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Background and Objectives CO, laser is known to have optimal tissue characteristics for
stapes surgery though it has suboptimal optical characteristics. Surgical experience of stapes sur-
gery using CO; laser has not been previously reported in Korea. In this study, authors assessed the
functional outcomes of stapes surgery using CO, laser and evaluated its merits and drawbacks.

Subjects and Method We retrospectively reviewed the medical records of 25 patients (28
ears) who underwent CO, laser stapedotomy between November 2003 and December 2007.
The patient’s mean age was 42 years (range, 15—70), with the patients consisting of 11 males
and 14 females. Follow-up duration ranged from 6 to 49 months and the mean observation time
was 18.2£13.2 months. Hearing improvements at the final examination were evaluated by air-
bone gap closure.

Results The pre-operative mean bone conduction threshold, air conduction thresholds and
mean air-bone gap were 21.0=8.8 (mean®=SD) dB, 51.3+7.2 dB and 30.1+7.8 dB, respec-
tively. After stapedotomy, the mean bone conduction and air conduction thresholds were 20.5 &
9.7 dB, 30.616.1 dB, respectively, and the mean air-bone gap was 10.1+7.1 dB at the last
audiologic follow-up. The ‘best results’ were 18 cases (64.3%) and ‘good results’ were 8 cases
(28.6%). The overall “succeccful” hearing improvement was achieved in 26 ears (92.9%).
One case was classified as ‘failure’ and two cases developed post-operative benign paroxysmal
positional vertigo.

Conclusion 92.9% of patients achieved satisfactory hearing results using CO, laser stape-
dotomy. Although the manipulation of CO, laser is difficult and limitation in gaining the anterior
crus exposure maybe encountered due to suboptimal optical properties, these difficulties were
not influential in gaining expertise of the instrument.
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Fig. 1. Instrument setting for CO,
laser stapedotomy. CO, laser de-
vice is coupled with operating mi-

croscope by appropriate adapter
’ (A). The laser spot can be focused
and defocused (B) by manipulating
laterally attached controller (arrow).
| The spot size is minimized to 0.3
mm (arrowhead).
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Fig. 2. Example of laser setting for laser stapedotomy. Display
panel shows programmed stapes mode set as ‘cut’ using 6 watts
single pulse continuous wave (duration 0.05 sec).

Table 1. CO; laser setting in stapes surgery

Tendon :::1 ?:?Ss Foot plate
Pulse number  2-3 fimes 8—14 fimes 4—8 times
Power 6W 6W 3-6W
Power density 24,000 W/cm2 24,000 W/cm?2  12,000—24,000
W/cm?
Pulse duration  0.05 sec 0.05sec 0.05sec

W: watt, Ant.: anterior, Post.: posterior

297, A4S A2 ekt (Figs. 1B and 2).
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Table 2. Pure-tone thresholds before and after CO; laser stapedotomy

Preoperative Postoperative
Frequency (kHz)

AC (dB) BC (dB) ABG (dB) AC (dB) BC (dB) ABG (dB)

0.5 57.1 12.9 44.3 30.2 14.8 15.4

1 55.2 20.5 34.6 30.7 20.0 10.7

2 49.6 29.8 19.8 32.8 27.5 5.3

3 43.2 21.4 21.8 30.0 19.5 10.5
Mean (SD) 51.3(7.2) 21.0 (8.8) 30.1 (7.8) 30.6 (16.1) 20.5 (9.7) 10.1 (7.1)

AC: air conduction threshold, BC: bone conduction, ABG: air-bone gap, SD: standard deviation
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Fig. 3. Pure tone thresholds before and after CO, laser stapedo-
tomy are plotted. AC: air conduction threshold, BC: bone conduc-
tion.
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Fig. 4. Preoperative air-bone Gap (ABG) and postoperative ABG
are plotted in scatter plots. Circle (O) means the laser group and
triangle (A ), the fracture group. Laser group: anterior crus was
removed with a laser vaporization, Fracture group: anterior crus
was removed by fracture with a hook.
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Fig. 5. Comparison of ABG (air-bone gap) closure between groups.
Laser group seems to show superior result, which could not reach
statistical significance (p>0.05). Laser group: anterior crus was
removed with a laser vaporization, Fracture group: anterior crus
was removed by fracture with a hook.
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Fig. 6. Postoperative air conduction threshold change over time
(n=16). There were no statistical significant differences between
time periods after surgery. POD: postoperative day.
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