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舌癌周術期における構音障害の経時的変化に対する音響学的検討

Phonologic and acoustic analysis of speech following glossectomy and the effect of
rehabilitation on speech outcomes

Purpose: The changes in acoustic features in the perioperative phase for elucidating the

mechanisms of articulation disorder, and the effect of perioperative rehabilitation were studied

prospectively.

Methods: The 62 tongue cancer patients were divided into 2 groups: a partial glossectomy group

(n=40), and a reconstruction group (n=22). Acoustic characteristics were analyzed during the

preoperative and postoperative periods, and after rehabilitation, using the following: the first and

second formant (F1 and F2) of the vowels /a/, /i/, and /u/; the triangular vowel space area (tVSA);

and the slopes of formant transitions.

Results: In both groups, a reduction in the tVSA and formant slopes was demonstrated between

the preoperative and the postoperative periods; and the acoustic characteristics of the reconstruction

group especially improved to the preoperative values after rehabilitation. Analysis of the

postoperative period revealed acoustic characteristics to be altered at the site of surgical resection.

Conclusion: The changes of acoustic variables are related to excision size and site, suggesting the

distinctive tongue portion for articulation of each speech sound. Perioperative rehabilitation may

activate the articulators, and increase the range of movement of the remaining tongue, especially

preserved anterior tongue.
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Table 1. Profiles of patients with partial glossectomy.

Excision extent of tongue is defined as the main site of resection (anterior or posterior tongue), including resection

of the tongue base.
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Table 2. Profiles of patients with reconstruction following glossectomy.

TRAM：Transverse Rectus Abdominis Myocutaneous Flap, ALT：Anterolateral Thigh Flap.

In the patients with subtotal glossectomy, but not total and hemi glossectomy, excised or preserved anterior

portion of tongue is indicated. POD: Postoperative day. Recorded speech samples: In the postoperative period, it

is recorded at the same day of the first rehabilitation (Patient No. 4, 5, 6, 17, 20, 22 are recorded at the different

day as in parentheses). In the period after rehabilitation, it is recorded at one day before the last rehabilitation.
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Table 3. tVSA, F1, F2, F1 slope, and F2 slope in the partial glossectomy group during preoperative and

postoperative periods.

Each value of the selected variables is compared between the preoperative and postoperative periods. * p < .05, **

p < .01, *** p < .001



5

Table 4. tVSA, F2 for /i/, and F2 slope for /tai/, /kai/ in the anterior, posterior, and tongue base groups of the

partial glossectomy group during the preoperative and postoperative periods.

Excised site: anterior, posterior, and tongue base. The patients in which anterior, posterior, and tongue base

excisions overlapped were classified as the tongue base group. There were no significant differences in the

variables among three sub-groups.
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Table 5. tVSA, F1, F2, F1 slope, and F2 slope in the reconstruction group during the preoperative and

postoperative periods, and the period after rehabilitation.

Each value of the selected variables is compared between the preoperative and postoperative periods. There were

no significant differences in the variables between the postoperative period and the period after rehabilitation. * p

< .05, ** p < .01, *** p < .001



7

Table 6. tVSA, F2 for /i/, and mean F2 slope between total, subtotal, and hemi glossectomy.

F2 slope：Mean values of the F2 slope for the vowels /a/, /i/, and /u/, including /taiko/, /ʧ isai/, /kaiko/, and /suika/.

Each value of the selected variables is compared between total and hemi glossectomy groups, and between total

and subtotal glossectomy groups. There was no significant difference in the variables between subtotal and hemi

glossectomy groups. * p < .05
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Table 7. tVSA, F2 for /i/, and F2 slope between excised and preserved anterior tongue in subtotal glossectomy

group.

F2 slope Mean values of the F2 slope for the vowels /a/, /i/, and /u/, including /taiko/, /ʧ isai/, /kaiko/, and /suika/.

Each value of the selected variables is compared between excised and preserved anterior tongue groups. * p < .05,

** p < .01
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Figure 1. tVSA in the partial glossectomy group during the preoperative and postoperative periods.
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Figure 2. Mean decline values of the F1 slope and the F2 slope in the partial glossectomy group between the

preoperative and postoperative periods.
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Figure 3. Mean decline values of F2 for /i/ and the F2 slope for /tai/ and /kai/ in anterior, posterior, and tongue

base groups of the partial glossectomy group.
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Figure 4. tVSA in the reconstruction group during the preoperative and postoperative periods, and the period after

rehabilitation.
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Figure 5. Mean decline values of the F1 slope and the F2 slope in the reconstruction group between the

preoperative and postoperative periods, and the period after rehabilitation.


