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Abstract Open and closed rhinoplasty are two main approaches to perform nasal modifications.
According to current literature, there is no current consensus among plastic surgeons
and otolaryngologists on which technique is preferred in terms of aesthetic result,
complications, and patient satisfaction. This study uses published research to deter-
mine whether open or closed rhinoplasty leads to superior patient outcomes. Preferred
Reporting Items for Systematic Reviews and Meta-Analyses guidelines for systematic
reviews were followed and a literature search was conducted in four databases based
on our search strategy. Articles were then imported into COVIDENCE where they
underwent primary screening and full-text review. Twenty articles were selected in this
study after 243 articles were screened. There were 4 case series, 12 retrospective
cohort studies, 1 prospective cohort study, 1 case–control, and 2 outcomes research.
There were three cosmetic studies, eight functional studies, and nine studies that
included both cosmetic and functional components. Sixteen studies utilized both open
and closed rhinoplasty and four utilized open rhinoplasty. Both techniques demon-
strated high patient and provider satisfaction and no advantage was found between
techniques. Based on available studies, we cannot conclude if there is a preference
between open or closed rhinoplasty in terms of which technique leads to better patient
outcomes. Several studies determined that open rhinoplasty and closed rhinoplasty
leads to comparative patient satisfaction. To make outcome reporting more reliable
and uniform among studies, authors should look to utilize the Nasal Obstruction and
Septoplasty Effectiveness scale and the Rhinoplasty Outcome Evaluation.
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Introduction

Rhinoplasty is a surgical procedure utilized to alter and
reconstruct nasal structures for cosmetic and functional
purposes.1 Many patients opt for functional rhinoplasty
due to narrow nasal passages, a deviated septum from
natural development or trauma, or nasal turbinates causing
infection or obstruction. In addition, some patients undergo
revision rhinoplasty for congenital defects such as cranio-
synostosis or cleft lip and palate.2On the other hand, patients
often seek cosmetic rhinoplasty for aesthetic purposes such
as an enlarged dorsal hump, asymmetrical nostrils, or to
address a deviated septum. Furthermore, in 2020 it was
projected that 352,555 cosmetic rhinoplasties were con-
ducted in the United States by board-certified plastic sur-
geons,making it themost commonplastic surgery procedure
conducted.3

Open and closed are the two main techniques to perform
rhinoplasty. Although both approaches alter bone and carti-
lage, differences arise with mechanisms by which nasal
structures are accessed.4 Open rhinoplasty relies on two
incisions within the nostrils in addition to a transcolumellar
incision across the columella to connect the two internal
incisions.5 The transcolumellar incision, which allows sur-
geons to lift the skin of the nose to visualize the relevant
anatomy, differentiates between an open and closed rhino-
plasty.4 Open rhinoplasty offers several advantages for
patients. By exposing the underlying nasal anatomy, sur-
geons are better able to fully examine nasal asymmetry or
abnormalities in structures, leading to increased precision.6

However, some studies have reported that open rhinoplasty
may lead to scar formation due to the transcolumellar
incision.4 In addition, there are reports of increased swelling,
potentially leading to surgical errors and a need for reopera-
tion.4 All in all, open rhinoplasty has shown to be advanta-
geous for patients requiring correction from a prior
rhinoplasty, dorsal hump removal, and those who require
significant changes to the size and shape of their nose.7,8

On the other hand, closed rhinoplasty minimizes external
scarring and requires less time to perform the procedure in
comparison to open rhinoplasty.9 In addition, studies have
determined that the recovery period for closed rhinoplasty is
significantly less than that of open rhinoplasty. However,
closed rhinoplasty offers limited surgical access and visibili-
ty, making it difficult to perform precise modifications and
potentially increasing the risk of complications.10 Closed
rhinoplasty has seen popularity in patients looking to un-
dergo minor revisions to the size and shape of their nose or
those who require minimal nasal bridge modifications.11

Regardless of the chosen method, there are several com-
mon risks associated with rhinoplasty such as swelling, skin
discoloration, and periorbital hematomas.12 Some studies
have indicated that impairments in olfactory sensation have
occurred in patients, with sensation returning within a few
days postoperatively.13,14 A few patients have been found to
experience temporary rhinitis leading to nasal discharge,
rhinitis sicca, and issueswith breathing that are relievedwith
the use of topical agents.15 Lastly, infections occur very rarely

and are seen in patients who have had an extensive history of
nasal trauma or prior nasopulmonary infections.16

