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Abstract: The laryngopharyngeal nerve has received much less attention that the other contributions to the pharyngeal
plexus i.e., glossopharyngeal and vagus nerves. Often, in descriptions and depictions, the nerve is simply labeled as the
sympathetic contribution to the pharyngeal plexus. As there is such scant information available regarding this nerve, the
present review was performed. Very little is found in the extant medical literature regarding the laryngopharyngeal nerve.
However, based on available data, the nerve is a consistent contributory to the pharyngeal plexus and serves other adjacent
areas e.g., carotid body. Therefore, a better understanding of this structure’s anatomy is important for those who operate in

this area. Further studies are necessary to better elucidate the true function of the laryngopharyngeal nerve.
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Introduction

Historical references

The earliest reference to the laryngopharyngeal nerve (Fig.
1) dates back to ancient Rome. Circa 192 of the Common
Era, Galen described contributing branches of the vagus
nerve (X cranial nerve), which would later come to be known
as the laryngopharyngeal branches and actually be under-
stood to arise from the superior cervical ganglia [1]. In 1664
Willis [2] elaborated on ramifications of laryngopharyngeal
branches of the superior cervical ganglion, localizing termi-
nal innervations to the sphincter of the throat, though no
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nomenclature or illustration was provided. Soon thereafter
in 1684, Vieussens [3] described medial branches of the su-
perior cervical ganglia, which supplied the carotid body and
passed to the side of the pharynx. The anatomical descrip-
tion was later expanded to include connecting branches of
the glossopharyngeal (IX cranial) nerve, eventually forming
the pharyngeal plexus [4, 5]. Reports in the literature dem-
onstrate that, over time, the laryngopharyngeal nerve has
had a number of synonyms including the laryngeal branch
of the cervical intercostal trunk, the superior soft nerve, and
the soft branch of the superior cervical ganglion [5, 6].

Review

Origin, branches and location
The superior cervical ganglia derive from neural crest

cells, which come from the ectoderm in embryological de-
velopment [7, 8]. The superior cervical ganglion is the largest
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Fig. 1. Schematic drawing of the right side of the neck demonstrating
the superior cervical ganglion and its deep branch, the laryngopharyn-
geal nerve (By David Fisher).

of the cervical ganglia and consists of the fused ganglia of
Cl1 to C4. It is involved explicitly with sympathetic efferent
innervation, particularly to the face and head [9]. It is the
largest of the three ganglia of the cervical sympathetic trunk,
the other two being the stellate and middle cervical ganglion
[10]. It is situated at the level of the second and third cervical
vertebrae, anterior to the longus capitis muscle and posterior
to the internal carotid artery and its carotid sheath [10]. It is
connected to the middle cervical ganglion inferiorly by the
sympathetic trunk. It gives rise to lateral, medial and ante-
rior branches. The medial branches of the superior cervical
ganglion consist of laryngopharyngeal and cardiac branches
[11]. The laryngopharyngeal branches (Fig. 2) supply the
carotid body and travel to the side of the pharynx, to form
the pharyngeal plexus with the glossopharyngeal (IX cranial
nerve) and the vagus nerve rami.

Blood supply

Branches from the ascending pharyngeal artery, com-
ing off of the external carotid artery, provide blood supply
to the superior cervical ganglia and its branches such as the
laryngopharyngeal nerve [9]. Venous drainage is via the in-
ternal jugular vein through direct posterior branches. There
is a noted deficiency in gross blood supply at the junction of
the upper one third and lower two-thirds of the neck; this is
important for surgical considerations during procedures that
involve anterior neck dissections, such as anterior cervical
discectomy and fusion [12].

https://doi.org/10.5115/acb.22.254

Stephen Shapiro, et al

Superior cervical ganglio

Gray ramus communicans

c7 LSA

Vertebral artery ﬂ
T 2
Stellate ganglion =

a0 FISHER.

Fig. 2. Schematic drawing of the right side of the neck with structures
superficial to the superior cervical ganglion removed for clarity.
Note the laryngopharyngeal branches (*) and their ascending (circle)
and descending pathways. The ascending branches are thought to
terminate primarily in the pharyngeal plexus. A carotid body branch
from the laryngopharyngeal nerve is also shown. STA, superficial
thyroid artery (By David Fisher).

Function

In general, the superior cervical ganglia provide the post-
synaptic sympathetic fibers to the intracranial structures [13].
Additionally, the superior cervical ganglia supply gray rami
communicants to the ventral rami of components of the cer-
vical plexus (Fig. 2) [14]. The superior cervical ganglia con-
nect to the next closest ganglia, the middle cervical ganglia,
inferiorly via the sympathetic trunk [15].

