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a2]31 E7}A] (cervical branch)-2 U¥o] dzmAZ
ghc}6,7] (Fig. 1).

ol B2

Fig. 1. Five branches of the facial nerve on the face. T: Temporal
branch, Z: Zygomatic branch, B: Buccal branches, M: Marginal
mandibular branch, C: Cervical branch.
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Fig. 2. Three major sensory nerves of trigeminal nerve on the face:
Supraorbital nerve (SON), Infraorbital nerve (ION) and Mental
nerve (MN). SONI: Lateral branch of SON, SONm: Medial branch
of SON, IP: Inferior palpebral branch of ION, EN: External nasal
branch of ION, IN: Internal nasal branch of ION, SLI: Lateral supe-
rior labial branch of ION, SLm: Medial superior branch of ION,
A: Angular branch of MN, ILI: Lateral inferior labial branch of
MN, ILm: Medial inferior labial branch of MN, M: Mental branch
of MN.
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Table 1. Three facial sensory nerves of the trigeminal nerves, which are emerging on the intermediate line (supraorbital notch-infra-orbital

foramen-mental foramen)

Nerves

Branches

Distributions and Innervations

Supraorbital n.

-Ramified from ophthalmic n.
-emerged through supraorbital notch

Medial br.
(superficial br.)

Proceeding over the occipitofrontal m. as innervating to
the skin and scalp.

Lateral br. Proceeding between the galea aponeurosis and the
*classified as referring to Knize (1995) (deep br.) pericranium, and innervating frontoparietal scalp.
Inferior palpebral br. Consisted of the ascending twigs which are innervating the

Infra-orbital n.

-Ramified from maxillary n.
-emerged through infra-orbital foramen

*classified as referring to Hu et al. (2006)

inferior palpebral area from its lateral portion to medial
portion, as forming “fan shaped” distributing area.

External nasal br.

Proceeding superomedially and innervating the ala nasi area

Internal nasal br.

Proceeding inferomedially and innervating the philtum area
and vestibular area of the nose.

Lateral superior labial br.

Proceeding inferolaterally and innervating the lateral
portion of the superior labial area.

Medial superior labial br.

Proceeding inferomedially and innervating the medial
portion of the superior labial area.

Mental n.
-Ramified from mandibular n.
-emerged through mental foramen

* classified as referring to
Hu et al. (2007) and Yang et al (2012).

Angular br.

Proceeding superiorly and innervating the angular area.
Communicating with the infra-orbital and mental nerve.

Lateral inferior labial br.

Proceeding superiorly and innervating the lateral portion of
the inferior labial area.
Overlapped and intermingled with the angular br.

Medial inferior labial br.

Proceeding superomedially and innervating the medial
portion of the inferior labial area.

Most dominant br. of the mental n.

Its right and left brs. converging towards the midline of
the mentum.

Mental br.

Proceeding medially and innervating the mentum.

n., nerve; br., branch; m., muscle
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3] ¢l 417 (glossopharyngeal nerve) 18] 3 w|FA17
(vagus nerve)¥ A7 AAE o] FrH[22]. o] 5> dE4l

A g2 HA7A7e whdelme, ‘v w4 7)Y

-

P

—

o> o mlood i oX

oM, 10 4z p

lo

(heterogenerous nervous communication)’ o] 2}
Uk Azl & 4 ol S 07
F2 AT Az olfeld ek
A SEUAE AL A 04
L S1=AIAe) A s Eele a1, ol
ok AN, B4, $A7 S e

LR
+ i

l"

¢> o mh‘.

n

MUV AN S L
O

=32|F2 (Ocular area)

wHelAAT dAA s Qe g AT
o] 93] ® = git)[23-25]. E3] Hwang 5 (2005)2
gHrel BE 4M4%e) 4 AZAAG BATHA 9 22914
Aol Ak Ae Bk wdellid 2 m=
AW 2 A4 7R 2] AR S AT AFE
2A o] 5e] AAAA wR 2T Aoz YA,

Iy

g

ZCHE 2| (Zygomatic area)

o od el A= Shimada 5 (1994)¢] o] A=}l 7 7}
A2 AL BN D2 A A7 R
Wepar ®uskeiet[26]. 3 dEal 22 377wk
U= 712 Gasser (1967), Baumel (1974) 5] 745
o 2JaiA = 2Hel=] et [24.27].

