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Postoperative Assessment of Speech and Swallowing Functions in Oral Tongue Cancer

Jae Won Kim, MD', Eun Chang Choi, MD? In-Ho Cha, MD?, Young-Ho Kim, MD?
Young-Mo Kim, MD', Joong Wook Shin, MD? Sung Huhn Kim, MD? and Tae Youn Kim, MD'

'Department of Otolaryngology-Head & Neck Surgery, Inha University College of Medicine, Incheon; and
*Department of Otorhinolaryngology and *Oral-Maxillofacial Surgery, Yonsei University College of Medicine, Seoul, Korea

ABSTRACT

Background and Objectives : Sometimes the oral cavity functions such as swallowing and articulation may be seriously disab-
led after surgery despite excellent reconstruction. So, the preservation of the functions and oncologic resection of cancer in the
treatment of oral tongue cancer are challenging problems for head and neck surgeon. We evaluated speech and swallowing func-
tions in postoperative stage in the patients with oral tongue cancer to help predict the postoperative status of speech and swallo-
wing according to the size of defect and the reconstruction methods. Subjects and Method : In 10 oral tongue cancer patients
who had been treated by surgery as initial management, we performed speech function tests (speech intelligibility score, articulation
score, predominant class of errors, diadochokinetic test, and tongue mobility test) and swallowing function tests (modified barium
swallow (MBS) test, deglutition test, and swallowing ability score) and reviewed operation findings. Results : In the primary
repair group, the speech and swallowing function test was nearly normal, except mild mis-articulation of the lingua alveolars. In
the free flap group, the speech function was intelligible despite impaired tongue mobility and mis-articulation of the lingua alveo-
lars, the lingua palatals and the lingua velars. Impaired lateral tongue movement, marked stasis in oral cavity, delayed swallowing
reflex on the MBS test resulted in decreased pharyngeal peristalsis, stasis in vallecula, incomplete laryngeal closure and elevation
and aspiration. Swallowing ability was also impaired. In less over-reconstructed group (less than 200%) according to tongue
defect and reconstruction volume ratio, much earlier oral diet start, seal-up and more excellent speech and swallowing function
were observed because adynamic portion was relatively small. We observed that the postoperative speech and swallowing functions
were not affected in the group with less than 3 cm of the tongue defect and the reconstruction with primary closure. The lingua
alveolars were mainly affected on postoperative speech evaluation in primary closure and free flap group irrespective of defect
volume. Speech and swallowing functions in less over-reconstructed group were superior to those in over-reconstructed group.
Conclusion : We suggest that the results of this study can aid in counseling patients and predicting the postoperative status of
speech and swallowing function according to the size of primary defect and the reconstruction methods. To better predict the po-
stoperative functional status, we need to carry out functional evaluations and comparative assessment of the preoperative and
postoperative status. (Korean J Otolaryngol 2004;47:340-8)
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Table 1. Summary of cases
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Ne| T | @ | Agsiosen TongLéi r\Tlglume Rec:\r;sffrzzzﬁon FI((:1Cp rTs1i)ze FFF/;;)r;gue Por:TT)?p Sfo(rfd ()jiet Diet Se?clj—)up
1 Tl P/G* Peroral 4x 3x 1.4 Primary No 8 GD' 9
2 T1 P/G Peroral 1.5% 1.5% 1.3 Primary No 3 GD -
3 T1 P/G Peroral 2.5x 2x 1.2 Primary No 6 Nl -
4 T2 H/G' Pull-through 7.5x éx 3 FFFS 10x 8 178 Yes 20 SD 31
5 T2 H/G Swing* 52x 3.5x 2.3 FFF 11x 7 423 Yes 33 SD 34
6 T2 P/G Swing 6% 4x 7 FFF 9% 5 188 Yes 18 GD 15
7 Tl H/G Pull-through 5.5x 5x 3 FFF 9% 6 196 No 15 GD 17
8 T2 H/G Swing 5% 4x 2 FFF 7% 6 210 Yes 37 SD 38
9 T4 H/G Segmental  5.5x 4x 1.5 FFF 8.5x 8 309 Yes 28 GD 29

