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In rhinoplasty, osteotomy is becoming more and more frequent as a way to achieve aestheti- Correspondence: Kook Hyun Kim
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nasal bones of Asians are often low and thick, so bleeding or swelling during surgery can be
somewhat more severe, and a stuffy nose can occur after surgery if osteotomy is performed
incorrectly. Since side effects are possible, it is necessary to have a precise understanding of
the relevant anatomy and technique. Several articles have described nasal bone osteotomy in
rhinoplasty, and this review article introduces the methods presented in various articles, de-
scribes indications and limitations, and reviews the relevant anatomical structures and tech-
niques in an accurate manner. We introduce a method that can increase patients’ satisfaction
and the completeness of surgery through accurate osteotomy, as well as reducing the risk of
side effects.
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INTRODUCTION functional complications. Conversely, safe and accurate osteoto-
my leads to a better prognosis and higher satisfaction.

Although there are some cases of cartilaginous deviated nose, in In rhinoplasty, osteotomy is performed to close an open roof
which only the nasal septum and cartilage are bent, most cases and to narrow the bony nasal pyramid or deviated nasal bone. In
of deviated nose show deviation in both the nasal bone and car- this paper, we present a description of how to perform correc-
tilage. Even if the deviation is only cartilaginous, the nasal sep- tive surgery for a deviated nose using osteotomy, and we aim to
tum or upper lateral cartilage cannot be aligned with the center equip rhinoplasty specialists with a precise understanding of the
without correctly aligning the nasal bone to the center of the appropriate techniques by reviewing the advantages and disad-
joint formed by cartilage and bone. Therefore, most cases of de- vantages of various methods and examining their indications.

viated nasal septum require correction of the nasal bone—that
is, osteotomy. ANATOMY
Osteotomy is arguably the most invasive surgical procedure
performed for the nose. Therefore, osteotomy requires an accu- The nasal bone comprises the upper one-third of the nose, and

rate and precise technique due to the risk of morphological and contains a set of two bones that connect from the maxilla on
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both sides to the frontal bone. In the posterior aspect, they con-
nect with the perpendicular plate of the ethmoid. Osteotomy
involves detaching the nasal bone from these adjacent struc-
tures, relocating them into the desired position, and reestablish-
ing them. In surgery, a thorough understanding of anatomy is
essential. The same holds for osteotomy of the nasal bone; if
surgery is performed with appropriate caution regarding the
surrounding crucial anatomical structures, postoperative side

effects can be minimized [1].

Lacrimal sac

The posterior part of the maxilla’s frontal process meets with
the lacrimal bone to form the lacrimal sac. When performing
lateral osteotomy, the surgeon must be mindful of the structure.
While many Asian people have small nasal bones, these bones
are also relatively thick. Therefore, excessive manipulation may
lead to unnecessary osteotomy, for which reason the surgeon

must always be cautious while performing the operation.

Keystone area

The keystone area is where the bony septum and cartilaginous
septum connect, and this refers to the copula of the distal end
and the upper lateral cartilage. Their overlap typically extends
for about 10 mm, but is slightly shorter in Asians. If this part is
separated completely, the stability of the middle vault may be lost.

Webster’s triangle

If lateral osteotomy of the nasal bone is initiated from the bot-
tom-most part of the pyriform aperture, this part could move
inside, causing the inferior turbinate to move inside as well,
which leads to nasal obstruction. Therefore, the triangle-shaped
pyriform aperture, which is referred to as Webster’s triangle, is
preserved by initiating the osteotomy from the slightly upper
part of the inferior turbinate (Fig. 1).

OPERATIVE TECHNIQUES

Medial osteotomy

Medial osteotomy is essential for the centralization of a convex
and concave bony portion on both sides in a deviated nose. It
may not be required if the large bony hump is adjusted, as the
procedure creates an open roof. However, medial osteotomy is
necessary for a deviated nose to relocate the bone into the de-
sired position. Relocating the nasal bone with force after lateral
osteotomy could cause fracture lines to appear in an undesired
position. As green-stick fractures tend to return to their previous
position, creating a complete fracture line through medial oste-
otomy is critical.
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Fig. 1. Webster's triangle

Webster's triangle is highlighted in red. The triangular strut of the
maxillary bone is left intact when the surgeon begins the osteoto-
my high on the piriform aperture.

Medial osteotomy can be categorized as transverse, medial
oblique, superior oblique, and paramedian based on the fracture
line. An appropriate method may be implemented based on the
shape of the nose, but the most cephalic extent may not reach
higher than the intercanthal line (Fig. 2).

