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Abstract
Background: The standard treatment for reconstructing the middle vault of the nose is to use spreader grafts. Recently, an alter-
native technique using spreader flaps has become widely accepted.

Methodology: A literature search was performed in MEDLINE, 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.

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 as-
sessing 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.

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.
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Introduction edge and their relationships with the septum and the head
Rhinoplasty is an operation aiming to correct a wide range of the inferior turbinate, forming the narrowest portion of the

of nasal deformities. These deformities may be of congenital nasal airway. The angle varies between 10 and 15 degrees®.

or acquired aetiology (e.g. after an injury or the consequence Many techniques have been developed for the reconstruction of
of a previous nasal operation), causing nasal obstruction and the internal nasal valve and the MV, as well as for the aesthetic
aesthetic problems. In most cases, the reconstruction of the improvement of the dorsal lines. The gold standard method
middle vault (MV) is necessary for creating a functional nose is the spreader graft (SG) technique. Sheen presented this

and to improve the dorsal aesthetic lines in a primary rhino- technique for the first time in 19849, Later, the spreader flap
plasty™. Chronic nasal obstruction is among the most frequent (SF) or autospreader flap technique gained more popularity as

symptoms. The causes of chronic nasal obstruction are multiple an alternative method. Fomon first detailed the technique in
and complex; however, a significant percentage (13-20%) is due 1950, describing it as a rolling of the upper lateral nasal cartilage
to nasal valve dysfunction®®. The internal nasal valve is defined towards the septum?. Wood again described the technique

as the angle located at the junction between the upper lateral in 1992, while Berkowitz and Oneal presented the term SF in
cartilage caudal edge and the lower lateral cartilage cephalic 1998%2), In the 1990s, the same technique was described in



different terms, such as Sheyan explaining it as upper lateral car-
tilage bending/"® and Lerma called it a lapel flap“". In addition,
over time, various authors described modifications of the classic
SF technique!'2141619),

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

Search strategy

This systematic review was performed according to the PRISMA
2009 checklist. Two reviewers (KG and NT) independently per-
formed 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 ques-
tion 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 Dis-
sertations & 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.

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/satisfac-
tion 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.

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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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/secon-
dary 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"”.

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 measu-
rement 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 Ana-
log 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 out-
come. Whenever available, statistics such as significance level,
standard deviations and width were mentioned. Otherwise, the
outcomes were presented in a descriptive way.

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

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.
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Figure 1. Literature search strategy. PRISMA flowchart detailing literature

search and review.

Study characteristics

Thirteen studies fulfilled the inclusion criteria®>'5'825, 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 publis-
hed 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 ano-
ther 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 characteris-
tics of the 13 included studies, as well as the baseline demo-
graphics of the patients, are presented in Table 1.

Breathing function improvement
The BFI was measured in all 13 included studies'#'6'82% by using
objective and subjective methods (Table 2).

Objective methods

Acoustic rhinometry

In two studies'?'¥, acoustic rhinometry was used as an objective
method for the evaluation of BFI. In particular, in the Eren et al.
study“?, the minimal cross-sectional area (MCA) and intranasal
total volume (ITV) were increased postoperatively; however,
they did not mention the significance level of p. In the Saedi
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et al. study"®, 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’®2°42%), rhinomanometry was used. Gorgli et
al." showed a significant decrease in both inhalation and exha-
lation nasal airway resistance (NAR; p<0.001) by using an active
anterior rhinomanometry. In the Hassanpour et al. study®, NAR
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.?* 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 signifi-
cantly reduced postoperatively in the SG group (p=0.025 and
p=0.04, respectively). Finally, in the Zeid et al. study®, a statisti-
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 ima-
ges‘. 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."™ and Kocak et al.?? 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." presented an increase of the angle post-
operatively without mentioning the level of statistical signifi-
cance. Kocak et al.?? 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).

