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SUMMARY

This study aims to confirm how the external
nasal nerve exits from the internal surface of the
nasal bone to the dorsum of the nose and to de-
termine the exact point of nerve emergence by
macroscopic examination. Twenty external nasal
nerves of both sexes from the elderly and adult
age groups were dissected. The exit point of the
external nasal nerve, the width of the nasocarti-
laginous joint, and the inferior border of the nasal
bone from the midline to the nasomaxillary su-
ture were measured. The nerve was classified ac-
cording to its branching pattern. In this study, in
the elderly group, the external nasal nerve enters
the dorsum of the nose through the pyriform lig-
ament and exits laterally to the nasocartilaginous
joint. But in the adult age group the external nasal
nerve exits between the nasal bone and the upper
nasal cartilage. We observed mainly three types
of nerve but did not find any subtypes or varia-
tions in the branching pattern. Among this main
classification of nerves, more cases (70%) of type
I were observed. However, based on our study, we
concluded that the external nasal nerve enters the
dorsum of the nose either between the nasal bone
and the upper nasal cartilage, or it passes through
the pyriform ligament and exits lateral to the na-
socartilaginous joint. In rhinoplasty, knowledge

about the course, exit point, branching pattern,
and variations of the external nasal nerve is un-
avoidable.
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INTRODUCTION

The external nasal nerve is the terminal branch
of the anterior ethmoidal nerve; it exits at the in-
ferior margin of the nasal bone (Standring, 2016).
The course, exit point, and branching pattern of the
external nasal nerve are important in rhinoplas-
ty. The nasal tip’s numbness after rhinoplasty is
mainly due to damage to the external nasal nerve.
There is an obvious difference in the anatomical
structure of the external nasal nerve between Cau-
casians and Asians (Chen and Carr, 2022).

The pyriform ligament is a fascial support be-
tween the bones of the pyriform aperture and the
adjacent cartilages (Rohrich et al., 2008). It has
various other names, such as the lateral sesamoid
complex ligament, the lateral crural complex, and
the nasal hinge. Hamilton (Hamilton, 2021) report-
ed that the lateral crus of the alar cartilage and ac-
cessory cartilages are connected to the frontal pro-
cess of the maxilla through the pyriform ligament.
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Kim and Jeong (2023) reported that the pyriform
ligament is condensed along the pyriform aper-
ture. The pyriform aperture ligament, or vertical
pyriform ligament, attaches between the soft tis-
sue envelope and the border of the pyriform aper-
ture (Saban et al., 2008; Hamilton, 2021).

The fracture of the nasal bone is the most com-
mon injury in the facial skeleton, as are any inju-
ries on the dorsum of the nose that affect the ex-
ternal nasal nerve. Many authors (Han et al., 2004;
Chen and Carr, 2022) have reported that there are
variations in the course, exit point and branching
pattern of the external nasal nerve.

Based on the reported findings, our aim is to de-
termine the width of the nasocartilaginous joint,
the width of the inferior border of the nasal bone,
the exit point of the external nasal nerve, how it
exits, and its branching pattern.

MATERIALS AND METHODS

Twenty external nasal nerves of both sexes, 14
male and 6 female, were dissected. Among the
20 specimens, 12 were elderly, and 8 were adult
age groups. In neither the elderly nor the adult
age groups the exact age is unknown. We exam-
ined the pyriform aperture ligament, the pyri-
form ligament with adjoining parts of the bones
and cartilages, and the point of emergence of the
external nasal nerve. The images were recorded
through photography. We measured the distance
from midline to the exit point of the external nasal
nerve, along the inferior border of the nasal bone.
We also measured the width of the nasocartilag-
inous joint and the inferior border of the nasal
bone from the midline to the nasomaxillary su-
ture. We finally classified the nerve according to
its branching pattern. Statistical data analysis was
carried out in MS Excel 2019.

Fig. 1.- Representative images (1, 2, 3 and 4) of the elderly group showing the external nasal nerve (ENN) passing through the
pyriform ligament (PL). NB: Nasal bone, NB (I): Nasal bone internal surface, NC: Upper nasal cartilage, PAL: Pyriform aperture
ligament, AC: Alar cartilage, AEN: Anterior ethmoidal nerve, NS: Nasal septum, NC (LW): Nasal cavity lateral wall.



