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= Abstract =

Quantitative Measurement of the Glottal Area Waveform(GAW)
in Unilateral Vocal Fold Paralysis

Hong-Shik Choi, M.D., Myung Sang Kim, M.D., Jae-Young Choi, M.D.,
Sung Yoon Ahn, M.D., Sei Young Lee M.D., Jung Pyoe Hong, M.D.

Department of Otorhinolaryngology, the Institute of Logopedics and Phoniatrics,
Yonsei University College of Medicine, Seoul, Korea

Type I thyroplasty in conjunction with arytenoid adduction is one of the excellent techniques
in the treatment of unilateral vocal fold paralysis. But perioperative objective evaluation of the
patients is difficult. With the development of the videostroboscopy and image analysis program,
we could quantify the Glottal Area Waveform(GAW) in patients with unilateral vocal fold
paralysis and investigated the relatonship between the glottal area and aerodynamic and acoustic
parameters. Eight female patients who were performed type 1 thyroplasty in conjunction with
arytenoid adduction and 5 females with normal vocal function were involved in this study.
Preoperative and postoperative videostroboscopy and vocal function study were performed. GAW
was analysed quantitatively with image analysis program(Kay Stroboscope Image analysis, KSIP)
Peak Glottal Area(PGA), Baseline Offset(BO), and Closing Phase(CP) were increased in patients
with unilateral vocal fold paralysis and they were reduced after the operation. Mean Flow Rate
(MFR) was well correlated with the PGA in normal control group and unilateral vocal fold
paralysis patients. Noise to harmonic ratioNHR) was correlated with PGA only in preoperative
unilateral vocal fold paralysis patients. In conclusion quantitative measurement of the GAW is
useful method in evaluation of unilateral vocal fold paralysis patients.

KEY WORDS : Quantitative measurement - Glottal area waveform - Videostroboscopy - Vocal

fold paralysis.
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Table 1. Clinical profile of subjects
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BE ATES

geld 549 |

. . Duration of
No. Gender/Age Site Etiology disease
1 F/48 R Thyroid surgery 3 years
2 F/38 L Thyroid surgery 2 years
3 F/36 L Abdominal surgery 2 years
4 F/37 L Neck mass excision 6 years
5 F/39 R Thyroid surgery 3 years
6 F/45 L Thyroid surgery 2 years
7 F/53 L Chest surgery 4 years
8 F/49 L Thyroid surgery 11 years
R : right, L : left
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Fig. 1. After marking the anterior commissure and vocal
process, the distance between two points was
measured and used for normalizing the glottal area.
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Fig. 2. Twenty sequential frames in one glottal cycle were
captured. The glottal area was automatically mea-
sured by contrast difference.
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Fig. 3. After manual editing, the glottal area was measured
by counting the pixel numbers within the automat-
ed trace of the glottal area. The glottal area was ob-
tained by plotting these values.

Table 2. Definition of parameters

Parameters Definition

Peak glottal area(PGA) The largest glottal area during
the glottal cycle

The lowest value of glottal area
reached during the glottal cycle

The number of video frames in
which the vocal fold are
moving medially

The number of video frames in
which the vocal fold moving
laterally

Baseline offset(BO)

Closing phase(CP)

Opening phase(OP)

IsshikiSol mekeh WE"& ol&sigitt. -‘ﬂ%ﬂ-@ﬂ{b
g5 7&"0"“%94 oA AlZrele] mpe) &

2 23 ¢ 4%t o 7~8emA & 7Hetch 476‘%3}
15 %(subplatysmal skin flap)& —-01331 L, @,EH

H
-
&
£ 4 . ’ )
f1gd A7 i
T i
- ¥ . )1 A
Soal vl E .
2 b B N
i b ;
© ¥ "
s 28 Y an L o 8 o
R
foiter yar Riddte Ponterine Al Grid
Al
Savwe M Blaoh Mes Prant Exat

Fig. 4. After defining the middle line, the distance of each
fold lateral excursion(amplitude) was automatically
traced at anterior, middle and posterior one third
portion of the vocal fold.
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Flg 5. Preoperatlve glottal area waveform in unilateral vo-
cal fold paralysis. Increased peak glottal area, base-
line offset were noted.
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Fig. 6. Preoperative amplitude in unilateral vocal fold pa-
ralysis. The amplitude was increased and the vocal
fold was not closed completely in closed phase.
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Fig. 7. Postoperative glottal area waveform in unilateral vo-
cal fold paralysis. The peak glottal area and base-
line offset were reduced.
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lgig. 8. Postoperative amplitude in unilateral vocal fold
paralysis. The amplitude was decreased and vocal
fold was closed completely in closed phase.
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Fig. 9. Perioperative changes of glottal area waveform. Peak glottal area, baseline offset, closed phase was increased at preo-
perative period. and they were decreased at postoperative period.
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Table 3. Mean values of parameters

Parameters Preoperative Postoperative Control
Peak glottal area(PGA, pixel) 14.8 12.2 10.2
Baseline offset(BO, pixel) 9.8 19 0.88
Closing phase(CP, No. of frame) 8.0 7.0 6.8
Opening phase(OP, No. of frame) 7.3 7.5 7.7
Preoperative - PGA(pixel)
Postoperative a =
Control 20 » .
Py L
15 a
L
. . . &
10 o0
]
5 - =
0
oo ) L | [¢] 0.1 0.2 0.3 0.4 0.5 0.6
Peak glottal area Baseline offset MFR(1/sec)
Fig. 10. Mean values of glottal area waveform. After opera- Preop.erative Posto;;rative Control
tion, the parameters of patients were decreased to (r=0.916) (r=0.791) (r=0.791)
the level similar to the that of normal control

group.
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(Fig. 9. Table 3).

Fig. 113} 12= &A% PGA%} acoustic and aero-

o L

Fig. 11. The correlationship between peak glottal area
(PGA) and mean flow rate(MFR). Two parameters
were well correlated in preoperative, postopera-
tive period and normal control group.
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Fig. 12. The correlationship between peak glottal area(PGA)
and noise to harmonic ratio{NHR). Two parameters
were well correlated only in preoperative period.
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