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INTRODUCTION

Bony vault deviation is frequently found in deviated noses. Proper 
management of the nasal bony vault is an integral part of rhino-
plasty for a deviated nose, as well as for reducing the dorsal pro-
file line or narrowing the width of the bony base. Conventional 
osteotomies to correct a deviated nose are composed of medial 
and lateral osteotomies, which allow the deviated bony lateral 
walls to be mobilized. Such osteotomies may mobilize the nasal 
lateral walls, but the central structures of the bony vault, includ-
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Objectives. A crooked nose is frequently caused by nasal bony vault deviation, and proper management of the bony vault 
is an integral part of rhinoplasty. Conventional osteotomy to correct a deviated nose favors simultaneous medial and 
lateral osteotomies, which allows the free independent movement of each nasal bone. However, patient satisfaction 
with deviated nose surgery is sometimes low. In the present study, we introduce a one-unit osteotomy procedure that 
combines bilateral and root osteotomies with unilateral triangular bony wedge resection to allow symmetry of both 
nasal bones.

Methods. Twenty consecutive patients who presented with bony vault deviation and underwent one-unit osteotomy were 
enrolled in this retrospective single-center study. The Nasal Obstruction Symptom Evaluation (NOSE) questionnaire 
was used to evaluate each patient’s functional outcome. The angle of bony vault deviation before and after one-unit 
osteotomy was measured using a protractor and compared with the results of 14 patients who had undergone con-
ventional osteotomy. The improvement in dorsal deviation was evaluated using facial photography preoperatively and 
3 months postoperatively.

Results. NOSE values improved from 8.4±6.4 to 4.1±4.2 (P=0.021). The angle of bony vault deviation improved from  
6.9°±2.2° to 2.1°±1.2° (P<0.001) in one-unit osteotomy and from 7.3°±4.0° to 2.7°±1.2° (P=0.001) in conven-
tional osteotomy. The preoperative deviation angle improved by 70.3% in one-unit osteotomy compared with 56.6% 
in conventional osteotomy, which was a significant difference (P=0.033). The mean grade of the postoperative esthet-
ic outcomes for the remaining deviation was 1.6±0.5, which was similar to that in the conventional osteotomy group.

Conclusion. One-unit osteotomy is a relatively simple procedure that balances the width of both lateral walls by removing 
excessive bony fragments from the wider bony wall and providing better structural integrity. This technique improves 
functional outcomes and has equivalent esthetic results to those of the traditional procedure. 
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ing the septum (a medial strip of nasal bones) and the interposed 
nasal spine of the frontal bone, remain deviated, which can cause 
incomplete correction or recurrence of deviated nose [1].

To address this problem, many surgeons have performed root 
or transverse osteotomy with medial and lateral osteotomies 
[2,3]. However, these combined techniques often make it diffi-
cult to control each segment, and the connection to adjacent 
bony support can become unstable. In particular, Asians tend to 
have short nasal bones with a flatter dorsum, which can make 
osteotomy more difficult [4]. In patients with narrow and short 
nasal bones, there is a higher likelihood of damage to the key-
stone area during medial osteotomy or unstable fixation of the 
bony segment after transverse osteotomy.

In an effort to preserve the keystone area, dorsal preservation 
techniques have been introduced in reduction rhinoplasty [5]. 
This technique preserves the dorsal osseocartilaginous vault with-
out manipulating the keystone area, and we were inspired to ap-
ply this technique to a crooked nose via a unilateral let-down 
operation. Therefore, we introduce a new technique to correct a 
centrally deviated bony dorsum in the present study. This new 
technique, one-unit osteotomy, combines bilateral lateral and 
root osteotomies with unilateral triangular bony wedge resection 
of a longer sidewall to ensure symmetry of both nasal bones and 
better structural integrity. 