Figs. 2.- Drawing illustrating the exit of the external nasal nerve (ENN). A: Nerve exit through pyriform ligament (PL) in the elderly
group. B: Nerve exit between nasal bone (NB) and the upper nasal cartilage (NC) in the adult age group.

This study was conducted in the Anatomy De-
partment of King Khalid University, Abha, Sau-
di Arabia, and approved by the Research Ethics
Committee (ECM #2023-2118) of King Khalid
University.

RESULTS

In this cadaveric study, in both sexes of the elder-
ly group, the external nasal nerve exits through the
pyriform ligament before entering the dorsum of

the nose (Figs. 1 and 2A). But in both sexes of the
adult age group, the external nasal nerve exits be-
tween the nasal bone and the upper nasal cartilage
(Figs. 2B, 3A and 3B). In all specimens, the nerve
exits at the same level on its right and left sides.

In the elderly group, the nerve exit point lies lat-
eral to the nasocartilaginous joint (Fig. 4A). The
distance from midline to the exit point of the ex-
ternal nasal nerve, the medial main branch of the
type-III nerve, along the inferior border of the na-

Figs. 3A and 3B.- Representative images of the adult age group showing the external nasal nerve (ENN) passing between the nasal
bone (NB) and the upper nasal cartilage (NC). Pyriform ligament (PL), NMS: Nasomaxillary suture, FPM: Frontal process of maxilla,
1: Nasal part of nasocartilaginous joint, 2: Maxillary part of nasocartilaginous joint.
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Figs. 4A and 4B.- Representative images of the elderly group showing the exit of the external nasal nerve (ENN) lateral to the naso-
cartilaginous joint (NCJ) through pyriform ligament (PL), Nasal bone (NB), Upper nasal cartilage (NC), NMS: Nasomaxillary suture.
ENN (M): Medial main branch of external nasal nerve, ENN (L): Lateral main branch of external nasal nerve.

sal bone ranged from 7.5 to 9.5 mm (mean, 8.36 =
0.80 mm). The type-III branching pattern was ob-
served in two specimens. Its lateral main branch
exits at the level of the nasomaxillary suture,
which is 11 mm away from the midline (Fig. 4B).

In the adult age group, the nerve exits between
the nasal bone and the upper nasal cartilage. Its
exit point lies 5.5 to 6.5 mm (mean, 6 = 0.5 mm)
away from the midline.

The width of the nasocartilaginous joint varies
from 6 to 8 mm (mean, 7 + 0.79 mm) in the el-
derly group (Fig. 4A). In the adult age group, the
nasocartilaginous joint’s width varies from 11 to
12 mm (mean, 11.5 + 0.5 mm) (Fig. 3B). The width
of the inferior border of the nasal bone from the
midline to the nasomaxillary suture varies in the
adult age group from 10.5 to 11.5 mm (mean, 11
+ 0.5 mm), but in the elderly group, it varies from
9.5to 11 mm (mean, 10.25 + 0.64 mm).

Fig. 5.- Representative images of the classification of the external nasal nerve (ENN). A: Type I. B: Type II. C: Type III. ENN (M):
Medial main branch of external nasal nerve, ENN (L): Lateral main branch of external nasal nerve.



Fig. 6.- Drawing illustrating the classification of the external nasal nerve. A: Type I. B: Type II. C: Type III. Nasal bone (NB), Upper
nasal cartilage (NC), ENN (M): Medial main branch of external nasal nerve, ENN (L): Lateral main branch of external nasal nerve.

In the adult age group, the superior margin of
the upper nasal cartilage is attached to the frontal
process of the maxilla at 0.5 to 1 mm (Fig. 3B).

Based on the branching pattern, we found main-
ly three types of nerve classification. Among these,
type I was observed in 14 of 20 nerves (70%), type
IT was seen in 4 of 20 (20%), and type III was ob-
served in 2 of 20 (10%) (Figs. 5 and 6). We have not
seen any other variations or subtypes.

DISCUSSION

The anterior ethmoidal nerve runs in a groove
on the internal surface of the nasal bone, and its
terminal sensory branch is the external nasal
nerve that innervates the nasal tip (Standring,
2016; Kim and Jeong, 2023). The absence of an
external nasal nerve may result in a lack of sen-
sation at the tip of the nose (Bergman et al. 2006).
The external nasal nerve anastomoses with the
terminal branch of the facial nerve. Knowledge
of such neural anastomoses is important in fa-
cial reconstructive surgery (Diamond et al., 2011;
Shoja et al., 2014).