The pharyngeal plexus (Fig. 3) has a pivotal role in swal-
lowing, as it innervates all the muscles of the pharynx, with
the exception of the stylopharyngeus, which is directly in-
nervated by the glossopharyngeal nerve [16]. The first mixed
trunk of the pharyngeal plexus innervates the central part of
the superior pharyngeal constrictor, then the salpingo- and
palatopharyngeus muscles. Caudally, the plexus innervates
the middle and inferior pharyngeal constrictors. The in-
trinsic muscles of the larynx are innervated by the recurrent
laryngeal nerve, which is not known to have any contribu-
tion from the laryngopharyngeal branches of the superior
cervical ganglion. The cricothyroid muscle of the larynx is
innervated by the external laryngeal branch of the superior
laryngeal nerve of the vagus nerve. The laryngopharyngeal
branches which supply the carotid body provide afferent sig-
nals to the central nervous system based on the partial pres-
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Fig. 3. Cadaveric dissection of the left skull base and opening of the
jugular foramen and hypoglossal canal. Note the laryngopharyngeal
branch (white arrows) of the superior cervical ganglion (SCG). The
IX-XT and XII cranial nerves are seen. Distally, the pharyngeal branch
of the IX cranial nerve is shown at the blue arrow and the pharyngeal
branch of the X cranial nerve at the yellow arrow. VA, vertebral artery
(cadaveric dissection from Tulane University).

sure of oxygen in the bloodstream [17]. Cell bodies of these
sensory afferent nerve terminals lie in the petrosal ganglion.

Pathology

When the superior cervical ganglion or the sympathetic
fibers are damaged, Horner’s syndrome can develop. Dam-
age to the nerve fibers can be caused by tension, for instance,
retracting the longus colli muscle or carotid sheath, indi-
rectly tensioning the sympathetic trunk during anterior neck
surgeries such as anterior cervical discectomy and fusions
[9, 18]. Such procedures, including anterior cervical discec-
tomies, can cause a disruption of the blood supply to the
superior cervical ganglia resulting in ischemic damage to the
ganglia. This insult can also cause Horner-like symptoms
such as ptosis, miosis, enophthalmos, facial flushing, and
anhidrosis [8]. In addition to decreased sympathetic innerva-
tion, dysfunction of fibers associated with the laryngopha-
ryngeal nerve have important clinical relevance. Tension or
damaged to the external carotid plexus can cause tension on
the sympathetic trunk, causing Harlequin syndrome which
frequently accompanies Horner’s syndrome. Similarly, the
plexus surrounding the external carotid artery, and their
branches, could participated in the pathophysiological pro-
cess of Sluder’s neuralgia or pterygopalatine neuralgia [18].
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Fig. 4. Schematic drawing of the posterior pharynx and pharyngeal
plexus. Note the left laryngopharyngeal branch (white arrow) of the
superior cervical ganglion (*). The plexus is seen being contributed to
by the pharyngeal branches of the glossopharyngeal (IX) and vagus (X)

nerves as well as the laryngopharyngeal nerve (By David Fisher).

Moreover, function of the fast-outer layer of the pharyngeal
muscles is diminished in patients with idiopathic Parkin-
son’s disease and cervical ganglioneuromas in the pediatric
population have both been reported to cause dysphagia [19,
20].

Human fetal study

Hara et al. [21] have studied the superior cervical ganglion
in 10 human fetuses. Interestingly, they found that the laryn-
gopharyngeal nerve variably arises solely from the external
carotid plexus, the superior cervical ganglion, or both. When
the laryngopharyngeal nerve arises only from the superior
cervical ganglion, several branches are found near the origin
of the external carotid plexus. In all cases, the nerve sends
branches that join the superior laryngeal nerve, external ca-
rotid plexus, and pharyngeal plexus [21].

Animal studies

In one study, there was anatomic variation in origin of
the laryngopharyngeal branch in the dromedary camel [22].
They originated from the following locations: (1) ventral pole
of the superior cervical ganglion, (2) the medial surface of
the proximal sympathetic trunk shortly after entrance into
the superior cervical ganglion, or (3) the medial aspect of the
rostral half of the superior cervical ganglion near the exter-
nal carotid nerve in a common trunk with the carotid sinus
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branch, which has been described variable as arising from
cranial nerve IX alone, from both cranial nerves IX and X,
or having a branch derived from the sympathetic trunk.

There have been only several mentions of the laryngopha-
ryngeal nerve in animal studies within the literature, aside
from that in the dromedary camel [23, 24]. However, men-
tion of a branch of the superior cervical ganglia and commu-
nicating with the cranial laryngeal nerve in several papers
may be a direct reference to the laryngopharyngeal nerve,
that nomenclature is not utilized [25, 26].

Additionally, studies in birds have suggested that a dis-
tinct laryngopharyngeal nerve innervates laryngeal and
pharyngeal muscles along with the glands of the larynx and
trachea. Avian models support the role of the laryngopha-
ryngeal nerve as an essential part of the sympathetic nervous
system [27]. Studies in crocodiles suggest a similar course to
that in birds, with the laryngopharyngeal nerve emerging
from the petrosal ganglion and carrying autonomic fibers to
target structures [27, 28].

Conclusion

The laryngopharyngeal nerve has historically received
less attention than the, for example, vagus nerve branches to
the pharyngeal plexus (Fig. 4). Although its exact function
for this intricate plexus of nerve fibers of the pharynx is not
completely understood, these fibers should not be overlooked
during procedures in the area that might result in iatrogenic
damage of these fibers or near fibers, causing mainly tempo-
rary or permanent Horner’s syndrome, and other neurologi-
cal disorders such as Harlequin syndrome and Sluder’s neu-
ralgia. Further studies aimed at the anatomy and physiology
of the laryngopharyngeal nerve are warranted.
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