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Abstract

Background and Purpose Spreader grafts and spreader flaps
are one of the most common techniques utilized in rhinoplasty
surgeries. The aim of this study was to determine the compli-
cations, satisfaction, and revision rates associated with spreader
grafts and spreader flaps and to compare these two modalities.
Materials and Methods PRISMA guidelines were fol-
lowed for conducting this systematic review. The authors
searched the literature systematically for pertinent materi-
als in PubMed/Medline and Google Scholar. Inclusion
criteria of this search included: randomized and non-
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randomized clinical trials, cohorts, and case series with
more than 5 participants on rhinoplasty using spreader
grafts or spreader flaps with detailed report either on
complications, revision, and satisfaction rates. Further-
more, exclusion criteria included: any cadaveric or non-
human study, case reports, technical notes, and review
articles.

Results The initial literature search yielded a total of 193
studies. Following screening each paper and implementing the
inclusion and exclusion criteria, 40 articles were chosen. In the
spreader graft group, from 21 studies reporting complications,
6 of them reported no complication. The most common
complications were nasal obstruction, inverted V deformity
and open roof deformity, deviation, and infection. In the
spreader flap group, from 6 studies reporting any existing
complications, 1 reported no complications. Five other studies
reported some degree of complications. In terms of revision
rate, 10 patients (0.62%) underwent revision surgery after
spreader graft placement, while only 2 patients (0.35%)
revised surgically in the spreader flap group.

Conclusion These two methods seem to have no signifi-
cant difference in terms of complication rates, and both are
recommended as a choice in middle vault reconstruction
when each of their clinical use is indicated.

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

Keywords Spreader graft - Spreader flap - Rhinoplasty -
Complications
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Introduction

Despite several challenges and complications, rhinoplasty had
been one of the most common plastic surgeries through past
decades. Complications such as inverted V deformity, internal
nasal valve impairment, and nasal obstruction are among
important issues that may lead one to an undesirable revisional
surgery [1-3]. During a rhinoplastic procedure, the surgeon
should consider midvault preservation, particularly in patients
with a narrow roof, thin skin, and weak tissues who are more
susceptible to nasal valve collapse [4]. Over the years, several
techniques have been described and performed to maintain a
stable nasal midvault such as spreader grafts [5], upper lateral
cartilage (ULC) suspension[6], butterfly graft [7], upper lat-
eral splay graft [8], and bending the ULC [9].

In the 1980s, spreader grafts were introduced by Sheen
etal. [5] for treating patients with short nose syndrome. Later,
their usage expanded to a variety of rhinoplastic procedures
including nasal tip support or straightening a deviated septum.
Placement of a spreader graft between the ULCs and the
septum increases the cross-sectional area of the internal nasal
valve which is the narrowest part of the airway, but harvesting
a cartilaginous graft is a necessity in this method, and inac-
curacy in suturing may cause graft displacements. Further-
more, widening of the nasal dorsum might be another
unwanted consequence of this technique. In order to overcome
the shortcomings, some changes such as pedestal spreader
grafts [10], triangular spreader grafts [11], and diced inverted
Y-shaped spreader grafts [12] have been made.

Seyhan et al. [9] described an alternative that was sim-
pler and eliminated the need for harvesting (later in 1998
named as spreader flap technique). In this maneuver, the
excess height of ULC is bent inwardly and then sutured, so
decreasing the valve area would be avoided. Multiple
modifications have been described for this method, such as
flaring-type spreader flaps, support-type spreader flaps, and
partial spreader flaps in order to adjust the width and shape
of the middle nasal vault according to patients’ individual
requirements [10].

Considering the shortcomings and differences in surgeons’
opinions, we aimed to assess the complication, satisfaction, and
revisionrates of the two techniques in a systemic review. Some
subjectivemeasurements(NOSEandV ASquestionnaire)notedin
paperspre-andpostoperativelywerethesecondarypurposes.

Materials and Methods
PRISMA Registration

We followed the PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses) guidelines for
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conducting this systematic review (Fig. 1). Our search
protocol was specified and registered at PROSPERO (in-
ternational prospective register of systematic reviews) no.
CRD42021239732.

