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Background: Improvement of nasal aesthetics by means of rhinoplasty is a
highly sought-after procedure and leads to increased patient confidence. The
aim of the study was to provide a quantitative synthesis of existing data regarding the ability of cosmetofunctional rhinoplasty to improve patient satisfaction
and quality of life measured by the Rhinoplasty Outcomes Evaluation scale.
Methods: Electronic databases were searched for studies evaluating quality of
life following aesthetic rhinoplasty. Study results were pooled and analyzed
using a random effects model. Effect size was estimated using standardized
mean difference at a 95 percent confidence interval. Heterogeneity and benefit were assessed and reported using the I 2 and standard mean difference.
Subgroup analyses were performed based on follow-up period and age group
segregation.
Results: A total of 377 articles were retrieved, of which eight studies were included in the final analysis. Overall, patient satisfaction analyzed by pooling
eight observational studies improved following cosmetofunctional rhinoplasty
(standard mean difference, 5.87; 95 percent CI, 3.55 to 8.19; I 2 = 100 percent).
In addition, further subgroup analyses revealed that maximum benefit was
derived by younger patients (standard mean difference, 6.69; 95 percent CI,
3.65 to 9.74; I 2 = 99 percent) compared with older patients (standard mean
difference, 3.48; 95 percent CI, 3.01 to 3.96; I 2 = 0 percent). Postoperative
patient satisfaction levels showed maximum improvement during a follow-up
period of 6 to 12 months (standard mean difference, 11.07; 95 percent CI,
−8.79 to 32.12; I 2 = 100 percent).
Conclusion: Cosmetofunctional rhinoplasty improves patients’ quality of
life as evidenced by an improvement in Rhinoplasty Outcomes Evaluation
scores. (Plast. Reconstr. Surg. 141: 603, 2018.)
CLINICAL QUESTION/LEVEL OF EVIDENCE: Therapeutic, IV.

R

hinoplasty is a complex procedure performed
by skilled cosmetic surgeons to improve nasal
function, appearance, and balance of facial
features. It is considered to be one of the most
technically demanding and frequently performed
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otorhinolaryngologic operations.1,2 Especially in
cases of cosmetic rhinoplasty, patient expectations
and goals are thoroughly evaluated by the physician before surgical intervention. In addition, the
profile of patients presenting to the clinic with
aesthetic complaints is very different from that of
patients who present with functional complaints.3–10
Several instruments have been developed
to objectively quantify such parameters and to
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measure differences in patients’ quality of life
before and after surgery, which include the Nasal
Obstruction Symptom Evaluation scale,11 the
Rhinoplasty Outcomes Evaluation,12 the Glasgow
Benefit Inventory, and the Derriford Appearance Scale.13 A meta-analysis was conducted to
validate the outcomes of functional rhinoplasty
using the Nasal Obstruction Symptom Evaluation
scale.14 Despite the Rhinoplasty Outcomes Evaluation being one of the standardized and reliable
methods of evaluating the quality of life following
aesthetic rhinoplasty,12 which has been reported
by multiple individual studies, no meta-analysis
has been performed to validate the outcomes of
aesthetic rhinoplasty using the Rhinoplasty Outcomes Evaluation scale.
In this work, a meta-analysis was conducted
comparing preoperative and postoperative
patient satisfaction following aesthetic rhinoplasty
using the Rhinoplasty Outcomes Evaluation scale,
a validated instrument routinely used to assess
patient satisfaction. Further comparison of outcomes was performed based on age and duration
of follow-up.

PATIENTS AND METHODS
Search Strategies
This systematic review and meta-analysis was
conducted in accordance with the Preferred
Reporting Items for Systematic Reviews and MetaAnalyses guidelines15 and registered in PROSPERO. We planned to include observational
studies and randomized controlled trials pertaining to the evaluation of quality of life before
and after rhinoplasty from PubMed (MEDLINE),
Embase, Cochrane Library, and Google Scholar,
published until January of 2017. The articles were
searched using the following search string: rhinoplasty AND (outcome OR prognosis OR satisfaction OR (“quality of life” OR “QoL”)). The search
was performed in the abstract and full texts of the
available literature.
Data Collection and Screening
The articles retrieved using the search string
were checked for duplication. Abstracts and full
texts were screened by two independent reviewers for relevance. In the first round of screening,
the articles were included if they (1) determined
quality of life and patient satisfaction following
aesthetic rhinoplasty; (2) used the Rhinoplasty
Outcomes Evaluation scale; and (3) presented the
overall Rhinoplasty Outcomes Evaluation score or