10 T2 P/G Swing 6x 3x 3.3 FFF 9% 5.5 275 Yes 14 GD 19

*Partial glossectomy, 1 Hemiglossectomy, + Mandibular swing approach, § Forearm free flap, I General diet, § Soft diet
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Table 2. Results according to reconstruction methods

Primary

closure (3)* FFE()
Surgery P/G P/G (2). H/G (5)
Pull-through (2).
Approach Peroral Swing (4).
Segmental (1)
Defect size 27x22x 13 58x 4.6x 2.7
(averagel cm)
Flap size
(averagel cm) 7 65
Start oral diet (d) 5.7 23.6
Diet More than SD More than SD
Seal-off (d) 2N 26.1
RTx No Yes (6). No (1)

( )*Number of patients
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Table 5. Classification of consonants

Arficulation Arficulation location
Table 3. Speech intelligibility score method  Bjlabialis Alveolars Palatals  Velars — Glottis

Score Speech intelligibility Plosives o.0.0 oO.0.0 0.0.0
7 No sound errors are noticed in continuous speech Fricatives 0.0 0
6 Sounds errors are occasionally noticed in continuous Affricatives 0o.0.0

speech Laterals 0 0 O
5 Speech isintelligible, although noficeably in error Nasals 0
4 Speech isintelligible with careful listening
3 Speech inteligibility s difficult Table 6. Modified barium swallow test findings
2 Speech is usually unintelligible Stage ATEEE
: Oral stage Labial closure

Speech is unintelligible

Table 4. Articulation score

Score Articulation

7 Within normal limit

6 Mild-slight distortion and imprecision of consonants only
5 Mild to moderate-all consonants targeted

4 Moderate-at least 2 consonants placements

acoustically distant from the target
(e.g. k=t, s=th, ch=t)

3 Moderate to marked-consonants and
vowels both affected
2 Marked-uses adaptive compensatory articulation

for all lingual consonants
1 Severe-does not use effective
compensatory articulations

Rotatory lateral movement of tongue
Seal off lateral sulcus
Food propelling posteriorly
Swallowing reflex
Stasis in oral cavity
Pharyngeal stage  Pharyngeal transit time
Closure of velopharyngeal port
Pharyngeal wall peristalsis
Stasis in vallecula
Laryngeal elevation
Laryngeal closure
Cricopharyngeal dysfunction
Aspiration before/during/after swallowing
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Table 7. Deglutition test
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Table 8. Swallowing ability

Score Swallowing ability

7 Within normal limit

6 Within functional limit0 abnormal oral and pharyngeal
stage, regular diet

5 Mild impairmentd mild dysfunction of oral &
pharyngeal stage, need of modified diet

4 Mild-moderate impairment mild dysfunction in oral &

pharyngeal stage, modified diet & need of
therapeutic and preventive procedure
3 Moderate impairmentd moderate dysfunction in oral &
pharyngeal stage, aspiration, modified diet & need
of therapeutic and preventive procedure
2 Moderate severe dysfunction and need of
supplemental enteral feeding, moderate dysfunction
in oral & pharyngeal stage, aspiration, modified diet &
need of therapeutic and preventive procedure
1 Severe impairment dysfunction NPO and need of
primary enteral feeding, inadequate oropharyngeal
fransit, significant aspiration
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Table 9. Results of speech function according to reconstruction
methods

Primary closure

(h=3) FFF (n=7)
Intelligibility 6.7+ 0.6 5.0+ 0.9
score
Articulation 7.0+ 0.0 52+ 0.9
score
Predominant Location Lingua Iveolars  Alveolars,
error palatals,
velars
. o.,o0.0.0.0,
0.0 (mid) 0.0.0
Method Fricatives Fricatives,
affricatives,
laterals
DDK O 30.7+ 3.1 323+ 1.7
(fimes/Ssec) 323+ 45 300+ 56
0 29.7+ 3.2 23.3+ 5.0
oo 150+ 1.7 168+ 1.0
oo 14.3+ 4.5 16.0+ 1.6
oo 15.0+ 2.6 17.3+ 4.4
ooa 10.7+ 1.5 10.3+ 2.2
Tongue Straight out 6.0+ 1.0 37+ 1.1
mobility score 14 ypper 6.7+ 0.6 3.3+ 2.1
Teeth
To palate 7.0+ 0.0 3.4+ 2.6
Curled back 7.0+ 0.0 3.3+ 24
Lateralize 7.0+ 0.0 3.9+ 1.9
Elevate 7.0+ 0.0 4.1+ 23
Depress 7.0+ 0.0 50+ 1.3
Clear palate 6.7+ 0.6 4.4+ 2.1
of food
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Table 10. Results of swallowing function according to reconstruction methods