PICO Question

Patient: Patients undergoing reconstructive or cosmetic
rhinoplasty using spreader grafts and spreader flaps

Intervention: reconstructive or cosmetic rhinoplasty of
nasal dorsum using spreader grafts and spreader flaps

Comparison: the results for spreader grafts were com-
pared with the results for spreader flaps

Outcome: complication rate, satisfaction rate, revision
rate, and graft harvesting site comorbidities of the two
techniques

Search Strategy

The literature was searched systematically for pertinent
materials in PubMed/Medline and Google Scholar up to
and including March 2021 with no time and language
restrictions. The reference list of included studies was
searched manually for potential materials. The following
search strategies were used for each database:

1. PubMed/Medline: (107 papers)

(“spreader graft”[Title] OR “spreader flap”[Title] OR
“cartilage grafts”[Title] OR “cartilaginous graft”[Title]
OR “cartilage graft”[Title]) AND (“Rhinoplasty”[Title]
OR “Rhinosurgery”[Title] OR “nasal vault”[Title] OR
((“nasalance”[All Fields] OR “nasality”[All Fields] OR
“nasalization” [All Fields] OR “nasalized”[All Fields] OR
“nasally”[All Fields] OR “nose”[MeSH Terms] OR
“nose”[All Fields] OR “Nasal”[All Fields] OR “nasal-
s”[All Fields]) AND *“vault collapse”[Title]) OR “crooked
nose”[Title] OR  (“Humpy”[All  Fields] AND
“nose” [Title]))

2. Google Scholar: (32, 17 papers)

Concept 1: allintitle: allintitle: Rhinoplasty OR Rhi-
nosurgery OR Rhinosurgeries OR “Nasal vault” OR
“Nasal vault collapse” OR “Crooked nose” OR “Humpy
nose” “Spreader graft”

Concept 2: allintitle: Rhinoplasty OR Rhinosurgery OR
Rhinosurgeries OR “Nasal vault” OR “Nasal vault col-
lapse” OR “Crooked nose” OR “Humpy nose” “Spreader
flap”

Inclusion and Exclusion Criteria

The inclusion criteria of the current review were as
follows:
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Fig. 1. PRISMA flow diagram
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Randomized and non-randomized clinical trials, cohorts,
and case series with more than 5 participants on rhinoplasty
using spreader grafts or spreader flaps with detailed report
either on complications, revision, and satisfaction rates
were included. There was no time limitation for papers, and
materials written in English up to April 2021 were
included.

The exclusion criteria of the current review were as
follows:

Any cadaveric or non-human study, case reports, tech-
nical notes as well as review papers were excluded.

Study Selection Process

Two reviewers conducted a duplicate searching process
independently in order to determine suitable studies using
the inclusion and exclusion criteria. Instances of diver-
gence were resolved by consulting a third investigator. The

full-text version of studies was obtained for all titles that
appeared to meet the inclusion criteria. After that each
paper was studied at least twice by two independent
reviewers.

Data Extraction

Whenever applicable, the following data were retrieved
from the finally included studies by an author based on a
predefined checklist worksheet and supervised by two other
authors for accuracy. In case of missing data or any hesi-
tancy, the corresponding author of the study was contacted
via emails, up to two emails, as the poorly reported out-
comes of included materials could thread the validity of our
work. The following data were extracted: first author, year
of publication, study type, mean age, sex, number of cases,
mean follow-up (range), primary/secondary or tertiary
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rhinoplasty, open or closed technique, main outcomes,
satisfaction rate (percent), reported complications.

Risk of Bias Assessment

Quality assessment of our included studies was done
independently by two reviewers, and instances of diver-
gence were resolved by consulting a third investigator. We
used Newcastle Ottawa scale [13] for grading cohort
studies and Cochrane ROB2 tool [14] for clinical trials
whether they were randomized or not [15] (Tables 6 and 7).

Result
Study Selection

The initial literature search yielded a total of 193 studies.
Following screening title and abstract and eliminating
duplicates, 131 papers excluded and 62 papers left for full-
text screening. Three full text did not retrieve, and among
59 remained studies, we excluded 19 papers due to low
number of cases, not to be an original article, different
technique, combination therapy, or cadaveric study.
Finally, 40 studies were included, as reported in the
PRISMA flow diagram.

