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The main peculiarities of the facial nerve development, its intracerebral connections,
extracranial divisions and relationship with the neighbouring morphological structures were
established.
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The fascinating process of the facial nerve embryology and appearance
of the first branches of one of the most susceptible to harmful factors nerves, as
well as obtained results, increased our believe that even the most sophisticated
methods of imaging cannot provide a better understanding of the facial nerve
morphology, than investigation of its development in human embryos.

Expression of the HOX genes in the neural tube and neural crest cells
and expression of the code of the HOX genes in both neurogenic neural crest
and branchial arches, determines the facial nerve development [5].

A distinct position of the cranial nerves roots in relation to individual
rhombomeres was revealed in chick embryos by [3], thus the trigeminal nerve
develops from r2 and r3, the facial from r4 and r5, the glossopharyngeal nerve
from r6 and r7, the vagus and accessory nerves from r7 and r8 [3].

According to [1, 4], in the third week of gestation the facio-acoustic
primordium derives from the rhombomeres of the rhombencephalon, giving rise
to the facial nerve. By the fourth week of embryonic development, the facial
nerve nuclei are formed and the chorda tympani nerve arises from the facial
nerve [1, 4]. During the 5M-7" weeks of gestation the geniculate ganglion,
intermediate nerve, greater petrosal nerve and other branches develop [1, 2, 4].

In the 7" and 8™ weeks, the muscles of facial expression derive from the
second branchial arch, and by the 11" week of development the facial nerve is
characterized by an obvious arborization. Thus, in the newborn the facial nerve
anatomy has many similarities to that of an adult, except for the mastoid region,
where the nerve is located more superficially [1].
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Materials and methods. This study was conducted on the base of the
Bilateral Agreement between the Department of human anatomy of Nicolae
Testemitanu State University of Medicine and Pharmacy of the Republic of
Moldova and Department of normal anatomy of the Belarusian State Medical
University (BSMU) from Minsk.

Twenty-seven series of sagittal, frontal and transverse cross-sections of
human embryos at Carnegie stages 13-23 of the historical embryological
collection of the Department of normal anatomy of the BSMU from Minsk were
investigated.

For human embryos cross-sections photographs and protocols
description the OLYMPUS CX31 microscope was used.

Results and discussions. The embryology as one of the main pillars of
morphology is the key to many questions. According to the purpose of our
study, we have investigated the changes that occurred during the facial nerve
embryogenesis, and a detailed description of the main processes was given.

At the end of Carnegie stage 13 a narrow fissure split the facio-acoustic
primordium into the facial and acoustic ganglia.

The facial nerve appeared from the rhombencephalon by a straight trunk
consisting of loosely arranged nervous fibers, from which the chorda tympani
nerve at stage 14 and the geniculate ganglion, the greater petrosal nerve at stage
15 were identified. Similar results were reported by [1, 2, 4].

On sagittal cross-sections the intracerebral connections of the facial
nerve with the trigeminal and glossopharyngeal nerves were found (figure 1,2)

Fig. 1. Sagittal cross-section of the human embryo at (Carnegie stage 15).
1 —facial nerve; 2 — acoustic ganglion; 3 — otic vesicle; 4 — posterior cerebral vesicle; 5 —
vena capitis prima; 6 — intracerebral connections of the facial nerve with the trigeminal
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Fig. 2. Intracerebral connections of the facial nerve (Carnegie stage 19).

1 —facial nerve; 2 — double facial trunk: 3 — chorda tympani nerve; 4 — acoustic
ganglion; 5 — trigeminal ganglion; 6 — second branch of the trigeminal nerve; 7 — third
branch of the trigeminal nerve; 8 — glossopharyngeal nerve; 9 — intracerebral
connections of the facial nerve with the glossopharyngeal nerve; 10 — intracerebral
connections of the facial nerve with the trigeminal nerve; 11 — intracerebral
connections of the glossopharyngeal nerve with the vagus nerve; 12 — cavity of the
fourth ventricle; 13 — eye; 14 — connections between the anterior and posterior trunks
of n. facialis.

On transverse cross-sections through the rhombencephalon of the
embryos at Carnegie stage 16, an anterior and a posterior root of the facial
nerve, that joined to form the facial nerve trunk, were observed.

The geniculate ganglion was of an avoid shape and preponderantly
formed Dby nervous fibers, among which neuroblasts in growth were
distinguished.

At stage 17 the facial nerve left the rhombencephalon as a dark
impregnated trunk that externally surrounded the otic capsule resembling a
flexure, from which the chorda tympani nerve, by a sharp angle, ascended
between the auditory ossicles. The origin of the greater petrosal nerve from the
geniculate ganglion and its course became more obvious.

