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Abstract

Background: The standard treatment for reconstructing the middle vault of the nose is to use spreader grafts. Recently, an alternative technique using spreader flaps has become widely accepted.
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Methodology: A literature search was performed in ΜEDLINE, Science Direct, the Cochrane Library and multiple trial registries.
The systematic review included studies evaluating the effectiveness of spreader flaps, with or without comparison to the spreader
graft technique, in patients who had undergone primary rhinoplasty.
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Results: Thirteen studies with a total of 500 patients met the inclusion criteria and were reviewed systematically. All studies
measured breathing function improvement. Additionally, aesthetic improvement/satisfaction was evaluated in seven studies. The
use of spreader flaps seems to improve breathing function, as seen in twelve out of thirteen studies. Furthermore, the studies assessing the aesthetic aspect of a primary rhinoplasty showed that spreader flaps can provide satisfactory results. The comparison
between spreader flaps and spreader grafts showed similar results in most studies dealing with this topic in both the breathing
function improvement and aesthetic improvement/satisfaction domains.
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Conclusions: This study is the first systematic review assessing the functional and aesthetic outcomes of spreader flaps in primary
rhinoplasty, and it shows encouraging results comparable to those of spreader grafts.
Key words: autospreader, spreader flap, spreader graft, rhinoplasty

Introduction

edge and their relationships with the septum and the head
of the inferior turbinate, forming the narrowest portion of the
nasal airway. The angle varies between 10 and 15 degrees(5).
Many techniques have been developed for the reconstruction of
the internal nasal valve and the MV, as well as for the aesthetic
improvement of the dorsal lines. The gold standard method
is the spreader graft (SG) technique. Sheen presented this
technique for the first time in 1984(6). Later, the spreader flap
(SF) or autospreader flap technique gained more popularity as
an alternative method. Fomon first detailed the technique in
1950, describing it as a rolling of the upper lateral nasal cartilage
towards the septum(7). Wood again described the technique
in 1992, while Berkowitz and Oneal presented the term SF in
1998(8,9). In the 1990s, the same technique was described in
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Rhinoplasty is an operation aiming to correct a wide range
of nasal deformities. These deformities may be of congenital
or acquired aetiology (e.g. after an injury or the consequence
of a previous nasal operation), causing nasal obstruction and
aesthetic problems. In most cases, the reconstruction of the
middle vault (MV) is necessary for creating a functional nose
and to improve the dorsal aesthetic lines in a primary rhinoplasty(1). Chronic nasal obstruction is among the most frequent
symptoms. The causes of chronic nasal obstruction are multiple
and complex; however, a significant percentage (13–20%) is due
to nasal valve dysfunction(2-4). The internal nasal valve is defined
as the angle located at the junction between the upper lateral
cartilage caudal edge and the lower lateral cartilage cephalic
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data. Any disagreement in the process of study selection or
data extraction was resolved through consensus. A predefined
form was used to extract data from each study. The following
data were recorded from each of the eligible studies: general
characteristics (first author, year of publication, country, study
design, study sample, sex, age, assessment tool, primary/secondary outcomes, length of follow-up and level of evidence,) and
outcome data (primary and secondary outcomes).
The quality of included studies was assessed based on criteria
set by the Oxford Centre for Evidence-Based Medicine (OCEBM),
and each article was assigned a designated level of evidence(17).
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different terms, such as Sheyan explaining it as upper lateral cartilage bending(10) and Lerma called it a lapel flap(11). In addition,
over time, various authors described modifications of the classic
SF technique(12,14-16,19).
The purpose of the present study is to review all the existing
evidence related to the effectiveness of the use of SFs in patients
undergoing primary rhinoplasty, regarding functional and
aesthetic outcomes.