Study Characteristics

Spreader grafts were used in 28, and spreader flaps were
used in 8 studies. Four papers discussed both spreader
grafts and spreader flaps.

In the spreader graft group, a total of 1596 patients were
enrolled in this review that 406 (25.4%) of them were
treated through an endonasal approach, while the rest of the
surgeries were performed open. Except for 92 patients who
were treated with synthetic material (porous polyethylene),
the other patients’ spreader grafts were made from their
cartilaginous tissues (mostly septal cartilage). In total, 52%
of them were females, with a mean age of 31.9 years. The
mean follow-up period after surgery was 13.3 months (3
months to 5 years range). Also in the spreader flap group, a
total of 570 patients were enrolled that all were treated
through an open approach except 39 (6.84%) who were
treated endonasal. In total, 66% of them were females (2
studies did not mention the sexuality of their patients
[16, 17]), with a mean age of 27.04 years old (4 papers did
not mention the mean age). The mean follow-up period
after surgery was 13.5 months. Table 2 shows brief details
of our included papers’ characteristics.

In the case of primary or revision rhinoplasty, in the
spreader graft group, 5 studies did not mention their
patients’ characteristics [12, 17-20]. Of 1410 remained
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patients, 233 had undergone revision surgery and the rest
were primary. In the spreader flap group, from 9 studies
reporting surgical phase, only 2 studies included revision
cases (13 patients). Tables 1 and 2 present a summary of
our included papers’ characteristics.

Patient Satisfaction

In the spreader graft group, 20 studies noted nothing about
their patients’ satisfaction after surgery. Among 12 other
studies, the mean satisfaction rate was 93.7%. Also in the
spreader flap group, 6 studies did not notice anything about
their patients’ satisfaction, while in the other 6 papers, the
mean satisfaction rate was 94% which was not different
from the spreader graft group significantly.

Complications

From all included papers, 13 studies did not mention
anything about complications [12, 19, 21-31] in the
spreader graft group. From 22 studies reporting complica-
tions, 6 of them reported no complications [11, 32-36], and
in other studies, reported complications are as mentioned in
Table 3. The most common complications were nasal
obstruction (in 9 patients), different kinds of deformity
such as inverted V deformity and open roof deformity (in 9
patients), deviation (in 7 patients), and infection (in 7
patients). Other noticeable complications mentioned were
irregularity, extrusion, overcorrection, hematoma, col-
umella scar, nasal tip rotation, erythema at the auricular
donor site, and epistaxis.

In the spreader flap group, from 6 studies reporting any
existing complications, 1 reported no complications [37].
Other studies’ postsurgical complications are noticed in
Table 3.

In a study [38], 1 aesthetically narrow midvault was
reported, while dorsum fullness (in 3 patients) and deviation
(in 1 patient) were seen in another record [16]. One paper
mentioned nasal breathing problems in 12 of their included
patients due to rhinitis and pinch nose [39]. Ozmen et al. [40]
reported synechiae in 8 of their patients postoperatively. The
other study compared respiratory complications in both
spreader graft and spreader flap groups [17].

Revision Rate
Ten patients (0.62%) underwent revision surgery after

spreader graft placement, while only 2 patients (0.35%)
revised surgically in the spreader flap group.
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Revision

Others

Overcorrection Hematoma Irregularity

Extrusion Infection Deviation (graft

Rates of complications

Author, year of publication,

Table 3. continued
number of cases

@ Springer

displacement)

Synechiae: 2 patients

de Pochat et al. [59], 2012,20 O

septal granuloma: 1

Synechiae: 4

0

Mir Mohammad Jalali [45],

2014, 220
Bree Erickson et al. [33], 2016,

0

17
Murat Sertan Sahin et al. [11],

0

2016, 22
Paul et al. [41], 2018, 38

s

Epistaxis: 1

Spreader flap group studies

sk

Studies discussed both spreader flap and spreader graft

Subjective Measurements

In the spreader graft group, 9 studies measured their
patients’ nasal obstruction symptom evaluation (NOSE)
scores pre- and postoperatively [11, 19, 21, 29, 30, 33, 36,
41, 42]. All of them reported an improvement in postop-
erative evaluations (Table 4). In the spreader flap group, 4
papers reported NOSE scores pre- and postoperatively
[19, 21, 24, 27]. They also noted an improvement in the
postoperative scores compared with the preoperative ones
(Table 5).