In the last two decades both open rhinoplasty and closed
rhinoplasty have evolved tremendously with the incorpo-
ration of different cartilage grafts, sutures, and advance-
ments in surgical technology. According to current
literature, there is no current consensus among plastic
surgeons and otolaryngologists on which technique is supe-
rior in terms of aesthetic result, complications, and patient
satisfaction. The use of either technique is based onphysician
training and preference. The purpose of this study is to
evaluate and synthesize published literature to make rec-
ommendations on when a specific technique may be pre-
ferred to obtain optimal patient outcomes.

Methods

This systematic review was conducted using the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines for systematic reviews.17

Search Strategies
A search strategy with keyword search terms was built to
identify articles pertaining to both open and closed rhino-
plasty along with complications and other associated proce-
dural effects. Our search strategy relied on the following
keywords: open rhinoplasty, closed rhinoplasty, endonasal
rhinoplasty, and complications. The online databases uti-
lized include PubMed, COCHRANE, EMBASE, and CINAHL.
There were no restrictions when conducting the search in
regards to publication date, study language, or study type.

Study Selection
The identified articles were then imported into the COVI-
DENCE software, an online application tool used for primary
screening and data extraction. Once all duplicates were
removed, studies were selected based on our inclusion/exclu-
sion criteria of: publication after the year 2000, English
language only, no systematic reviews, and publications which
only focused on rhinoplasty were utilized. The studies were
selected through title and abstract screening by two indepen-
dent reviewers (R.S. and N.R.). All conflicts were resolved by a
third-party individual (R.G.). Once irrelevant studies had been
removed fromthestudygroup, thepapers underwent full-text
review by two independent reviewers (R.S. and N.R.), with a
third reviewer resolving any conflicts (R.G.).

Data Extraction
Our data extraction forms recorded authorship, year of publi-
cation, procedural details, complications, and other details
of the study based upon our inclusion/exclusion criteria.
Whenever possible we looked to record the following details:

1. Methods: study type, level of evidence, and sample size.
2. Participants: year of study, sample size, age of partici-

pants, gender, and procedural indication.
3. Intervention: technique used, details of the procedure,

and follow-up period.
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4. Outcomes: postprocedural complications, reoperations,
aesthetic outcome, patient satisfaction, and long-term
complications.

Data Analysis
Our data was synthesized to be presented in an efficient
manner in tables andfigures. The studies are categorized into
three groups based on indication for rhinoplasty: cosmetic,
functional, or cosmetic and functional.

Results

The study selection PRISMA flow diagram is shown
in►Fig. 1. A total of 269 studies were imported for screening
fromwhich 26 duplicateswere removed. Twohundred forty-
three studies were screened and 137 were screened as
irrelevant. One hundred six full-text studies were assessed
and 20 papers met our final inclusion/exclusion criteria.
Most studies included both open and closed rhinoplasty
and identified surgical indications, complications, aesthetic
outcome, patient satisfaction, and details of the procedure
such as whether or not a preoperative assessment was
performed. In addition, many studies had short- and long-
term follow-ups, allowing us to identify immediate and
delayed surgical complications.

Quality assessment was performed on selected studies
(►Table 1). We identified 4 case series, 12 retrospective
cohort studies, 1 prospective cohort study, 1 case–control,
and 2 outcomes research studies. Overall, there were three
cosmetic studies, eight functional studies, and nine studies
that included both cosmetic and functional components.

In the cosmetic studies, there were a total of 128 patients
(89.5%) who underwent open rhinoplasty while 15 patients
(10.5%) underwent closed rhinoplasty (►Table 2). Of the 143

cases, 10 patients (7.0%) reported complications, all of which
underwent open rhinoplasty. Reported complications in-
cluded nostril-scar contracture, supratip depression, and
tip widening. There were 133 patients (93%) who reported
no immediate or long-term surgical complications. There
were 102 patients that commented on patient satisfaction in
regards to aesthetic outcome. Eighty out of 102 patients
(78.4%) reported satisfactory results from rhinoplasty al-
though this was not qualified with a formal scale. There
were no studies that commented on the functional outcome
of the procedures. The follow-up period varied from study to
study but there was consistency with a 6-month postopera-
tive follow-up happening in all three studies.