MATERIALS AND METHODS

Participants
Twenty consecutive patients were enrolled between December 
2019 and March 2021 in this retrospective, single-center study. 
Nineteen patients were Far East Asians, and one was Caucasian. 
The patients presented with bony vault deviation and underwent 
septorhinoplasty by the senior author in the otorhinolaryngolo-
gy department of a tertiary academic hospital. This study was 
approved by the Institutional Review Board of Samsung Seoul 
Hospital (No. SMC 2022-06-080). The informed consent for this 
retrospective study was waived. However, the informed consent 
for the use of preoperative and postoperative facial photographs 
was obtained from all patients with a full explanation. Patients 
who underwent augmentation rhinoplasty with silicone or 

polytetrafluoroethylene were excluded from this study because 
of difficulty in evaluating improvement in bony vault deviation. 
Patients with significant humps were also excluded from this 
study because they may require other techniques to address the 
bony dorsum. In addition, 14 independent patients with the 
same condition who had undergone conventional osteotomy 
(medial and lateral osteotomy with or without transverse or in-
termediate osteotomy) in 2014 were analyzed to compare the 
bony vault deviation angle and postoperative esthetic outcomes 
with a one-unit osteotomy group.

Surgical techniques
The one-unit osteotomy technique was planned if patients had 
bony vault deviation with or without middle vault deviation. Sur-
gery was performed under general anesthesia. Local infiltration 
of lidocaine hydrochloride (1%) with epinephrine (1:200,000) 
was performed on the external nose and nasal septum to induce 
vasoconstriction and hydrodissection. Before correction of the 
external nose, endonasal septoplasty was first performed using 
customized procedures depending on the individual status of 
the nasal septum. In addition, we performed “modified mattress 
suture technique” between the bony and cartilaginous dorsal 
septum in most of the patients, which was invented by the cor-
responding author of this study because high dorsal septal devi-
ation is usually accompanied by bony vault deviation [6,7]. Dur-
ing this septoplasty technique, a green stick fracture is usually 
inflicted on the dorsal area of the perpendicular plate of the eth-
moid (PPE) after partial thickness osteotomy with a 2-mm os-
teotome, which facilitates correction of the dorsum through bony 
septal separation from nasal bone (Fig. 1A). This technique allows 
the bony septum to be fixed to the midline after osteotomy of 
the nasal dorsum. 

After septoplasty, columellar and marginal incisions are made 
followed by supraperichondrial and subperiosteal superficial 
musculoaponeurotic system flap elevation if there is a need for 
augmentation or middle vault correction [8]. Thereafter, the one-
unit osteotomy was performed as follows (Fig. 1B and C): first, 
the width of the lateral bony wall was measured, and the differ-
ence between the lateral walls was evaluated to calculate the 
amount of bony wall resection required on the wider side of the 
bony wall (Fig. 2A and B). Also, in the preoperative computed 
tomography (CT) scan, the width of each wall from the anterior 
border of the maxilla to the esthetic dorsal line can be calculated 
in advance. Second, a 5–7 mm stab incision was made on the 
mucosa of the caudal margin of the bony lateral wall, just supe-
rior to the attachment of the head of the inferior turbinate, fol-
lowed by subperiosteal flap elevation using a Joseph periosteal 
elevator. Relatively wider flap elevation on the side of wedge re-
section facilitated instrument use and vision. Third, the bony wedg-
es of the frontal processes of the maxilla were resected on the 
wider side of the bony lateral wall. The amount of resection was 
decided according to the difference in the measured width of bi-

	� One-unit osteotomy was performed to balance the width of 
the bony lateral walls of the nose. 

	� After one-unit osteotomy, Nasal Obstruction Symptom Evalu-
ation (NOSE) values significantly improved.

	� The postoperative deviation angle and esthetic outcomes were 
not inferior to those of conventional osteotomy.

