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Abstract

Background Reconstruction of the middle third of the

nose is crucial and middle vault insufficiency is possible

following dorsal reduction in a primary rhinoplasty unless

additional surgical measures are taken. The aim of this

study was to define a novel suturing technique auto-

spreading spring flap for middle vault reconstruction by

suturing only the medial aspect of both upper lateral car-

tilages with septal quadrangular cartilage in a unique

mattress suture and to mimic the natural anatomical con-

figuration of the upper lateral and septal cartilages. This

technique is intended to create functionality with aesthetic

dorsal lines.

Methods Fifteen volunteers with a significant osseocarti-

laginous dorsal hump underwent open rhinoplasty. The mid-

dle vault was reestablished using the ASSF technique that

appositions only the medial part of the upper lateral cartilages

and suturing it to the dorsal septal cartilage. Appearance of the

nose before and after the operation was evaluated by the

patients using a visual analog scale. Acoustic rhinometry (AR)

was carried out preoperatively and postoperatively to deter-

mine nasal valve patency. Preoperative and postoperative

symptoms were evaluated and compared using the nasal

obstruction symptom evaluation (NOSE) scale.

Results Patients (mean age = 32.2 ± 6.3 years) were

followed for a mean of 12.6 months. The preoperative

NOSE score was 65.0 ± 13 and the postoperative NOSE

score was 7.7 ± 10. Cosmetic evaluation revealed the

mean patient preoperative VAS score was 32.5 ± 20 and

the postoperative VAS score was 88 ± 9. AR revealed a

mean minimal cross-sectional area of 1.56 cm2 that

increased to 2.16 cm2 postoperatively. Intranasal total

volume increased from 16.3 to 24.8 cm3 postoperatively.

Conclusion The newly defined autospreading spring flap

suturing technique is a reliable method for reconstructing

the nasal dorsum after humpectomy and for preventing

middle vault and nasal valve collapse. The outcome was

satisfactory, both aesthetically and functionally, but long-

term follow-up is required.

Level of Evidence IV This journal requires that authors

assign a level of evidence to each article. For a full

description of these Evidence-Based Medicine ratings,

please refer to the Table of Contents or the online

Instructions to Authors www.springer.com/00266.
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Introduction

The current approach to rhinoplasty is based on maintain-

ing the natural anatomy to maintain functionality while

focusing on aesthetics. This is achieved by using grafts

where the natural cartilaginous anatomic framework needs

reinforcement. Dorsal hump reduction results in removal of

a critical part of the osseocartilaginous dorsum which

necessitates midvault reconstruction; otherwise, midvault

insufficiency is possible and may result in an inverted-V

deformity and nasal valve collapse.

Sheen [1] was the first to underline the importance of the

middle third of the nose and to define a ‘‘spreader graft’’ for
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eyebrow-tip aesthetic lines and nasal valve function [2–4].

Although spreader grafts are widely used to reconstruct the

middle third of the nose, the need to harvest sufficient

cartilage leads to preserving the upper lateral cartilages

(ULC), folding the medial-most aspect on itself, and using

it as a ‘‘spreader flap’’ [5–9], which was later called an

‘‘autospreader’’ or ‘‘turnover flap’’ by Rohrich et al. [10].

The autospreader flap is not easy to apply and has dis-

tinct shortcomings. Mattress suturing of both the medial-

and the lateral-most aspect of the ULC—each approxi-

mately 0.5 mm—can result in insufficient dorsal width

[11]. Although aesthetically pleasing, narrow and mattress-

sutured ULCs cannot function like the original T-shaped

configuration of the natural anatomy. Various spreader flap

modifications have been defined in the literature to over-

come these shortcomings [11–16]. The aim of the present

study was to describe a novel suturing technique for

reconstruction of the middle third of the nose and create

eyebrow-tip aesthetic lines with an appropriate middle

vault width, and to evaluate aesthetic and functional

outcomes.

Method

Fifteen volunteers with a significant osseocartilaginous

dorsal hump were operated on from January to October

2012. The inclusion criteria for patient selection were the

same as those of the conventional autospreader flap tech-

nique. This technique was preferred when the dorsal hump

and upper lateral cartilage material was adequate and

harvested cartilage from the septum was limited for

reconstruction of the nose. The appearance of the nose was

evaluated by the patients before and after the operation

using a visual analog scale (VAS). Patients were asked

whether they were satisfied or dissatisfied with the

appearance of their own noses and were requested to score

the appearance from 0 (highly dissatisfied) to 100 (highly

satisfied). The nasal obstruction symptom evaluation

(NOSE) score was evaluated individually before and after

surgery.