Ol'EHTE tE.2| (Infra-orbital area)
Hu 5 (2007)2 50| 23 =gl &8 A FoA
et AA Y 7IESIYE7 A7 A2 e] AR
7 e} v, 7o) vpg s 7t dFA1A A8 7HA
9} whddts B 31s}gdc}[18]. Gasser (1967), Baumel
(1974) 59 ATl = F&olfalA 3 d=417d ] 1t
U= Ae] By 9drb[24,27]. Hu 5(2007)& =3t &
Solef Frd o] olefellM F&ote Al dFAA o] ¢

o

Table 2. Previous researches of the nervous communications between the trigeminal and facial nerve

Area Nervous anastomosis

Previous researches

Supraorbital n. of V, and

Ocular area temporal br. of CN VII

Hwang et al. (2005), Baumel (1974), Duke-Elder (1961)

Zygomaticotemporal n. of V, and
temporal br. of CN VII

Shimada et al. (1994)

Zygomatic area
Zygomaticofacial n. of V, and

zygomatic br. of CN VII

Shimada et al. (1994), Baumel (1974), Gauser (1967)

Infra-orbital n. of V, and

Infra-orbital area zygomatic br. of CN VII

Hu et al. (2007), Willliams (1980), Baumel (1974), Gausser (1967)

Auriculotemporal n. of V5 and

Retromandibular area .
facial nerve trunk

Kwak et al. (2004), Nageris (2000), Shimada (1994),
Namking (1994), Williams (1980), Baumel (1971)

Buccal n. of V; and buccal or

Buccal area zygomatic br. of CN VII

Tohma et al. (2004), Bernstein and Nelson (1984),
Pons-Totella (1947), Fujita (1934)

Mental n. of V; and buccal or

Mental area marginal mandibular br. of CN VII

Hwang et al. (2007), May (2000), Shimada (1994), Baumel (1974)

n., nerve; br., branch; V, ophthalmic nerve; V,, maxillary nerve; V3, mandibular nerve; CN VII, facial nerve.



3 Fgole| 217 4 7] (infra-orbital plexus)E o] Ev}il
stodedl ol Hwang 5(2004)2] dAT-ot= dx|3=
ol 3t w7 A7 $1dE

%‘%(levator labii superioris muscle)el] ©of )
3kl =dl, olell H3l Ferreira 5-(1997)2 d=4174

AT AL el 1S B Sl Tel &5
Al g-geta A3k oh[29,30].

AAREE 73 E o w&eolfal7ddr] it of
el F8etefal7 e el AEI A = d2417e] 3
A7HA] = BrbA| e g 7sAd o] Aok

[18,28]. Jones=

BN
Bo A
8]‘{':2

OlZHE = 5F¢| (Retromandibular area)

A2} AR AN DA B ARl
A HEE ] g, A4 A7ARs o] 42
AoRAN ) el b QAEA wde) B
H= dAFelgty B kg h[26,31-33]. Kwak 5 (2004)
9] gZele YJAto 7 g T 9, T2 93.3%
A FAnpF| AR AT dFAl7e] AEE I F 5
ASATHTL o] QAL ol 9ol M BAFE o
FEATHS] £FH WAT} AT AN 919
2 ol EE RSN & a5 5 TEB o 3%

shok sk Fa AR SJush gk

=

ol

= 22| (Buccal area)
A U
=, o|8u} A E-417 (communicating buccal nerve)o]
0%31 °ﬂ—rx}°ﬂ o3l FAE S [24,26,34-37]. o] &2
A2 ¥w, Tohma 5(2004) B oF 39jo] 7o
o el AR e] BEAL] B
EIIA7} vhs e A3 A9 Bernstein?} Nelson
(1984), Fujita (1934), 12] 57 Pons-Tortella (1947) 5=
AZA B o] dFA17A e B F ol sl AL
A& AL o|FANE FAIA| 9] AFL #AT
5 ok skt [34-37).

