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INTRODUCTION

A deviated nose is a common problem among patients for both 

functional and esthetic reasons. This term encompasses all clini-

cal conditions involving deviation of the nasal pyramid from the 

midline of the face. This condition is caused by trauma from ac-

quired injuries, such as from sports or traffic accidents, or con-

genital deformity. In clinical practice, neglected nasal fractures 

frequently result in a deviated nose associated with surface de-

pressions and irregularities. Recently, there has been an increase 

in inadequate iatrogenic trauma, creating severe deviation after 

primary septorhinoplasty [1-3].

The septal condition mostly controls the direction of deviation. 

Trauma creates the extrinsic forces that are exerted on the septum, 

resulting in deviated nasal bones, upper lateral cartilages, and 

connections with the vomer, ethmoid, and maxillary crest. Intrin-

sic forces can be the result of imperfect growth of the septal carti-

lage or from trauma altering the tissue ultrastructure, after which 

the deviated cartilaginous tissue has a tendency to revert to its ini-

tial position. The resulting deviation can be linear I-shaped, C-

shaped, or S-shaped (Fig. 1). One side of the dorsum in a C-shaped 

nose is concave and the other is convex. The dorsum and tip in an 

Correction of deviated nose

Deviated nose deformities have always been a surgical challenge, and it is essential to 
achieve both functional and esthetic improvements. Various techniques have evolved 
over time to correct deviated noses but no one method applies in all cases. Success-
ful correction requires a complete understanding of the various surgical techniques 
and concepts, including the three-dimensional nasal structure and the time-related 
changes to surgically-treated noses. 
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I-shaped crooked nose (linear) are shifted to one side of the verti-

cal midline of the face [2].

Precise analysis of a deviated nose is the initial step in deter-

mining optimal management. Facial asymmetries and paralysis 

must be considered when dealing with the nose. To analyze the 

face, a vertical line is drawn from the exact midpoint between the 

medial canthi, as well as a horizontal line passing through both 

medial canthi (Fig. 2). Using these reference lines, facial asymme-

tries in the nasal axis should be obvious. Facial palsy also changes 

the facial axis in facial expression. These conditions should be 

conveyed to the patient preoperatively because they can cause the 

postoperative result to be suboptimal [4]. 

Nasal analysis begins by noting the deviation of the nose from 

the facial midline. Beginning with the upper third of the nose, the 

width of the bony pyramid is assessed, as is the length of the nasal 

bones, because asymmetric nasal bones will require asymmetric 

hump reduction to prevent foreshortening of the more vertically 

oriented nasal bone on the side of the convexity [4].

The analysis should continue with evaluation of the symmetry 

of the middle third. The relationship of the upper lateral cartilage 

with the nasal bones should be determined, particularly if there is 

any narrowing, step-off deformity, or skewing. Scarring or warp-

ing in the middle vault is also assessed. The septum is analyzed for 

deviations, particularly those deflections that are high dorsal or 

caudal. The area of the internal nasal valve is of great importance 

in this region, and is formed by the caudal free edge of the upper 
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lateral cartilage, the septum, and the nasal floor. Any angle of less 

than 10° may result in nasal airway obstruction [5,6]. Hypertro-

phic turbinates and polyps disturb the nasal airways. Simple X-

rays and computed tomography scans are usually checked as part 

of a radiological study to help verify septum and turbinate anom-

alies, such as concha bullosa and septa bullosa [7,8].

The lower third of the nose includes the medial, middle, and 

lateral crura of the lower lateral cartilages. Asymmetry due to sep-

tal deformity in this area is determined by skewing the tip-defin-

ing points from the horizontal. The caudal edge of the septum 

may be apparent because it protrudes into either nostril, and the 

lower lateral cartilages may also have intrinsic deformities that 

lead to asymmetry [9].

INCISIONS AND EXPOSURE

Surgeons prefer the exposure technique for corrective rhinoplasty. 