Materials and methods
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Outcomes
Breathing function improvement (BFI) was set as a primary study
outcome and was assessed using objective methods, such as
rhinomanometry, acoustic rhinometry, nasal valve angle measurement in CT scans and/or endoscopic images, and/or by using
subjective methods, such as the Nasal Obstruction Symptom
Evaluation (NOSE) questionnaire and the Functional Visual Analog Scale (FVAS) score.
The researchers determined aesthetic improvement/satisfaction
(AIS) as a secondary outcome, and it was assessed by means of
subjective evaluation methods, such as the Aesthetic VAS (AVAS)
score, the Rhinoplasty Outcome Evaluation (ROE) questionnaire
and a satisfaction questionnaire regarding the aesthetic outcome. Whenever available, statistics such as significance level,
standard deviations and width were mentioned. Otherwise, the
outcomes were presented in a descriptive way.
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Search strategy
This systematic review was performed according to the PRISMA
2009 checklist. Two reviewers (ΚG and NT) independently performed a comprehensive literature search in MEDLINE, Science
Direct and the Cochrane Library electronic databases from 28
May to 28 June 2020 to identify studies that answered the question of interest. For this purpose, the following free-text terms
were used: (spreader flap OR autospreader flap OR autospreader
OR upper lateral cartilage flap OR turn-in flap) AND (rhinoplasty
OR septorhinoplasty). Additionally, the reviewers searched for
eligible trials in multiple trial registries, including clinicaltrial.
gov, the European Union (EU) Clinical Trials Register and the
International Clinical Trials Registry Platform. The ProQuest Dissertations & Theses (PQDT) database was searched as a source
of grey literature. Extensive hand searches of the references of
all the retrieved studies and relevant review articles were also
performed. While no year limitation was imposed, only studies
published in English were considered for inclusion. As this study
was a systemic review of published articles, neither informed
consent nor ethics approval was required.
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Study selection
The two reviewers conducted the study selection process
independently, and disagreements were resolved by consensus.
The study inclusion and exclusion criteria were specified prior to
the literature search. The studies that fulfilled the specific criteria
were considered suitable for selection if 1) at least one group
of patients had been operated on with the SF technique, 2) the
study population included exclusively adult patients (>18 years)
who underwent primary rhinoplasty, 3) the studies included
at least 10patients, 4) the study outcomes included breathing
function improvement and/or aesthetic improvement/satisfaction and 5) the outcomes were recorded by an objective and/
or subjective method used in at least two studies. Studies were
excluded if patients had a history of 1) a previous rhinoplasty,
2) allergic rhinitis, 3) chronic rhinosinusitis with or without nasal
polyps and 4) congenital malformations of the nose.

Statistical analysis
The ultimate objective of this research was to culminate in a
quantitative synthesis of the main outcome measures. However,
the small sample sizes and the lack of reported data combined
with the different outcome measures and follow-ups made it
impossible to lead to a meta-analysis.

Results

Co

Literature search
The systematic search in bibliographic databases yielded 1,455
publications. Four additional records were also identified from
trial registries, three of which had already been published and
included in the systematic search and one was unpublished,
although it was completed. After removing duplicates, 1,352
publications were available for title-abstract screening. Finally,
48 articles that could provide relevant data for answering
the research questions were identified. The full texts of these
studies were examined thoroughly, resulting in 13 studies that
investigated the effectiveness of the SF technique in patients
who underwent primary rhinoplasty. The study flow diagram is
depicted in Figure 1.

Data extraction and quality assessment
Two reviewers (KG and NT) independently reviewed each study
according to the predefined criteria for eligibility and extracted
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et al. study(13), the MCA differences in both the control and SF
groups showed an increase in the left side and a decrease in
the right side. However, their differences were not statistically
significant (p=0.50).
Rhinomanometry
In four studies(19,20,24,25), rhinomanometry was used. Görgülü et
al.(19) showed a significant decrease in both inhalation and exhalation nasal airway resistance (NAR; p<0.001) by using an active
anterior rhinomanometry. In the Hassanpour et al. study(20), ΝΑR
increased significantly and flow rate (FR) decreased significantly
postoperatively in both groups (SF and SG; all p≤0.05). However,
no statistically significant difference was observed between the
two groups (NAR difference p=0.19 and FR difference p=0.07,
respectively). Rezaei et al.(24) showed that the average FR and
NAR in inhalation and exhalation had no significant difference
postoperatively between the SF and SG groups. Inhalation FR on
the left side and exhalation NAR on the right side were significantly reduced postoperatively in the SG group (p=0.025 and
p=0.04, respectively). Finally, in the Ζeid et al. study(25), a statisti-