E{ZE22| (Mental area)

Hwang 5 (2004)2 =9l ¥ XA &Zx A7}
dZA7 e grAE7lx 7} whdetn B skl oh[28].
Shimada 5 (1994)3} Baumel (1974)= &A1 d=
A7 E7HA7E v e ekt [24,26].

Ir

S| _T,_il-

4. 7|sohFety nE

o

1) | Ale|atu) Me|s-dzF Mot ZFAMEA
A% lc] Z7] & (corticobulbar tract):= © ] 24 (cerebral

cortex)? AR ERE Aol o4 $EAY

ikl
_>'|_|
e
(]
>
o
ro
[N
B
)
Ml
Kl
0x
rl
Ho
-

(voluntary motor control)& A&3tc}. A= 4l =
Fohe AAYe e ZofA] 2= AANZ7| 2 Bl
olg}l ulgZe] ZAYZE7|zw JAZAFE k=i o
Aolth. whelr] 3Fe] ZAANE7| el o]ife] A7)
Z3A] dFA17duln] (central type facial palsy)7} £ &=}t
= ool wEAe) AFEATHA ool 24 @
Sk 9% ol Sk 1AL W
ZA (cortex)ol| 4] = @@H%ﬂi‘ﬂ"’] AZd=Em=2
22 olle) ATHAZEKE ok oA Ak 753
A AAe E@_‘}—E 9 F9 252 2AHET| =
Lz

AFHgle) Boo)

7

Gazzaniga®} Smylie (1990)2]
Yol A Aoz B QTN 225 ox]uT
& ATelele W 92 Aywe] 8o SAom 4
T AlUTE AT 4 9T v ok
o2} fAFstAl Ross 5
*—1%}04 SERIETEE
= Hhrell A AeEm dF
oheine] A A% el Lol
ol 5 &3l J Jey> @E

fo
)
o
.
[
o
o
(2
oY
g:%
u -E

+ =
Fe4 Mele 9% 9 eE
e 234 AP 2 4
il & o), 2AH 272 oo AA 3} dF=A4T
478 ekshe gelo] glee 4T 4 9
Roote} Stephens (2003)= EMGHTE % DO]E]-L
Ex 2AS 2¥F d), &= < (orbicularis oculi)z}
Z3d)Z (zygomaticus major)-/] ZEA o] e E
7S BUstgTH[4]]. 15L o]Fd EA|LZAS &

A&Hé&—hm\oﬁ_&ﬁn}ir\on
d

l"

TR QA 2 A4 A ARERT 2
£ ARE ool ehds Aow A7
Ak % 2% WY A4 A AR EEAD

SR, ) dERgTRe 2AxE7d o)
oMoz 28T 5 AT A S s AAHe



2) A= SAsleh opgRgl e %%}94 g2 A
¥ w77t gl A7 71Ae) A9 m e Aws) &
B 4 ol 3) =R 54 A 54 9T
w2 A= B QEH 2E3 o =05k o
et

2) SRS MAIEH LBER-MRAIHEZ b=/}
SENpEr
W28 TR B TE 1Y) =4

o Fod g B A 9 YA 4246,

L EE R PR e
A& we Aphoz ol Foixn, 4
ek o2 Aol AR B
M} Gaw jerk))o] 4o H oz
W= Be6l ASoz St 9F =]
& wolx olmd B4 Sge] el
Fhoms) BAgle) SRy Al

o]
sl 3

Soll oal BRAAL Aol Amat 25e] 2ol
5

1
o
ru:

