The Nervus Intermedius of Wrisberg: Anatomy and Functions

Abstract

Often regarded as a root of the facial nerve, the nervus intermedius of Wrisberg (NIW) contains
both sensory and parasympathetic fibers. It receives taste information from the anterior two-
thirds of the tongue, floor of the mouth, and palate, as well as sensory information from the skin
of the external auditory and the mucous membranes of the nasopharynx and nose. It also
innervates the sublingual, submandibular, and lacrimal glands. This paper aims to review NIW's
origins, path, and functions.
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Introduction

The nervus intermedius of Wrisberg (NIW), also referred to as nervus intermedius or Wrisberg
nerve, was firstly identified by Italian physician Bartolomeo Eustachi in 1563 and described in
detail in 1777 by German anatomist Heinrich August Wrisberg [1]. NIW is commonly
considered a root of the facial nerve having sensory and parasympathetic fibers [2-4], taking its
name from its intermediate location between the facial nerve and superior portion of the
vestibular nerves [4, 5]. It is in charge of the sense of taste in the anterior two-thirds of the
tongue, floor of the mouth, and palate, as well as of the sensory information from the skin of the
external auditory and the mucous membranes of the nasopharynx and nose. It also innervates the

sublingual, submandibular, and lacrimal glands [1, 6].
The aim of this paper is to review NIW anatomy and functions.

Origin of NIW



NIW consists of fibers derived from three different nuclei: 1) the superior salivatory nucleus
located within the dorsal aspect of the pons, just superior to the pontomedullary junction. It
provides preganglionic parasympathetic autonomic fibers (general visceral efferent-GVE fibers);
2) the solitary nucleus, also known as the nucleus of the solitary tract located in the medulla
oblongata and lower pons. It receives sensory inputs (special visceral afferent-SVA fibers),
including taste information; 3) the main trigeminal sensory nucleus receives cutaneous sensation
(general somatic afferent-GSA fibers) [4, 6, 7].

Path of NIW

NIW emerge from the brainstem at the pontomedullary sulcus along with the motor root of the
facial nerve and travel towards the internal auditory meatus, from where they enter the facial
canal into the temporal bone, and merge at the geniculate ganglion, thus forming a single
structure [8]; the geniculate ganglion being a mass of cell bodies of pseudounipolar neurons

located at the proximal portion of the facial canal [9, 10].

Branches of NIW

1. The greater petrosal nerve
Also known as the greater superficial petrosal nerve, it carries parasympathetic, taste, and
general sensory fibers. This nerve passes through the geniculate ganglion without
synapsing and exits through the facial hiatus (greater petrosal nerve hiatus or hiatus
fallopii) of the petrous bone. Along with the deep petrosal nerve, the greater petrosal
nerve forms the Vidian nerve, which will carry preganglionic parasympathetic, sensory,
and taste fibers from the greater petrosal nerve and postganglionic sympathetic fibers
from the internal carotid plexus through the deep petrosal nerve. The vidian nerve courses
anteriorly within the pterygoid canal to the pterygopalatine ganglion (sphenopalatine
ganglion) located in the pterygopalatine fossa; the sympathetic fibers of the deep petrosal
nerve cross the pterygopalatine ganglion without synapsing and provide all branches of
the maxillary nerve V2 (second division of the trigeminal nerve) with sympathetic
innervation. The preganglionic parasympathetic fibers synapse at the pterygopalatine
ganglion, and postganglionic fibers provide secretomotor innervation to the

nasopharyngeal and palatine glands and supply the lacrimal gland by giving branches to


https://radiopaedia.org/articles/pons?lang=us
https://radiopaedia.org/articles/geniculate-ganglion?lang=us

the zygomatic branch of the maxillary nerve, which gives off a communicating branch to
the lacrimal nerve branch of the ophthalmic nerve and conveys secretomotor fibers to the
lacrimal gland [6, 11-13].

The greater petrosal nerve also transmits soft palate taste afferents to synapse in the
geniculate ganglion after being relayed to the pterygopalatine ganglion by the lesser
palatine nerves [14].

As for the general sensory fibers (general visceral afferent-GVA fibers), their primary
neurons are in the geniculate ganglion and gather sensory information through the greater
petrosal nerve from the nasal cavity, part of the soft palate, and the sinus cavities. Fibers

enter the brainstem with NIW and synapse in the solitary nucleus [15].

2. The chorda tympani
The chorda tympani branches off of the facial nerve, just above the stylomastoid
foramen, and pierces the tympanic cavity to go into the posterior canaliculus. It then
enters via the petrotympanic fissure into the infratemporal fossa, where it merges with the
lingual nerve.
The chorda tympani carries SVA fibers that relay taste sensations from the anterior two-
thirds of the tongue; these fibers travel to the geniculate ganglion and enter the brain via
NIW to terminate at the solitary nucleus [16].
The chorda tympani also carries GVE fibers, originating from the superior salivatory
nucleus, to the submandibular ganglion, where they synapse and later travel with the
lingual nerve to the sublingual and submandibular glands, stimulating their secretion [15,
17].

Finally, GSA fibers gather sensory information from the auricle (pinna) and the external auditory
meatus; these fibers travel via the auricular branch of the vagus nerve. After the geniculate
ganglion, the fibers arrive at the brainstem via NIW and terminate in the main trigeminal sensory
nucleus [18, 19,20].

Origins, functions, and branches of NIW are summarized in Figure 1.
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Figure 1: Origins, functions, and branches of the nervus intermedius of Wrisberg

GVE: general visceral efferent; GVA: general visceral afferent; SVA: special visceral afferent; GSA:
general somatic afferent

Conclusion

NIW is a complex nerve made up of various fiber types (parasympathetic GVE fibers from the
superior salivatory nucleus and ascending GVA, GSA, and SVA fibers from the geniculate
ganglion). It ensures a number of vital functions and represents the facial nerve's sensory and
parasympathetic division.
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