In the spreader graft group, 8 studies used visual analog
scale (VAS) questionnaire to assess their patients’ opinions
about the result of surgery [11, 21, 23, 25, 28, 42-44]. Six
papers reported an improvement in mean postoperative
VAS scores. One of them reported no significant difference
before and after rhinoplasty [44]. One remained study
reported overall improvement though there were unsatis-
fied patients [23] (Table 4). In the spreader flap group, 4
papers reported VAS scores pre- and postoperatively
[21, 23, 27, 37]. Three studies reported an improvement in
the mean postoperative scores, while one study [23] noted
unsatisfaction in some of their patients and satisfaction in
most of them (Table 5).

Discussion

This article is the first systematic review that sought to
compare complication and satisfaction rates and subjective
measurements between spreader grafts and spreader flaps
in patients undergoing rhinoplasty. Our systematic review
revealed that there is not a significant difference among the
abovementioned factors when comparing spreader grafts
and spreader flaps (Tables 6 and 7).

Numerous reasons justify the need for rhinoplasty,
among which may be found septal deviation or deforma-
tion most commonly. Such abnormalities are frequently
associated with functional complications that necessitate a
combination of cosmetic and functional rhinoplasty [23].
However, functional and cosmetic features of the nose
seem to be closely intertwined; hence, utilizing the correct
surgical approach will technically achieve the desired
functional and cosmetic outcomes simultaneously [5].

Spreader grafts are one of the long-established tech-
niques utilized in rhinoplasty surgeries. This technique
incorporates moving the upper lateral cartilages away from
the nasal septum with grafts, therefore increasing the angle
between the upper lateral cartilages and septum. The use of
grafts improves the function of the nasal cavity and renders
aesthetically pleasing contours to the middle nasal vault
[45]. Despite its routine use in rhinoplasty procedures, this
technique may lead to few complications, one of which
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Table 4. The spreader graft groups’ subjective measurements

First author,

Nasal obstruction symptom evaluation (NOSE)

Visual analog scale (VAS)

number of
patients
Kim NR Functional results VAS of nasal obstruction was improved
29 in both groups 1 year after the surgery. Patients in group A
had more improvement of VAS compared with group B,
which was statistically significant (group A: 7.8 £ 0.8 to
4.4 £ 1.0 vs. group B: 8.0 £ 09 to 3.7 £ 0.9, P = 0.02)
Omranifard NR Statistically based on clinical complaints, nasal obstruction
25 had no significant difference before and after rhinoplasty
Scatolin When comparing patients’ answers to the NOSE questionnaire ~ NR
49 before and 6 month after surgery, a significant improvement in
NOSE scores was found: preoperative 76.79 (£ 18.57) versus
14.38 (£ 10.92) postoperative
Talmadge All patients improved in NOSE scores postoperatively, except ~ NR
50 for a single patient who increased from 60 up to 65 despite
reporting subjective improvement in his postoperative
evaluations
Tas Mean preoperative and postoperative NOSE scores were 13.42 &= Mean preoperative and postoperative VAS scores were
24 4.32 and 3.58 =+ 2.63, respectively 7.38+1.86 and 2.04+1.12, respectively, and a significant
improvement was observed postoperatively
Erickson Patients had significant improvement for NOSE scores in both  NR
17 the early and intermediate follow-up
Sahin Average of NOSE scale was 64.3 before surgery and it was Average visual analog scale score was 2.6 before surgery
22 reduced to 17.9 3 months after surgery and it was 8.1 3 months after surgery indicating a better
breathing sensation.
Mamanov NR For group II patients, postoperative mean VAS scores
15 revealed a statistically significant reduction compared
with preoperative values on both the sides of the nasal
cavity
Paul Average of NOSE scale was 13.5 before surgery and it was NR
38 reduced to 4.6 after surgery
Ingels NR Patients expressed the feeling that their nasal airway had
15 doubled, from 3.2 to 6.6 on a VAS
Standlee The mean differences in NOSE scores across all postoperative ~ NR
74 time points after rhinoplasty with spreader graft placement
were 49, respectively
Hassanpour NR Aesthetically, 8 subjects were complete satisfied, 14 were
25 partially satisfied, and 3 subjects were unsatisfied
Functionally, 17 subjects were complete satisfied, 6 were
partially satisfied, and 2 subjects were unsatisfied
Elbester A showed significant improvement in the postoperative scores ~ Group A showed significant improvement in the patients
15 compared with the preoperative ones. The mean NOSE score satisfaction regarding the aesthetic results within group A
preoperatively was 52.67430.3, while postoperatively, it was giving a mean VAS of 2.87 +0.64 instead of 0.60 +0.74
20.33+£14.2
Sowder We found a statistically significant improvement in the NR
13 postoperative mean (SD) NOSE scores compared with the