Stage Findings Primary (n=3) FFF (n=7)
Swallowing ability 7+ 0.0 5+ 1.2
Oral stage Labial closure 100% 100%

Rotatory lateral movement of ftongue 100% 29%
Seal off lateral sulcus 100% 71%
Food propelling posteriorly 100% 71%
Swallowing reflex 100% 14%
Stasis in oral cavity 0% 100%
Pharyngeal stage Pharyngeal transit time (s) 700+ 0.0 833+ 535
Closure of velopharyngeal port 100% 86%
Pharyngeal wall peristalsis 100% 43%
Stasis in vallecula 0% 100%
Laryngeal elevation 100% 71%
Laryngeal closure 100% 71%
Cricopharyngeal dysfunction 0% 14%
Aspiration 0% 43%
Deglutition test Type of diet More than semisolid More than semisolid
Meat 100% 86%
Vegetable 100% 86%
Salad 100% 86%
Thin liquid 100% 100%
With fluid 33% 57%
Grain food 100% 0%
Stasis 33% 100%
Food temperature 33% 43%
Duration of meal (m) 217+ 7.6 257+ 9.8
Public restaurant 100% 14%
Taste and appetite 100% 0%
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Table 11. Results of speec

h function by volume ratio

Flap/tongue 2.0 > 20
defect ratio (n=3) (n=4)
Start diet (d) 17.7¢ 2.5 28.0+ 9.0
Seal-up (d) 21.2+ 8.7 30.0+ 82
Intelligibility score 53+ 0.6 4.7+ 12
Articulation score 53+ 0.6 4.7+ 0.6
DDK O 33.5+ 0.7 31.0+ 1.4
0 33.0+ 28 27.0+ 7.1
0 270+ 42 19.5+ 0.7
oo 17.5¢ 0.7 16.0+ 0.0
oo 170+ 1.4 150+ 1.4
oo 210+ 1.4 13.5+ 0.7
ooo 120+ 1.4 8.5+ 0.7

Tongue mobility  Straight out 40+ 10 35+13
To upper teeth 43+ 12 38+ 28
To palate 43+ 25 28+ 29
Curled back 40+ 2.6 28+ 24
Lateralize 43+ 21 35+ 19
Elevate 53+ 1.5 33+25
Depress 37406 53+ 1.7
Clear palate of food 53+ 1.2 38+ 25

Korean J Otolaryngol 2004:47:340-8
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Table 12. Results of swallowing function by volume ratio
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Flap / tongue defect ratio .0 (n=3) > 2.0 (n=4)
Swallowing ability 60+ 1.0 4.3+ 0.5
Oral stage Complete labial closure 100% 100%

Complete rotatory movement 33% 25%
Complete seal off lateral sulcus 100% 50%
Complete food propelling posteriorly 67% 75%
Intact swallowing reflex 33% 0%
Stasis in oral cavity 100% 100%
Pharyngeal stage Pharyngeal transit time (s) 611+ 246 1000+ 668
Complete closure of velopharyngeal port 100% 75%
Complete pharyngeal peristalsis 67% 25%
Stasis in vallecula 100% 100%
Complete laryngeal elevation 100% 50%
Complete laryngeal closure 100% 50%
Cricopharyngeal dysfunction 0% 25%
Deglutition test Aspiration 0% 75%
Type of diet Solid Semisolid
Meat 100% 75%
Vegetable 100% 75%
Salad 100% 75%
Thin liquid 100% 100%
With fluid 33% 75%
Grain food 0% 0%
Stasis 100% 100%
Food temperature 67% 25%
Duration of meal (m) 26.7+ 153 250+ 5.8
Public restaurant 33% 0%
Taste and appetite 0% 0%
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