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Introduction

Elbow fractures are the commonest injuries in children and are frequently evaluated with
plain radiographs in the acute setting.

Radiographic assessment of the paediatric elbow can however be challenging due to:
» Complex changing anatomy of growing bones.
» Varied appearance of ossification centres, which can confound interpretation.

As dedicated paediatric radiology services are not widely available, timely
reporting of these fractures could be delayed.

» Imperative for prompt and accurate diagnosis and management of these
Injuries to prevent significant complications.

Since 2023, ChatGPT-4 has offered image analysis capabilities, which may also be used for
radiographic analysis.

This study aims to validate ChatGPT-4’s diaghostic performance in detecting
bony fractures on paediatric elbow radiographs.

Materials and Methods

* A curated set of 200 paediatric elbow radiographs:
» 100 normal, 100 abnormal with at least one fracture site.
» 105 right elbow and 95 left elbow radiographs.

» Performed between October 2023 and March 2024 at the largest tertiary paediatric
hospital in Singapore.

* These anonymized radiographs were uploaded onto the ChatGPT-4 platform, and
subsequently prompted for fracture detection.

* ChatGPT-4’s outputs were then compared against verified radiology reports (ground-truth).

“Is there a fracture?”’

* “Where is the fracture?”
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Results

Males
Females
Median Age (years)

Fractures Sites (100 radiographs)
* Supracondylar

* Humeral Epicondyle

* Proximal Radius

* Proximal Ulna

* Monteggia Fracture-Dislocation

Radiographs with at >1 fracture site

109 (54%)
91 (46%)
/ (Range: 8 months to |19 years)

71 (71%)
5 (5%)
12 (12%)
14 (14%)
| (1%)

5 (5%)

Table 2:
Performance

Radiologist
Reports (Ground
truth)

Normal (No #)

Abnormal (#)

Total

Concordance:

ChatGPT Output

Normal Abnormal (#)
(No #)

82 18

|3 87

95

v' 169 (85%) — 87/100 cases with fractures, 82/100 normal cases.
v ChatGPT identified fracture site accurately in 68 (78%) of 87 cases which it had detected

fractures correctly.

Discordance: 31 (15%) — 13/100 cases with fractures, 18/100 normal cases.

Specificity | __PPV___

0.85 0.85

Conclusion

0.87

0.82 0.83 0.87

This study highlights the utility and potential applications of ChatGPT1-4

as a valuable point-of-care tool in aiding detection of paediatric elbow

fractures in emergency settings:

v Where availability of paediatric radiology services may be limited.

v’ Larger multi-centre datasets are required to validate the performance of

the algorithm further.

Results- Sample Output (Normal Radiograph)

Is there a fracture

Based on the provided images 63a and 63b, there appears to be no obvious fracture in the bones
depicted. The continuity of the cortical bone appears intact, and there are no clear signs of a
break or discontinuity. However, it is essential to consult a radiologist or medical professional for

an accurate diagnosis.

O O POV

Is there a fracture |

Let's examine the newly provided images for any signs of fractures: \

1. Image 38a.JPG: This is a lateral view of the right elbow. There appears to be a visible fracture
line in the distal humerus, consistent with a supracondylar fracture. The alignment of the
bones shows a fracture extending through the distal humerus, which is typical for this type of
injury.

. Image 38b.JPG: This is an anteroposterior (AP) view of the right elbow. The fracture line seen
in the lateral view is also visible here, showing a disruption in the continuity of the bone

structure in the distal humerus.

Based on these observations, the images confirm the presence of a supracondylar fracture of the
distal humerus. This fracture type often requires careful management to ensure proper healing
and to avoid complications. It is crucial to have these images reviewed by an orthopedic specialist
to determine the best course of treatment, which may include immobilization or surgical

intervention depending on the severity and displacement of the fracture.
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