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Background: The literature on patient-reported outcomes (PROs) discussing 
dorsal preservation rhinoplasty (DPR) and component dorsal hump reduction 
(CDHR) is scarce. This study aims to fill the gap in PROs between these techniques.
Methods: A systematic review was conducted to investigate PROs of DPR and 
CDHR. A proportion meta-analysis was conducted using Stata statistical software.
Results: A total of 25 studies met our inclusion criteria, pooling 1706 participants, 
with 13 studies on CDHP and 12 studies on DPR. Overall satisfaction rates were 
high, varying from 84% to 100% across studies. A subgroup analysis revealed that 
both techniques exhibited equally high satisfaction with no statistical differences 
(P = 0.18). A random-effects model revealed that about two of 100 treated patients 
underwent revisions across our cohort (95% interquartile range: 0–4). Notably, 
the CDHR technique was associated with a significant 53.7-point reduction in the 
Standardized Cosmesis and Health Nasal Outcomes Survey (SCHNOS)-cosmetic 
domain [95% confidence interval (CI): −62.7 to −44.8, P < 0.001], along with a 
meaningful improvement in SCHNOS-obstructive scores by −27.3 points (95% CI: 
−50.5 to −4.04, P = 0.02). Conversely, the DPR was linked to a 55.3-point reduction in 
the SCHNOS-cosmetic domain (95% CI: −60.7 to −49.9, P < 0.001), and a −19.5 point 
change in the SCHNOS-obstructive domain (95% CI: −27.9 to −11.1, P < 0.001).
Conclusion: Although PROs are comparable, the literature suggests that CDHR 
outcomes may be better than DPR in alleviating obstructive symptoms, potentially 
offering an evidence-based choice for addressing functional concerns in rhinoplasty. 
(Plast Reconstr Surg Glob Open 2024; 12:e6103; doi: 10.1097/GOX.0000000000006103; 
Published online 23 August 2024.)
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INTRODUCTION
Rhinoplasty, one of the most common plastic surgery 

procedures in the United States, with more than 352,000 

operations conducted in 2020, possesses a rich history, 
underscoring its longstanding relevance.1,2 The techniques 
and approaches to rhinoplasty have evolved significantly 
since its conception, reflecting advancements in surgical 
knowledge, technology, and understanding of aesthetic 
principles for many years. As opposed to other aesthetic 
procedures, rhinoplasty has a special role in enhancing 
not only form but also the function of the nose, which has 
important implications for breathing quality.3 For that rea-
son, patient-reported outcomes (PROs), including nasal 
obstructive symptom relief, overall shape, and symmetry 
from various angles, are critical in evaluating the success 
of the procedure.4

Emerging first in the late 19th and early 20th centuries, 
dorsal preservation rhinoplasty (DPR) garnered attention 
through the works of distinguished surgeons such as Drs. 
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Goodale, Cottle, and Lothrop.5 Many years after it was first 
described, there has been a recent expanding range of indi-
cations and approaches for DPR.5 The burgeoning interest 
is, in part, propelled by the procedure’s approach to lower-
ing the entire dorsum of the nose to decrease dorsal promi-
nence.6 Despite growing interest in DPR, there is not yet 
a consensus within the surgical community regarding the 
functional outcomes of this technique, indicating a realm 
of uncertainty that necessitates further investigation.

On the other end, component dorsal hump reduc-
tion (CDHR) has a long and well-established history in 
rhinoplasty, otherwise termed as structural rhinoplasty.7 
Most patients undergoing cosmetic rhinoplasty require 
dorsal hump reduction and, as a result, varying degrees of 
middle-third restructuring.8,9 Conventional hump resec-
tion causes disruption of these anatomical components. 
In contrast, methods such as CDHR focus on maintain-
ing the integrity of the upper lateral cartilages through a 
phased approach to the correction of the nasal dorsum.5,10

Direct comparative studies on PROs for CDHR versus 
DPR have not yet been described. The purpose of this sys-
tematic review was to compare PROs of these two tech-
niques. The findings of this study will not only provide 
evidence-based insights into the PROs but also guide sur-
geons in decision-making for their patients.

METHODS
Our study protocol was prospectively registered with 

PROSPERO (study no ID: CRD42022384939).11 This system-
atic review followed the PRISMA statement guidelines.12,13

Eligibility Criteria
Criteria for included studies were defined as male 

or female patients who were 18 years of age or older 
and had undergone either DPR or CDHR/resection 
rhinoplasty. The full eligibility criteria are accessible at 
PROSPERO.11

Search Strategy
A comprehensive research review using subject head-

ings, controlled vocabulary, and keywords was conducted 
on January 13, 2023, on MEDLINE/OVID, Web of Science, 
and the Cochrane Central Register for studies published 
up to 2021. Our full-text search strategy is accessible at 
PROSPERO.11 (See appendix, Supplemental Digital 
Content 1, which displays the search strategy. http://links.
lww.com/PRSGO/D454.)