Since the thickness of the nasal bone differs in each part, it is
an arduous task to create the desired fracture line following an
exact line. The surgeon must be cautious of a rocker deformity if
an excessively thick portion on the medial side is incised, or if

the bone is cut straight without a curve [2].

Lateral osteotomy

Lateral osteotomy in the deviated nose allows relocation of the
sidewall on one side of the nasal bone to the desired position af-
ter detaching it from the center, as in medial osteotomy. Lateral
osteotomy can be performed inside or outside the nose with a
continuous or perforating method. Whichever method is cho-
sen, Webster’s triangle needs to be preserved to prevent internal
nasal valve collapse. This method of connecting the initial start-
ing point from slightly above and then to the bottom portion,
while preserving Webster’s triangle, is referred to as high-to-low-
to-high or high-to-low-to-low [3].

Methods
The methods of lateral osteotomy can be divided into an inter-
nal incision of the nose or an incision from the exterior of the

nose, and continuous or perforating.
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Fig. 2. Medial osteotomy

Medial osteatomy categorized as transverse (A), medial oblique (B), superior oblique (C), and paramedian on the fracture line.
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Internal continuous method

From the inside of the nose, and the bottom of the pyriform ap-
erture, the interior turbinate is checked internally and a small in-
cision is made. Sometimes a subperiosteal tunnel may be creat-
ed, even though doing so is not absolutely necessary. After
reaching the bone, as confirmed by feeling its firmness, osteoto-
my is performed extending 3 or 4 mm, gradually proceeding
with a two-tap technique. A slower advance is recommended,
and the operator should regularly confirm that the angle of the
osteotome is proceeding at the desired level using the other
hand not holding the osteotome. Osteotomy is to be performed
until the osteotome reaches the inner canthus. If a complete
fracture does not occur after internal osteotomy, the osteotome
is rotated medially to connect with the medial osteotomy line.
After creating a fracture line, the surgeon confirms whether the
fractured bony segment is mobile.

External (percutaneous) perforating method

The surgeon creates discontinuous perforations using a sharp
osteotome, and then makes a greenstick fracture by connecting
them. This method ensures the stability of the periosteum and
bone by minimizing the overall damage to the periosteum. A
cleanly sanitized 2 mm osteotome is prepared by sharpening,
and then an incision is made on the medial part of the nasal
bone around the inferior orbital rim, following the previously
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designed osteotomy line. Then, discontinuous perforating oste-
otomy is performed cautiously. The surgeon should advance the
osteotome carefully, mindful of potential damage to the angular
artery, create a greenstick fracture by applying slight pressure
with both hands, insert the elevator within the nose, and care-
fully position the bone fragment in the desired position.

The advantage of this method is that it can improve stability
after osteotomy, reduce the amount of dead space, and prevent

excessive movement of the bone.

Internal perforating method

The internal perforating method involves wide dissection of the
nasal envelope, and then performing osteotomy with the bone
observed under direct vision. When the lower lateral cartilage,
pyriform ligament, and nasal hinge area are separated, the sur-
geon can see the part where the base of nasal bone emerges
from the pyriform aperture. The surgeon carefully separates the
periosteum, exposes the bone, and then performs lateral osteot-
omy in the oblique direction using an osteotome, maintaining a
certain distance from the medial osteotomy line and being sure
to advance deliberately. While the internal perforating method
requires a wider dissection of the periosteum, surgery can be
done without leaving a small scar on the skin adjacent to the
nose. The surgeon can perform the operation by manual palpa-
tion and visual observation, and then can create an osteotomy
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Fig. 3. Lateral osteotomy

(A-C) The level of lateral osteotomy is determined relative to the location of the proceeding osteotomy line before lateral osteotomy is performed,
and it is referred to as low or high based on its relative location.

WHedant

line at the precise location that the surgeon desires. Moreover,
post-osteotomy stability is ensured to some extent, as osteoto-
my may be performed without damaging the internal side of the
periosteum and the internal lining of the mucosa [4].

Level

The level is determined relative to the location of the preceding
osteotomy line before lateral osteotomy is performed, and it is
referred to as low or high based on its relative location. That is,
the level is referred to as low if the osteotomy line runs through
a lower position, or closer to the maxilla, and high if it has a
higher position, closer to the dorsal line of the nasal bone. The
procedure can be categorized as low-to-high, low-to-low, or
double-level osteotomy, based on the sequence of levels at
which it proceeds.

Low-to-high

The procedure starts from the pyriform aperture, proceeds
through the intercanthal line, and then rises to a high level of the
nasal dorsum. It can intersect with the medial osteotomy. If not,
the bony sidewall may be mobilized through a minuscule green-
stick fracture (Fig. 3A).