Figure 1. Literature search strategy. PRISMA flowchart detailing literature

cally significant reduction in NAR, on the right and left sides, was
observed six months postoperatively in both groups (SF and SG;
p<0.001), with no significant difference between them.
CT scan images
Hussein et al. measured the nasal valve angle on CT scan images(14). An increase in the postoperative angle was shown in both
groups (nasal obstruction group and without symptoms group).
However, the level of statistical significance was not mentioned.
Endoscopic images
In the Hussein et al.(14) and Kocak et al.(22) studies, the angle of the
nasal valve was evaluated pre-or intra- and postoperatively by
endoscopic images. Adobe Photoshop was used to calculate the
angles. Hussein et al.(14) presented an increase of the angle postoperatively without mentioning the level of statistical significance. Kocak et al.(22) presented a statistically significant increase
in the nasal valve angle postoperatively in all three study groups
(p=0.00). Although, the highest postoperative improvement was
observed in the SF group with triangular SG (p=0.001).
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search and review.
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Study characteristics
Thirteen studies fulfilled the inclusion criteria(12-16,18-25). Of these,
three were randomised controlled trials (RCTs), three were
clinical trials (randomised or not), five were prospective studies
and two were retrospective studies. The studies were published between 2011 and 2020. In total, 500 patients who had
undergone primary rhinoplasty were evaluated. In 377 patients,
the SF technique exclusively or a SF/SG combination was used.
In the remaining 123 patients, who were included in the control
groups, the SG technique was used in 89 patients, and another intervention was used in 34 patients. In these 34 patients
instead of creation of the spreader flap, the excess upper lateral
cartilage was removed. The upper lateral cartilage edge was
then repaired and sutured to the septum. The sample sizes of
the studies varied between 15 and 66 patients. The characteristics of the 13 included studies, as well as the baseline demographics of the patients, are presented in Table 1.

Co

Subjective methods
NOSE score
The NOSE questionnaire was used as one of the basic subjective methods for evaluating BFI in eight(12,14,15,16,18,21-23) of the 13
studies(12-16,18-25). Specifically, all studies noted an improvement
in breathing function. However, this improvement was statistically significant in six(12,15,18,21-23) of the eight studies(12,14,15,16,18,21-23).
Particularly, Yoo et al.(18) presented a significant BFI in the group
with nasal obstruction (p<0.001). In the Κocak et al. study(22), a
significant reduction in the NOSE score was observed in the SF
group and in the SF group with triangular SG (p=0.05). There
was no significant postoperative difference between the study’s
groups (p=0.695). Similarly, in the Sowder et al. study(21), no dif-

Breathing function improvement
The BFI was measured in all 13 included studies(12-16,18-25) by using
objective and subjective methods (Table 2).

Objective methods
Acoustic rhinometry
In two studies(12,13), acoustic rhinometry was used as an objective
method for the evaluation of BFI. In particular, in the Εren et al.
study(12), the minimal cross-sectional area (ΜCA) and intranasal
total volume (ΙΤV) were increased postoperatively; however,
they did not mention the significance level of p. In the Saedi
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Kozlu-Zonguldak, Turkey

Zurich,
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Tehran, Iran

Salt Lake City,
USA

Van,
Turkey

Tehran,
Iran

Mashhad, Iran

Cairo,
Egypt

Saudi Arabia

Eren et al.
(2014)

Saedi et al.
(2014)

Hussein et al.
(2014)

Görgülü et al.
(2015)

Bessler et al.
(2015)

Hassanpour et
al. (2016)

Sowder et al.
(2017)

Κocak et al.
(2018)

Sazgar et al.
(2019)

Rezai et al.
(2019)

Zeid et al.
(2019)

Eldeeb et al.
(2020)

RCT

RCT

randomized
clinical trial

non randomized clinical trial

prospective
study

retrospective
study

clinical trial

retrospective
study

prospective
study

prospective
study

RCT

prospective
study

32

40

30

38

36

26

50

43

64

22

66

15

38

Total

16

20

15

38

12

13

25

43

64

22

32

15

38

SF

24

16

20

15

13

25

34

AI
NR

14/18

26/14
SF: 12/8
SG: 14/6

34.4 ± 9.5 (18-48)

24 ± 4.0 (18-35)
SF: 24 ± 3.0
SG: 24 ± 4.0

SF: 26.7 ± 6.0
SG: 23.1 ± 5.1

8/22
SF: 4/11
SG: 4/11

26.06 ± 5.4 (18-40)
SF: 27.3 ± 5.7
SF +SG: 25.8 ± 5.0
SF +SG: 24.8 ± 5.7

6/30
SF: 2/10
SF +SG: 2/12
SF +SG: 2/8
NR

38.4 (18-64)

