures using both radiographs and CT images with that of expert case reports published in
the literature.

MATERIALS AND METHODS

A retrospective, observational study was conducted to compare the interpretation of an expert observer with
that of ChatGPT-40. To create the prompt, 45 case reports published in databases such as PubMed, Elsevier, and
SciELO were included. These reports contained anteroposterior and lateral knee radiographs and axial, coronal,
and sagittal CT scans of the knee. Case reports with incomplete CT series or without complete radiographs were
excluded. Thus, the 45 expert-validated case reports with radiographs and CT scans were used to improve the ac-
curacy of ChatGPT-40’s interpretive performance. Prior to uploading, the images were organized in the following
order: anteroposterior knee radiograph, lateral radiograph, and axial, coronal, and sagittal CT slices of the tibial
plateau (Figure).

Figure. Sequence of radiographic and CT images used for interpretation by the platform.

Additional content was incorporated into the prompt, including anatomical descriptions, basic traumatology
concepts, examples of split or shear fractures, depression patterns, combined fracture mechanisms, and fractures
with epiphyseal- diaphyseal extension.
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Descriptive information and corresponding illustrations were progressively uploaded until the AT model prompt
was complete. Subsequently, 45 case reports in DICOM format were uploaded to further refine the model’s inter-
pretive capability. Finally, six expert case reports not previously included were used for the evaluation phase. Each
of the six reports represented a different fracture pattern included in the classification system.

ChatGPT-40 sequentially analyzed each image set and proposed a classification based on the Schatzker—Kfuri
system. The proposed classification was recorded and compared with the reference classification documented in
the original case reports. A classification was considered correct when it matched the expert-reported classification
exactly.

RESULTS

All six cases were correctly classified by the model. The following fracture patterns were accurately identified:
Pure depression (type III)

Lateral split/shear (type I)

Bicondylar fracture without dissociation (type V)

Epiphysiodiaphyseal dissociation (type VI)

Medial column involvement (type IV)

Depression with lateral split (type 1I)

A summary of the comparison is shown in the Table.

The analysis of the six expert-described case reports compared with the ChatGPT-40 interpretation demonstrated
complete agreement based on both radiographic and three-dimensional assessment. Importantly, the study yielded
a Cohen’s kappa coefficient of 1.00, which is interpreted as perfect agreement.

Table. Results of expert case reports compared with the Schatzker-Kfuri classification generated by ChatGPT-4o.

Case Schatzker Schatzker-Kfuri ChatGPT-40 Affected Concordance
classification classification classification quadrants
1 v IV - PM

Schatzker IV Correct

2 1T IT- AL Schatzker 11 AL Correct

3 A\ V-AL + PM Schatzker V AL + PM Correct

4 1 I - AL (pure split) Schatzker [ AL (pure split) Correct

5 VI VI - AL + PM + (epiphyseal- Schatzker VI AL + PM + epiphyseal- Correct
diaphyseal dissociation) diaphyseal dissociation

6 III IIT - AL (pure depression) Schatzker IIT AL (pure depression) Correct

AL = anterolateral; PM = posteromedial.

DISCUSSION

The results of this study are consistent with recent publications demonstrating the growing potential of artificial
intelligence in the diagnosis of articular fractures. In particular, studies by Mohammadi et al.* and Van der Gaast
et al.> have shown that models such as ChatGPT-4o can achieve accuracy levels comparable to those of specialist
radiologists in interpreting radiographs. Similar findings have been reported in resource-limited settings, where
the addition of three-dimensional CT reconstruction significantly improved diagnostic interpretation, as described
by Markhardt et al.® Furthermore, recent reviews on Al in orthopedic surgery emphasize the need for comparative
studies against expert clinicians to establish the validity of Al-based image interpretation. Gyftopoulos et al.,” and
Kuo et al.® evaluated the predictive performance of deep-learning models for classifying tibial plateau fractures
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and demonstrated promising applicability in real clinical scenarios. Additional contributions from Giordano et al.,’
Singh Sidhu et al.,'” Cai et al.,'" Liu et al.,'”” Martinez and Cayon,"? and De Cicco et al.'* offer complementary evi-
dence regarding surgical approaches, associated fracture patterns, and functional prognosis that could eventually
be incorporated into automated models for classification and therapeutic planning.

Kuo et al.? also reported that Al performance exhibits a sensitivity and specificity approximately 3% lower than
that of physicians, although the differences were not statistically significant. Likewise, Alenazi et al."> highlight
that Al can be a valuable adjunct to clinical judgment, particularly in environments with limited specialist avail-
ability.

The Schatzker—Kfuri classification represents a greater interpretative challenge than traditional radiographic
systems, as it incorporates tomographic and three-dimensional information. Despite this, the model in our study
was able to identify fracture patterns in each quadrant with high precision and to correctly recognize the presence
or absence of metaphyseal-diaphyseal dissociation.

Overall, our findings demonstrate that, when provided with appropriate visual guidance and a structured analyti-
cal approach, multimodal language models can serve as useful adjuncts in orthopedic education and diagnostic
support in traumatology.

CONCLUSIONS

The ChatGPT-40 model correctly classified all six cases of tibial plateau fractures according to the three-dimen-
sional Schatzker-Kfuri classification, achieving complete agreement with an expert observer. This paves the way
for the use of Al as a tool for clinical decision support, particularly in training or diagnostic validation settings.
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