The endonasal approach has limitations regarding the width of 

the operation field, but has better postoperative scars. In many 

East Asian patients, whose noses are smaller, it is not comfortable 

to manipulate the cartilage with graft and suture techniques using 

the endonasal approach. The authors prefer the open rhinoplasty 

approach when correcting deviated noses that require extensive 

septal correction and multiple cartilage grafting and suture tech-

niques (Fig. 3).

PROCEDURE FOR THE MIDDLE VAULT 
(CARTILAGINOUS DORSUM) AND SEPTUM

As the septum goes, so goes the nose, stressing the importance of 

septal correction. Severe deformities or deviations of the dorsal 

and caudal septum (which determine, to a large degree, nasal 

shape and position) require extensive septal manipulation facili-

tated by individualized exposure. A hemitransfixion or even open 

transcolumellar approach with a complete bilateral mucoperi-

chondrial elevation may be necessary. Sometimes surgical tech-

A B C

Fig. 1. The patients with deviated nose. (A) I-shaped deviation. (B) C-shaped deviation. (C) S-shaped deviation.

Fig. 2. The vertical and horizontal lines for analysis of deviated nose.
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niques for realignment (suture fixation, locking, and cartilage 

shaving) combined with weakening (resection, through and 

through incisions, scoring, and morselization) and subsequent re-

construction (suture approximation and dorsal and caudal bat-

tens) reflect the emphasis on preservation of cartilaginous tissue. 

Relocation of a dislocated septum back onto the crest is impor-

tant. If necessary, the caudal septum should be sutured to the 

periosteum at the nasal spine to prevent lateral migration. These 

procedures provide a straight foundation to the cartilaginous 

dorsum and columella, solve the functional problem, and provide 

the cartilage for grafting during rhinoplasty [10].

Many techniques described in the literature involve the use of 

sections, incisions, and morselization to modify the cartilaginous 

portion of the dorsal pillar of the septum and straighten the nose 

[10,11]. Unfortunately, these methods are often unsuccessful due 

to the memory effect of the cartilage warping and excessive weak-

ening of the supporting structure, leading to the collapse of the 

nasal dorsum.

The use of spreader grafts allowed considerable progress to-

ward correction of dorsal deviations. The original technique de-

vised by Sheen [12] in 1984 involved positioning a rectangular 

strip of cartilage on either side of the dorsal septum that had been 

harvested from its central part. This surgical technique involves a 

classical septoplasty, leaving in place an L-shaped structure (L-

strut) of at least 10 mm in width, and the harvesting of a straight 

strip about 3–6 mm in height from the septum. A septoplasty 

with an L-strut is usually performed before a nasal osteotomy, but 

spreader graft and suture in-placement should be done after the 

osteotomy. This method fundamentally serves to strengthen the 

middle nasal vault, and hence prevents postoperative collapse. It 

also proves immediately functionally better by broadening the 

angle of the internal nasal valve, thus increasing respiratory air-

flow (Fig. 4). 

A spreader graft is placed on the concave side in C-shaped de-

viations to restore respiratory function and to enhance the dorsal 

esthetic line. In cases of linear deviation, the spreader graft is 

placed on the side opposite to the deviation, where there is a gap 

between the septum and the upper lateral cartilages. In both cases, 

use of spreader grafts enables a lasting correction of the deviation 

and camouflaging of any residual deviation. The use of bilateral 

spreader grafts firmly secures the septum in position and coun-

ters any deviations caused by the septal cartilage memory. The 

spreader grafts are fixed between the dorsal margin of the carti-

laginous septum and the upper lateral cartilages.

In hump reduction cases, the cartilaginous hump is corrected 

prior to the septoplasty so as to preserve the sufficient width of 

dorsal septum after removing the cartilaginous hump. The exces-

sive bilateral upper lateral cartilages may be used like a spreader 

graft in the form of an autospreader flap [13].

