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INTRODUCTION
Unilateral nostril stenosis is a condition in which the shape and 

size of one nostril are smaller than the those of the other nostril. 
Unilateral nostril stenosis can be congenital in patients with 
unilateral cleft lip nose deformity or might be caused by trau-
ma, infection, or iatrogenic causes such as repetitive open rhi-
noplasty or weir surgery. Several methods can be used to treat 
nostril stenosis, including surgery using the V-Y advancement 
flap, para-alar pedicle flap and alar transposition flap, Z-plasty, 
and alar web excision [1-5]. However, although these methods 
can improve the shape of both nostrils in the short term, be-
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cause the nostril on the side with stenosis has lesser skin vol-
ume than that on the normal side, there is a high probability of 
recurrence of the stenosis due to postoperative scar contracture.

The goal of surgery in patients with secondary deformities of 
the unilateral cleft lip and nose is to restore the symmetry of the 
overall shape of the nose. To achieve this goal, we symmetrized 
the shape of both nostrils and performed tip projection in cases 
where it was possible; thus, the surgery was performed to im-
prove the overall esthetics of the shape of the nose. We widened 
the stenotic nostrils using full-thickness skin grafts (FTSGs) 
harvested from the postauricular area and augmented the skin 
volume using various methods, including B-flap and C-flap in-
terdigitation, orbicularis oris muscle approximation, septal 
cinching suture, and autogenous or allogeneic bone grafting for 
secondary deformities of the unilateral cleft lip and nose with 
nostril stenosis. The outcomes were assessed for changes in the 
symmetry of both nostrils before and after surgery.

METHODS
Patients
This study was approved by the appropriate institutional review 
board and performed in accordance with the principles of the 
Declaration of Helsinki. The requirement of obtaining in-
formed consent was waived because of the retrospective nature 
of the study, and the analysis was performed using anonymous 
clinical data. From February 2016 to January 2020, data of pa-
tients who underwent secondary cheiloplasty and open rhino-
plasty were reviewed retrospectively. Patients underwent chei-
loplasty and secondary cleft rhinoplasty, and FTSG was per-
formed on the nostril floor, columella, and alar inner lining ac-
cording to the location and shape of the inadequate skin vol-
ume causing nostril stenosis. In patients with a narrow nostril 

floor, FTSG was used to widen the nostril floor. In case of inad-
equate columella growth or short columella due to scars from 
previous open rhinoplasty, a triangular FTSG was placed on the 
outer lining of the columella. In cases with nostril constriction 
due to lack of skin on the nostril inner lining, FTSG was used 
after releasing the constriction. The FTSG was harvested from 
the postauricular area, and the graft included the skin, dermis, 
and subcutaneous fat, similar to the thickness of the surround-
ing tissue. 

All surgeries were performed by a senior plastic surgeon 
(KIU). The study subjects comprised patients with nostril ste-
nosis in whom the size of the nostril on the cleft side was small-
er than that of the other nostril due to severe secondary defor-
mities of the unilateral cleft lip and nose. Patients in whom the 
area of the nostril on the cleft side was larger or equal to that of 
the nostril on the normal side were excluded. Thirty-four pa-
tients met the inclusion criteria (24 males and 10 females). The 
mean patient age was 26.2 years (range, 15–65 years), and the 
average follow-up period was 8.4 months (Table 1).

A frontal picture and worm’s eye view of all patients were cap-
tured with the same setting for all follow-ups before and after 
surgery. The area of the nostril on the normal and cleft sides, 
the width of the nostril floor, and the distance from the alar-fa-
cial groove to the nasal tip were measured (Fig. 1). The “overlap 
area” was also calculated, which was defined as the largest over-
lapped area when the image of the cleft nostril flipped to the left 
and right and overlied to the image of the normal side nostril 
(Fig. 2). All nasal profiles were measured manually using Ado-
be Photoshop and CS6 digital pixel values to accurately calcu-
late the curve profiles.

Since pictures of the same patient can have slightly different 

Table 1. Patient demographics and sites of FTSG
Variable No. (%)

No. of patients

   Male 24 (70.6)

   Female 10 (29.4)

Age, yr

   Mean±SD 26.2±12.6

   Range 15–65

Sites of FTSG performed

   Columella 14 (41.2)

   Nostril base 23 (67.6)

   Alar inner lining  9 (26.5)

Total 34

FTSG, full-thickness skin graft. 

