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— Abstract —

Mechanism of Vowel Phonation in T—E Shunt Patient using
MR Imaging after Total Laryngectomy

Byung Rae Park
Dept. of Diagnostic Radiology, Pusan National University Hospital

Total laryngectomy has become an usual treatment for any advanced carcinoma of the laynx, but most pa-
tients who have undergone total laryngectomy have shown permanant disability in voice production. I com-
pared the first three formant frequencies estimated from MRI to those measured directly from speech data of
the T—E patients and the normal. It was to estimate the accuracy of MRI and to compare the vocal tract
shape of the normal to T—E patients.

The obtained results were as follows :

1. The middle sagittle section of the MRI represents vocal tract well during pnonation. The vocal tract

shape of the T—E shunt patients are lack of pharyngeal space and superior space of the glottis.

2. The length of the normal subject’s vocal tract is 17 cm. For the T—E shunt patients, the length
from lip to shunt opening is 17.5cm in case 1, and 18.5cm in case 2. That of the true resonante
chamber is 13 cm and 13.5 ¢cm for each case respectively.

3. T—E shunt patients phonated strained voice. The intensity of the higher formant frequency decreased
especially in /o/, /u/.

4. The vocal tract is shortened during the phonation by T—E shunt patients. In case of /e/ and /i/, front
cavities are constricted while back cavities are shortened.

5. The pseudoglottis of the T—E shunt patients is located at 14~15 cm below from lips.
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Table 1. The cases of study

Case ) ) Postop.
Disease stage Operation .
(sex/age) period(yr)

1 (M/54) Supraglottic Ca. TL. Lt. MND 15
T3iNM,, stage I T—E shunt

2 (M/68) Supraglottic Ca. TL. Rt. MND 3.0
T:NM,, stage I T—E shunt

3 (M/30) Normal control

*TL : Total laryngectomy
MND : Modified neck dissection
T—E : Tracheoesophageal
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Fig. 1. A coordinate framework used to measure the

normal vocal tract shape
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Fig. 3. Phonation /a/, /e/, /o/, /u/, /i/ of T—E shunt patient
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Table 2. The first three formant frequencies analysed
by MRI

Normal T—E shunt
Case 1 Case 2
FF F F, F F F, F F F,

/a/ 405 1353 2542 763 1310 2427 968 1349 2594
/e/ 350 1661 2218 612 1785 2955 667 1729 2229
/0/ 423 952 2530 484 1523 2602 776 1377 2304
/u/ 360 777 2331 592 1385 2575 505 1152 2704
/i/ 356 1912 2352 716 1411 3184 481 2120 2487
2) N{AE 73 32
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Fig. 4. Comparison of the first three formant frequen-
cies analysed by CSL and those analysed by MRI in

the T—E shunt patient
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