Acoustic rhinomanometry results obtained in this study

were performed with an acoustic rhinometer (A1; GM

Instruments Ltd., Kilwinning, UK). Measurements were

conducted according to the guidelines defined by the

standardization committee [17, 18]. A standard anatomic

nasal applicator was used for measurements. Measure-

ments were made of the minimum cross-sectional area

(MCA) at the nasal valve (approximately 2 cm from the

nasal orifice). To do an objective comparison of the post-

surgical results, MCA was expressed in cm2. These results

were obtained with the original software of the instruments.

Unilateral MCAs and 0–7 cm3 nasal cavity volumes (VOL)

were measured. The sum of these values for the left and

right nasal cavities were calculated and used for statistical

analysis.

Surgical Technique

Inclusion criteria for patient selection were the presence of

a moderate to severe hump and adequate upper lateral

cartilage material. All patients underwent a septorhino-

plasty operation due to cosmetic and/or functional reasons.

All functional problems that interfered with effortless

breathing received the required treatment; patients with

middle concha bullosa received crushing. Patients with

inferior turbinate hypertrophy received outfracture and

inferior radiofrequency. Patients with a deviated septum

were corrected and left with an L-strut for maintenance of

cartilaginous structure.

Following supraperchondrial-subperiosteal elevation of

the nasal dorsum via open rhinoplasty, the perichondrium

covering of the dorsum and upper lateral cartilages was

vertically incised and meticulously dissected from the

ULCs (Fig. 1b). Bilateral ULCs were incised and freed

tangential to the septal dorsum. The ULCs were freed

medially and cephalically from the nasal bone with Freer

elevators. The dorsal septal cartilage hump was isolated

and resected as needed (Fig. 1c). Sixteen-millimeter 5-0

taper polypropylene suture was passed in a cephalocaudal

direction as shown in Fig. 1e. The same suture was passed

horizontally from the right to the left of the septum at the

same level. This suture was passed in a caudocephalic

direction (Fig. 1g). The suture was tied at the cephalic

portion of the septum (Fig. 1h). The bilateral ULCs were

sutured together (narrowing the ULCs with Adson-Brown

forceps). The same surgical steps were followed 5 mm

caudal to the initially placed sutures. The initially dissected

perichondrium covering the nasal dorsum was sutured

together with 5-0 taper PDS sutures (Fig. 1j).

Unlike previously defined conventional ASF techniques,

this suggested technique enables fixation of the medial

aspect of the ULC without narrowing the lateral aspect of

the ULC. The suture is tied and tightened over the medial-

most aspect of the ULCs until the cartilage is converted

slightly to a convex shape so that it curves outwardly

(Fig. 3e). This gives a smoother contour to the dorsum and

enables slight convexity of the ULCs rather than the pin-

ched appearance associated with the conventional ASF

technique. This suturing method forms a T-shape that

resembles a gull wing on the basilar view. Additional

scoring and a dorsal incision are combined, when neces-

sary. After placing two sutures, the dissected perichon-

drium was sutured back together with 5-0 PDS sutures for

camouflaging and achieving a smoother dorsum (Fig. 1j).

Intraoperative photos are shown in Fig. 2.
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Fig. 1 Step-by-step depiction of the autospreading spring flap

technique. a Natural configuration of septum and ULCs. b Perichon-

drium covering ULCs was meticulously dissected. c ULCs were

separated from the septum and the isolated dorsal septal cartilage

hump was resected as needed. d 16 mm 5-0 taper polypropylene

suture was passed from left to right of the septum just caudal to the

inferior border of the nasal bones. e 6 mm 5-0 taper polypropylene

suture was passed in a cephalocaudal direction. f The same suture was

passed horizontally from the right to the left of the septum at the same

level. g This suture was passed in a caudocephalic direction. h Suture

was tied at the cephalic portion of the septum. i Bilateral ULCs were

sutured together (narrowing ULCs with Adson–Brown forceps). j The

same surgical steps were followed 5 mm caudal to the sutures and the

formerly dissected lateral perichondrium was sutured back with 5-0

smooth PDS sutures (illustrations by Berke Ozucer, MD)

Fig. 2 The superior ASSF

suture is already placed; these

photos show placement of the

inferior suture. a 16 mm 5-0

taper polypropylene suture was

passed from the left to the right

of the septum. b The suture was

passed from the right to the left

of the septum after the right

ULC was ‘‘bitten’’ in a

cephalocaudal direction. c The

suture was passed from the left

ULC in a caudocephalic

direction and tied. d The

configuration of the ULCs after

two ASSF sutures are placed.

e The formerly dissected lateral

perichondrium was sutured back

for a smoother dorsum.