	� There was no significant complication after one-unit osteotomy.
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lateral bony walls. The resection was performed using a 2.5-mm 
curved diamond bur high-speed drill (Medtronic) (Fig. 2C and D). 
At the time of initial entry, bony resection was possible under 
direct vision or endoscopy. When the width of the resection was 
reduced by half as it progressed upward, the vision was obscured, 
so the bone drilling was performed blindly using tactile guidance, 
and field was frequently checked by endoscopy during the pro-
cedure. The difference in the width of both sidewalls was mostly 
about 3–3.5 mm. Considering the slight additional loss of bone 
tissue by drill, it was possible to proceed close to the desired 
amount of resection when using a 2.5-mm diamond drill. In ad-
dition, there was a guard in the opposite direction to the drilling, 
so skin injury could be prevented. On the contralateral nasal 
bone, conventional lateral osteotomy was performed using a 
3-mm guarded osteotome. Finally, transverse osteotomy was 
performed to connect osteotomy lines from both lateral walls.

The entire bony vault was then mobilized in one-unit to com-
pensate for the bilateral lateral and transverse osteotomies and 
bony septal separation. Using this technique, the entire nasal 
bony pyramid can be separated from the frontal processes of 
the maxilla and the nasal spine of the frontal bone in one-unit. 
This totally mobilized nasal bony vault can be repositioned to 
the midline with the help of digital pressure and instruments, 
such as the Boies nasal elevator. After one-unit osteotomy, the 
remaining high dorsal septal deviation was corrected using a 
modified mattress suture technique (Fig. 1D). The detailed sep-

toplasty technique was described in previous articles [6,7]. This 
technique using 4-0 Vicryl suture with double-arm needles can 
correct the fractured PPE and the septal cartilage including sub-
dorsal area by applying tension on the convex side by suture 
tightening. The columellar incision was closed with a 5-0 nylon 
suture and compressive taping was applied to the external nose. 
Figs. 3 and 4 show that the bony vault deviation was corrected 
after surgery. 

Evaluation
Subjective improvement of rhinologic symptoms was assessed 
using the Nasal Obstruction Symptom Evaluation (NOSE) scale 
before and 3 months after the one-unit osteotomy. All participants, 
including the controls who underwent conventional osteotomy, 
underwent facial photography preoperatively and 3 months post-
operatively. The bony vault deviation angle was measured on fa-
cial photographs using a protractor according to previously re-
ported methods [8,9]. The bony vault deviation angle was assessed 
preoperatively and postoperatively as the angle between the 
rhinion and midline from the nasion to the philtrum (Fig. 5).

Three independent surgeons who were not involved in this 
study used preoperative and postoperative photographs to eval-
uate the esthetic improvement in dorsal deviation without any 
information about the surgery itself. The remaining deviations 
after the one-unit osteotomy or conventional osteotomy were 
assessed using a scale with the following grading: complete cor-

Fig. 2. Surgical method of one-unit osteotomy for a deviated bony 
vault. (A) The width of both lateral bony walls is measured, and the 
amount of surplus bony wall resection on the wider side is estimat-
ed. (B) Intraoperative photographs of the width of the lateral bony 
wall measured with a surgical ruler. (C) Resection of excess bone 
on the wider side of the lateral bony wall. A drill inserted into the 
bony wedge of the frontal process of maxilla while confirming the lo-
cation by palpation. (D) Endoscopic view of the resected lateral 
bony wall (asterisk) and saved internal mucosa. 
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Fig. 1. Illustration of one-unit osteotomy and endonasal septoplasty. 
(A) A greenstick fracture is made in the dorsal area of the perpen-
dicular plate of the ethmoid, and two vertical holes are created be-
low the fracture line using a 2.5-mm drill. (B) The bony wedge of the 
frontal process of the maxilla on the wider side is excised, and con-
ventional lateral osteotomy is performed on the contralateral side. 
(C) The entire bony vault is mobilized as one unit. (D) To allow re-
maining high dorsal septal deviation to be fixed to the midline, the 
modified mattress suture technique is performed.
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Fig. 4. Preoperative and postoperative photographs and computed tomography (CT) of a deviated bony vault corrected with one-unit osteoto-
my. (A, B) Preoperative photograph. (C) Axial view of a preoperative CT scan. (D) Three-dimensional view of a preoperative CT scan. (E, F) 
Postoperative photograph. (G) Axial view of a postoperative CT scan. The width of both lateral bony walls is changed symmetrically, and frac-
ture lines (arrows) are observed. (H) Three-dimensional view of a postoperative CT scan. The entire nasal bony pyramid (asterisk) is mobilized 
in one-unit and repositioned to the midline.