In the functional studies, therewere a total of 546 patients
(57%) who underwent open rhinoplasty while 411 patients
(43%) underwent closed rhinoplasty (►Table 3). The study by
Reilly and Davison utilized 49 patients but did not discuss
howmany patients underwent open or closed rhinoplasty.18

All studies reported performing a preoperative evaluation of
patients. While a majority of studies did not report compli-
cations, studies that reported complications included nasal
tip numbness, columellar scar, slipped dorsal implant, and
infection. One study reported that 17 patients experienced
postoperative nasal tip numbness, 10 of which were short-
term and resolved within 2 weeks. The other seven patients
reported long-term nasal tip numbness for up to 8 months,
with one patient reporting numbness lasting for over a year.
A single study that reported nasal tip numbness in both open
and closed rhinoplasty found that there was not a statisti-
cally significant association between nasal tip numbness and
the type of rhinoplasty that was performed. Lastly, therewas
one study that failed to report short- or long-term compli-
cations. Four studies indicated that there was high patient
satisfaction in both open and closed rhinoplasty, with one of

Fig. 1 Study selection based on the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines.
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these studies utilizing both the Nasal Obstruction Septo-
plasty Effectiveness (NOSE) score and the Rhinoplasty Out-
come Evaluation (ROE) score to report patient outcomes. Two
studies demonstrated that both patients and providers were
more satisfied with outcomes from open rhinoplasty than
that of closed rhinoplasty. Two studies failed to report on
functional or aesthetic outcomes in patients. Two studies did
not disclose whether a follow-up was done. The majority of
studies had follow-ups between 1 and 6 months, with some
studies having follow-up periods from as long as 12 to
37 months.

In studies that incorporated both aesthetic and functional
components, there were a total of 268 patients (54.3%) that
underwent open rhinoplasty and 226 patients (45.7%) that
underwent closed rhinoplasty (►Table 4). Eight studies
utilized both open and closed rhinoplasty while one study
performed solely open rhinoplasty. Four studies reported
performing a preoperative evaluation while one study did
not. Four studies did not indicate whether or not a preoper-
ative assessment was performed. One study reported that
there were no complications and five studies failed to
describe any short- or long-term complications. From the
studies that did report complications, short-term complica-

tions included epistaxis, septal perforation, edema, ecchymo-
sis, and some visual disturbances. Long-term complications
included nasal shape deformity and an aesthetic narrowing
of the middle vault. These complications were seen in both
open and closed rhinoplasty. Six studies indicated that
there was cosmetic and functional improvement in all
studies regardless of approach utilized. Two of these studies
utilized the NOSE scale evaluation to obtain these results.
One study demonstrated that closed rhinoplasty yielded
higher patient satisfaction. Two studies did not mention
information in regards to either aesthetic or functional
outcome. Follow-up period was not stated in two studies
and most studies varied between 1 and 6 months. Some
studies followed up to 19 months after surgeries with one
study following for up to 64 months.

Case Series
Han et al aimed to assess the aesthetic outcome in an
extended incision approach in open rhinoplasty.21 This
technique allowed for further tip projection and the study
concluded that the extended incision technique in open
rhinoplasty results in higher patient satisfaction and cos-
metically appealing results in patients of Asian ancestry.

Table 1 Evaluation of quality of included open and closed rhinoplasty studies

Study Physician
specialty

Study design Level of
evidencea

Technique
(open, closed,
or both)

Purpose
(cosmetic,
functional,
or both)

Statistical
analysis

Cárdenas-Camarena
et al (2002)

Plastic surgery Retrospective cohort IIB Open Functional No

Gökçe Kütük and
Arıkan (2019)

Otolaryngology Outcomes research IIC Both Both Yes

Gruber et al (2007) Plastic surgery Retrospective cohort IIB Both Both No

Han et al (2002) Plastic surgery Case series IV Open Cosmetic No

Jaberoo et al (2016)19 Otolaryngology Retrospective cohort IIB Both Functional No

Kiliç et al (2015) Otolaryngology Retrospective cohort IIB Both Both Yes

Kim et al (2012) Plastic surgery Retrospective cohort IIB Both Functional Yes

Kirgezen et al (2011) Otolaryngology Outcomes research IIC Both Functional Yes

Metin and Avcu (2021) Otolaryngology Retrospective cohort IIB Both Functional Yes

