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Background and Objectives : Electroglottography(EGG) is a non-invasive method of moni-
toring the vocal cord vibration by measuring the variation of physiological impedance across the
vocal folds through the neck skin. It reveals especially the vocal fold contact area and is widely
used for basic laryngeal researches, voice analysis and synthesis. The purpose of this study is to
investigate the effectiveness of EGG parameters in differential diagnosis of laryngeal cancer.

Materials and Methods : The author investigated 10 laryngeal cancer and 25 benign laryngeal
disease patients who visited at the Department of Otolaryngology, Pusan National University
Hospital. The EGG equipment was devised in the author’s Department. Among various parameters
of EGG, closed quotient(CQ), speed quotient(SQ), speed index{(SI), Jitter, Shimmer, Fo were
determined by an analysis program made with MATLAB 6.5%(Mathwork, Inc.). In order to
differentiate various laryngeal diseases from pathologic voice signals, the author has used the
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electroglottographic parameters using the neural network of multilayer perceptron structure.
Results : SQ, SI, Jitter and Shimmer values except those of CQ and Fo showed remarkable
differences between benign and malignant laryngeal disease groups. From the artificial neural

network, the percentage of differentiating the laryngeal cancer was over 80% in SQ, SI, Jitter,

Shimmer except for CQ and Fo. These results indicated that it is possible to discriminate the

benign and malignant laryngeal diseases by EGG parameters using the artificial neural network.
Conclusion : If parameters of EGG which can reveal for the pathology of laryngeal diseases

are additionally developed and the current classification algorithm is improved, the discrimination

of laryngeal cancer will become much more accurate.

KEY WORDS : Laryngeal cancer - Electroglottograph - Neural network - Differential diagnosis.
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Fig. 1. Parameter of electroglottograph. A : one cycle of
vocal fold, B : closed phase, C : closing phase.
D : opening phase, X : opening velocity, Y : clo-
sing velocity.
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Table 1. Specification of electroglottograph (v1.0)

Power supply voltage @ =8V
Carrior frequency : 2.7MHz
Low pass filter : 20KHz
Ling electrode diameter : 38mm
Elecirode input voltage : £8V

Output voltage : 0—+ 1V

Fig. 2. Electroglottograph(v1.0) (A) and Laryngograph®(B).
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Fig. 3. Block diagram of electroglottograph(v1.0).
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Table 2. Value of EGG parameter p-value<0.05

Disease EGG parameter

(case) ca sQ Fo Jitter Shimmer
Normal (20) 0.47 =0.06 3914082 3.21+0.86 137.9+10.36 078+ 017 052+ 0.30
Nodule (6) 0.42+0.06 298+1.15 2.51£0.62 151 11212 0.70+ 0.18 054+ 0.24
Polyp(10) 0.39+0.19 3161195 250+0.64 136.3+16.77 153+ 107 2131 1.49
Edema(5) 0.58+0.08 324190 2.30+0.72 114.1 + 38.07 11.6416.86 370t 513
Palsy (5) 0.50+0.14 1.62+0.70 1.63+0.18 1427 +62.75 11221256 674+ 794
Cancer (10} 042+0.14 1.40+0.57 1.71£0.70 165 +41.30 16.31+18.11 15.24+18.26
p-value p>0.094 ©<0.001 p<0.0002 p>0.104 p<0.012 p<0.010

Edema : Reinke’s edema, Palsy : vocal cord paralysis, Cancer : laryngeal cancer, CQ : closed quotient, SQ : speed

quotient, Sl : speed index, FO : fundamental frequency

Table 3. Discrimination of laryngeal cancer using MLP

%

Disease EGG parameter

(case) cQ SQ Fo Jitter Shimmer
Cancer 60 90 100 80 80
N-B 36.1 90 694 0 88.8 86.1
p-value p>0.418 p<0.001 p<0.005 ©>0.018 ©<0.003 ©<0.0002
Cancer : glotttic cancer, N-B : normal and benign laryngeal disease p-value<0.05
Table 4. Discrimination using the 2 parameters %

Disease EGG parameter

(case) SQ-Jitter SQ-Shimer Jitter-Shimer SQ-SI Sl-Jitter Si-Shimer
Cancer 100 100 90.0 90.0 100 100
N-B 86.1 88.9 94.4 80.5 91.6 83.3

Cancer : glotttic cancer, N-B : normal and benign laryngeal disease
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Table 5. Discrimination using the 3 parameters

%

Disease EGG parameter

(case) SQ-Jitter-Shimmer SQ-Sl-Jitter SQ-SI-Shimmer Sl-Jitter-Shimmer
Cancer 100 100 100 100
N-B 91.6 88.8 91.6 86.1

Cancer : glotttic cancer, N-B : normal and benign laryngeal disease

Table 6. Discrimination using the 4 parameters %
Disease EGG parameter
(case) SQ-Sl-Jitter-Shimmer
Cancer 100
N-B 91.6

Cancer : glotttic cancer, N-B : normal and benign la-
ryngeal disease
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Fig. 6. Vocal fold variation and EGG of one vibratory cycle. 1-2 both closed, 3 upper closed & lower 1/2 open, 3+
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Fig. 7. One vibratory cycle of EGG, dEGG, PGGH.
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