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Abstract

• Flap surgery is a common method used to cover defects following 
tumor ablation, trauma, or infection. However, insufficient 
vascularity in the transferred flap can lead to flap necrosis and failure. 
Proper postoperative monitoring is essential to prevent these 
complications. Recently, research has explored the use of infrared 
thermal imaging in plastic surgery, leading to its clinical application.

• This study comprises two separate parts: an in vivo experimental 
study and a clinical study. In this study, 28 rats underwent reverse 
McFarlane flap surgery, and their flaps were analyzed using a FLIR 
thermal imaging camera seven days post-surgery. Additionally, 
thermal images of flaps were taken on postoperative days 0, 1, 2, 3, 
and 7 in 22 patients. This study focused on temperature differences 
between normal skin and the perforator compared to the average 
flap temperature. 

• Results showed that the temperature difference was higher in the 
necrosis group and increased over time in cases of total necrosis. A 
lower perforator temperature compared to the flap’s average 
indicated vascular compromise, potentially leading to flap failure. 
The FLIR camera, being contact-free and convenient, shows promise 
for understanding and inferring the clinical progression of flaps in 
postoperative monitoring.

Methods

Conclusion

• Numerous studies are investigating flap monitoring 
using infrared thermal imaging. FLIR cameras offer the 
benefits of being non-invasive and highly convenient. 
While further  research is necessary before FLIR 
cameras can serve as definitive indicators for vascular 
compromise during flap monitoring, they can 
effectively function as auxiliary tools for assessing and 
predicting the overall clinical progression of flaps. 

• This study introduces a novel method for flap 
monitoring via infrared thermography by analyzing the 
temperature differential between the perforator area 
and the average flap temperature, demonstrating 
significant potential for enhancing the flap monitoring 
process.
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