Subjective methods

NOSE score

The NOSE questionnaire was used as one of the basic subjec-
tive methods for evaluating BFI in eight!21415161821-23) of the 13
studies!'2161829) Specifically, all studies noted an improvement
in breathing function. However, this improvement was statisti-
cally significant in six'215'821-23) of the eight studies!%'415161821-23)
Particularly, Yoo et al."® presented a significant BFl in the group
with nasal obstruction (p<0.001). In the Kocak et al. study®??, 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?", no dif-
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Table 1. Characteristics of the studies included in the systematic review.
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Table 2. Summary of studies’ functional results.
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ITV (cm?):

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
total intranasal volume, GRP1: group without nasal obstruction
symptoms, GRP2: group with nasal obstruction symptoms, NAR
(Pa/cm®/s): nasal airway resistance, inspir : inspiratory, expir:
expiratory, FR: flow rate, SFWRSGG: spreader flap with rectangu-

intervention, MCA (cm?): minimal cross-sectional area,
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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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Table 3. Summary of studies’ aesthetic results

Aesthetic improvement/satisfaction

Subjective methods

Results

Yoo et al. NR NR
(2011)
Eren et al. AVAS score mean = SD Sig. improvement
(2014) pre:32.0 + 20 post:88 + 9 p<0.001
Saedi et al. AVAS score mean + SD Improvement
(2014) SFG pre:4.43 + 2.49 post:8.38 £ 1.6 (no level of sig. menti-
CNTG pre:3.83 + 1.72 post: 8.68 + 0.95 oned)
pre p=0.005 post p=0.38 No sig. post differences
between groups
Hussein et NR NR
al. (2014)
Gorgulu et Sig. improvement
al. (2015)
Bessler et NR NR
al. (2015)
Hassan- Satisfaction questionnaire SFG: 60% complete or
pour et al. SFG  SGG partially satisfied
(2016) complete satisfied: 10 8 SGG: 62,9% complete or
partially satisfied: 11 14 partially satisfied
unsatisfied: 4 3
Sowder et NR NR
al. (2017)
Kocak et al. AVAS score mean + SD Sig. improvement
(2018) SFG pre: 4.00 + 1.9 SFG post: 8.8 + 0.7 p=0.00 No sig. differences
SFWRSGG pre: 4.07 £ 1.8 SFWRSGG post: 8.8 + 1.0 p=0.00 between groups
SFWTSGG pre: 3.3 + 1.5 SFWTSGG post: 8.7 £ 0.9 p=0.00
p=0.536 p=0.910
Sazgar et ROE Satisfaction questionnaire 97,1% complete or
al. (2019) Question No Slightly Moderately complete satisfied:19 partially satisfied
Very Extremely partially satisfied:16
1 1 3 13 6 13 unsatisfied:1
2 2 3 9 7 15
3 0 7 8 7 14
4 8 7 7 8 6
5 1 2 7 9 17
Rezai et al. NR NR
(2019)
Zeid et al. NR NR
(2019)
Eldeeb et Satisfaction questionnaire SFG: 68,8% complete or
al. (2020) SGG  SFG partially satisfied
complete satisfied: 6 13 SGG: 93,8% complete or
partially satisfied: 5 2 partially satisfied

unsatisfied: 6 1

Sig. difference in SGG

statistically significant difference between SFG/SGG p=0.038

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.™ 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"®, there was a great improvement in the patients’
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symptoms of nasal obstruction, which was statistically insignifi-
cant (p>0.05).

Functional VAS score

In two studies’*'®, BFl was evaluated by means of the FVAS
score. Specifically, in the You et al. study!'®, the VAS score was re-



duced in both SF groups. However, the SF group with nasal ob-
struction symptoms showed a statistically significant postopera-
tive decrease (p<0.001). Saedi et al." observed a postoperative
BFl in both the SF and control groups; however, the significance
level was not mentioned. Finally, the differences between pre-
operative 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 AlS
(Tab|e 3)(12,13,16,‘\9,20,22,23).

Subjective methods

Aesthetic VAS score

The rhinoplasty’s aesthetic results were evaluated with an

AVAS score in four studies>'31922_|n two of the studies>'?, a
significant postoperative increase of the VAS score (p<0.001)
was noted. In the Saedi et al. study"?, patients in both the SF
and control groups were satisfied with the aesthetic results. Ho-
wever, 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®?, the AVAS score post-
operatively increased significantly (p=0.00), with no statistically
significant difference between them (p=0.910).
ROE-Satisfaction questionnaires

In three studies"®223), patient satisfaction regarding the aesthe-
tic outcome of the rhinoplasty was assessed through a satisfac-
tion questionnaire, and in only one was the ROE questionnaire
used®. In particular, in the Hassanpour et al. study®, the vast
majority of patients in both intervention groups were satisfied
or moderately satisfied with the aesthetic outcome. Eldeeb

et al."® 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®®, patients were postoperatively
satisfied with the aesthetic result, as recorded in both the rhino-
plasty satisfaction and ROE questionnaires.