Most available and recent studies (Chen and
Carr, 2022; Standring, 2016) report that the ex-
ternal nasal nerve exits between the nasal bone
and the upper nasal cartilage. The same findings
were observed in the adult age group of our study.

The exit point of the nerve lies between 5.5 and
6.5 mm (mean, 6 = 0.5 mm) away from the mid-
line. Whereas in the elderly group, the nerve exits
through the pyriform ligament. Its exit point lies
lateral to the nasocartilaginous joint and between
7.5and 9.5 mm (mean, 8.36 + 0.80 mm) away from
midline. In the elderly group, type-III branching
patterns were observed. Its lateral main branch
exits at the level of the nasomaxillary suture,
which is 11 mm from the midline. Chen and Carr
(2022) reported that the nerve exit point ranged
from 5.08 to 11.94 mm (mean, 8.31 + 1.85 mm).
Another study (Han et al., 2004) observed that the
exit point of the external nasal nerve lies lateral to
the nasal midline from 6.5 to 8.5 mm (mean, 7.3
+ 0.6 mm).

In the elderly group of this study, the pyriform
ligament is connected to the nasal bone, the fron-
tal process of the maxilla, and the upper nasal
cartilage (lateral nasal cartilage). The pyriform
ligament is a vestigial ligamentous sheet that con-
nects the periosteum of the bony pyriform aper-
ture and the perichondrium of the adjacent car-
tilage (Daniel and Palhazi, 2018). Our finding in
the elderly group is that the external nasal nerve
passes through the pyriform ligament. With age,
changes occur in the nasal bone and upper nasal
cartilage. Thus, the exit point of the external nasal
nerve can change (Chen and Carr, 2022). On the
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nose, the age-related changes are not uniform.
With age, only cartilage moves, and both bone and
cartilage become weak (Shastri et al., 2021).

The superior margin of the triangular upper na-
sal cartilage is attached to the nasal bone and the
frontal process of the maxilla. The width, thick-
ness, and length of the nasal bones vary (Stan-
dring, 2016). The inferior border of the nasal
bone is attached to the superior margin of the up-
per nasal cartilage to form a tight synchondrosis
(Kenyon, 2013). We observed tight synchondrosis
only in the elderly group, but it is not seen in the
adult age group. In the elderly group, the width of
the nasocartilaginous joint ranges from 6 to 8 mm
(mean, 7 £ 0.79 mm), and the pyriform ligament
is attached to the remaining part of the inferior
border of the nasal bone and the frontal process
of the maxilla. In the adult age group, the nasocar-
tilaginous joint’s width ranges from 11 to 12 mm
(mean, 11.5 + 0.5 mm). The width of the inferior
border of the nasal bone from the midline to the
nasomaxillary suture ranges from 9.5 to 11 mm
(mean, 10.25 = 0.64 mm) in the elderly group.
Whereas in the adult age group, it ranges from
10.5 to 11.5 mm (mean, 11 + 0.5 mm), but from
0.5 to 1 mm, the superior margin of the cartilage
is attached to the frontal process of the maxilla.
Kenyon (Kenyon, 2013) reported that the upper
nasal cartilage is attached to the nasal bone at a
level of 6 to 8 mm.

The present study agrees with previously re-
ported classification and branching patterns
(Chen and Carr, 2022; Han et al., 2004). Among 20
nerves, 70% of type I (14 nerves), 20% of type II
(4 nerves), and 10% of type III (2 nerves) were ob-
served, but we have not seen any other variations
or subtypes.

CONCLUSION

Based on our study, we concluded that in the
elderly group the external nasal nerve passes
through the pyriform ligament and exits lateral
to the nasocartilaginous joint. But in the adult age
group the external nasal nerve exits between the
nasal bone and the upper nasal cartilage. All avail-
able dataindicate that the external nasal nerve ex-
its between the nasal bone and the nasal cartilage.

Anatomical knowledge of the external nasal nerve
is necessary to avoid nerve injury in rhinoplasty.
A clear understanding of the anatomical structure
of the nasal bones and cartilages and their chang-
es with age is helpful in surgical procedures.
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