score for individual questions of the Rhinoplasty
Outcomes Evaluation. The studies were excluded
if they (1) evaluated only functional rhinoplasty;
(2) were in any language other than English; (3)
did not evaluate patient satisfaction and quality of
life; and (4) used scales other than the Rhinoplasty
Outcomes Evaluation for the evaluation of quality of life and patient satisfaction. The remaining
articles were screened by two independent reviewers to ensure that they met the prespecified study
inclusion criteria.
All the data points were collected in a prespecified Microsoft Excel (Microsoft Corp., Redmond,
Wash.) template. Each article was scored based
on the Methodological Index for Nonrandomized Studies criteria.16 Only observational studies
were included in the analysis because of the lack
of randomized controlled trials reporting Rhinoplasty Outcomes Evaluation scores before and
after rhinoplasty.
Rhinoplasty Outcomes Evaluation Scale Scoring
The Rhinoplasty Outcomes Evaluation scale
consists of six questions, five of which evaluate
nasal shape and the patient’s perception of nasal
appearance (physical, emotional, and social) and
one of which evaluates breathing ability. Each
question is scored on a scale ranging from 0 to
4, where 0 indicates “not at all” and 4 indicates
“completely.” The sum of the scores is recorded as
a percentage, with lower scores indicating higher
levels of patient dissatisfaction.12
Statistical Analysis
The data were arranged according to the baseline information with all the demographic details
and individual or overall Rhinoplasty Outcomes
Evaluation scores before and after aesthetic rhinoplasty. The change in Rhinoplasty Outcomes
Evaluation scores was presented based on age
group (≤30 years and ≥30 years) and duration of
follow-up (≤6 months, 6 to 12 months, and ≥12
months). Patient characteristics were recorded as
numbers, frequencies, and proportions. Descriptive statistics were used to quantify the change
in Rhinoplasty Outcomes Evaluation scores. All
continuous variables were presented as means,
medians, and standard deviations. Magnitude of
change in Rhinoplasty Outcomes Evaluation score
(preoperative and postoperative) was presented
in terms of standard mean difference and 95 percent confidence intervals. Differences among the
subgroups were determined using the t test. The I2
statistic was used to determine the heterogeneity

604
Copyright © 2018 American Society of Plastic Surgeons. Unauthorized reproduction of this article is prohibited.

Volume 141, Number 3 • Quality of Life after Rhinoplasty
in studies. Heterogeneity was considered substantial when I 2 was greater than 50 percent. A random effects meta-analysis model was used for I 2
values greater than 50 percent, and a fixed effects
model was used for I 2 values less than 50 percent.
Statistical analyses were performed using the R
software suite, Version 3.3.2.

RESULTS
The database search yielded 377 articles,
after which duplicates were eliminated. Screening of the abstracts and full texts of the original
articles yielded 10 observational studies (four
retrospective and six prospective), which were
included in the final analysis (Fig. 1). Of these,

Fig. 1. Preferred Reporting Items for the Reporting of Systematic Reviews and
Meta-Analyses flow sheet. ROE, Rhinoplasty Outcomes Evaluation.
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four studies were from Turkey; three were from
Brazil; and one each was from France, Germany,
and the United States.17–26 Two more studies were
excluded from the quantitative synthesis because
of unavailability of a complete data set.25,26
Study Characteristics
Baseline characteristics of studies17–24 included
in quantitative analysis are summarized in Table 1.
The eight observational studies enrolled 888 adult
patients (range, 35 to 268 patients), of which 719
were analyzed. Considering the fact that only studies that used the Rhinoplasty Outcomes Evaluation scale were included, nearly all studies had
endpoints that were well aligned with the study
aim. Overall quality assessment of included studies is presented in Table 2.
Change in Rhinoplasty Outcomes Evaluation
Scores
At baseline, preoperative patient satisfaction
scores measured by the Rhinoplasty Outcomes
Evaluation ranged from 4.73 to 45.3. Postoperative scores ranged from 18.02 to 82.59. No study
reported a decrease in patient satisfaction scores
postoperatively. The mean differences in preoperative and postoperative Rhinoplasty Outcomes
Evaluation scores are listed in Table 3.
A random effect model was used to determine
the standard mean difference between postrhinoplasty and prerhinoplasty scores, because of significant heterogeneity reported among the eight
studies (I 2 = 99 percent; τ2 = 11.04; p < 0.01). The
overall standard mean difference between postoperative and preoperative evaluation was 5.87
(95 percent CI, 3.55 to 8.19; p < 0.0001), which
indicated a significant improvement in patient
satisfaction following aesthetic rhinoplasty as