preoperative scores in the spreader graft group

@ Springer
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Table 5. The spreader flap groups’ subjective measurements

First author, Nasal symptom obstruction evaluation (NOSE)

Visual analog scale (VAS)

number of

patients

Saeidi NR Mean preoperative and postoperative VAS (patients’

32 satisfaction scores) were 4.43 + 2.49 and 8.38 £ 1.6,
respectively

Mean preoperative and postoperative VAS (nasal

obstruction scores) were 5.57 £2.51 and 2.56 £0.52,
respectively

Hussein Subjective evaluation using NOSE scale scores showed NR

22 improvement in both groups

Kocak Mean preoperative and postoperative NOSE scores were 26.8 £ Mean preoperative and postoperative VAS scores were 4.00

12 18.4 and 10.5 & 7.4, respectively 4 1.9 and 8.8 £ 0.7, respectively

Hassanpour NR

Aesthetically, 10 subjects were complete satisfied, 11 were

25 partially satisfied, and 4 subjects were unsatisfied.
Functionally, 15 subjects were complete satisfied, 7 were

partially satisfied, and 3 subjects were unsatisfied

Elbester .The mean NOSE score preoperatively was 55.36 +22.1, while Group B showed significant improvement in the patient‘s

15 postoperatively it was 23.21+14.7 satisfaction regarding the aesthetic results within group B
giving a mean VAS of 3.07 +0.70 instead of 0.57 +0.64

Sowder We found a statistically significant improvement in the NR

13 postoperative mean (SD) NOSE scores compared with the

preoperative scores in the spreader flap group (63.5 [23.5];

95% CI, 49.3-77.6)

includes falling of the graft tissue into the mucoperichon-
drial pocket and therefore resulting in the movement of the
grafts away from their original desired position [26].

In the spreader flap technique, a specific length of
perichondrium of the upper lateral cartilages is spread over
the whole length of nasal cartilages and the conjunction of
the lateral cartilages to the nasal bones is locally released.
Nevertheless, this technique also comes with few compli-
cations including excessively wide middle nasal vault, an
asymmetry in nasal cartilages, the collapse of lateral walls,
and reduction of internal nasal valve angle which results in
nasal obstruction [46].

While both spreader grafts and flaps can achieve the
same results, each has its advantages and disadvantages.
Spreader grafts can provide distinct designs and shapes in
order to achieve the desired objective. Furthermore, they
can be placed into pockets created on either side of the
dorsal septum. However, adequate grafting material is
required in order to design such grafts. Conversely,
spreader flaps provide more limited volumes, which are
determined by the thickness of the dorsal edges of the
upper lateral cartilages. Moreover, sufficient upper lateral
cartilage excess must remain following cartilaginous hump
removal in order to provide the adequate inward fold of the
cephalic edge of the upper lateral cartilage for flap con-
struction. The supporting literature suggests that 2 mm of

@ Springer

residual excess upper lateral cartilage after septal cartilage
reduction is considered sufficient for performing spreader
flap [38, 47-49]. Furthermore, spreader flaps need to be
fixed in place using sutures, while spreader grafts can be
exempted from this necessity. Furthermore, their use spares
the excess cartilage that is otherwise trimmed [50, 51].
Numerous researches have described the indications for
these two techniques, including widening of the internal
nasal valve, correction of deviated dorsal septum, correc-
tion of unilateral asymmetry due to inward curvature of one
upper lateral cartilage, preventing delayed contracture
deformity of the upper lateral cartilage, and serving as a
cantilever to lengthen an overly rotated lobule [5, 52-54].