12/14
SF: 4/9
SG: 8/5

2/36

SF: 24.64 ± 5.08
SG: 29.64 ± 5.08
38.4 (18-64)

30 (18-49)

24 (19-33)

24.68 (18-35)
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SF: 25.55 ± 5.52
AI: 23.77 ± 5.54

32.2 ± 6.3

13/37
SF: 7/18
SG: 6/19

28/15

19/45

10/12

20/46
SF: 11/22
AI: 9/24

8/7

>18 years

NOSE, Aesthetic satisfaction questionnaire

BFI

BFI

BFI

BFI

BFI

BFI

BFI

BFI

BFI

BFI

BFI

BFI

BFI

Primary
Outcome

AIS

AIS

AIS

AIS

AIS

Secondary
Outcome

AIS

AIS
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Rhinomanometry

Rhinomanometry

NOSE, ROE, Aesthetic satisfaction
questionnaire

NOSE, Endoscopic check, VAS score

NOSE

Rhinomanometry, Aesthetic satisfaction questionnaire

NOSE

Rhinomanometry, VAS score

NOSE, CT scan, Endoscopic check

Acoustic rhinometry, VAS score

Acoustic rhinometry, NOSE, VAS
score

NOSE, VAS score

Assessment tool

Pr

Gender
Age mean ± SD (range)
male/female

ct

SF
SG
+SG

Patients (no.)
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prospective
study

Design

6

6

3

6

3

6

1

12

18

6-12

12

12.6

5

Last
vist
(m)

IIb

IIb

IIb

IIb

IIb

IIIb

IIb

ΙIIb

IIb

Improvement/Satisfaction, m: months, SD: standard deviation, NR: non-reported.

IV

Ib

IV

IV

Level
of evidence

SF: Spreader Flap, SG: Spreader Graft, AI: Another Intervention (removal of excess upper lateral cartilage and suture of its edge to the septum), BFI: Breathing Function Improvement, AIS: Aesthetic

California, USA

Yoo et al.
(2011)
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Country

Study
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Table 1. Characteristics of the studies included in the systematic review.

Nasal valve angle CT scan measurements mean right/left
GRP1 pre: 10.831°/11.906° post: 12.645°/13.706°
GRP2 pre: 5.709°/6.413° post: 11.454°/11.206°
Nasal valve angle endoscopy measurements mean right/left
GRP1 pre: 11.909°/13.091° post: 13.545°/14.727°
GRP2 pre: 6.818°/7.455° post: 12.545°/12.364°

Rhinomanometry mean (range)
NARinspir pre: 0.257 (0.224-0.276) post: 0.144 (0.132-0.163) p<0.001
NARexpir pre: 0.194 (0.162-0.216) post: 0.138 (0.126-0.159) p<0.001

NOSE score mean (SD)
pre: 75.1 (9.7) post: 20.7 (10.3) p<0.05
diff 54.2 (14.6)

Rhinomanometry mean
SFGNARpre: 0.14 SFGNARpost: 0.24 p=0.05
SGGNARpre: 0.26 SGGNARpost: 0.38 p=0.05
SFGFRpre: 412.14 SFGFRpost: 276.62 p=0.05
SGGFRpre: 483.08 SGGFRpost: 265.04 p=0.05
not statistically significant difference between SFGNAR and SGGNAR p=0.19
not statistically significant difference between SFGFR and SGGFR p=0.07

NOSE score mean (SD) [range]
SFG pre: 81.9 (15.8) [72.4-91.4] SGG pre: 75.4 (19.3) [63.7-87.1] p=0.33
SFG pre: 81.9 (15.8) [72.4-91.4] post: 18.5 (21.6) [5.4-31.5] p<0.001
SGG pre: 75.4 (19.3) [63.7-87.1] post: 16.9 (16.4) [7.0-26.8] p<0.001
SFG post: 18.5 (21.6) [5.4-31.5] SGG post: 16.9 (16.4) [7.0-26.8] p>0.99
SFG impro: 63.5 (23.5) [49.3-77.6] SGG impro: 58.5 (27.8) [41.7-75.3] p>0.99
SFG impro%: 78.0 (23.8) [63.6-92.4] SGG impro%: 76.0 (26.3) [60.1-91.9] p>0.99