measured by the Rhinoplasty Outcomes Evaluation. A plot summarizing the above data is presented in Figure 2.
Two studies reported outcomes at a follow-up
period of less than or equal to 6 months with a
pooled standard mean difference of 4.93 (95 percent CI, −1.02 to 10.89; I 2 = 99 percent). Two studies reported outcomes after a follow-up period of
6 to 12 months, with a substantially increased standard mean difference of 11.6653 (95 percent CI,
−8.7860 to 32.116; I 2 = 100 percent). The remaining four studies reported outcomes after a followup period of greater than or equal to 12 months
with a pooled standard mean difference of 3.6703
(95 percent CI, 3.1957 to 4.1449; I 2 = 58 percent).
Overall, standard mean differences during all follow-up periods were consistent with a large clinical effect, with maximum benefit obtained during
the 6- to 12-month follow-up period. Rhinoplasty
Outcomes Evaluation scores after rhinoplasty
were significantly higher than the scores before
rhinoplasty in all follow-up groups (p < 0.0001),
indicating positive improvement in quality of life
following the procedure. Between-group comparison showed that Rhinoplasty Outcomes Evaluation scores were significantly higher in patients
with follow-up duration of 6 to 12 months and
greater than or equal to 12 months compared
with follow-up duration of less than or equal to
6 months (p < 0.0001). A plot summarizing these
data is presented in Figure 3.
Subgroup analysis by age group involved the
measurement of patient satisfaction in patients
aged 30 years or younger and 30 years or older.
For both age groups, the change in Rhinoplasty
Outcomes Evaluation score was significant after
rhinoplasty compared with the values before rhinoplasty (p < 0.0001). Greater clinical effect was

Table 1. Characteristics of Included Studies
No. Responding
Reference

Presenting Deformity/Technique Used

Sample Size

Male

Female

Cingi et al., 201122
Arima et al., 201117

268
35

57
17

168
2

Follow-Up (mo) Location
43
16

Turkey
Brazil

Deformity/Technique

Arima et al., 201118
Arima et al., 201219

53
112

7
29

21
32

25
51

Brazil
Brazil

Cingi and Eskiizmir,
201323
Baykal et al., 201420

191

103

88

≥12

Turkey

47

22

25

6

Turkey

Correction of NHD
Correction of NHD plus NAD
NAD

Günel and Omurlu,
201524
Bulut et al., 201521

79

49

30

0

Turkey

External septorhinoplasty

103

32

37

12

Germany

Rhinoplasty
Endonasal rhinoplasty for
crooked nose correction
Reduction rhinoplasty
Primary rhinoplasty (closed
approach)
Deviated nose deformity

Septorhinoplasty

No.
35
53
112
191

16
18
13
79

103
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2
2
2
2
2
2
2
1

0
2
2
2
0
0
0
0

2
0
0
1
2
2
2
2

2
2
2
2
2
2
2
2

2
2
2
2
2
2
2
2

2
2
2
2
2
2
2
2

0
0
0
0
2
2
2
0

1
0
0
0
0
0
0
0

10
10
10
11
12
14
12
9

observed in younger patients (≤30 years), with a
standard mean difference of 6.69 (95 percent CI,
3.65 to 9.74; I 2 = 99.5 percent) from the pooled
analysis of six studies, which reported outcomes
for this age group. For older patients (≥30 years),
four studies reported outcomes, and the pooled
analysis yielded a standard mean difference of
3.48 (95 percent CI, 3.01 to 3.96; I 2 = 0.0 percent).
However, a significantly higher standard mean difference value was reported for younger patients
(p = 0.041). A plot summarizing these data is presented in Figure 4.
MINORS, Methodological Index for Non-Randomized Studies.
*Score per criterion: 0, not reported; 1, reported but inadequate; 2, reported and adequate. Ideal global score for noncomparative study is 16.