Fig. 3. Preoperative and postoperative photographs and computed tomography (CT) of a deviated bony vault corrected with one-unit osteoto-
my. (A, B) Preoperative photograph. (C) Axial view of a preoperative CT scan. (D) Coronal view of a preoperative CT scan. (E, F) Postoperative 
photograph. (G) Axial view of a postoperative CT scan. The width of both lateral bony walls are changed symmetrically, and fracture lines (ar-
rows) are observed. (H) Coronal view of a postoperative CT scan. A greenstick fracture (arrow) is usually made in the dorsal area of the per-
pendicular plate of ethmoid during septoplasty, which facilitates the correction of the bony septum and dorsum.
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rection (grade 1), minimally visible deviation (grade 2), and re-
maining residual deviation (grade 3) [10]. 

All statistical analyses were performed using IBM SPSS ver. 
25 (IBM Corp.). To identify the effect of the surgery, data were 
analyzed using the Wilcoxon signed-rank test. The Mann-Whit-
ney test was performed to compare the postoperative bony de-
viation angle and mean grade of esthetic outcomes between 
one-unit and conventional osteotomy. Categorical variables were 
compared using the Fisher’s exact test. P-values of <0.05 were 
used to determine statistical significance throughout the analysis.

RESULTS

The mean age was 33.4±15.6 years (range, 17–60 years), and 
15 patients were men (75%) in the one-unit osteotomy group. 
Nineteen patients were East Asians, and one patient was Cauca-
sian (one man). The postoperative results were evaluated using 
the NOSE scale and postoperative photographs, and the postop-
erative evaluation was performed approximately 3 months on 
average after surgery (Table 1). Three revision rhinoplasty cases 
were included in this study. 

Regarding subjective symptoms after one-unit osteotomy, 
NOSE values improved from 8.4±6.4 to 4.1±4.2 (P=0.021). 
When one-unit osteotomy was performed, the bony vault devia-
tion angle improved from 6.9°±2.2° to 2.1°±1.2° (P<0.001). 
The postoperative values of one-unit osteotomy were close to 
the ideal angles. Even with conventional osteotomy, a significant 
improvement was observed, from 7.3°±4.0° to 2.7°±1.2° (P= 
0.001). There was no significant difference in the postoperative 
deviation angle between the two groups (P=0.158). However, 
the percentage of angle improvement relative to the preoperative 
deviation angle ([preoperative deviation angle−postoperative 
deviation angle]/preoperative deviation angle×100) was 70.3% 

in one-unit osteotomy compared with 56.6% in conventional 
osteotomy (P=0.033), indicating a greater relative improvement 
in one-unit osteotomy (Fig. 6).

Three independent physicians evaluated the esthetic outcomes 

Table 1. Baseline characteristics and preoperative and postopera-
tive results of septorhinoplasty with one-unit osteotomy

Variable Preoperative Postoperative P-value

Number of patients 20 -
Age (yr) 33.4±15.6 (17–60) -
Male  15 (75) -
NOSE scale 8.4±6.4 4.1±4.2  0.021
Bony deviation angle (°) 6.9±2.2 2.1±1.2 <0.001
Grade of remaining deviation - 1.6±0.5

Values are presented as mean±SD (range), number (%), or mean±SD.
NOSE, Nasal Obstruction Symptom Evaluation; SD, standard deviation.