Fig. 1. A schematic diagram of nasal profiles. A1, right nostril sur-
face; A2, left nostril surface; B1, right nostril floor width; B2, left 
nostril floor width; C1, right side distance from the alar-facial 
groove to the nasal tip; C2, left side distance from the alar-facial 
groove to the nasal tip.
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perspectives and angles, it is not appropriate to quantitatively 
compare the measured pixel values. The degree of symmetry 
was evaluated by dividing the value of the cleft side by the that 
of the normal side of each measured profile, and expressed in 
“ratios.” Therefore, a ratio of 1 represents full symmetry. The 
ratios were thus used to quantify the symmetry and to compare 

the changes in symmetry before and after surgery.
Statistical analysis was performed using IBM SPSS version 23 

(IBM Corp., Armonk, NY, USA). The nasal profiles calculated 
before and after surgery in each patient were analyzed using a 
paired t-test. p-values < 0.05 were considered statistically sig-
nificant.

Surgical technique
All surgeries were performed under general anesthesia. Sec-
ondary cheiloplasty was performed for deformity of the upper 
lip and philtrum and was followed by secondary cleft rhino-
plasty. In addition, nostril floor depression on the cleft side and 
straightening of the slanted columella were performed before 
open rhinoplasty. Subsequently, the nostril stenosis was cor-
rected using FTSG in earnest, and the overall shape of the nose 
was improved through alar cartilage rearrangement.

To elevate the nostril floor, the vertical length of the nostril 
floor was first increased by B-flap and C-flap interdigitation, 
and the horizontal width of the nostril floor was widened by 
grafting a half-moon-shaped FTSG on the nostril floor (Fig. 
3A). If the horizontal length of the nostril was adequate, orbi-
cularis oris muscle approximation was performed through an 
intraoral approach to elevate the depressed nostril floor on the 

Fig. 2. The “overlap area” was defined as the largest overlapped area 
when the image of the cleft nostril flipped to the left and right and 
overlied to the image of the normal side nostril. The overlap area 
ratio was calculated by dividing the normal nostril area by the 
hatched asterisk (*) area.

Fig. 3. (A) B-flap and C-flap interdigitation and full-thickness skin graft can lengthen skin deficiency in the nostril floor. (B) Schematic sagit-
tal view of a depressed nostril floor. The nostril floor can be elevated with an autologous or allogeneic bone graft; this can be achieved by per-
forming an autologous dermal graft, orbicularis oris muscle approximation, and septal suspension suture.

Before After

A

B
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cleft side, and a septal cinching suture was performed to erect 
the slanted footplate. In addition, autogenous or allogeneic 
bone grafting was performed on the base of the pyriform aper-
ture to elevate the cleft nostril floor (Fig. 3B). 

In open rhinoplasty, alar cartilage rearrangement was per-
formed following a septal extension graft using an absorbable 
mesh, and nostril stenosis was corrected by using FTSG to cov-
er the absence of skin at the incision site of the columella and 
the inner alar lining. The nasal cutaneous flap was elevated 
through a marginal and transcolumellar incision. Submucosal 
resection was performed by approaching the subperichondri-
um plane using a Metzenbaum scissor and Joseph periosteal el-
evator to expose the septal cartilage, which was harvested for 
the septal extension graft. The absorbable mesh was then in-
serted using the anterior nasal spine and the tip of the nasal 
bone as the base and fixed to serve as a support for the tip pro-
jection (Fig. 4). Additionally, the harvested septal cartilage was 
sutured in a batten-type using 5-0 Prolene (Ethicon, Inc., 
Somerville, NJ, USA) at the end of the mesh. To prevent necro-
sis of the nose tip, tip plasty was performed on the protruding 
part of the mesh with an onlay graft with autologous cartilage 

or dermis. Triangular FTSG was applied to the columella to in-
crease the nostril circumference and facilitate tip projection 
(Fig. 5A). A cut back incision was made at the end of the mar-
ginal incision on the cleft side, and a triangular FTSG was used 
to extend the length of the inner alar lining (Fig. 5B). Subse-
quently, all FTSG sites were dressed with a tie-over dressing so 
that skin grafts could be taken without complications such as 
hematoma. The tie-over dressings were removed 7 days after 
surgery, and the stitches were removed according to the degree 
of improvement at the surgical site. Following healing of all the 
surgical sites, a silicone stent (Koken Co., Ltd., Tokyo, Japan) 
was placed during the wound remodeling period to manipulate 
the nostril into a symmetrical shape.