Motamed et al (2017) Plastic surgery Retrospective cohort IIB Open Cosmetic No

Okur et al (2016) Plastic surgery Prospective cohort IB Both Cosmetic Yes

Ozmen et al (2008) Plastic surgery Case series IV Both Both No

Paul et al (2018)20 Plastic surgery Retrospective cohort IIB Both Both Yes

Reilly and Davison (2007) Otolaryngology Retrospective cohort IIB Both Functional Yes

Saleh et al (2012) Otolaryngology Retrospective cohort IIB Both Both Yes

Sevin et al (2006) Plastic surgery Case series IV Open Both No

Talmadge et al (2018) Otolaryngology Retrospective cohort IIB Both Functional Yes

Uppal et al (2020) Plastic surgery Retrospective cohort IIB Both Both Yes

Won Kim et al (2002) Plastic surgery Case series IV Both Functional No

Yoon and Kim (2016) Plastic surgery Case–control IIIB Both Both Yes

aOxford Center for Evidence-Based Medicine—level of evidence for the included studies.
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Ozmen et al created the upper lateral cartilage fold-in flap
technique to prevent potential collapse of themiddle vault.22

In addition, this technique limited internal valve dysfunction
when performing dorsal hump reduction during rhinoplasty
procedures. With this technique, the authors looked to
improve nasal valve integrity and breathing when compared
with that of traditional open and closed rhinoplasty techni-
ques. Additionally, they wanted to mitigate issues such as
internal nasal valve dysfunction, nasal sidewall asymmetry,
and inverted-V deformities that may arise when performing
dorsal hump reduction during rhinoplasty. These issues
occur primarilywhen connections between the upper lateral
cartilages and the septum are broken.7,23 Despite expressing
an increased exposure afforded in open rhinoplastywith this
technique, they noted it can successfully be used in the
endonasal approach as well.

Sevin et al performed solely open rhinoplasties, but
without the distinctive transcolumellar incision that is the
source of the scar associated with the standard approach to
the open rhinoplasty.24 The technique utilized was initially
described by Guerrerosantos.25 They reported high satisfac-
tion in all patients. By recognizing the importance of man-
aging the nasal tip during rhinoplasty, they discussed the
benefits of this modified open approach over the classical
closed rhinoplasty due to the difficulty associated with
attaining similar rotation and projection of the nasal tip.

Won Kim et al contributed to the discussion surrounding
how to determine the optimal rhinoplasty approach for
treating acute nasal fractures.26 The researchers grouped
fractures based on complexity, which was determined by
both clinical and radiologic findings. Next, they devised a
novel variation of the endonasal technique utilizing external
pins and fluoroscopic imaging for patients with more unfa-
vorable and complex fractures. If these patients were to be
treated with the standard closed technique, patients would
be more likely to obtain displeasing results with a lasting
scar. The study reported having the same effectiveness as the
open approach.

Retrospective Cohort
Cárdenas-Camarena et al presents an alternative surgical
technique to manage nasal tip augmentation.27 All nasal tip
surgeries were performed with an open approach without
transcolumellar incision, allowing for a variety of suture
types and variations. Results ultimately proved highly satis-
factory, which would be difficult to achieve in a closed
technique.

Gruber et al examined the spreader flap technique in
primary rhinoplasty.28 Results concluded that the spreader
flapwas easy to execute in the open approach, but difficult to
perform in the closed approach. Conclusions regarding long-
term success of the spreader flap in the closed technique
were not obtainable.

Kiliç et al compared edema and ecchymosis in early and
late postoperatively after utilization of open versus closed
rhinoplasty techniques and types of lateral osteotomy.29

Results found a statistically significant difference between
rate of edema and ecchymosis in early postoperative timeTa
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between open and closed technique, but no statistical differ-
ence in osteotomy. The conclusion drawn from this study
reports using the closed technique to prevent edema and
ecchymosis, and lateral osteotomy should be based on sur-
geon experience.

Kim et al examined the best technique for nasal bone
reduction.30 While closed reduction is a common technique,
suboptimal results are frequently reported. Results of this
study concluded that the indirect open reduction technique
results in accurate and satisfactory nasal bone reduction.