Nasal valve angle endoscopy measurements mean ± SD
SFG intra: 11.5 ± 3.6 SFG post: 19.0 ± 1.6 p=0.00
SFWRSGG intra: 12.9 ± 4.0 SFWRSGG post: 20.7 ± 3.5 p=0.00
SFWΤSGG intra: 10.4 ± 4.1 SFWΤSGG post: 24.6 ± 4.3 p=0.0
p=0.310
p=0.001
statistically significant in SFWTSGG

Hussein et
al. (2014)

Görgülü et
al. (2015)

Bessler et al.
(2015)

Hassanpour
et al. (2016)

Sowder et
al. (2017)

Κocak et al.
(2018)

ed

Acoustic Rhinometry mean ± SD
measured difference between pre- and postoperative MCA in SFG and CNTG
MCA left side: 0.05 ± 0.26 - 0.018 ± 0.23 p=0.52
MCA right side: 0.036 ± 0.13 - 0.06 ± 0.37 p=0.53

Saedi et al.
(2014)
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Acoustic Rhinometry mean
ΜCA pre: 1.56cm² post: 16.3cm²
ITV pre: 16.3cm³ post: 24.8cm³

Eren et al.
(2014)

rre

NOSE score mean (SD)
SFG1 pre: 13 (16) post: 10,5 (12) p=0.40
SFG2 pre: 57.4 (21) post:17.3 (12.6) p<0.001

Objective / subjective methods

No sig. improvement
No sig. differences between
groups
Improvement
(no level of sig. mentioned)

FVAS score mean ± SD
SFG pre: 5.57 ± 2.51 post:2.56 ± 0.52
CNTG pre: 6.17 ± 3.28 post: 3.2 ± 1.47
pre p=0.32
post p=0.67
NOSE score mean (range)
GRP1 pre: 5.9 (0-10) post: 1.36 (0-5)
GRP2 pre: 67.27 (50-85) post: 18.63 (5-25)

Pr

Sig. NOSE improvement
ΜCA, ITV improvement
(no level of p mentioned)

NOSE score mean ± SD
pre: 65.0 ± 13 post: 7.7 ± 10 p<0.001

5

Sig. improvement
Sig. endoscopic difference in
SFWTSGG
No sig. NOSE differences
between groups

Sig. improvement
No sig. differences between
groups
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Sig. decrease
No sig. differences between
groups

Sig. improvement

Sig. improvement

Sig. improvement in SFG2
(group with nasal obstruction
symptoms)

Results
FVAS score mean (SD)
SFG1 pre: 1.2 (1.6) post: 0.95 (1.2) p=0.40
SFG2 pre: 5.7 (2.2) post: 1.8 (1.4) p<0.001

NOSE score mean ± SD
SFG pre: 26.8 ± 18.4 SFG post: 10.5 ± 7.4 p=0.05
SFWRSGG pre: 22.2 ± 20.2 SFWRSGG post: 8.2 ±
5.7 p=0.14
SFWΤSGG pre: 35.6 ± 26.7 SFWΤSGG post: 9.2 ±
7.2 p=0.05 p=0.337
p=0.695

Breathing function improvement

Yoo et al.
(2011)

Study

Co
Role of spreader flaps in primary rhinoplasty

Table 2. Summary of studies’ functional results.

NOSE score mean ± SD
SFG pre: 62.8 ± 18.3 SFG post: 18.4 ± 14.9 (3 months) / 27.2 ± 16.2 (6 months) p>0.05
SGG pre: 64.1 ± 23.5 SGG post: 20.6 ± 17.7 (3 months) / 27.5 ± 23.5 (6 months) p>0.05
Total pre: 63.4 ± 20.7 post: 19.5 ± 16.1 (3 months) p=0.006 / 27.3 ± 19.8 (6 months) p=0.122

Eldeeb et al.
(2020)

ed

Rhinomanometry mean (SD)
SFGNARpre: 0.82 (0.23) / 0.74 (0.14) SFGNARpost: 0.37 (0.04) / 0.35 (0.03) p<0.001
SGGNARpre: 0.87 (0.2) / 0.69 (0.24) SGGNARpost: 0.37 (0.02) / 0.35 (0.04) p<0.001
no statistical significance between SFGNARpre and SGGNApre right/left p=0.424/p=0.419
no statistical significance between SFGNARpost and SGGNARpost right/left p=1/p=0.963

