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Abstract:
With laser osteotomy, patients may expect clean incisions and minimal damage to bone structure. With the smart laser
osteotomy method, this study has suggested using Optical Coherence Tomography (OCT) to track the ablation as it
occurred. The OCT image is useful for distinguishing different types of tissue and giving the ablation laser guidance on
where to focus its energy to avoid damaging vital structures like bone marrow and nerves. Furthermore, the application
relies on the quality of the OCT picture to determine the tissue classifier’s exactness. Because of this, establishing a
reliable feedback system depends heavily on picture denoising. The frame averaging approach is widely utilized as a
means of picture denoising in Optical Coherence Tomography (OCT). The more photographs that are used, the better
the final image will seem. However, this method requires more time to acquire data and makes the system more
vulnerable to motion abnormalities. To get around these restrictions, a deep learning denoising algorithm is used to
simulate the frame-averaging approach. The generated image was of higher quality than traditional digital filtering
techniques while maintaining the same level of detail as when using a frame-averaging approach. This study also
analyzes how the proposed strategy impacts the precision of the tissue classifier model to inform the ablation laser’s
adjustments. After applying image denoising, a significant improvement has been observed in the tissue classifier’s
performance. It is also evident that the classifier trained with deep learning denoised images was as accurate as the
classifier trained with frame-averaged images.
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I. Introduction
LASER osteotomy has various benefits over mechanical instruments, including reduced tissue loss, more
precision cutting, and a lower danger of bacterial pollution [1]. In addition to allowing more intricate cuts including
circular, diamond, and dove-tail forms [2], [3], the laser osteotome’s narrow concentrated cut allows surgeons to
move beyond straight cuts. Additionally, a feedback mechanism may be implemented into the non-contact laser
osteotome to avoid inadvertently cutting vital tissues like bone marrow and nerves. Examples of such feedback
systems include optical spectroscopy and aural response created [4], [5]. But these techniques trust signals
released from the laser excision procedure, and they do allow for some harm to the vital tissues. There is a non-
ablative alternative to evaluating the laser ablation procedure through the use of an OCT imaging system
integrated with the ablation beam. A relatively new method, OCT practices the characteristics of light propagation
through medium and interference phenomena to conduct noninvasive cross-sectional tomography. Parallel to
ultrasound tomography, but using light rather than sound, this technique has the potential to revolutionize medical
diagnostics. Reconstructing the original signal involves gauging the intensity and echo period interruption of light
replicated or diffracted from microscopic constructions deep inside the tissue. Because of its capabilities that are
legitimate, elevated, and location-based, OCT is a competitive option for studying delicate tissue structures.
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