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Abstract

Background: The frenum under normal conditions does not have
pathological consequences. However, in some cases it can present clinical
problems, fundamentally of orthodontic, prosthetic, phonetic or
periodontal nature. Frenectomy is a common procedure in the field of oral
surgery. Different surgical techniques are used to perform frenectomy
including laser technique, which offer new perspective due to their
differentiating characteristics and advantages.

The Objectives of This Study: were to evaluate the effect of CO,
laser at 10600 nm on soft and hard oral tissues in vitro model, and to
assess the usefulness and evaluate the surgical management efficiency of
CO; laser- assisted frenectomy in clinical trial.

Materials, Patients and Methods:
This study was carried out in two steps. The first was the preliminary

study that was made on fresh tissue specimens from sheep, using surgical
CO, laser with different operation modes and dose parameters on the
tongue, and bone making holes (for 5.3520.15 second), incisions and
cutting. The depths and widths of holes and incisions were measured
using endodontic file under magnification, and incision’s tissue
carbonization degree was observed. The speed of incisions was calculated
and the required time for cutting was measured using sport clock.

The following step, clinical cases series of 10 female patients (aged 17 to
58 years old), who underwent CO, laser-assisted frenectomy (2388.53
W/cm? in CW mode and 140.923 J/ cm , t=1ms in pulsed mode).
Anesthesia method and need, the duration of surgery and intraoperative
bleeding events were recorded in all cases. Also patient preoperative fear,
perception and comments were reported. Ratings of postoperative pain
and functional complications for each patient in a questionnaire (chart)
survey were reported using the Wong-Baker FACES Pain Rating scale at
3 h and in 1% week postoperatively. All patients were examined at 3, 7,
14, and 30 days after the operation in order to assess the surgical wound
healing.

Results: In preliminary study, the depths of soft tissue holes were
increasing with increasing the power density and pulse duration from
90us to 1.7ms in 100 ps increments in pulsed mode, and so the depths
and diameters of bone holes were increasing with increasing the power



density in CW Mode. The depth, width and tissue carbonization degree of
incisions were correlated with power density, pulse duration and pulse
interval parameters. The required time for cutting was decreasing as the
power density increases.

In clinical series study, five patients were operated on without infiltration
anesthesia. Intraoperative bleeding events were bloodless to oozing.
There was no preoperative fear; patients’ perceptions were comfortable
with satisfactory comments except in one case. Postoperative
complications were absent in all subjects. The reported survey results
indicated that patients treated with the laser had normal day activity on
operation day, less postoperative pain and fewer functional
complications. The surgical wound healing was within normal limits in 7-
14 days.

Conclusion: The use of CO, laser can be considered practical, effective
and easy to carry out incisions, cuttings and holes, and considering its
advantages in the clinical cases, the CO, laser treatment offers a safe,
effective, acceptable, and impressive alternative for conventional
techniques of frenectomy, particularly for young patients.
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