Zeid et al.
(2019)

ct

Rhinomanometry mean ± SD
pre - post right/left
SFGFR inspir: 371.13 ± 50.6 / 349.8 ± 59.78 - 337.8 ± 93.15 / 302.4 ± 129.2 p=0.432/p=0.732
SFGFRexpir: 342.87 ± 46.82 / 358.33 ± 49.05 -309.07 ± 131.27 / 323.47 ± 84.77 p=0.248/p=0.426
SGGFRinspir: 376.8 ± 34.3 / 338.8 ± 67.9 - 343.8 ± 76.99 / 303.33 ± 63.03 p=0.088/p=0.086
SGGFRexpir: 355.13 ± 55.38 / 377.07 ± 29.62 - 304.0 ± 40.26 / 355.67 ± 78.35 p=0.231/p=0.025
SFGNARinspir: 0.41 ± 0.07 / 0.44 ± 0.08 - 0.48 ± 0.19/ 1.5 ± 2.77 p=0.590/p=0.610
SFGNARexspir: 0.42 ± 0.07 / 0.45 ± 0.06 - 0.5 ± 0.17 / 1.43 ± 0.62 p=0.220/p=0.330
SGGNARinspir: 0.4 ± 0.04 / 0.53 ± 0.18 - 0.44 ± 0.12 / 0.54 ± 0.07 p=0.330/p=0.690
SGGNARexspir: 0.4 ± 0.03 / 0.49 ± 0.09 - 0.46 ± 0.11 / 0.52 ± 0.07 p=0.040/p=0.420

Rezai et al.
(2019)

rre

NOSE score mean (SD)
pre: 9.00 (3.513) post: 6.916 (2.143) p=0.0001

Objective / subjective methods

Breathing function improvement

Sazgar et al.
(2019)

Study

Co
Pr

No sig. improvement

Sig. improvement
No sig. differences between
groups

No sig. improvement in both
groups
( exception sig. improvement
in post SGGFRexpir left, SGGNARexspir right)
No sig. differences between
groups

Sig. improvement

Results

(Pa/cm³/s): nasal airway resistance, inspir : inspiratory, expir:

expiratory, FR: flow rate, SFWRSGG: spreader flap with rectangu-

lar spreader graft group, SFWTSGG: spreader flap with rectangu-

lar spreader graft group, pre: preoperative, post: postoperative,

intra: intraoperative, impro: improvement, SD: standard devia-

tion.
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SFG: spreader flap group, SGG: spreader graft group, SFG1: group

without nasal obstruction symptoms, SFG2: group with nasal

obstruction symptoms, CNTG: control group received another

intervention, MCA (cm²): minimal cross-sectional area, ITV (cm³):

total intranasal volume, GRP1: group without nasal obstruction

symptoms, GRP2: group with nasal obstruction symptoms, NAR

Role of spreader flaps in primary rhinoplasty

Table 3. Summary of studies’ aesthetic results
Aesthetic improvement/satisfaction
Study
Yoo et al.
(2011)

Subjective methods

Results

NR

NR

AVAS score mean ± SD
pre:32.0 ± 20 post:88 ± 9 p<0.001

Sig. improvement

Saedi et al.
(2014)

AVAS score mean ± SD
SFG pre:4.43 ± 2.49 post:8.38 ± 1.6
CNTG pre:3.83 ± 1.72 post: 8.68 ± 0.95
pre p=0.005
post p=0.38

Improvement
(no level of sig. mentioned)
No sig. post differences
between groups

Hussein et
al. (2014)

NR
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Eren et al.
(2014)

NR

Görgülü et
al. (2015)

Sig. improvement

NR

Pr

Bessler et
al. (2015)
Hassanpour et al.
(2016)

Satisfaction questionnaire
SFG SGG
complete satisfied: 10
8
partially satisfied: 11
14
unsatisfied:
4
3

Κocak et al.
(2018)

NR
AVAS score mean ± SD
SFG pre: 4.00 ± 1.9 SFG post: 8.8 ± 0.7 p=0.00
SFWRSGG pre: 4.07 ± 1.8 SFWRSGG post: 8.8 ± 1.0 p=0.00
SFWΤSGG pre: 3.3 ± 1.5 SFWΤSGG post: 8.7 ± 0.9 p=0.00
p=0.536
p=0.910
ROE
Question No Slightly Moderately
Very Extremely
1 1
3
13
6
13
2 2 3
9
7
15
3 0 7
8
7
14
4 8 7
7
8
6
5 1 2
7
9
17

ct

Sazgar et
al. (2019)

rre

Rezai et al.
(2019)
Zeid et al.
(2019)

