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ROLES OF THE FACIAL NERVE IN VELOPHARYNGEAL MOVEMENTS
Kaoru IBUKI

The first Department of Oral and Maxillofacial Surgery,
Osaka University Dental School, 32 Joan-cho, Kita-Ku,

Osaka, Japan.

The present study was designed to clarify the role
of the facial nerve in velopharyngeal movements and to
determine the pathway of the facial nerve innervating
the levator veli palatini muscle related to velopharyngeal
closure.
As a first step, velopharyngeal function in 100 pat-
ients with Bell's palsy was analyzed by use of fiberscop-
ic observations and EMG procedure. The results were summ-
arized as follows: |
l. Velopharyngeal insufficiency was fecognized main-
ly during Japanese five vowels in patients with
Bell's palsy, and its incidence was 85.7% in cases
of suprastapedial palalysis and 22.2% of infra-
stapedial one. i

2. In most cases of suprastapediél paralysis, EMG of
the levator muscle on the affected side showed
higher amplitudes'during vowels production than

those on the normal side.



As a next step, based on the results, the pathway of
the facial nerve into the levator muscle was investigated.
Experiments were carried out on anesthetized rhesus monkeys.
The facial and greater petrosal nerves were electrically
stimulated in the petrosal area of the temporal bone. Re-
actions to the motor nerve stimuli were ascertained th-
rough muscle action potentials, M-waves. As the results,
following data were obtained.

l. By electrical stimulation to the facial nerve at
the petrosal area, M-waves from the levator muscle
could be recognized.

2. On stimulating the greater petrosal nerve at the
upper petrosal area, M-waves from the muscle also
could be elicited.

3. When cutting off the greater petrosal nerve, how-
ever, M-waves from the muscle completely disappeared
by stimulation to the facial nerve at the petrosal
.area.

From the present study, it was revealed that the facial
nerve plays an important role in velophéryngeal movéments
during phonation and that fibers of the facial nerve sup-
ply to the levator veli palatini muscle via the greater

petrosal nerve.
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(N) 4 2582.75 460.65 230.32
NORMAL
_,(n=R+L=10)
t=1.6515 t=0.8837 ' -
GROUP I (n=aA+N=24) GROUP III (n=A+N=8)

t=0.8648

-
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. For.ovale 2. n.petrosus major
. For.lacerum 4. N.facialis

. N.vestibulococholearis

. Bipolar electrode
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Analysis of Evoked EMG.

A: Latency B : Amplitude
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1. Bipolar electrode 2. For.ovale
3. n.petrosus major 4. For.lacerum
5. N.facialis 6. N.vestibu-
locochlearis 7. For.juglare
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Porus ’
acoustics
internus

M.levator M.stapediu

For.stylomastoideum

1. Ggl.geniculi 4, n.stapédius 7. Rr.nasales posterior
2. Ggl.pterygopalatinum 5. chorda tympani
3. n.petrosus major 6. R.communicans cum

nervo zygomatico
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No. of
SUBJECTS AGE
(M, F)
20 max: 40
NORMAL SUBJECTS ( 10,10 ) min: 24
r mean: 35.5
. max: 62
BELL’S PALSY 100 min: 14
PATIENTS ( 43,57 ) | mean: 33.5

%2, A8 » B e ARPEE £

1 B 4572

No. of V.P.I. by Facial nerve
patients NPF findings denervation
. 24 28
Hyperacusis (+) 28 /28(85.7%) /28(100%)
Hyperacusis (-) 72 16, 22.2%) | 33, (45.89%)
72 72
40 61 ¢
Total 100 /100(40%) ] /100(61%)
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N
A

Sty B V.RI. D Ol
Group I + + + 24
Group II - - - 33
Group III + - + 4
Group IV - - + 23
Group V - + + 10
Group VI - + - 6

(Total) 100
H: Hylperauccf,f
2N Denev vatien
+ 3 Fyperacusis ¢ Denervatien it 702 (F $»rBLE
TR V.PI cFvzE Fﬂéé%émf?‘@%z‘%j CZZ{F g,
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Study - Improvement Improvement of
Groups of V.P.I. facial expression
Group I 1/24 (4.2%) 0/24 (0%)
Group II 19/33 (57.6%)
Group III 1/4 (25%)
Group IV 2/23 (8.7%)
Group V 8/10 (80%) 2/10 (20%)
Group VI 6/6 (100%) 1/6 (16.7%)
¢
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ggéjggts V.P.I. Hyperacusis Denervation
NORMAL SUBJECTS ‘ 5 (=) (-) (=)
Group I 12 (+) (+) (+)
Group III 4 (?) (+) (+)
Total 21
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n x sD SE /Xp=% / t
csse 1 S0 o buurn  biiner SR o057 o.sess
case 2 [N b oaere  oat 00Ty oem
NomwAL  case 3 WU 1D O-ITO-DIHT 0000 oo g T
SUBTECTS case 4 /Sy 10 oioans  oioess 00200 g ocos  1.seve -
Case 5 oW To  0.0004  oiossd  ooik 0.0z o.se27
n X SD SE ’-‘A"’-‘N t
N o R R ST e T
N I T
NN S 5 L AR T
N 5 e
cow x 2% e i el sher GO oo s o
Case 6 y/sw 5 0.5348 02090 0.0932  0-3548  2.3083 *»
CEN 7 S ¢ e T
IR 1 B T
S BV L TR T
cese o B SHESR—o ST
G I B S OO TR
R R I I R R
R R S T
CENEN - S B CC IT
CROUP IIL e 3 A/SW 5 0.8260  0.3425 0.1532 5 11 2.3726 **
N/SW 5 0.4076 __ 0.0781 _ 0.0346
Case 4 Wsu To  0.3138  0.0915  9eass 01921 a.8las serss

t(n:0.1) *
t(n:0.05) **

t(n:0.025) ***
t(n:0.01) *%*x

£(n:0.005) **xx*
t(n:0.001) **%xkk