N
>,
o
offt
~~

o
o
£”.=
J&‘L

& Pezet glol 92 el A 3
goma, 28 THe £50 drz w2HG AP

Q2o BT Gere BAL o) JFEATS
o AAAQ) BEZ WAL, o xrh Hed A7)
SEo] THAAARY ELE ol o] FoiT A
& n%o] YTEATSY B} AT £F =T 3
SR B3 Bl 28e) £A7 o) 4
0 FTa ol 4 ke A L 4 2ok
Boje) 24 53 2L QA woTe wj3

dap=d Fed g} [47].
IR '15‘01"{1' A = (stretching of
2ZF (contraction of muscle)2] AHE
T Awsd 2AIva A
=

=
B2ALEE EAAFE 7199

Ssoz QA MoTgTe BE AdeE 5
25 AR (252 GSEe] 93, QLR 714
o LFRATHE SVE) Sl S, 2

R§AAE ARAARIH Do ADH, AR

L o|x}Aka}A1 7 Al f- (secondary trige-
el Fo s wakste] szt (%At
ZFA| A2 (ventral trigeminothalamic tract)), 22 Z0 =2

minal fiber)=

Abal s}od (522} A Ak (ventral trigeminothalamic tract))
A|Ae] = gkzn]Z 3l (ventral posteromedial nucleus)}
AZA g AAe] FEEel 2 o] U} Bl o]}
g on AR IE & HANE )
ste] d=H9le] S oAH oz AAE 4 Sl
ot Solg A2 AP A A Sl 3} Ababal 7 7 9
9] dBRE= AbxpA A -G (trigminocerebellar fiber)S o]
71 Axel AZAg T Aot o ARAMIAE B3t
et 2ge) Ages AEdon
tic co-ordination)3}l= A¥ 2] A&
£33 dFBAITE 59 5 A —w—zézfl‘:]'t
A& AAREI[5]. o] 2FczE HAAMEI|ZE ES
oA el A A7 Bk oz, A A B4
o A A7) w3 oI Ao -] HAT 4
A, o] & HEE] 7] YA F vl B> A
$o 7154 @k Base

@%a-i 1) *LX}Mﬂ& EEH Hho

Xé (automa-

4

A AR AR dE3AA Y dF ARG E
g 371A] 71l fAEAE A
A=A IEY] Aws 5
< 98 385317e] A E =2 (afferent pathway) S A&
s M= ) Bl B - B P R B s R B i o
A7 7HAE webt A2 28 REIT =3 3) &
g 41739 38 Aty &S & 4 qldh[22]
Brown (2002) & Atx}-d=4l7ddZ o] 147448 A
227 Fal A9 Aoz Ags] = Rl
B4 529 d&& & Zlolzty FAskH49]. 942
ol AR AFE AAH AxRIA ez Eoir) 4
17374748 o 2 Soj7} dukA| & Ao, 4l
A7 9ol ":ﬂ%"ﬂ FEIE AR 7RISR 7
3 1 97 AR o]Fe] ARMIAE
Az 9]3]] %%’d@ Aol g 7oz e

>
o,
2
e
o
o
)
rZ
o,
o
L
e
=
~1N
rir

f
g

i,
o

o
Yk A7 A2 B8 A7 54 dF %
Aoz AsA £x 9ot Martma% Helsper (1957)



manent interruption)e] glE 7%, |23 Akx}-AZFA
AdAe guAD|A b SEAAG Y} o ZEA

L8] BE @i(supplementary pathway)E A -3k
ohar s15ieh[50]. AFAIA-EF A e AAX G}
A AL Blw s}]u‘r#woﬂ Ex3e AL HE7)R

1%

]
Bol A ARAAT dFAAEFA] el el
R 21

i}{@"] %E*]ﬁJ TS
A7 o] Algshe AR ARE-dZA A A2l
o] g8 dFAlANA did AAlA R ASEE
7 o]t}

we A= dFEATE2] £AF(denervation) 0]
dofyk& o] 2}l 3]E-(spontaneous recovery)el] AZA
217de] FeJqgz F8FHH[37,51-53]. o] & °”J’ ]
B3 Ay 2 g7 Ao PR A4