NASAL OSTEOTOMY

A greenstick fracture may result if only lateral osteotomies are 

performed because a bony bridge remains from the end of the lat-

eral osteotomy to the root of the nose. Greenstick fractures are not 

A

B

Fig. 3. Open rhinoplasty incision. (A) Transcolumellar incision with 
inverted V (above arrow) or stair step fashion (below arrow). (B) 
Marginal incision extended from transcolumellar incision.

Man Koon Suh et al.         Corrective rhinoplasty
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ideal because they result in a postoperative return of the bony 

pyramid to its original configuration [14].

Medial and lateral osteotomy is performed in the unilateral or 

bilateral osteotomy fashions for direct modification of nasal bone 

position. Several modifications are possible depending on the pa-

tients’ individual status by deformities. Unilateral osteotomies can 

be performed in many cases of deviated nose. Internal and exter-

nal approaches to osteotomy are commonly used according to the 

surgeon’s preference. Whatever is chosen, the Webster’s triangle at 

the lower end of the pyriform aperture should be preserved (Fig. 5) 

and rocker deformity avoided (Fig. 6) [14,15].

In severe cases of deviation, a percutaneous root osteotomy 

may be performed. In this maneuver, a 2-mm osteotome is used 

to make perforated percutaneous osteotomies in a horizontal 

fashion across the nasion, or just inferior to the nasal root. This se-

ries of perforations should connect the most cephalic aspect of the 

lateral osteotomies and provide great mobility when combined 

with medial and lateral osteotomies. The bony dorsum can be 

manipulated and molded with the opposite hand in place. This 

maneuver is sometimes used when medial and lateral osteotomies 

are insufficient [16].

The bony hump is removed before nasal osteotomy. The bev-

eled and oblique osteotomy of the bony hump is indicated accord-

ing to the asymmetry of both nasal bones by deviation deformity. 

If the patient has a wide nasal bone, a low-level lateral osteotomy 

can be performed to cover the open roof (Fig. 7) [17,18]. However, 

in most Asian rhinoplasty cases, real bony humpectomy with os-

teotome or extensive osteotomy is rarely applicable due to the 

smaller average nasal bone. Rasping of bone or dorsal camouflage 

grafts, which are more conservative, are done to correct external 

dorsal appearance in the upper third of the nose (Fig. 8) [19].

CAMOUFLAGE TECHNIQUE

Fine anatomical grafts to correct superficial irregularities may be 

performed after dorsal septal axis correction and nasal osteotomy. 

The conchal cartilage appears to be more suitable and can be easi-

ly harvested, preferably via a simple posterior approach with a 

minimal scar. The remaining pieces of septal cartilage after septal 

work are also useful. They are morselized and applied to improve 

dorsal esthetic lines and correct minor depressions [20,21].

TIP PLASTY

In deviated nose cases, tip enhancement is not often a major 

A

B

C

Fig. 4. Spreader graft using septal cartilage for the internal valve 
insufficiency of right side. (A) Straight strip from septal cartilage for 
spreader graft. (B) The graft placed between right upper lateral carti-
lage and septum. (C) The graft corrects the dorsal septal deviation 
and improves the respiratory function.
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concern for patients. More esthetic results require a focus on the 

correction of the tip and columella deviation as well as bony and 

mid-vault framework deviation. The asymmetric tip and nostril 

do not merely come from the asymmetric lower lateral cartilag-

es, but from the deviated septum. Most cases of deviated tips and 

columella and nostril asymmetry are closely related to the devi-

ated caudal and dorsal septum. Therefore, correction of colu-

mella and nostril asymmetry means correction of the caudal 

and dorsal septum as well as of the lower lateral cartilage asym-

metry (Fig. 9).

The tip structure must be strong enough to support the weight 

of the skin and retraction forces in the normal scarring process. 

Once tip modifications are completed via suture techniques and 

columella strut graft, further dorsal onlay grafting may be accom-

plished. A “septal extension graft” can be used to very strongly 

control the projection and rotation of the nasal tip [22,23].