Fig. 5. Measurement of bony vault deviation: the angle between the 
lines a-b and b-c. (a) The philtrum, (b) the nasion, and (c) the most 
prominent point of the bony vault deviation

Fig. 6. Changes in the bony vault deviation angle. (A) One-unit oste-
otomy group. The deviation angle improved from 6.9°±2.2° to 2.1°± 
1.2° (P<0.001). (B) Conventional osteotomy group. The deviation 
angle improved from 7.3°±4.0° to 2.7°±1.2° (P=0.001). There was 
no significant difference in the postoperative deviation angle between 
the two groups (P=0.158). However, the relative improvement com-
pared to the preoperative angle (Δdeviation angle/preoperative an-
gle×100) was 70.3% for one-unit osteotomy, which was better than 
that achieved using conventional osteotomy (56.6%, P=0.033).
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for each patient using the final results, as follows: complete cor-
rection (grade 1), minimally visible deviation (grade 2) or remain-
ing residual deviation (grade 3). The mean grade of postoperative 
residual deviation after one-unit osteotomy was 1.6±0.5. Six-
teen patients (80%) received grades 1 and 2 from all raters, and 
the remaining four patients (20%) received grade 3 from at least 
one rater. In the conventional osteotomy group, the mean grade 
of the esthetic outcome was 1.7±0.4, and three patients (21.4%) 
received grade 3 from at least one evaluator. No significant dif-
ference was found in the mean grade (P=0.80) or the proportion 
of the remaining residual deviation (P=1.00) between the two 
groups.

There were no significant complications, including inverted-V 
deformity, open-roof deformity, or bleeding, after one-unit oste-
otomy. Only one patient with preoperative supratip saddle de-
formity, which was addressed with diced cartilage and Surgicel 
(Ethicon), complained about the postoperative recurrence of 
saddle nose.

DISCUSSION

We introduced one-unit osteotomy, which addresses a centrally 
deviated bony vault and combines bilateral lateral and root os-
teotomies with unilateral triangular bony wedge resection of a 
wider sidewall to ensure the symmetry of both nasal bones. This 
new technique improved functional outcomes and led to non-
inferior esthetic results compared to the conventional proce-
dure, and there was no significant postoperative complication. 
Bony vault deviation improved in all patients. In addition, the 
subjective nasal obstruction symptom also improved after sur-
gery. The main purpose of this procedure is to balance the width 
of both lateral walls and preserve structural integrity. Asymmetry 
of the bony lateral wall in the deviated bony vault is accompa-
nied by widening and lengthening of one side of the bony vault; 
in our new technique, triangular resection of the upper lateral 
cartilage is performed to address the middle vault deviation [8]. 
Therefore, this one-unit osteotomy technique might be essential 
if the size of the bony lateral wall is dissimilar. Moreover, as an 
added advantage, this technique preserves the structural integri-
ty of the bony vault by avoiding medial osteotomy, thereby en-
abling postoperative self-readjustment. Additionally, no columel-
lar incision intended for medial osteotomy is required if the rest 
of the procedure is possible with an endonasal approach.

One of the greatest challenges for rhinoplasty surgeons is fix-
ing deviated noses. Although various trials have been conducted 
to evaluate methods of deviated nose correction, the degree of 
satisfaction after crooked nose surgery remains low [11]. Some 
considerations should be kept in mind while planning surgery to 
fix a deviated nose. First, the problems associated with deviated 
noses are complex. The reasons for nasal deviation vary among 
patients, and multiple factors can be involved. Some patients have 

problems with bony vault and others with the upper lateral or 
lower lateral cartilage. Furthermore, septal deviation is involved 
in most patients with deviated noses. In recent years, the impor-
tance of facial asymmetry has also been emphasized for deviated 
nose correction. Objectively, 97% of patients were found to have 
significant degrees of facial asymmetry, with the midline to ala 
distances showing the most variations, and patients with deviated 
noses had a higher likelihood of facial asymmetry [12,13]. Ow-
ing to the complexity of the problem, deviated noses require a 
wide range of delicate and sophisticated surgical techniques to 
obtain better results for both surgeons and patients [14]. 

