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Articulation Changes after Partial Glossectomy in Patients with Early Tongue Cancer

Gil Joon Lee, MD, Hye-Youn Youm, MD, Gang-Gyu Lee, MD,
Eun-Kyoung Lee, MS and Young-Ik Son, MD, PhD

Department of Otorhinolaryngology-Head and Neck Surgery, Sungkyunkwan University School of Medicine,
Samsung Medical Center, Seoul, Korea

Backgrounds and Objects : Carcinoma of the tongue is the most common cancer of the oral cavity. A primary treatment strategy

includes surgery and/or radiotherapy. Resection of the tongue often results in speech dysfunction, which depends on the site and

extent of resection, type of reconstruction, and the mobility of remaining tongue. This study aimed to evaluate the characteristics
of articulation errors that were resulted from the partial glossectomy without free flap reconstruction. Materials & Method :
Articulation evaluations including speech intelligibility and percent of correct consonants (PCC) were performed for 24 patients

who underwent partial glossectomy for their T1 or T2 tongue cancer. Mobility of the tongue, size of the resected tongue, and the

history of adjuvant radiotherapy were analyzed for their relationship with the results of articulation evaluation. Results : Speech
intelligibility score was 6.4£0.9 (on 7-point scale) and overall PCC was 96.9%. There were close relationships between the
size of resection and limitations in the tongue mobility, especially in “protrusion and elevation (+=—0.687)” and “retroflexion
(r=—0.775)”. Errors in “alveolar fricatives” and “palatal affricates” were also closely related with the size of resection (r=—0.537
and —0.538, respectively) . PCC for “liquid sound” /r/ was 83.2%, which was closely related with the history of radiation therapy.
Conclusion : Overall articulatory function was satisfactory in cases of early tongue cancer after partial glossectomy of a limited

volume without flap reconstruction. However, the size of resection and the history of radiation therapy were closely related to

the limitations in some types of tongue mobility and the resultant articulation errors.

KEY WORDS : Glossectomy - Speech intelligibility - Radiotherapy - Mobility limitation - Articulation disorders.
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Table 1. Assessment of the tongue mobility¢)

Action

Task

Protrusion

Protrusion & elevation
Protrusion & depression
Protrusion and lateralization
Protrusion and lateralization
Elevation

Retroflexion

Dorsal elevation

N 0O N O AN

Retraction

Stick your tongue out as far as possible

Bring your tongue tip up towards the tip of your nose
Bring your tongue tip down towards your chin

Bring your tongue to the left corner of your mouth
Bring your fongue to the right corner of your mouth
Bring your tongue up to the hard palate

Bring your tongue tip as far back as you can

Bring up the back of your tongue as if saying 'k’

Pull your tongue back as far as possible

Table 2. Speech intelligibility scores)

Score Speech intelligibility

7 No sound errors are noticed in continuous speech

6 Sounds errors are occasionally noticed in continuous
speech

Speech is infelligible, although noticeably in error

Speech is intelligible with careful listening

Speech intelligibility is difficult

N W A~ O

Speech is usually unintelligible
1 Speech is unintelligible

A sel Q%A WS FER 5
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Mol 25¥(Tongue mobility)

A 773de] Bt dols 4.672.0 cm, B FL
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2. A2 ¥ (Percent of correct consonants)
A8 % B 96.9%+8.4% o|Jct 7Hzte] =
o A= et 100%, %G4S 98.7% +4.5%,

Table 3. Evaluation of the tongue mobility, percent of correct
consonants, and speech intelligibility (n=24)

Scores (mean+SD)

Tongue mobility (7-point scale)

Protrusion 6.4+ 1.1
Protrusion and elevation 60+ 1.2
Protrusion and depression 6.5+ 1.0
Protrusion and left lateralization 6.4+ 1.1
Protfrusion and right lateralization 6.3+ 1.3
Elevation 6.6+ 0.8
Refroflexion 62+ 1.4
Dorsal elevation 6.7t 1.0
Retraction 68+ 0.7
Total 64+ 1.1
Percent of correct consonants (%)
Bilabial plosive 100
Alveolar plosive 98.7+ 4.5
Velar plosive 97.0+£10.4
Alveolar fricative 95.8+20.4
Palatal affricate 93.8+22.4
Liquid 83.2+31.2
Nasal 100
Glottal fricative 100
Total 969+ 8.4
Speech intelligibility (7-point scale) 6.4+ 0.9
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Table 4. Correlation between the size of resected tongue and adjuvant radiotherapy vs. tongue mobility, percent of correct con-

sonants and speech intelligibility

Size of resected tongue

Radiotherapy
Width Length Area
R* pf R* P R pf R* P
Tongue mobility
Protrusion —0.471 0.02 —0.545 0.006 -0.617 0.001 —0.625 0.001
Protrusion and elevation —0.626 0.001 —0.563 0.004 —0.687 —0.000 —0.503 0.012
Protrusion and depression —0.436 0.330 —0.512 0.011 —0.584 0.003 —0.530 0.008
Profrusion and left lateralization —0.547 0.006 —0.483 0.017 —0.604 0.002 —0.520 0.009
Protrusion and right lateralization —0.271 0.201 —0.552 0.005 -0.529 0.008 —0.667 0.000
Elevation —0.309 0.141 —0.645 0.001 —0.654 0.001 —0.352 0.092
Retroflexion —0.567 0.004 —0.670 0.000 -0.775 0.000 —0.490 0.015
Dorsal elevation -0.397 0.055 —0.429 0.036 —0.507 0.012 —0.422 0.040
Retraction -0.295 0.161 —0.568 0.004 -0.579 0.003 —0.417 0.042
Percent of correct consonants
Bilabial plosive - - - - - - - -
Alveolar plosive —0.341 0.103 0.092 0.670 —0.500 0.818 —0.425 0.038
Velar plosive —0.408 0.048 —0.403 0.051 —0.490 0.015 -0.418 0.042
Alveolar fricative —0.048 0.825 —0.638 0.001 —0.537 0.007 —0.295 0.162
Palatal offricate —0.248 0.242 —0.602 0.002 —0.588 0.003 —0.403 0.051
Liquid —0.469 0.021 -0.397 0.055 —0.499 0.013 —0.680 0.000
Nasal - - - - - - - -
Gilottal fricative - - - - - - - -
Speech intelligibility
—0.052 0.009 —0.483 0.017 —0.601 0.002 -0.519 0.009
*R : Pearson correlation coefficient, TP : p-value

Table 5. Correlation between tongue mobility vs. percent of correct consonants and speech intelligibility

Percent of correct consonants

Speech intelligibility

R* pt R P
Tongue mobility
Protrusion 0.828 0.000 0.832 0.000
Protfrusion and elevation 0.641 0.001 0.759 0.000
Protrusion and depression 0.866 0.000 0.825 0.000
Protfrusion and left lateralization 0.808 0.000 0.887 0.000
Protrusion and right lateralization 0.836 0.000 0.704 0.000
Elevation 0.890 0.000 0.776 0.000
Retroflexion 0.787 0.000 0.792 0.000
Dorsal elevation 0.925 0.000 0.793 0.000
Retraction 0.983 0.000 0.785 0.000

%R : Pearson correlation coefficient,

TP : p-value
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