At Carnegie stage 18 the fibers within the facial nerve trunk were
arranged more loosely and the trunk obviously increased in thickness in
comparison with its diameter at stage 15. On sagittal cross-sections both the
primary and the secondary divisions of the facial nerve were well seen. At
Carnegie stage 18 the intracerebral connections between the facial nerve with
the trigeminal and glossopharyngeal ones, increased in thickness, and appeared
as dark impregnated arcuate structures (fig 2).

At stage 20 all the main components of the facial nerve were formed and

distally the trunk divided into its temporofacial and cervicofacial divisions. The
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geniculate ganglion preserved its oval shape and it was located ventrally towards
the external knee of the facial nerve, resuming an elongated ovoid-triangular
shape. There was mentioned a higher argentophilia of the nervous fibers,
compared to previous stages. More fibers were involved in formation of the
intracerebral connections between the VII nerve with the IX and X cranial
nerves. The chorda tympani and the greater petrosal nerves were clearlly
distinguished. The chorda tympani nerve, getting out from the geniculate
ganglion, continued its course between the auditory ossicles, and it had almost
the same diameter along its entire length being much more impregnated than the
greater petrosal nerve. At its origin from the geniculate ganglion, the greater
petrosal nerve was thicker, but distally it became thinner ending within the
surrounding mesenchyme.

As the embryo grew, the temporofacial and the cervicofacial divisions of
the facial nerve became longer and thicker. The temporofacial division usually
gave off more secondary branches than the cervicofacial one. Another
peculiarity of the temporofacial division was formation of a plexiform structure
in the infraorbital region.

Danilo, emphasized that the external knee of the facial nerve started its
formation during the sixth week of development. The changes of the facial nerve
trajectory and its bending around the otic capsule in the current study were
marked out in the same period of gestation [1].

At Carnegie stage 20 the fibers of the facial nerve were located above the
germs of the parotid gland, but towards stage 22 the branches of the facial nerve
were revealed below and between the parotid gland germs.

In the literature, we did not find any data about terms of formation of the
internal knee of the facial nerve. In the current study, the internal knee of the
facial nerve was observed at Carnegie stage 23.

The facial nerve derived at stage 13 from the facio-acoustic primordium.
At stage 15 the geniculate ganglion, chorda tympani nerve and the greater
petrosal nerve were well distinguished. The first intracerebral connections of the
facial nerve with the trigeminal and glossopharyngeal ones were identified at
stage 15, and by stage 18 those connections were clearly manifested. At stage 15
both primary and secondary divisions of the facial nerve were well
differentiated. The plexiform character of the peripheral divisions of the facial
nerve and its connections in the infraorbital region were highlighted at stage 21.
A changeable character of the geniculate ganglion was revealed in our study. At
stage 23 the internal knee of the facial nerve was obviously distinguished.

REFERENCES

1.  Danilo AGO. Facial nerve: embryology and anatomy of its nucleus. MOJ Anat
& Physiol. 2018; 5(3):164—-166. Doi : 10.15406/mojap.2018.05.00183

2.  Lobko, P. I., Khi'lkevich SlI. Promezhutochnyi nerv i ego mesto v sisteme
cherepnykh nervov [The intermediate nerve and its place in the system of cranial nerves].
Arkh Anat Gistol Embriol. 1989; 97(9):37-46.

364


https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.15406%2Fmojap.2018.05.00183?_sg%5B0%5D=NXZOle07rpA0w5AoPNJPwwz3dEfPy4-v2SRizDGakmBTVdOOEP1Fvh9p3KxE5kZcqOQ74yXPNluCHL0t_HBU77s3OA.UVS_vMpDua7e6CyXGKiM0vzq_hZybiX1xCWnGvogFX1SIezsYITv-HtbD4YKqSafpW4KcqiRJV_rhRrIJ6WiPQ

VHHOBAIIMU 1 AKTYAJIbHBIE [TPOBJIEMbI MOP®OJIOT MU,
CBOPHUK CTATEH K 100-JIETUIO KA®EJIPEI HOPMAJIbHOM AHATOMUU YO BI'MY, MUHCK

3. Lumsden, A., Keynes, R. Segmental patterns of neuronal development in the
chick hindbrain. Nature 337, 424-428 (1989). https://doi.org/10.1038/3374244a0.

4.  Sataloff, R. T. Embryology of the facial nerve and its clinical applications.
Laringoscope 100. 1990. p.969-984, doi : 10.1288/00005537-199009000-00011, indexed in
Pubmed : 2395407.

5. Wilkinson, David G. Molecular mechanisms of segmental patterning in the
vertebrate  hindbrain  and neural crest. 1993. In: Bioessay 15(8):499-505,
doi.org/10.1002/bies.950150802.

365


https://doi.org/10.1038/337424a0
https://doi.org/10.1288/00005537-199009000-00011