Low-to-low

The low-to-low technique has the same initiation point as the
low-to-high technique, but the fracture line that proceeds
through the intercanthal line can be finished in the lower posi-
tion if the surgeon desires more mobility of the bone, or wants
to move bone from other parts of the nose. If the fracture line
intersects with the medial osteotomy line, the nasal bone be-
comes more mobile, and movement of the bone becomes more
frequent as larger bones are rendered mobile (Fig. 3B).

Double level
By creating two fracture lines in the lateral sidewall, double-level
lateral osteotomy is performed to remedy excessive convexity.
Convexity may be controlled by performing intermediate oste-
otomy parallel to a low-to-low osteotomy line. The level of inter-
mediate osteotomy could be placed through the most convex
part, but ordinarily, it follows the nasal maxillary structure. Cre-
ating bony tilting through a double-level osteotomy may achieve
the effect of medialization (Fig. 3C).

Regardless of the selected level, Websters triangle must be pre-
served. Doing so is essential to prevent internal nasal valve col-

lapse [5,6].
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Sequence of osteotomy

In a patient with a deviated nose, the bone location may be cor-
rected through osteotomy if one side is convex and the other
side is concave. While some cases only exhibit bony deviation,
most cases also show septal deviation and deviation of the up-
per lateral cartilage, which must be assessed carefully.

Although there is no set timing of osteotomy during surgery, if
it is performed too early, swelling and bleeding may make it
harder to make an accurate diagnosis during surgery. Converse-
ly, if osteotomy is performed too late, the cartilage portion and
the center may not align even after osteotomy, and the proce-
dure may fail to achieve the aesthetic dorsal height desired by
the patient. Therefore, the selection of an appropriate timing for
the osteotomy procedure is crucial.

Through an open approach, first, the surgeon should expose
the bone by subperiosteal dissection, and then should expose
the septal cartilage through submucosal resection. The surgeon
then should plan for septal deviation correction. If any hump is
identified, it should be corrected first. When the septum is ex-
posed and upper lateral cartilage is separated, the surgeon
should plan the osteotomy procedure after confirming the ex-
tent of the bony deviation.

The surgeon should examine the concave side and the convex
side. If one side is concave, but the other side is straight (not
convex), the deviated nose may be corrected through a batten
graft or camouflage graft. Some mild cases of bony deviation
can be corrected through augmentation only.

If bony deviation needs to be corrected through osteotomy,
the first step should be correcting the nasal bone on the concave
side. To lateralize the concave nasal bone, the surgeon performs
osteotomy and medial osteotomy. When the concave bone is
out-fractured, a bony gap appears. Since the fractured bone may
return to its original position through this gap, it should be sta-
bilized by filling the bony gap with an extended spreader graft to
prevent the fractured bone from returning to its original posi-
tion.

If one side is convex, the surgeon performs medial and lateral
osteotomy. If the degree of deviation is severe, the surgeon should
consider bony strip resection and intermediate osteotomy.

While performing osteotomy, the complete fracture should be
created in full thickness. If a greenstick fracture is formed, the
bone is likely to return to its original position. The corrected
bone needs to stay in the desired position after osteotomy to
prevent recurrence. If a complete fracture line is not created be-
cause the medial osteotomy and lateral osteotomy do not inter-
sect, the surgeon should create a completely fractured bony seg-
ment through percutaneous transverse osteotomy.

Even if the nasal bone on both sides moves freely, it does not

520

Archives of Plastic Surgery AP S

maintain a straight position after surgery. The surgeon needs to
examine the correction of the nasal septum through submucosal
resection, the deviation of the septum at its bony portion, and
hypertrophy of inferior turbinate so that the corrected bony por-
tion does not return to its original position after surgery [7,8].

CONCLUSIONS

In most cases, the treatment for deviated nose requires a two-
pronged approach, involving correction of both bony and carti-
lage portions. Therefore, it is important to harmonize the pre-
cise correction procedures in the upper lateral cartilage, septum,
and turbinate.

The nasal bone of Asians is relatively small but thick. There-
fore, precise osteotomy may be difficult. Moreover, many pa-
tients have an implant in their nose. Hence, using an accurate
and safe procedural technique should be a high priority.

Correction of the bony portion in cases of deviated nose is an
arduous process. However, in most cases, a satisfactory outcome
is unachievable without the correction of bony deviation. More-
over, since osteotomy is one of the most invasive surgical proce-
dures for the nose, having a precise understanding of the rele-
vant anatomical structures helps to perform osteotomy precisely
and to ensure that the bone is located in the desired position.
Furthermore, understanding the advantages and disadvantages
of various osteotomy procedures could contribute to improved
prognoses by enabling the surgeon to perform procedures suit-
able for an individual patient.
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