Study

Cingi et al., 201122
Arima et al., 201117
Arima et al., 201118
Arima et al., 201219
Cingi and Eskiizmir, 201323
Baykal et al., 201420
Günel and Omurlu, 201524
Bulut et al., 201521

Unbiased
Follow-Up Period
Loss to
Assessment of the Appropriate to Aim Follow-Up
Study Endpoint
of Study
<5%
Inclusion of Prospective
Endpoints
Consecutive Collection of Appropriate to
Patients
Data
Aim of Study
Clearly
Stated Aim

Table 2. Methodological Index for Non-Randomized Studies Scores for Included Studies*

Prospective
Total
Calculation of MINORS
Study Size
Score
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DISCUSSION
Despite the fact that several independent
studies have reported the effects of aesthetic rhinoplasty on postoperative quality of life, a quantitative consensus regarding its effect on patient
satisfaction and quality of life is not yet available.25
Therefore, to the best of our knowledge, this is
the first meta-analysis to evaluate patient quality
of life following aesthetic rhinoplasty using the
validated Rhinoplasty Outcomes Evaluation scale.
The studies were assessed using the Rhinoplasty
Outcomes Evaluation scale as a representation
of patient satisfaction because it is relatively easy
to understand and can be administered preoperatively and postoperatively, making an accurate
quantification of the improvement in patient satisfaction possible. However, because not all studies reported individual scores for each question
on the scale, a parametric evaluation of preoperative and postoperative patient satisfaction could
not be conducted, and data were presented on
the improvement of the overall Rhinoplasty Outcomes Evaluation score.
Although results of our analysis concur with
previously published studies reporting improvements in patient satisfaction following aesthetic
rhinoplasty, recent social media reports suggest
that, of all cosmetic operations, rhinoplasty is
associated with some of the lowest levels of patient
satisfaction.26 This could be attributable to the
plethora of complications of rhinoplasty, such as
functional disturbances, risk of infections, and
psychological disturbances caused by dissatisfaction following the procedure.27 From a pooled
analysis of eight studies, a significant improvement in patient satisfaction and quality of life was
reported following aesthetic rhinoplasty (standard mean difference, 5.87; 95 percent CI, 3.55 to
8.19). There was no particular trend reported for
greater improvement of Rhinoplasty Outcomes
Evaluation in larger studies, as seen in functional
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Table 3. Mean Change in Rhinoplasty Outcomes Evaluation Scores (All 10 Studies)
ROE
Reference
Meningaud et al., 200825*
Cingi et al., 201122
Arima et al., 201117
Arima et al., 201118
Arima et al., 201219
Saleh et al., 201226*
Cingi and Eskiizmir, 201323
Günel and Omurlu, 201524
Baykal et al., 201420
Bulut et al., 201521

Study Design

Preoperatively

Postoperatively

Change

Prospective
Retrospective
Retrospective/prospective
Retrospective
Prospective
Retrospective
Prospective
Prospective
Prospective
Prospective

40.66
4.73
24.6 ± 11.3
28 ± 11.2
27.2 ± 10.8
45.3
19.77 ± 7.99
45 (range, 33–80)
5.83
42.2 ± 15.7

70.7
18.08
76.1 ± 19.5
76.3 ± 17.6
77.7 ± 17.2
76.95
76.20 ± 17.46
80 (range, 75–90)
19.3
63.9 ± 18.9

30.04
13.35
51.5
48.3
50.5
31.65
56.32
35
13.47
21.7

ROE, Rhinoplasty Outcomes Evaluation.
*Excluded from evaluation of standard mean difference (SD not presented).