In 2020, a panel of internationally recognized rhino-
plasty surgeons participated in a two-part organized com-
munication method summit. The summit transcription was
analyzed by thematic content analysis in order to develop a
survey encompassing clinical scenarios for primary rhino-
plasty. The following key anatomical features were utilized
as selection criteria for preferred approach to midvault
reconstruction: size of the dorsal hump reduction, width of
the midvault relative to the upper vault, presence of dorsal
angulation, and presence of nasal obstructive symptoms. In
cosmetic scenarios with large dorsal hump reduction in
patients with a straight dorsal septum undergoing dorsal
hump reduction of greater than 2 mm, the consensus of
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Table 6. Risk of bias assessment for cohort studies

Selection Comparability Outcome Overall
quality

Author, year Representa- Ascertainment Selection Outcome of Study controls Assessment long Adequacy

tiveness of of exposure of the interest for complications of outcome enough of follow-up

the exposed non-exposed was not or satisfaction follow-up (<10% lost)

cohort cohort present at rate (>3month)

start

Jang et al * * NR * * * * * Good
2007
Scattolin et al * NR * * * * * Fair
2013
Samaha et al * * NR * * * * * Good
2015
Uebel et al * * NR * o * Fair
2017
Andre et al * * NR * * * * Fair
2004
Boccieri et al * * * * o * * * Good
2005
Mendelsohn * * NR * * * * * Good
2005
Gurlek et al * * NR * * * * * Good
2006
Palacin et al * * NR * ok * * * Good
2007
De Pochat et al * NR * * * * * Fair
2012
Yoo et al * * NR * * * * * Good
2012
Hussein et al * * * * * * * * Good
2014
Erickson et al * NR * * * * Fair
2016
Sahin et al * * NR * * * * * Good
2016
Paul et al * * NR * o * * * Good
2018
Gorgiilii et al. * * NR * * * * * Good
2015
Gruber et al. * * NR * wok * * * Good
2007
Demir * * NR * o * * * Good
2019
Shafaeei et al. * * * * * * Poor
2019
Goffart et al. * * * * * * * * Fair
2018
Ingels * * NR * * Poor
2008
Manavbas,I et al. * * * * * * * Fair
2011
Ozmen et al. * * NR * * * * * Fair
2008
Sowder et al. * * * * * * * Fair
2017
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Table 6. continued

Selection Comparability Outcome Overall
quality

Author, year Representa-  Ascertainment  Selection Outcome of  Study controls Assessment  long Adequacy

tiveness of of exposure of the interest for complications  of outcome  enough follow-up  of follow-up

the exposed non-exposed cohort ~ was not or satisfaction (>3month) (<10% lost)

cohort present at rate

start

Stacey et al. * * * * * * * * Good
2009
Standlee et al.  * * * * * * Poor
2017

Maximum star for selection bias is 4, comparability bias is 2, and outcome bias is 3

NR: single-arm uncontrolled cohorts which do not have non-exposed cohort group

panel of experts was to use spreader flaps for midvault
reconstruction. Conversely, for patients who have dorsal
septal angulation, there was a split preference in the
method of midvault reconstruction depending on the mid-
dle vault width. Preferred methods for these scenarios were
asymmetric spreader flaps or asymmetric spreader grafts.
In cosmetic scenarios with small dorsal hump reduction in
patients with a straight dorsal septum undergoing dorsal
hump reduction less than 2 mm, the panel majority pref-
erence was the use of spreader grafts. For patients with
small dorsal hump reduction with dorsal septal angulation,
the general consensus was to use asymmetric spreader
grafts for equal and narrow middle vault widths. Further-
more, in cases with a wide midvault, there was still
majority preference for the use of asymmetric spreader
grafts. In functional scenarios with both small and large
dorsal hump reduction with either static or dynamic
valvular stenosis, the dominant preference among special-
ists was the use of spreader grafts [47].