Photographs were taken

intraoperatively. The patient is a

34-year-old male, same patient

as Fig. 4. Patient presented with

aesthetic and functional

complaints. Open rhinoplasty

was performed. Autospreading

spring flap was applied
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Use of taper 5-0 polypropylene sutures ensures the

integrity and viability of the delicate ULCs that become

thinner following perichondrium dissection. During sutur-

ing, the ULCs can be easily grasped caudally with a clamp

or Adson-Brown forceps and folded inward just like in the

conventional ASF technique. While the suture is tied and

tightened, it should be pulled along the cephalocaudal axis

and narrowing of the ULCs should be facilitated with

assistance.

Results

Fifteen (7 female) patients (mean age = 32.2 ± 6.3 years)

were followed postoperatively for an average of

12.6 months. The suturing technique was used alone in 14

patients (Fig. 4). In the remaining case it was used in

combination with an ipsilateral spreader graft to the left

(Fig. 5). Perichondrium dissection and covering was used

for 13 of 15 patients. In the first patient in whom this

technique was applied, the perichondrium covering the

ULCs was not dissected. In one (6.7 %) patient the dorsum

irregularities could smoothed out when covered with

perichondrium; in the other 14 patients the perichondrium

was initially dissected and then sutured back at the end.

This enabled a smoother contour. However, the perichon-

drium was thin in the second of our patients and was torn

while appositioning the right and left ULCs. After this our

technique was revised. Instead of dissecting the perichon-

drium following separation of the ULCs and septum, it was

dissected at the beginning in the next 13 (86.6 %) patients,

resulting in abundant ULCs that could be appositioned at

the midline for a smoother dorsum.

All pre- and postoperative cosmetic and functional

evaluations are presented in Fig. 6. The preoperative

NOSE score was 65.0 ± 13 (range = 50–80) and the

postoperative NOSE score was 7.7 ± 10 (range = 0–35).

On cosmetic evaluation, the mean patient preoperative

VAS score was 32.5 ± 20 (range = 1–70) and the post-

operative VAS score was 88 ± 9 (range = 70–100).

Acoustic rhinometry (AR) found that the preoperative

mean minimal cross-sectional area was 1.56 cm2 which

increased to 2.16 cm2 after surgery. Intranasal total volume

increased from 16.3 to 24.8 cm3 postoperatively.

Discussion

Rhinoplastic surgeons often overlook the importance of the

middle third of the nose. In normal anatomy, the ULCs are

fused to the septal cartilage in a T-shaped form. This fusion

acts like a spring, keeping the midvault open and fully

functional (Fig. 3a). This natural configuration forms the

aesthetically appealing brow-tip aesthetic lines. Many

Fig. 3 Basilar views of natural and reconstructed middle vaults.

a The upper lateral cartilages display a T-shaped structure with the

septum. b Separation of the upper lateral cartilage from the septum.

c Suture fixation of standard spreader grafts increases the nasal valve

area but reduces the nasal valve angle by rotating the upper lateral

cartilages slightly inward. d Turn-in spreader graft utilizes medial-

most aspects of the upper lateral cartilage to fold on itself and act as a

spreader graft. e The presented suturing technique can reestablish the

T-shaped structural configuration. Unlike ASF, the lateral-most aspect

of the ULC is not sutured; therefore, it forms a convex shape that

improves the functionality of the midvault (illustrations by Berke

Ozucer, MD)
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alternative techniques for reducing the dorsal hump while

pursuing a smooth contoured dorsum and maintaining

unimpaired air flow have been described in the literature

[19, 20].

Whenever a hump reduction is performed, the stability

between the septum and the ULCs should be reestablished

by recreating the T-shaped structure. Otherwise, nasal

valve insufficiency, inverted-V deformity, and deformation

Fig. 4 a–c Preoperative photos of case #7. d, e Postoperative photos

of case #7. Preoperative and postoperative views of a patient with

tension nose, inverted-V deformity, and dorsal hump. After placing

two sutures and perichondrium coverage, the dorsum has sufficient

width. After 12 months, the patient exhibits proper width of the

dorsum of the middle third of the nose without the inverted-V

deformity and airway obstruction. These are postoperative photos of

the 34-year-old patient in Fig. 2. Patient presented with aesthetic and

functional complaints. Open-technique rhinoplasty was performed.

Autospreading spring flap was applied. Photos were taken 12 months

after surgery

Fig. 5 The technique used in

combination with ipsilateral

spreader graft (case #1). a–

c Preoperative photos of case

#1, patient with a dorsal hump.

d, e Postoperative photos of

case #1. After 12 months, the

patient exhibits proper width of

the dorsum of the middle third

of the nose without airway

obstruction. The suture was

applied in combination with a

spreader graft to the left. The

33-year-old patient presented

with aesthetic concerns

regarding a dorsal hump. Open-

technique rhinoplasty was

performed. The autospreading

spring flap was applied in

combination with a spreader

graft to the left. Photos were

taken 12 months after surgery

Aesth Plast Surg

123



of the brow-tip aesthetic lines are possible. The most

commonly used midvault reconstruction technique is the

spreader graft [21]. The major disadvantages of the

spreader graft are the need for adequate donor cartilage,

widening of the dorsum, and narrowing of the intranasal

valve angle (Fig. 3c).