Satisfaction questionnaire
complete satisfied:19
partially satisfied:16
unsatisfied:1

Sig. improvement
No sig. differences
between groups

97,1% complete or
partially satisfied

NR

NR

NR

NR

Satisfaction questionnaire
SGG SFG
complete satisfied: 6
13
partially satisfied: 5
2
unsatisfied:
6
1
statistically significant difference between SFG/SGG p=0.038

Co

Eldeeb et
al. (2020)

SFG: 60% complete or
partially satisfied
SGG: 62,9% complete or
partially satisfied
NR

ed

Sowder et
al. (2017)

NR

SFG: 68,8% complete or
partially satisfied
SGG: 93,8% complete or
partially satisfied
Sig. difference in SGG

SFG: spreader flap group, SGG: spreader graft group, CNTG: control group received another intervention, SFWRSGG: spreader flap with rectangular
spreader graft group, SFWTSGG: spreader flap with rectangular spreader graft group, pre: preoperative, post: postoperative, NR: non-reported. SD:
Standard deviation.

ference was found in postoperative NOSE scores between the SF
and SG groups (p>0.99). Hussein et al.(14) showed a postoperative
improvement in the subjective nasal airway patency but failed
to mention the significant level of p value. Lastly, in the Eldeeb
et al. study(16), there was a great improvement in the patients’

symptoms of nasal obstruction, which was statistically insignificant (p>0.05).
Functional VAS score
In two studies(13,18), BFI was evaluated by means of the FVAS
score. Specifically, in the You et al. study(18), the VAS score was re-
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between the two techniques; however, the significance level
was not mentioned.
A significant aesthetic improvement with the SF technique
was shown in three(12,19,22) of the seven studies(12,13,16,19,20,22,23). In
one study(13), there was aesthetic improvement, although the
significance level was not mentioned. In the remaining three
studies(16,20,23), the vast majority of patients were complete
or partially satisfied with the aesthetic outcome. Regarding
AIS, three studies(16,20,22) compared SF and SG techniques. No
significant differences in AIS were reported between the two
techniques in one(22) of the three studies(16,20,22). Additionally,
Hassanpour et al.(20) reported similar satisfactory results but
without mentioning the significance level. Only one study(16)
showed that the SG technique had a better aesthetic outcome
compared with the aesthetic outcome of the SFs.
Rhinoplasty is not only an aesthetic operation but also a functional one, as the MV and the nasal valve have a significant role
in nasal airflow. SFs are a simple and fast technique that uses
the existing structures; therefore, there is no need for additional
grafts. Besides SFs and SGs, there are also additional techniques,
such as batten grafts, butterfly grafts and special suture techniques, used to manage nasal valve collapse. The goal of these
techniques is to widen the existing angle of the nasal valve,
enhancing the underlying framework and protecting it from collapse during inhalation(5).
The positive results of the SFs, in both functional and aesthetic
outcomes, and the similar SF and SG values are also in accordance with a series of studies that did not satisfy our inclusion
criteria(26-28). Zeina et al.(29) assessed patients undergoing septorhinoplasty and reported that both SF and SG techniques resulted in significant radiological and clinical improvement of nasal

ed

Subjective methods
Aesthetic VAS score
The rhinoplasty’s aesthetic results were evaluated with an
AVAS score in four studies(12,13,19,22). In two of the studies(12,19), a
significant postoperative increase of the VAS score (p<0.001)
was noted. In the Saedi et al. study(13), patients in both the SF
and control groups were satisfied with the aesthetic results. However, the significance level was not reported. Furthermore, the
preoperative difference in the AVAS score between the groups
was statistically significant (p=0.005). On the contrary, the
postoperative difference was not significant (p=0.38). Finally, in
all three groups of the Kocak et al. study(22), the AVAS score post-

as seen in twelve out of thirteen studies(12-16,18,19,21-25), by reconstructing the internal nasal valve and the MV.
2. The SFs can provide satisfactory results regarding the aesthetic outcome of the primary rhinoplasty, as seen in seven studies(12,13,16,19,20,22,23), through the restoration of the dorsal aesthetic
lines.
BFI after the use of SFs was statistically significant in eight
studies(12,15,18,19,21-23,25). The remaining four studies(13,14,16,24) reported
BFI; however, BFI was not significant in three of them(13,16,24),
and one did not mention the significance level(14). The only
exception was the Hassanpour et al.(20) study where the authors
found a significant decrease of nasal breathing function in both
techniques. It was attributed to the short follow up period. In
addition, six studies(16,20-22,24,25) compared the effectiveness of SFs
vs SGs regarding functional outcome. According to four(20,21,24,25)
out of these six studies(16,20-22,24,25), there was no significant difference in improvement between the two techniques. In the
Kocak et al. study(22), the combined triangular SG with SF was
the better technique for widening the nasal valve angle than SF
alone. Furthermore, Eldeeb et al.(16) did not report BFI differences