RESULTS
The nasal profile measurements were obtained from the preop-
erative and postoperative evaluation of the patients, and the 
profile ratios were all closer to 1 after surgery (Table 2). Postop-
erative symmetry was significantly improved in the nostril area 
measured from the front, the nostril area measured in the 

Fig. 4. Septal extension graft performed with absorbable mesh. The 
harvested septal cartilage was sutured at the tip of the mesh. (A) 
Anteroposterior view. (B) Lateral view.

A

B Fig. 5. A skin graft is required to increase the skin deficit while clos-
ing the open rhinoplasty incision. (A) Full-thickness skin graft per-
formed on the columella. (B) As the nostril circumference is length-
ened, a skin graft was also required for the alar inner lining; this was 
performed at the end of the marginal incision on the left nostril.

A

B
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worm’s eye view, the circumference of the nostril, and the dis-
tance from the alar-facial groove to the nasal tip. The nostril 
floor width ratio demonstrated 6.3% improvement in symme-
try; however, the difference was not statistically significant 
(p= 0.062). The overlap area ratio was improved from 62.7% to 
77.3%, which means that not only the length and width of the 
nostril, but the overall shape has become similar (p< 0.05).

In some patients, complications such as partial necrosis oc-
curred during skin graft healing, all of which resolved with sec-
ondary healing without the need for surgical intervention (Fig. 
6). The skin grafts were observed as red, elevated, pigmented 
scars at the time of remodeling and became similar to the sur-
rounding tissues in terms of color and texture over time (Fig. 7). 
Representative photographs of the results are shown in Figs. 8 
and 9.

Table 2. Variations of nasal profiles after surgery

Variable Preoperative 
ratio (%)

Postoperative 
ratio (%)

Change 
(%) p-valuef)

Nostril surfacea) <0.05

   Worm’s eye view 70.3 87.0 16.6

   Anteroposterior view 57.7 82.3 24.7

Nostril circumferenceb) 82.6 92.7 10.1 <0.05

Nostril floor widthc) 93.4 99.7 6.3 0.062

Alar-facial groove to tip 
distanced)

82.9 92.3 9.5 <0.05

Overlap areae) 62.7 77.3 14.6 <0.05

Values were measured and calculated based on the schematic diagram in Fig. 1. 
A1, right nostril surface; A2, left nostril surface; B1, right nostril floor width; B2, left 
nostril floor width; C1, right side distance from the alar-facial groove to the nasal tip; 
C2, left side distance from the alar-facial groove to the nasal tip.
a)A2 area/A1 area; b)A2 circumference/A1 circumference; c)B2 length/B1 length; d)C2 
length/C1 length; e)Maximum overlapped A2 area (flipped) on A1/A1 area; f)Statistic 
analysis with paired t-test.

Fig. 6. (A) A 20-year-old male underwent full-thickness graft on 
the columella and left nostril floor. The postoperative view at 12 
days shows partial graft necrosis on the columella in the graft on the 
nostril floor. (B) Improvement with secondary healing at postopera-
tive 30 days.

A

B

Fig. 7. A full-thickness skin graft is aesthetically pleasing following 
scar maturation. An 18-year-old male patient underwent full-thick-
ness skin graft on the nostril floor and columella. (A) One month 
after surgery, the skin graft on the columella shows erythematous 
scarring, and that of the nostril floor shows erythematous and ele-
vated scarring. (B) Four months after surgery, elevated and ery-
thematous scarring was alleviated and also appears to be pigmented. 
(C) Seven months after surgery, the wound remodeling period has 
passed and the graft site possesses a natural texture, similar to that 
of the surrounding tissue.

A

B
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DISCUSSION
The characteristics of secondary deformities of the cleft lip and 
nose become more pronounced with the onset of puberty. The 
nasal dorsum deviates to the normal side, and the nostril floor 
on the cleft side shows a depression. As the nasal septum devi-
ates to the normal side, the columella slants toward the cleft 
side, and the footplate on the cleft side weakens. The cleft-side 
ala flares and droops down, and the shape of the nostril be-
comes horizontal due to the widening of the alar base [3]. 
These changes occur due to abnormal alignment of the orbicu-
laris oris muscle, and deformations occur due to hypoplasia of 
the skin and soft tissue around the pyriform aperture. In pa-
tients with severe cleft nose deformity, nostril stenosis occurs 
when the tissue volume around the nostril on the cleft side is 
inadequate, and surgery to correct this is challenging.