Study Selection
The search results were uploaded into Covidence to 

conduct study selection.14 Two independent reviewers per-
formed a two-screening process for study selection (N.J. 
and N.M.A.). First, titles and abstracts were screened. A 
third reviewer (J.A.F.) moderated the discussion if discor-
dances were present, and a joint decision was made. Then, 
a full-text analysis was performed by the same two review-
ers (N.J. and N.M.A.). The third reviewer (J.A.F.) mod-
erated the discussion if disagreement was present, and a 
joint final decision was made.

Data Extraction/Synthesis
The variables extracted were first author, year of 

publication, age of the population, sex, DPR and CDHR 
(conventional hump resection) rhinoplasty, expected/
evaluated outcome, study type, study date, total sam-
ple size, complications, and time to readmission. The 
authors attempted to meticulously evaluate all pertinent 
information regarding the technical aspects and opera-
tive protocols from the analyzed studies. This includes 
determining whether any adjunctive or supplementary 
procedures were conducted alongside the primary rhi-
noplasty, which was discerned through an examination 
of the studies’ methodologies and supplemental con-
tent. Additionally, it is important to point out that dif-
ferent authors might have their own interpretations of 
what constitutes preservation rhinoplasty versus com-
ponent dorsal hump resection. Even within the bounds 
of procedure types, there are inherent differences in 
technique that must be acknowledged. Therefore, our 
study should be considered with an understanding of 
these limitations.

Quality Assessment
To assess the risk of bias, we utilized the National 

Institutes of Health quality assessment tool.15

Statistical Analysis
All analyses were conducted in Stata (version 16, 

College Station, Tex.). Variables with a skewed distri-
bution were summarized with medians [interquar-
tile range (IQR)]. Mean changes from baseline were 
approximated based on the reported baseline and 
follow-up scores and used a correlation of 0.5. Means 
and SDs were approximated from figures and available 
statistics (eg, median, IQR).16 Within individual studies, 
uncertainty around point estimates for proportions was 
represented by exact Clopper–Pearson 95% confidence 
intervals (CIs).

We used a random-effects model to summarize 
estimates across studies, accounting explicitly for the 
between-study heterogeneity.17 For the main analysis 

Takeaways
Question: How do dorsal preservation rhinoplasty (DPR) 
and component dorsal hump reduction (CDHR) com-
pare in terms of patient-reported outcomes (PROs)?

Findings: A comprehensive analysis of 25 studies with 
1706 patients showed high satisfaction rates (84%–
100%) for both DPR and CDHR. No significant dif-
ference in satisfaction was found (P = 0.18). CDHR 
significantly reduced SCHNOS-cosmetic scores (53.7 
points) and improved SCHNOS-obstructive scores (27.3 
points), indicating superior cosmetic and functional 
outcomes. DPR also reduced SCHNOS-cosmetic scores 
(55.3 points) but had a lesser impact on SCHNOS-
obstructive scores.

Meaning: Both techniques satisfy patients, but CDHR may 
offer superior functional outcomes.
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of proportion outcomes, we used an inverse-variance 
model via a variance-stabilizing transformation of the 
proportions.17 We applied the Freeman–Tukey trans-
formation because several estimates were extreme pro-
portions (ie, 0% or 100%). Summary estimates were 
obtained via restricted maximum likelihood.18 A pre-
vious investigation showed that the Freeman–Tukey 
transformation could provide misleading results in 
some scenarios due to potential problems with the back-
transformation.19 To test the robustness of our results 
for proportion outcomes, we performed a sensitivity 
analysis applying a multilevel logistic mixed-effects 
regression model.20 Parameters were estimated via 
maximum likelihood estimation. The random-effects 
components were estimated via mean-variance adaptive 
Gauss–Hermite quadrature with 10 integration points. 
For continuous outcomes, we used an inverse-variance 
random-effects model with the restricted maximum 
likelihood estimator of the between-study variance. 

Treatment effects were summarized via the mean dif-
ference with 95% CIs.