Metin and Avcu evaluated the effect of topographic surgi-
cal results and functional results of open versus closed
septorhinoplasty techniques in regards to patient satisfac-
tion.29 Results reported functional healing and cosmetic
outcomes as factors that contributed to patient satisfaction
in septorhinoplasty surgery. Additionally, nasal base and
nasal tip were factors of topographical surgical that were
imperative to consider.

Motamed et al evaluated outcomes of a new suture
technique in rhinoplasty which utilized a cephalic dome
septal rotation structure for improved tip definition.18

Results indicated that the new suture technique maintains
the ideal position of the nasal tip projection and definition.
The new suture technique also leads to tip definition with
slight dorsal tip inclination.

Reilly and Davison measured revision rates required
following open and closed repair of nasal fractures.32 They
classified patients into groups based on fracture type and
compared the data with respect to whether they performed
an open or closed revision of the nasal pyramid. They found
reduced revision rates required in patients when the open
approach was used.

Saleh et al studied quality-of-life (QoL) in patients after
getting rhinoplasty by collecting NOSE and ROE scores.33 The
authors looked to determine if an open or closed technique
had influence on QoL differences on the patient surveys they
collected. They found no significant difference in QoL scores
in patients based on having an open or closed approach done.

Talmadge et al compared outcomes of spreader nasal
grafting for open versus closed approach rhinoplasty.34 They
found similar results between the two approaches, but found
that the open approach resulted in longer operating room
times and thuswasmore costly. Furthermore, closed spreader
nasal graftingmay bemore cost effective to perform as long as
an open approach is not otherwise indicated.

Uppal et al conducted a study to investigate differences in
the incidence of columella correction outcomes following
open versus closed rhinoplasty.35 The authors found a higher
incidence of columella correction in the closed group com-
pared with that of the open group. However, they acknowl-
edged that sample size between the two groups was a
significant limitation. Nevertheless, they reported that their
study found a better columella correction was achieved
when they used the closed approach.

Prospective Cohort
Okur et al investigated differences in sensation on multiple
regions of the nose in patients at various postoperativeTa

b
le

4
(C
on

tin
ue

d)