oo
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duced in both SF groups. However, the SF group with nasal obstruction symptoms showed a statistically significant postoperative decrease (p<0.001). Saedi et al.(13) observed a postoperative
BFI in both the SF and control groups; however, the significance
level was not mentioned. Finally, the differences between preoperative and postoperative FVAS scores in both groups were
not statistically significant (p=0.32 and p=0.67, respectively).
Aesthetic improvement/satisfaction
Seven included studies used subjective measures to assess AIS
(Table 3)(12,13,16,19,20,22,23).
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operatively increased significantly (p=0.00), with no statistically
significant difference between them (p=0.910).
RΟΕ-Satisfaction questionnaires
In three studies(16,20,23), patient satisfaction regarding the aesthetic outcome of the rhinoplasty was assessed through a satisfaction questionnaire, and in only one was the ROE questionnaire
used(23). In particular, in the Ηassanpour et al. study(20), the vast
majority of patients in both intervention groups were satisfied
or moderately satisfied with the aesthetic outcome. Eldeeb
et al.(16) showed a statistically significant higher satisfaction
(p=0.038) in patients who had received the SG intervention in
comparison to those who had received the SF intervention.
Lastly, in the Sazgar et al. study(23), patients were postoperatively
satisfied with the aesthetic result, as recorded in both the rhinoplasty satisfaction and ROE questionnaires.
Level of evidence
Three(12,14,18) of the included studies were graded as level IV
evidence, and two(15,21) studies were graded as level IIIb. The
majority(16,19,20,22-25) of this systematic review’s studies (seven of
13) were graded as level IIb evidence, and only one study(13) was
graded as level Ib (Table 1).

Discussion

The present study is the first systematic review assessing the
effectiveness of SFs, in their classic or modified form, in patients
undergoing primary rhinoplasty in comparison to SGs. This
systematic review resulted in two major conclusions:
1. The use of SFs seems to improve nasal breathing function,
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SGs. However, there is no study comparing the effectiveness of
the classic SF technique with modified forms (anterior SF and
modified SF). Furthermore, RCT studies are needed with homogeneous groups of patients using a combination of objective
(four-phase rhinomanometry and acoustic rhinometry) and
subjective methods (NOSE and ROE questionnaires) to assess
functional and aesthetic outcomes.

Conclusion

oo
f

valve obstruction. In addition, Barone et al.(30) showed that there
was higher long-term benefit in patients where both techniques
were used simultaneously, compared with those operated on
with one sole technique. These results are in accordance with
the study by Kocak et al.(22) included in the present review.
After assessing the evidence levels of included studies (individual evidence grading is available for review), we found that
most of them (eight out of 13) had a level higher than IIIb. The
relatively high level of evidence strengthens the conclusion
of the present systematic review. However, the results of our
study are liable to certain limitations. Specifically, there were
only a few RCTs with few patients and high heterogeneity. Thus,
studies with a wide range of designs that fulfilled the inclusion
criteria were included. Research in rhinoplasty is more vulnerable to selection and allocation bias of patients. Furthermore,
the studies’ limitations are the short period of postoperative
follow-up (especially in Hassanpour et al. study(20)), the differences between studies regarding the SF surgical technique
and the type of surgical intervention. More specifically, some
authors(15,16) used anterior SFs, where the caudal end of the up-

Pr

The use of SFs is a simple, safe, and effective alternative technique for the reconstruction of the MV, nasal valve and dorsal
aesthetic lines of the nose in patients undergoing primary
rhinoplasty. Despite the limited studies, their heterogeneity,
their lack of high-quality RCTs and their different methodological limitations, the functional and aesthetic outcomes of SFs
are considered particularly encouraging, not inferior to those
of SGs. However, further RCTs evaluating the effectiveness of
the SF technique are needed to establish its value in primary
rhinoplasty.
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