To address a deviated bony vault, the conventional technique 
favors simultaneous medial and lateral osteotomies and has been 
considered an effective way to correct a severely deviated nose. 
These osteotomies allow free independent movement of each 
nasal bone, which enables correction of the bony vault deviation. 
However, as many surgeons have mentioned, the results of this 
technique are often unsatisfactory. One of the causes of unsatis-
factory results is that conventional osteotomy has a limitation in 
midline correction of the bony nasal root. Transverse or root os-
teotomy is required to fix the deviated nasal mid-root [2]. There-
fore, many surgeons have used a combination of medial, lateral, 
and transverse osteotomies. However, this combination technique 
has limitations in terms of fixing deviated noses. The first con-
cern is that this combination technique produces multiple bone 
fragments, which leads to a loss of support and makes the bony 
vault less stable. The other concern is asymmetry of the nasal 
bony lateral walls in the deviated bony dorsum. For instance, 
when the bony dorsum is deviated to the right, the right bony 
wall is shorter and the left bony wall is longer. These asymmet-
ric bony fragments after medial and lateral osteotomies are of-
ten the cause of unsatisfactory results or deviation recurrence. 
To overcome this instability arising from multiple bony segments, 
Choi et al. [11] recommended a one-piece nasal bone osteotomy 
technique that combines transverse osteotomy with bilateral lat-
eral osteotomies for the correction of a centrally deviated nose. 
In the aforementioned study, efficacy and satisfactory results 
were confirmed compared with conventional osteotomy. How-
ever, unlike our study, that procedure was not accompanied by 
unilateral bony wedge resection of the longer sidewall to bal-
ance the bilateral nasal bones, and septoplasty with the division 
of septal bone from the nasal dorsum was not performed simul-
taneously. In another study, to correct asymmetric bony segments 
after conventional osteotomy, some surgeons recommended 
asymmetric osteotomies according to the direction when cor-
recting a deviated bony dorsum [15].

Our one-unit osteotomy deals with the asymmetry of both 
bony walls by removing excessive bone on the wider side. A 
balanced lateral bony wall can reduce the recurrence of bony 
vault deviation after surgery. Furthermore, a unified mobile bony 
segment produced using this new technique can overcome the 
risk of instability around the keystone area and dorsal irregular-
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ity, which may be caused by multiple fragments in the conven-
tional medial, lateral, and transverse osteotomy techniques. In 
addition, the nasal septum is a critical underlying support struc-
ture for the nose. The septum is responsible for providing stabili-
ty to the dorsum, and septal deformity is frequently associated 
with a severely deviated nose [16]. Inadequate correction of 
septal deviation, as well as improper osteotomy, may show un-
satisfactory results in a crooked nose [4]. In the present study, all 
patients had significant septal deviation, which was carefully ad-
dressed using various approaches, including our modified mat-
tress suture technique for correcting septal high dorsal deviation 
around the keystone area [6]. Through the “modified mattress 
suture” technique, the deviated PPE can be moved to the mid-
line by a greenstick fracture at the subdorsal area, and the cor-
rected PPE can be fixed and stabilized by suturing it with septal 
cartilage. This technique enables internal nasal valve modifica-
tion by correcting high dorsal deviation leads to improved func-
tional outcomes [7]. In addition, a greenstick fracture was per-
formed at the PPE below the dorsum, thereby enabling a fully 
mobilized nasal pyramid by dividing the residual bony septum 
from the nasal bone.

Compared with traditional osteotomy techniques, our new 
one-unit osteotomy procedure might produce a more stable and 
well-balanced new postoperative bony vault. In this study, when 
the outcomes of one-unit osteotomy and conventional osteoto-
my were compared, the bony vault deviation angle significantly 
improved in both groups, and there was no significant difference 
in the postoperative deviation angle; however, the one-unit oste-
otomy group was superior in terms of the relative improvement 
of the angle (expressed as a percentage). 

