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Peripheral Motor Innervation of the Larynx

Seung Hoon Woo, MD and Jin Pyeong Kim, MD
Department of Otolaryngology and Institute of Health Sciences, Gyeongsang National University, Jinju, Korea

The laryngeal peripheral nerve system is presented on the basis of our results in the animal. This present paper forcused on the
localization of each laryngeal motoneuron, the myotopical arrangements of motoneurons innervating the pharyngeal and eso-
phageal striated muscles whitin the nucleus ambiguous in the motor nerve supply, and the pathway to the larynx in the sensory
and symphathetic nerve supplies. Regarding the parasympathetic nerve supply, the neural ganglia and the ganglionic cells in and
around the laryngeal nerves and in the laryngeal framework are demonstrated. Most of this innervations, however, is still unclear.
In addition, we presented about external branch of superior laryngeal nerve and inferior laryngeal nerve. Discuss from the lit-

erature are also reported.
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Motor Nerve System
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Sensory Nervous System
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Fig. 1. Outline depiction of the motor nerve supply in the cat's
larynx. Sup. G. : Superior ganglion of the vagus nerve, NG : no-
dose ganglion, SLN : superior laryngeal nerve, Post-ILN : poster-
ior branch of the inferior laryngeal nerve, ILN : inferior laryngeal
nerve.

Sympathetic Nervous System
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Parasympathetic Nervous System
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At unlE ol&lsl=d] Recurrent laryngeal nerve
(RLN) ¢} Superior laryngeal nerve (SLN) 2] &3l tish
A7 2 ERE Fo o)d dFEe] o] 45 A4 nf
H)A] o] A6 sl B2 =sol] Ao stk #59
F2 A vl tekgt @Al AX sk Rl
31 A7 on webA pHEIE 4 abductor musclelA
A2 gl AR adductor muscle® XPHTtT AF2e}
Ak ohE & ARl A ehAl Addle] 9] od
main laryngeal nerve?| ohu)ef u}d A= Aot m
2}4] RLNS| @5 wpn]A] o] $X):= paramediane]l ]
X8HA =% RLN$F SLN2] &3} wH]A] cricothyroid mu-
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of SLN$} ILN7}F sz Qeks 41920 wabx SLNg
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Superior Laryngeal Nerve(SLN)
SLN: m|FAA02RE 7]Q15 $5E il 4%

W B2 &74slth o] 817} Fof| SLNY} superior cervical
symphatic ganglion(SCSG)/cervical sympathetic chain
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branch® Z3FHA] 31 o] carotid body 9} Ao #
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o}Z 3t} o]F Alg YEO 2 thyrohyoid membrane Z
o= 5Pttt

= AF2] superior cornuelA] HER(IBSLN) ¢ &%
A/ (EBSLN) 2 1 o] Zo} IBSLN+= AR-F2] 7218 A
ujstn, 57 A& 5520 7HhE A= super-
ior branch, aryepiglottic fold$} 7HJHE &= mid-
dle branch, piriform sinus®l|4 postcricoid area® £
7} Auisl= inferior branch® A Ueoidth EBSLN
= % cricothyroid @52 %4179, inferior con-
strictor muscle® &3} cricothyroid &5 =&3h
tHFig. 2).2 Superior thyroid artery ¢+ thyroid upper
pole Al0]E F8sh= EBSLN9LY] 3A= w2 Az
o) A 4 A EBSLNE ZHe 23 At Ha gl

Fig. 2. Schematic picture of the laryngeal innervations. The thy-
roid(1) and the cricoids cartilages(2) are shown, as are the lin-
gual(3) and laryngeal (4) surface of the epiglottis. the cricothy-
roid(5), the vocadlis(6), the ventricular(7), and the interarytenoid
(8) muscles and the sites of the posterior cricoarytenoid muscles
(9) are marked. The superior laryngeal nerves(10) with their ex-
ternal(11) and internal(12) branches. The internal branches (12)
subdivide into the branches |, Il, and lll. Also shown are the ansa
galena(13) and the recurrent laryngeal nerve (14).
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A S 5 EBSLN &0l disto] @& A=
o] Rustgrh A4S 7|27 3 El-Guindy 5= 2.4%,
T5AE 71Ex2 3 Hunt 5& 0.45%% WA BHassle
L} EMGE o] &3 Jansson$} Aluffi 52 14~58%714
B agich mebd @A A EBSLNG &7l chat
o] 7244 74-of drkar AJzbEch EBSLNG] &5 ¥
g 4= Q)= upH o = L4 thyroid gland] upper pole
9] medial part$} cricothyroid muscle Ate]2) 2ehd gyv-
ascular plane-g Zo} EBSLNE 27 #l8k= WH, nerve
stimulatorZ AHg8h= W, 787 7344 superior pole
o|A] superior thyroid artery?] #X5 ZAAFA vl
slo] Z47hE dashe W wolth