The autospreader flap is another commonly used tech-

nique for midvault reconstruction of noses with a signifi-

cant dorsal hump [3, 5]. In a primary rhinoplasty that

requires hump removal, the dorsal aspect of the ULCs is

commonly discarded. However, it is possible to ‘‘bend’’ the

ULCs into ‘‘spreader flaps’’ that act much like spreader

grafts [12, 15]. Mattress suturing to the dorsal septum and

insufficient ULC thickness (0.5 mm) when folded over

itself and mattress-sutured (pinched) cartilage from the

medial and lateral aspects can narrow the dorsum and

provide insufficient dorsal width (Fig. 3d).

Unlike previously defined techniques [11–16], this

suture modification enables fixation of only the medial

aspect of the ULC without narrowing the lateral aspect of

the ULC. Besides providing an adequate dorsal width, it

also enhances the strength of the lateral nasal wall to resist

inward bowing with intranasal negative pressure by means

of its convex shape, preventing middle vault collapse. With

this suturing technique, the T-shaped structural

configuration can be reestablished following hump reduc-

tion (Fig. 3e). Functionality was reestablished and NOSE

scores were significantly improved postoperatively. This

subjective evaluation was additionally solidified with

objective acoustic rhinometry results that showed signifi-

cant improvements in minimal cross-sectional area. The

nasal valve configuration is also improved with this suture.

Another advantage of this technique is the presence of a

single suture that binds the right and left ULC with the

dorsal septum; identical tension, and therefore symmetrical

ULC curvature, is ensured, unlike with the conventional

ASF technique in which asymmetries can occur due to

discrepancies in tension between the right and left sutures.

Symmetrical approximation of the ULCs with adequate

width ensures a smoother dorsal contour compared to

mattress sutures; therefore, possibly irregular contour of

conventional ASFs.

Unlike in conventional ASF, the suture knots are located

between the ULC and the septum and, therefore, can be

safely utilized in thin-skinned patients. Also, with the last

step of the technique, the septum and bilateral ULCs are

covered with perichondrium. The midvault wrapped in

covering perichondrium ‘‘packaging’’ enables a smoother

dorsum and camouflaging of possible ULC-related dorsal

irregularities. Sparing the perichondrium of the ULCs and

Fig. 6 Preoperative and

postoperative functional and

cosmetic evaluations.

a Preoperative and

postoperative NOSE score

(p \ 0.001) (0: minimum

symptoms, 100: maximum

symptoms). b Preoperative and

postoperative VAS score

(p \ 0.001) (0: worst result

possible, 100: best result

possible). c Preoperative and

postoperative minimum cross-

sectional area (cm2).

d Preoperative and

postoperative total intranasal

volume
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repairing them is vital to imitating the original anatomy

and smooth dorsal contour. The cosmetic success of this

modified suturing technique and patient satisfaction is

documented in this study with significantly improved VAS

scores (Fig. 6).

Use of the suturing technique for crooked noses is also

possible. ULCs can be ‘‘bitten’’ at asymmetrical levels to

correct crookedness, or ipsilateral placement of a spreader

graft can be followed by application of our suturing tech-

nique. In one of our cases, it was successfully performed

following a left spreader graft (Fig. 5).

Use of autologous ULC is an advantage of our tech-

nique, especially when ULC material is adequate and

harvested cartilage from the septum is limited for recon-

struction of the nose. Our technique is limited mostly to

primary surgeries. Use of autologous cartilage is cheap and

practical and should be the preference when possible.

Revision rhinoplasties that underwent septoplasty have

limited cartilage supply. Alloplastic materials and cadaver

cartilage can be preferred in such cases [22]. The extra cost

and infection associated with alloplastic materials is the

disadvantage of this alternative.

Conclusion

Unlike previously defined ASF techniques, the ASSF

technique presented here fixes the medial aspect of the

ULC without suturing the lateral aspect of the ULC. This

provides a vaulted appearance to the ULCs, with flaring

and adequate dorsal width. Cosmetic (VAS) and functional

(AR measurements and NOSE scores) results are very

promising. The T-shaped configuration mimics the anat-

omy more closely and, therefore, can be used for recon-

struction of the middle third of the nose, yielding outcomes

that are aesthetically and functionally satisfactory in pri-

mary rhinoplasty patients with a moderate dorsal hump.
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