As previously stated, this technique is influenced by the dorsal 
preservation hump removal technique. Dorsal preservation re-
duction rhinoplasty maintains the dorsum as one pyramid while 
lowering the hump, with or without resection of the lateral bony 
walls. It maintains structural integrity at the nasal keystone, pa-
tency of the internal nasal valve, and pleasing dorsal esthetic 
lines [17]. Our new technique has the same advantage as the 
dorsal preservation hump technique. The difference between 
them is that our one-unit osteotomy does not remove the sub-
dorsal septal strip to lower the hump; instead, it removes only 
excess bone fragments of the wider lateral bony wall. There was 
no complication of postoperative bony vault lowering associated 
with unilateral partial bony wall resection because the bony wall 
on the other side underwent osteotomy without bone removal, 
without being accompanied by subdorsal septal lowering. In ad-
dition, this technique preserves the dorsal osseocartilaginous 
vault since medial osteotomy is not simultaneously performed, 
so the stability of the keystone area can be expected. Regarding 
septoplasty, there was a concern about saddle nose as a result of 
performing wedge resection of the surplus septal cartilage at the 
bony-cartilaginous junction around the keystone and greenstick 
fracture of PPE in the subdorsal area. However, although mild 

saddle nose occasionally occurred intraoperatively, most of these 
cases were resolved after placing a modified mattress suture at 
the bony-cartilaginous junction to secure stabilization.

In this study, three independent otolaryngology surgeons graded 
the remaining deviation after one-unit osteotomy using postop-
erative photographs. Of the 20 patients who underwent one-unit 
osteotomy, four received grade 3 (remaining residual deviation) 
from at least one rater and three of them seemed to have more 
deviation due to facial asymmetry, which was difficult to evalu-
ate. In the other patient, the surgical outcome was unsatisfactory 
because of bony fragments caused by a history of nasal bone 
fracture. If multiple bony fragments from previous trauma exist, 
it may be difficult to predict the surgical outcome because a com-
pletely unified bony segment may not be formed after one-unit 
osteotomy. Preoperative CT to check for a previous nasal bone 
fracture would be helpful for predicting surgical outcomes or se-
lecting a surgical method.

The limitations of the present study include the short duration 
of follow-up and the use of various ancillary procedures to cor-
rect the middle vault and tip deviation. Deviation in the rhinion 
area is often accompanied by a crooked dorsal septum or upper 
lateral cartilage. Previously, we reported that the cartilaginous 
dorsum angle in the middle vault could be improved by endona-
sal septoplasty alone [18]. In the severely deviated middle vault 
group, the improvement was more prominent, and the modified 
mattress suture technique was implemented to correct high sep-
tal deviation in more than half of those patients. In our opinion, 
correction of the dorsal septum may affect the external cartilagi-
nous deviation of the rhinion area. However, in the present study 
as well, even after one-unit osteotomy and endonasal septoplas-
ty, deviation in the rhinion area remained in some cases, in which 
procedures such as triangular resection of the upper lateral car-
tilage were additionally performed [8]. Therefore, corrective rhi-
noplasty is a summation of multiple individual procedures to fix 
deviation at various sites, which makes it difficult to identify the 
effect of one-unit osteotomy exclusively. Although we measured 
and compared the deviated bony vault angle, large-scale prospec-
tive randomized controlled trials are needed to better define the 
surgical effects of the procedure. 

In conclusion, correcting bony vault deviation is a surgically 
challenging process. One-unit osteotomy is a relatively simple 
and easy procedure that balances the width of both the lateral 
walls by removing excessive bony fragments from the wider bony 
wall. Furthermore, the resultant one-unit bony segment has bet-
ter structural integrity than is achieved using the conventional 
medial, lateral, and/or transverse osteotomy techniques. Although 
a longer follow-up duration with a larger number of patients is 
required, it might be assumed that this new technique achieves 
better anatomical symmetry and stability than conventional 
techniques.
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