Fig. 2. Overall Rhinoplasty Outcomes Evaluation improvement. ROE, Rhinoplasty Outcomes Evaluation; SMD, standardized mean difference. *SD was statistically imputed.

improvement in a study by Floyd et al.14 However,
in this study, the extent of improvement in Rhinoplasty Outcomes Evaluation varied considerably
between different subgroups categorized based
on follow-up duration and patient age. Although
the study reports maximum postoperative benefit
(standard mean difference, 11.07) within 6 to 12
months of follow-up, a very high level of heterogeneity (I 2 = 100 percent) was observed between
studies reporting outcomes during this period
(two studies).28,29 The results in two studies were
statistically imputed,18,20 which might have created
a large difference between the groups. In addition, a very broad confidence interval (−8.79 to
32.12) was obtained, likely caused by pooling of
a very small number of studies; therefore, these
results must be interpreted with caution. In contrast, although the postoperative improvement
in patient satisfaction over a period longer than
12 months was more modest (standard mean
difference, 3.67), a lower level of heterogeneity (I 2 = 58 percent) and a narrower confidence
interval (3.20 to 4.14) were observed in studies

reporting outcomes during this period (five studies),15–17,21,24 making these results more robust.
Younger patients (≤30 years) derived greater benefit from aesthetic procedures (standard mean
difference, 6.69); however, the problem of high
heterogeneity (I 2 = 99 percent) and confidence
interval (3.65 to 9.74) was encountered in these
studies. In contrast, although the benefit reported
(standard mean difference, 3.48) for the other
subgroup (≥30 years) was more modest, the
results were more reliable because the heterogeneity between studies was very low (I 2 = 0 percent)
and confidence intervals were narrower (3.01 to
3.96). The potential reason for better Rhinoplasty
Outcomes Evaluation scores in younger patients
was the probability of receiving higher levels of
appreciation from their peer group on their facial
appearance.
The Rhinoplasty Outcomes Evaluation scale
is a helpful tool in the evaluation of preoperative
and postoperative patient satisfaction following
aesthetic rhinoplasty and allows physicians and
patients to quantitatively evaluate the benefits
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Fig. 3. Rhinoplasty Outcomes Evaluation score improvement based on follow-up duration. ROE, Rhinoplasty Outcomes Evaluation; SMD, standardized mean difference. *SD was statistically imputed.

Fig. 4. Rhinoplasty Outcomes Evaluation score improvement based on age groups. ROE, Rhinoplasty Outcomes Evaluation; SMD, standardized mean difference. *SD was statistically imputed.

of the procedure. Although other newer scales
such as the Glasgow Benefit Inventory30 and the
22-item Sino-Nasal Outcome Test31 are available for the evaluation of postoperative patient

satisfaction and health benefits, they do not assess
the improvement in scores. Also, they are used for
the evaluation of ear, nose, and throat outcomes,
whereas the Rhinoplasty Outcomes Evaluation
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scale is a unique instrument specifically designed
to evaluate patient satisfaction before and after
aesthetic rhinoplasty.
This meta-analysis also has a few shortcomings
for different reasons. First, all of the included studies were observational in nature, which is associated with inherent publication bias. Second, the
included studies did not report individual scores
for all six parameters of the Rhinoplasty Outcomes
Evaluation scale; therefore, a parametric evaluation of preoperative and postoperative patient satisfaction could not be conducted and data on the
improvement of the overall Rhinoplasty Outcomes
Evaluation score were presented. Third, we imputed
the standard deviation values for determining standard mean difference in two studies, which showed
large variation. Therefore, these results should be
interpreted with caution. Lastly, we could not analyze any postprocedural complications because of a
paucity of such data in the included studies.
Although our results collectively demonstrate
a definite improvement in patient satisfaction on
the Rhinoplasty Outcomes Evaluation scale, high
levels of heterogeneity between studies must be
taken into account. In addition, dissatisfaction
with nasal appearance is ultimately a subjective
complaint, and any decision to treat will be based
on the physician’s evaluation of patient expectations and the ability of existing rhinoplasty procedures to align with them.

CONCLUSIONS
Patient satisfaction, as measured by the Rhinoplasty Outcomes Evaluation scale, substantially
improves following cosmetofunctional rhinoplasty
for up to 12 months and beyond. However, these
results should be interpreted carefully because
of high heterogeneity between studies and the
potential for bias inherent in observational
investigations.
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