Several surgical methods have been attempted to correct this 
deformity. Straith devised Z-plasty and Millard devised a forked 
flap to extend the length of the columella [1,2]. Blandini et al. 
[4] proposed lengthening the nostril inner lining with a vestib-
ular labial mucosal flap. In addition, transposition flaps in the 

peri-alar nasolabium can increase the skin of the nostril sill [5]. 
However, because the current methods involve manipulating 
the existing or connected tissues, they are unsuitable when the 
degree of nostril stenosis is severe and do not resolve the defects 
of the skin and soft tissues. About 40 years ago, Rees et al. [6] 
used an FTSG to correct the nostril vestibule fold. Further, 
Cheon and Park [7] and Lee et al. [8] showed good results in 
lengthening the short columella in patients with bilateral cleft 
lip and nose deformity using skin-subcutaneous composite 
grafts and full-thickness grafts, respectively.

In this study, we used two techniques to correct the lip defor-
mity associated with nostril stenosis. The first was to extend the 
length around the nostril, and the second was to symmetrize 
the shape of both nostrils. The nostril on the cleft side has a 
shorter circumference than that on the normal side. Therefore, 
while performing a septal extension graft in cleft rhinoplasty, 
FTSG harvested from the posterior auricular area was applied 
to extend the length of the area where necessary.

In addition, as the septum is deviated from the midline to the 
normal side, the columella is slanted, and the normal footplate 
protrudes more than that on the cleft side. We corrected this 

Fig. 8. (A) A 20-year-old female patient had a stenosis on the cleft 
side of her nose. She underwent secondary rhinoplasty and received 
full-thickness skin grafts on her nostril floor. (B) Photographs taken 
9 months after the surgery demonstrating enlarged nostril circum-
ferences.

Fig. 9. (A) A 20-year-old male patient had a severe stenosis on the 
cleft side of nose. He underwent a septal extension graft with ab-
sorbable mesh and received full-thickness skin grafts on his colu-
mella, nostril floor, and alar inner lining. (B) Photographs taken 12 
months after the surgery demonstrating satisfactory improvement 
in both nostril size and shape.

A A

B B
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discrepancy by performing a septal cinching suture that pulls 
and fixes the deviated septum to the pyriform aperture base on 
the cleft side (Fig. 10). However, as the septal cinching suture 
performed at this time makes the normal nostril larger and the 
nostril on the cleft side smaller, it is necessary to secure an ade-
quate horizontal length by performing grafting using FTSG on 
the cleft nostril floor before septal cinching. In addition, to 
compare the shape of the nostril on both sides, we flipped the 
image of the nostril at the cleft, and overlapped it to compare 
both sides in terms of the extension of the nostril circumfer-
ence. We evaluated the improvement in shape of both nostrils 
after surgery, confirming the successful achievement of our two 
goals (Table 2).

In patients with nostril stenosis, the nostril floor is depressed, 
similar to that in other patients; hence, it should be corrected at 
the same time. The orbicularis oris muscle approximation to el-

evate the nostril floor cannot be performed because the hori-
zontal length of the nostril is shortened, and the dermal graft 
under the FTSG to extend the length cannot be used because it 
interferes with the blood supply of the graft. Therefore, in this 
case, the nostril floor should be elevated by performing autoge-
nous or allogeneic bone grafting on the base of the pyriform 
aperture. Alternatively, grafting using FTSG may be performed 
prior to surgery to correct the depression after the graft is com-
pletely taken.

Complications such as loss of skin graft, scar deformities, and 
re-stenosis can occur at the FTSG sites. Moreover, as skin grafts 
are performed in areas with poor blood supply, such as scar tis-
sue or on the columella from previous surgery, it is necessary to 
prepare a healthy bed with careful dissection during surgery. In 
addition, after surgery, tie-over dressings should be maintained 
for an adequate period of time to allow compression between 
the bed and allow the graft to adhere well.

This study has several limitations. First, since each parameter 
was measured manually by one person, there might be a mea-
surer’s bias. Second, unlike the normal nostril, the shape of the 
nostril on the cleft side is irregular and the anatomical land-
mark is ambiguous, which might cause an error in the mea-
sured value. The results might be more reliable if measurements 
are taken by multiple people.

FTSG is effective even in patients with severe nostril stenosis 
because it can provide a relatively large skin volume with little 
donor site morbidity. In addition, it is relatively easy to perform, 
and long-term follow-up has shown that complications such as 
re-stenosis are rare. It is an esthetically pleasing procedure that 
results in good color matching with the surrounding tissues.
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Fig. 10. (A) The caudal end of the deviated septum should be de-
tached from the anterior nasal spine during dissection. (B) Septal 
cinching suture involves suturing the caudal end of the septum and 
pulling it to the cleft side of the pyriform aperture base; this func-
tions to straighten the slanted columella and corrects the footplate 
protruding toward the normal nostril.
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