St
u
d
y

St
ud

y
ty
p
e

St
ud

y
p
er
io
d

N
u
m
b
er

of
p
at
ie
nt
s

A
g
e
at

in
te
rv
en

ti
on

Pr
eo

p
as
se
ss
m
en

t
Te

ch
ni
q
ue

C
o
m
p
lic

at
io
ns

Fo
llo

w
-u
p
p
er
i-

od
O
ut
co

m
e

C
o
nc

lu
si
o
n

Se
vi
n
et

al
(2
00

6)
C
as
e
se
ri
es

N
ot

st
at
ed

23
N
ot

st
at
ed

N
ot

st
at
ed

O
p
en

N
o
ne

N
ot

st
at
ed

A
ll
pa

ti
en

ts
sa
ti
sfi
ed

an
d
sa
ti
sf
ac

to
ry

na
sa
l

ti
p
re
su
lt
s
ob

ta
in
ed

w
it
h
op

en
rh
in
op

la
st
y

w
it
ho

ut
tr
an

sc
ol
um

el
-

la
r
in
ci
si
o
n

O
p
en

rh
in
op

la
st
y
w
it
h-

ou
t
tr
an

sc
ol
um

el
la
r
in
-

ci
si
o
n
te
ch

ni
q
ue

al
lo
w
s

fo
r
gr
ea

te
r
ex

po
su

re
of

na
sa
lt
ip

st
ru
ct
ur
es

th
an

cl
o
se
d
ap

pr
oa

ch

U
p
pa

le
t
al

(2
02

0)
Re

tr
os
pe

ct
iv
e

co
ho

rt
N
ot

st
at
ed

65
22

–3
8

Ye
s

Bo
th

N
ot

st
at
ed

M
in
im

um
7

m
on

th
s

En
do

na
sa
la

pp
ro
ac

h
yi
el
de

d
a
be

tt
er

co
lu
-

m
el
la
r
co

rr
ec

ti
o
n
an

d
hi
g
he

r
re
du

ct
io
n
in

G
un

te
r’
s
di
st
an

ce
th
an

op
en

ap
p
ro
ac
h

C
ol
u
m
el
la

co
rr
ec

ti
o
n

ca
n
be

do
ne

sa
ti
sf
ac

to
-

ri
ly

w
it
h
ei
th
er

an
op

en
or

en
d
on

as
al

rh
in
op

la
s-

ty
ap

p
ro
ac

h

Yo
on

an
d
K
im

(2
01

6)
C
as
e–

co
n
tr
o
l

20
09

–2
01

4
94

N
ot

st
at
ed

Ye
s

Bo
th

N
ot

st
at
ed

N
ot

st
at
ed

N
o
di
ff
er
en

ce
in

po
st
-

op
er
at
iv
e
sa
ti
sf
ac

ti
o
n

be
tw

ee
n
pa

ti
en

ts
in

op
en

an
d
cl
o
se
d
rh
in
o-

pl
as
ty

gr
ou

ps

C
lo
se
d
rh
in
op

la
st
y
is

pr
ef
er
re
d
un

le
ss

th
er
e
is

de
vi
at
io
n,

ex
p
os

ur
e,

or
de

st
ru
ct
io
n
of

th
e
im

-
pl
an

t,
th
en

op
en

te
ch

-
ni
qu

e
is
ne

ce
ss
ar
y

A
b
br
ev

ia
ti
on

s:
D
A
S-
2
4,

D
er
ri
fo
rd

A
p
pe

ar
an

ce
Sc
al
e-
2
4;

N
O
SE

,
N
as
al

O
b
st
ru
ct
io
n
Se

pt
op

la
st
y
Ef
fe
ct
iv
en

es
s;

RO
E,

R
hi
no

pl
as
ty

O
ut
co

m
e
Ev
al
ua

ti
o
n.

Archives of Plastic Surgery Vol. 49 No. 5/2022 © 2022. The Korean Society of Plastic and Reconstructive Surgeons. All rights reserved.

Closed versus Open Rhinoplasty Outcomes Gupta et al.576



stages compared with their preoperative sensation based on
whether they underwent open or closed rhinoplasty.36 Both
the open and closed groups had reduced sensation 1 week
after surgery. However, the authors found reduced columel-
lar sensation only in the open group that was not present in
the closed group. They reported that all sensation differences
in both open and closed groups returned to the normal
preoperative state by the first month after surgery.

Case–Control
Yoon and Kim investigated postoperative satisfaction differ-
ences in patients with (case group) and without (control
group) previous rhinoplasty using silicone implants that
presented with nasal bone fractures.37 They found no statis-
tical significance in satisfaction before trauma, before reduc-
tion, or after reduction. In addition, the authors did not find a
statistically significant difference in reported patient satis-
faction between the closed and open reduction methods.
They concluded that closed reduction repair is a better
approach in patients that had no deviation, exposure, or
destruction of the implant noted.

Outcome Research
Gökçe Kütük and Arıkan measured aesthetic and functional
outcomes along with psychosocial distress levels in patients
undergoing rhinoplasty.38 The study revealed favorable post-
operative aesthetic and functional outcomes and improved
psychosocial distress with no difference between open and
closed rhinoplasty, primary versus revision type, and cos-
metic versus functional indication of rhinoplasty. Results
reported significantly improved NOSE, ROE, and Derriford
Appearance Scale (DAS-24) scores and concluded that closed
rhinoplasty might be preferred due to less psychosocial
distress.

Kirgezen et al measured the function of nasal muscles
after patients underwent either open or closed rhinoplasty.39

Results showed no difference in nasal muscular layer injury
between open and closed rhinoplasty. Instead, the authors
suggested surgical technique, experience, and superficial
musculoaponeurotic system are more important to consider
when preserving nasal muscle function.

Discussion

This systematic reviewwasan attempt to identifywhether the
open or closed technique of rhinoplasty leads to better func-
tional or aesthetic outcomes in patients based on trials and
studies that have been published. This review of published
outcomes in open and closed rhinoplasty yielded a total of 20
studies. Sixteen studies incorporated both open and closed
techniques and four techniques focused solely on open rhino-
plasty. There were 4 case series, 12 retrospective cohort
studies, 1 prospective cohort study, 1 case–control, and 2
outcomes research studies. The limited availability of relevant
randomized controlled trials makes it difficult to assign this
systematic review as the highest quality of evidence.