Another issue related to spreader grafts is that weak
upper lateral cartilages may not be supportive enough to
provide structural stability equivalent to spreader grafts. To
our knowledge, no study has specifically investigated the
strength/stiffness of ULC’s when used in functional cases.

We sought to review and compare the cardinal indica-
tors of complications among these two approaches
including extrusion, irregularity, hematoma, overcorrec-
tion, deviation (graft displacement), infection, and revision
rates. As can be concluded from the results section, in the
case of appropriately selected patients, there is not any
significant difference between spreader graft and spreader
flap techniques in terms of complications.

Comparing the patients’ satisfaction rates following the
surgery, the majority of the articles stated very high sat-
isfaction rates among both spreader flap and spreader graft
techniques; however, the number of articles comparing
these two was limited. ElBestar et al. [21] analyzed the

@ Springer

improvement in postoperative patients’ satisfaction using
the visual analog scale (VAS), and the difference was
found to be statistically insignificant. Furthermore, Has-
sanpour et al. [23] compared the satisfaction rates, in which
the differences were found to be statistically insignificant.

In terms of comparing subjective measurements using
the NOSE scores pre- and postoperatively, again the
majority of articles in both approaches showed improve-
ments in this score postoperatively. Two papers [19, 21]
compared the pre- and postoperative NOSE score in
spreader flaps and spreader grafts in which both groups
showed a significant improvement; however, the inter-
group comparison depicted no significant difference.

Very few studies have compared the complication rates
between these two techniques. Shafaeei et al. [17] reported
that only in the incidence of obstructive sleep apnea there
is a significant difference between the two groups in terms
of respiratory complications, with the patients treated with
spreader graft technique showing a lower incidence than
those treated with spreader flap technique. However, con-
cerning other respiratory complications, no significant
difference was observed between these two groups.

A considerable limitation of this review is the paucity of
the studies which report any complications or solely
compare the complications among these two modalities.
The results of our study reflect what has been reported and
may not reflect what exactly happens in clinical practice.
Also, the risk of bias cannot be completely overlooked due
to multiple reasons including the fact that only English
literature has been reviewed in this article. Besides, the
short follow-up period in some of the articles can lead to a
neglect of a significant portion of valuable data regarding
long-term complications. We are also aware of the fact that
some of the included studies slightly vary from the original
intended methods; however, these modifications do not
seem to play an important role in the final results; there-
fore, the decision was made to include these studies as
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Table 7. Risk of bias assessment for clinical trials

Author, year Risk of bias Risk of bias due to Missing Risk of bias in Risk of bias in Overall risk
arising from the deviations from outcome measurement of selection of of bias
randomization the intended data the outcome the reported
process interventions result

Kim et al. - L L L H H

2011

Omranifard et al. L L L L L L

2013

Talmadge et al. - S L L L S

2018

Kocak et al. L L L L L L

2018

Tas et al. L L L L L L

2020

Reiffel et al. - L L L S S

2011

Jalali - S L L L S

2014

Mamanov et al. L S L L L S

2017

Atighechi et al. L L L L L L

2018

Hassanpour et al. L L L L L L

2016

El-Sherif et al. 2019 S L L L L S

ElBestar et al. L L L L L

2020

Elnaggar et al. - L L L S S

2020

Saedi et al. L L L L L L

2014

L: low risk of bias, S: some concern, H: high risk of bias

well. To the best of our knowledge, this study is the most
comprehensive study to date that has assessed the com-
plication rates of these two techniques based on different
indicating factors with reliable statistical tools. Finally, it
should be noted that to improve statistical efficiency, fur-
ther high-quality studies employing larger subject pools,
longer follow-ups, and more comprehensive assessments
should be conducted in the future.

Conclusion

Based on our systematic review of the complications as
reported in the literature, spreader flaps and spreader grafts

seem to have no significant difference in terms of com-
plication and revision rates. Of course, overall reporting of
complications is relatively deficient, but both techniques
can restore the integrity of the middle vault in properly
selected cases with no expectation for greater or lesser
incidence of complication.
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