EBSLN$} IBSLN 28]t RLN Akel® interconnection
& QA or Fadhs 37delr olFolxitt. WA EB-
SLN$} IBSLN®] middle branch A}]9] connection fo-
ramen thyroidums %3] 4~30%<] W& =AY} &
o|# connection?] 79%+= ¥ wel Zo] 3 3%
gt} A4, Galen’s anastomosisi IBSLNS inferior
branch$} RLN¢] posterior branch Ate]1¢] A724]Q1 A4
o|t}, wpH=ro g cricothyroid anastomosisi= EBSLN7}
cricothyroid muscle®] medial surface®lA Y-} thyro-
artenoid muscle (TA) lateral surface® %3kl RLN
9 QA9 (Fig. 4).”

Inferior Laryngeal Nerve(/LN)

ILN+= RLN2| gheh B9 fla = o]Folt}, RLN7} 7]
3} A se) ofgl % E W11, inferior constrictor muscle
2 Eoj7br] Aela] AZFEH, o7l cricothyroid joint %
o] 5= mmefar 3p, obF] AFeks] A2 HA|= ekt Pos-
terior branchi= W3el X3t 2 7155 |t

Fig. 3. Variation in the topographic
relationship of the EBSLN to the sup-

erior thyroid artery and the upper
pole of the thyroid gland : the clas-
sification of Cemea et al (1992 A).
and Kierner et al (1998). A : classifi-
cation of Cemeaq, 1992. B . classifi-
cation of Kiermner, 1998.
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3L anterior branch®

Superior laryngeal n.

External branch

Internal branch

Foramen thyroideum
anasfomosis

Galen's

anastomosis Cricothyroid

anastomosis
(communicating n.)
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Fig. 4. Schematic representation of the foramen thyroideum an-
astomosis between the EBSLN and the IBSLN and the cricothy-
roid anastomosis between the EBSLN and the recurrent laryngeal
nerve.

Posterior
Cricoarytenoid M.
Inf. Constrictor M.
(Reflected)
Inferior
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Aate] 7kS }1 anterior branche= &% %2
d3sbe SAMA laryngeal paralysis® 48 5 9ok

2 ILN9 extralaryngeal division?] Hito|d wd
42712] ILNE &2 &8+ o] & 88.1%°4 inferior
constrictor muscled] =& 37| Aol extralaryngeal divi-
siong ¥.81 01, two branch(52.4%) %13 three branches
(35.7%), single trunk (11.9%)& B3It} Extralaryngeal
N BAE UA = Aeols Y eR sRITE
E3} 31AY cricothyroid joint $2 7170 A inferior
constrictor muscle®] o2 Fasto] FF UiFtolA] &
Aleh= Ao gk &, o 2719 BAIE Wr an-
terior branchi= cricothyroid joint #& 7F7ko]oll A 58
31 posterior branch= 3 B UEl x18thFig. 5).

Z}2}+2] branch ¥& A E ™ Anterior branch lateral
branch#}2 = 8=t &4} 510152] crycothyroid joint2]
el 7i7to] #olA sielFe] Hz Fas oF 1~2 mm
A5 743 9k 7FA A joint capsule® FE HolA <tk
Inferior thyroid horn level®|A] anterior branch= 2~3
NE relA PCA muscle} cricoid cartilage®] pos-
07 FHgit. o] 7k A1 PCA mu-
scle®} 1A musclei 7+t 1A muscle £+ cricoaryte-
noid jointeflA U502 BaslA F3stal B 7hrlo]d
A Ao UM cricoid platel] A AAlA o]
7]— A muscle®] ©23tt) 0|87 & 73 5%H4~5 mm)

& TF HYol| goi9ltk PCA muscle® IA muscle® ¥
ZV} W o)]EZ anterior branche ¢2.% Eob7} piryform
sinus?) submucosal channel® £9¢]7} thyroid lamina$}
LCA muscle Ato]2 Eoi7tt) o] 2~3 mme] 3 o]F

terior lamina <}

Superior
Laryngeal N
(Int. Branch)
Superior
Laryngeal A.
Thyroid
carflage
(reflected)
Fig. 5. Lateral view of the anastomosis of the intern-
Thyroid al branch of the SLN and with the RLN and inferior
cartiage laryngeal artery in the larynx. The cricothyroid joint
arficulation | js disrupted and the thyroid cartilage is reflected
surface anteriorly so that only its most lateral edge is ob-
served on the far right. Dual innervations of the in-

ferior constrictor muscle by the SLNib and the RLN
is shown.
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