Based on our search algorithm and available studies, we
cannot conclude if open rhinoplasty or closed rhinoplasty

leads to better functional or aesthetic patient outcomes. In
studies that looked at the cosmetic result of open and closed
rhinoplasty, it was determined that an extended incisional
approach and utilization of a cephalic dome septal rotation
suture for open rhinoplasty may lead to reliable and better
patient results in terms of nasal tip projection and depres-
sion. In addition, it was noted that patients often complained
of reduced nasal sensation from both open and closed
rhinoplasty, but patients with reduced columellar sensation
were noted to be only in the open rhinoplasty subgroup.
Lastly, the studies found that from a cosmetic approach
closed rhinoplasty seemed to lead to minimal scarring,
which can be explained by the intranasal incisions that are
made when compared with that of the transcolumellar
incision in open rhinoplasty.

In studies that looked at the functional aspect in open and
closed rhinoplasty, we found the majority of studies found
that there was no comparative difference between the type
of procedure performed. However, a study by Kim et al
established that open rhinoplasty was more accurate and
lead to better functional results when compared with that of
closed rhinoplasty.30 Perhaps this finding may be explained
by the structures and anatomy that is manipulated in open
versus closed rhinoplasty. Although both open and closed
rhinoplasty alter the nasal bone and cartilage, the true
difference arises due to the transcolumellar incision that is
utilized for open rhinoplasty.5 The transcolumellar incision
allows surgeons to lift the skin of the nose to properly
visualize and assess the nasal anatomy, which is difficult
to dowhenutilizing closed rhinoplasty.4 Lastly, beyond being
able to better visualize nasal anatomy with the open ap-
proach, the technique allows surgeons to be more precise
and accurately place complex cartilage grafts. Furthermore,
this could be a reasonwhy Reilly and Davison concluded that
revision rates may potentially be decreased in patients
presenting with acute nasal fractures if an open approach
is utilized.32 Open rhinoplasty would allow surgeons to
adequately address structural defects and nasal anatomy at
the time of initial repair due to the ability to have full view
and access to the nasal structures.

Very few studies that looked at both cosmetic and func-
tional results from open and closed rhinoplasty were able to
come to a consensus on which technique was superior.
Instead, most of the studies determined that there may be
potential indications when a certain technique should be
utilized over the other. For instance, Kiliç et al found that
closed rhinoplasty should be used in cases where edema and
ecchymosis must be prevented.29 Yoon and Kim determined
that closed rhinoplasty is a favorable technique to utilize in
most patients unless there is significant deviation, destruc-
tion, or exposure of nasal anatomy, which would require the
open approach to lead to better patient outcomes.37 Lastly,
the differences in clinical indications for repair or surgery,
surgeon technique, skill, and postoperative evaluation and
complications add to the difficulty of coming to a consensus
on which technique should be utilized for patient outcomes.

There are several limitations of this review that must be
taken into account. Primarily, it is difficult to evaluate for
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patient satisfaction, cosmetic results, and functional results in
the majority of these studies. Most papers failed to utilize a
patient satisfaction score such as the NOSE scale and the ROE.
As a result, it is incredibly difficult to form scientifically valid
conclusions on which technique is more likely to lead to
superior outcomes. To combat this issue, quality assessment
methods need to be standardized and operation definitions
regarding quality items needs to be explicitly provided. In
addition, most providers in the gathered studies typically
utilize either open rhinoplasty or closed rhinoplasty. There
are limited clinicianswhohavemasteredbothopenandclosed
rhinoplasty, which makes comparing study results difficult.
Thus, it is important to take into account that surgical skill bias
exists and must be a factor that cannot be excluded in this
study. Lastly, our literature search and data extraction yielded
few studies that looked at the cosmetic findings of both open
and closed rhinoplasty, making it difficult to properly assess
the capabilities of the two approaches to lead to adequate
patient satisfaction and surgical outcome.

Conclusion

Rhinoplasty is an extremely complicated technique that
requires intensive physician training and skill. The life-long
learning curve means that optimal patient outcomes are
embedded not in the technique but rather on the skillset of
the surgeon. Furthermore, to make outcome reporting more
reliable and uniform among studies, authors should look to
utilizetheNOSEscale and theROE.Thisstudyseeks toestablish
a novel standard for how to assess the benefits between open
and closed rhinoplasty based on NOSE and ROE evaluations.
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