Fig. 5. Lateral osteotomy and inferior turbinate. (A) Inferior turbinate mobilization by the lateral osteotomy. (B) Inward mobilization of inferior 
turbinate according to lateral osteotomy. (C) Preoperative view of the patient with wide nasal bone. (D) Postoperative view after lateral osteotomy. 
(E) Inferior turbinate kissing the septum in this case.

Inferior turbinate

Septum

C D E

BA

Fig. 6. Rocker deformity. (A) Correct medial osteotomy line (arrow). 
(B) The bone above the nasion to protrude (arrow).

A B
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A variety of structural cartilage grafts have been introduced to 

support the weakened lateral nasal wall of the external valve re-

gion: the alar rim graft, lateral crural onlay graft, lateral crural 

strut graft, and alar batten graft [21,23].

ALLOPLASTIC AND 

HOMOLOGOUS MATERIAL

Dorsal augmentation with autogenous tissue is typically pre-

ferred because the nasal mucosa is easily injured by instruments 

and surgical dissections in deviated nose patients, so an inde-

pendent pocket for alloplastic materials separated from the na-

sal cavity cannot be obtained. Despite their reputed tendency to 

be resorbed and deformed over time, various dorsal implants 

are the graft of choice with excellent results in Asian patients, 

who have thicker dorsal skin and support implants better than 

Caucasians. If an alloplastic dorsal implant is used, any tearing 

of nasal mucosa should be avoided. Most surgeons don’t gener-

ally accept the use of homologous cadaver grafts for treating de-

Fig. 7. Open roof closure by lateral osteotomy. (A) Open roof after humpectomy. (B) Open roof closure by lateral osteotomy. (C, D) Preoperative 
and (E, F) postoperative views.

A B C

FED

Fig. 8. Graft on radix with the conchal cartilage.
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viated noses because of many reports of extrusion and infection 

[24].
NASAL SPLINTING

Paper plasters and dorsal splints stabilize and compress the oste-

Fig. 9. Correction of deviated caudal septum. (A, B) This female patient has upturned nasal tip due to scar contracture from the previous failed 
rhinoplasty, and she also has columellar deviation and nostril asymmetry. (C) Caudal septum is deviated toward left side and posterior end of the 
septum sits on the anterior nasal spine. (D) Excess length of the caudal septum is being shortened by segmental resection of the caudal septal car-
tilage. (E) Caudal septum became straight. (F, G) Postoperatively, her nasal tip and columella are in the midline without deviation and nostril 
achieved symmetry. Also, contracted short nose has been corrected by performing the septal extension graft with septal cartilage.
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B

Man Koon Suh et al.         Corrective rhinoplasty



Archives of Craniofacial Surgery 

www.e-acfs.org92

Vol. 19, No. 2, 2018

otomy site for the prevention of swelling and hematomas. The 

splints and tapes are removed after 7 days. Intranasal silicone 

sheets to keep the repositioned septal structures in the midline 

should be retained for 1–3 weeks according to stability of the sep-

tum. Intranasal packing with Merocel or antibiotic ointment im-

printed mesh gauzes should be used for 2–3 days to prevent a sep-

tal hematoma (Fig. 10). During the period of use of intranasal 

packing, systemic antibiotics should be used to avoid toxic shock 

syndrome [25].

CONCLUSIONS

Deviated noses present a difficult challenge in Asian patients, who 

have small noses and thick nasal skin. Advanced surgical tech-

niques now make it possible to apply procedures to decrease the 

most common past complications, such as insufficient treatment, 

structural weakening, and relapse.

Classic septoplasty preserving the L-strut with spreader grafts 

and a septal extension graft offer dorsal axis correction and prop-

er tip position. The additional use of the less invasive procedures 

provides even better results, such as camouflage grafts of the mor-

selized cartilage. The most important result of these techniques is 

that they do not impair the nasal function and preserve the pa-

tient’s airway.
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Fig. 10. Nasal splinting and intranasal packing. (A, B) Intranasal packing after septal cartilage harvest. (C, D) Silicone sheets for prevention of 
mucosal synechia between septum and turbinate. 
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