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facial nerve)

24172 =4 172 (second pharyngeal arch) 7] <1
o) o] LEshe $FAR (SN, special
visceral efferent, SVE)Z} =& A L3 AW S
Fx3e FauiA R (LR A A7, generd visceral
efferent, GVE)—E— Wrue, & ok 2/35} 1Ak ukzt
Z}3} (B4, special visceral afferent, SVA) vl 9} vpz
AR dutzkz (UubE-EA] 8 genera somatic afferent,
GSA)& vrol=qlth[5]. dZFA174$53 (facia motor
nucleus)ol| Al & A1 A4 (axons)x= 7= A1 7 3
(abducens nucleus)e] 7}1Z:ol|A] Uoju} g0 7 F3Y
& F AEYAAE Fa A uigmos FYste]

¥E7)% wahech A2 dFEATSY 2F
w2 (stylohyoid muscle), F31Ak22] %722 (posterior
belly of digastric muscle) 22] 37 S-x} (stapedius muscle)
59 EAAFRAA 719H )2 5o FESp] &
TS AEe[6].

d=FMHo| AZLIH (Facial nerve on the face)

Tholl BESE ATAAL H27)9) el
om, YA ARMEFEL HE7]9] vPEFeA s},
o]A& wz Z7H17 (intermediate nerve)o|e} -2t}

w3}, K 27)9) npsa) hEela F ez e 4
7deo]l FHA dFAlA o] o]FeABE IS
H=7k417 (intermediofacial nerve)o|g}xr —‘?LEJ]E
7 E ALd dFAH-EFT A e
Sq 2w 7 % B WA G
oAl v Al THES BE A
1 o] HL +EA A 13}[5] +54

rﬂirﬂ‘irﬁ

oirZHEFLL

Voot QR TR A 7}x1-%x}7w (tem-
poral branch), 349 7}x] (zygomatic branch), £-7}] (buc-
ca branch), & =]2]7}x] (marginal mandibular branch)
a8l 271 (cervica branch)-2 UHe] JZmAT
Sl F23[6,7] (Fig. 1).

Fig. 1. Five branches of the facia nerve on the face. T: Temporal
branch, Z: Zygomatic branch, B: Buccal branches, M: Marginal
mandibular branch, C: Cervical branch.
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HI=EME (General somatic afferent of

trigeminal nerve)
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5 AL A7 o %3 (main sensory nucleus
or pontine nucleus of trigeminal nerve)z} AFx}xl172 4>
3] (spinal nucleus of trigemina nerve) o2 37 gt} A
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Bl 417 (maxillary nerve) 28] 11 o}z €417 (mandibular
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(periodontal ligament)®] 37-§-%+7} (proprioception) S-2
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oluyz} Abx}Al 7 Z71+] 8 (mesencephalic nucleus)el] ¢
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Fig. 2. Three mgjor 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 palpebra branch of ION, EN: External nasal
branch of ION, IN: Internal nasal branch of ION, SLI: Lateral supe-
rior labia branch of ION, SLm: Media superior branch of 10N,
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 facia 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. Media br. Proceeding over the occipitofrontal m. asinnervating to
- Ramified from ophthalmic n. (superficial br.) the skin and scalp.
- emerged through supraorbital notch Lateral br. Proceeding between the galea aponeurosis and the
*classified as referring to Knize (1995) (deep br.) pericranium, and innervating frontoparietal scalp.

Infra-orbital n.

- Ramified from maxillary n.
- emerged through infrarorbital foramen

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

Inferior palpebral br.

Consisted of the ascending twigs which are innervating the
inferior palpebral areafromitslateral 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.

Media superior labia br.

Proceeding inferomedially and innervating the media
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 a (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
theinferior 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.

Itsright 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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ZLHE 2| (Zygomatic area)

s} ed ol A= Shimada 5 (1994) 0] el =141 7 2}
d=FA7 e IR 7L B A=A 3 FH A
pias Ul Lﬁ}?i‘:‘r[%] B L b e i 2 DA S A 1
U= Ae Gasser (1967), Baumel (1974) 59 A3AS
o &M= F<lE it [24,27].

ol =222 (Infra-orbital area)

Hu 5-(2007)2 15e°] st gh=ql =2 A3
Eetal o] 7IEdE7AI7E dE3AAe ARt
2o} i, dre] vig sz} 9 AR A
9} whdolx x589 v}[18]. Gasser (1967), Baumel
(1974) 52 AFANM= w&elefrld s} =417 o] 7t
s el BuElv[24,27]. Hu 5-(2007)2 =3 =
ol 72| olefol|A] F&olf A2 dF417 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
Zygomatic area

Shimada et al. (1994)

Zygomaticofacial n. of V, and
zygomatic br. of CN VII

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

Infracorbital 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)

Bucca n. of V5 and buccal or

Buccal area zygomatic br. of CN V11

Tohmaet a. (2004), Bernstein and Nelson (1984),
Pons-Totella(1947), Fujita(1934)

Mental n. of V3 and buccal or

Mental area margina mandibular br. of CN VII

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

n., nerve; br., branch; V4, ophthalmic nerve; V,, maxillary nerve; V;, mandibular nerve; CN VII, facial nerve.
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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: Fecial 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', Hee-dinKim'
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 FEM s, 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 viathe TN as
recruiting the heterogeneous nervous communications. The sensation from the FN aso could be conveyed to the
TN viathe communication.

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