AF7} Do s} £Ako)
We o HE7) = Do) ARt AA
o] A7} ol 71AE m)$ Balbal wAY
< A= 7] wEoltt
Aol doul= 7ok W=, 847
Fo| AA-dFAADAE AH A=A _%
QZFEA L AalA 7FeAe AT o=
o] A7 3] 2R AlFIddE A
A& 4 glt}. Ferreira 5 (1997)2 dF417 9]
oA AA-A2AAAE S o] Fo,
S P I o

f
lr

oX, 1%
N e 2 mlo _P4

g B

& e o i of

Wr&—.‘lﬁ
S o o o o

o] A7 olFe] welHAAL
Shek3 shole[30]. o)k &
QL EST IEEIES
LR DT
Aoz Rk ok 3ol
L} seord, A1
S e H 5y

|

Auj
K
1o
8
% o
Pt o
4
2 o
= Hn:

>
ol

R
Jo

o, M
o

2
o

)
S e
o
2 e
s
FI

Ir l;l
sl =

]

tlo

o

4

2 NI
"

e
¥

> gt £ ol
Lo

3
L oM rd > oX
i o 2 -

off
oX,
jm
Z
i)

¢
¢

b oo} sAdel A A

elx sd7)| e A& 4 ¢lv}. Monkhous

I'Z
S o o
o

=
el
3
&
i)
i
XL
e
of
FF
ue
ey
ri
o,
o
rz
ol
2
&

]‘E‘ L= S

A1 - (postganglionic parasympathetlc secre-
o] A7 e B € Bl wEAL
S [54].

A TEis BgE o, AFUAY RN
4449 ARl 9e -*Liwgoaa—g_— 53 o
2\ Sad Gt prdtn 449 5

~
—

=

=

or fiber
oo

g K
=
Mo

R

Nl

o

F“
l.:_l
=
L
g

Zygomatic br. (VII)

LLS

Fig. 3. Schematic diagram of the nervous anastomosis between the
Infraorbital nerve of the trigeminal nerve and the Zygomatic branch
of the Facial nerve. The nerve shown in blue is the axon of the tri-
geminal nerve and that in red is the axon of the facial nerve. The
axon from the facial motor nucleus and the axon from the trigemi-
nal sensory nucleus proceed though the anastomosis and reach the
Levator labii superioris muscle independently. V: Trigeminal nerve,
VII: Facial nerve, LLS: Levator labii superioris muscle.
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Anatomical and Functional Consideration of the Trigemino-Facial
Nervous Communication and Facial Expresssion Muscles

Hun-Mu Yang, Kyung-Seok Hu f , Hee-Jin Kim '

Division in Anatomy and Developmental Biology, Department of Oral Biology, Yonsei University College of Dentistry

Abstract : The aim of the study is to examine the distribution and communications of the trigeminal nerve (TN)
and facial nerve (FN) and considerate their relationship with the anatomy and function of the facial expression
muscles (FEMs) by means of the literature study.

The TN emerged on the face via various structures of the skull, and received sensation of the skin and muscles
on the face. The FN supplied the motor components to the FEMs, as ramifying five branches after running through
the stylohyoid foramen.

The TN and FN constituted “nervous communication between heterogeneous cranial nerves” on the ocular
(supraorbital nerve and temporal branch), zygomatic (zygomatic nerve and temporal/zygomatic branch), infra-
orbital (infraorbital nerve and zygomatic branch), retromandibular (auriculotemporal nerve and FN trunk), buccal
(buccal nerve and buccal/zygomatic branch) and mental areas (mental nerve and buccal/marginal mandibular
branch).

The exquisite movement of the FEM which was controlled by the facial motor nucleus would be referred by
the proprioception from the TN. The motor components from the FN could be delivered to the FEM via the TN as
recruiting the heterogeneous nervous communications. The sensation from the FN also could be conveyed to the
TN via the communication.

Keywords : Nervous communication, Trigeminal nerve, Facial nerve, Facial expression muscles
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