Level of evidence

Three21418 of the included studies were graded as level IV
evidence, and two"">?" studies were graded as level lllb. The
majority!¢1920222 of this systematic review'’s studies (seven of
13) were graded as level llb evidence, and only one study!® 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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as seen in twelve out of thirteen studies'216181921-2% by recon-
structing the internal nasal valve and the MV.

2.The SFs can provide satisfactory results regarding the aesthe-
tic outcome of the primary rhinoplasty, as seen in seven stu-
dies12131619202223) through the restoration of the dorsal aesthetic
lines.

BFI after the use of SFs was statistically significant in eight
studies(1215181921-2325 The remaining four studies!'>'*152% reported
BFI; however, BFl was not significant in three of them('31624,

and one did not mention the significance level™. The only
exception was the Hassanpour et al.?% 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'62-222429 compared the effectiveness of SFs
vs SGs regarding functional outcome. According to four2021:2429
out of these six studies!'¢20-222429, there was no significant dif-
ference in improvement between the two techniques. In the
Kocak et al. study®?, the combined triangular SG with SF was
the better technique for widening the nasal valve angle than SF
alone. Furthermore, Eldeeb et al."® did not report BFI differences
between the two techniques; however, the significance level
was not mentioned.

A significant aesthetic improvement with the SF technique

was shown in three('21922 of the seven studies!12131619.202223) |n
one study!'®, there was aesthetic improvement, although the
significance level was not mentioned. In the remaining three
studies®2023) the vast majority of patients were complete

or partially satisfied with the aesthetic outcome. Regarding

AlS, three studies!'®2%22 compared SF and SG techniques. No
significant differences in AIS were reported between the two
techniques in one® of the three studies(16,20,22). Additionally,
Hassanpour et al.? 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 func-
tional 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 tech-
niques, 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 col-
lapse during inhalation®.

The positive results of the SFs, in both functional and aesthetic
outcomes, and the similar SF and SG values are also in accor-
dance with a series of studies that did not satisfy our inclusion
criteria?2%, Zeina et al.?” assessed patients undergoing septor-
hinoplasty and reported that both SF and SG techniques resul-
ted in significant radiological and clinical improvement of nasal
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valve obstruction. In addition, Barone et al.®” 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.?? included in the present review.

After assessing the evidence levels of included studies (indivi-
dual evidence grading is available for review), we found that
most of them (eight out of 13) had a level higher than lllb. 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 vulnera-
ble 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®?), the dif-
ferences between studies regarding the SF surgical technique
and the type of surgical intervention. More specifically, some
authors>'® used anterior SFs, where the caudal end of the up-
per lateral cartilage is folded inwardly. In other studies?'%'%, the
suturing techniques of the SFs differed (modified SF, autosprea-
ding spring flap), while in the Kocak et al. study®?, there was

a combination of SFs and SGs. Regarding the type of surgical
interventions, there was no absolute homogeneity, as in some
studies the rhinoplasty had been performed with or without
removal of the nasal hump or/and septoplasty or/and reduction
of the inferior turbinate. Therefore, it is impossible to determine
the contribution of each intervention separately to the final BFI.
Additionally, the objective measurements used (rhinomanome-
try, acoustic rhinometry, CT scan) provide limited information
regarding the collapsibility of the nasal valve. Future studies
using four-phase rhinomanometry are needed to confirm the
value of SFs/SGs after nasal valve reconstruction. Lastly, all the
questionaries (NOSE, VAS, ROE) used were validated and widely
used, except the satisfactory questionary.

Most of the studies in the systematic review examined the ef-
fectiveness of the SFs separately or in comparison to that of the

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 homo-
geneous 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

The use of SFs is a simple, safe, and effective alternative tech-
nique 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 methodolo-
gical 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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