Whenever feasible, we conducted subgroup analyses 
and formally examined differences between the surgical 
techniques using a chi-square test with one degree of free-
dom.21 We tested the presence of statistical heterogeneity 
among study estimates via Cochran Q test22 and quantified 
the between-study variance with the I 2 statistic.23 A P value 
of less than 0.05 was considered statistically significant het-
erogeneity for the Q test.22 To facilitate the interpretation 
of the heterogeneity, we used 95% predictive intervals, 
which describe a range with a 95% probability of contain-
ing the future estimates to be estimated in a new study or 
setting, considering the observed heterogeneity and the 
uncertainty in the current study estimates.24

We examined the presence of small-study bias and pub-
lication bias using modified funnel plots.25 These plots 
compared proportions, transformed to the Freeman–
Tukey double-arcsine scale, on the horizontal axis with the 

Fig. 1. PriSMa flow chart. **all records manually excluded, no software automated exclusion used.
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study sample size on the vertical axis. In addition, we used 
the Egger test.26 Two-sided P values of less than 0.05 were 
considered statistically significant evidence of funnel plot 
asymmetry.26

RESULTS
A total of 1137 articles were identified, 25 studies of 

which met our inclusion criteria, pooling 1706 partici-
pants, with 13 studies on CDHP and 12 studies on DPR 
(Fig. 1).27–51 (See table, Supplemental Digital Content 2, 
which displays the study characteristics. http://links.lww.
com/PRSGO/D455.) All procedural details and postop-
erative protocols of the included studies can be found in 
Supplemental Digital Content 3. (See table, Supplemental 
Digital Content 3, which displays the technique and postop-
erative protocols. http://links.lww.com/PRSGO/D456.)

Satisfaction Rates
Eleven studies with 882 participants contributed data 

regarding satisfaction.27–37 The median (IQR) sample size 
was 52 participants (36–97). Figure 2 presents satisfaction 
rates by study and surgical technique. Overall, satisfaction 
rates were substantially high, varying from 84% to 100% 
across studies. Using a random-effects model, the data 
indicate that approximately 96 of 100 treated patients 

were satisfied, with a 95% CI extending from 92 to 99. 
Results from the mixed-effects logistic model rendered 
similar results (Fig. 2).

There was evidence of statistical heterogeneity across 
estimates (I 2 = 84.1%, Cochran Q test, P < 0.001). Based on 
the available evidence, the true satisfaction rate in future 
studies or settings will fall within the range of 73.9%–100%, 
with a 95% probability. In an analysis of subgroups, satis-
faction rates were equally high for both CDHR and DPR 
techniques, with no significant difference between the two 
approaches (P = 0.18) (Fig. 2).

Figure 3A presents the funnel plot. Visual inspection 
indicates no evidence of funnel plot asymmetry, corrobo-
rated by the Egger test (P = 0.82).

Revision Rates
Nineteen studies with 1523 participants and 64 revi-

sions contributed data regarding revision rates.27–30,32,34–

36,38–48 The median (IQR) sample size was 62 participants 
(38–107).

Figure 4 shows revision rates by study and technique. 
Overall, revision rates were generally low, varying from 
0% to 23.3% across studies. Using a random-effects 
model, the data indicate that approximately two of 100 
treated patients underwent revisions, with a 95% CI 
extending from 0 to 4. Results from the mixed-effects 

Fig. 2. Patient satisfaction stratified by technique. re, random effect. *See methodology for confidence interval calculation.

http://links.lww.com/PRSGO/D455
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logistic model corroborated the results of the main anal-
ysis (Fig. 4).

There was evidence of statistical heterogeneity across 
estimates (I 2 = 82.7%, Cochran Q test, P < 0.001). Based 
on the available evidence, the true revision rate in future 
studies or settings falls between 0% and 16.7%, with a 95% 
probability. In an analysis of subgroups, revision rates were 
similar for both CDHR and DPR techniques, with no sig-
nificant difference between the two approaches (P = 0.54) 
(Fig. 4). Figure 3B shows the funnel plot, indicating no evi-
dence of asymmetry upon visual inspection.

CDHR: Rhinoplasty Outcome Evaluation
Three studies encompassing 241 participants con-

tributed to the validated rhinoplasty outcome evaluation 
(ROE) scores in the CDHR technique.30,38,49 These stud-
ies had follow-ups of 6, 12, and 35.6 months.30,38,49 Overall, 
the CDHR technique was associated with a statistically 
and clinically significant increase of 25.7 points (95% CI: 
13–38.5, P < 0.001) in the ROE scores (Fig. 5). There was 

evidence for statistical heterogeneity (I 2 = 98.5%, Cochran 
Q test, P < 0.001), which may be considered clinically not 
relevant due to the substantial improvements observed 
consistently across all three studies.

CDHR: Standardized Cosmesis and Health Nasal Outcomes 
Survey—Cosmetic and Standardized Cosmesis and Health Nasal 
Outcomes Survey—Obstructive 

Two studies contributed data for the Standardized 
Cosmesis and Health Nasal Outcomes Survey cosmetic 
(SCHNOS-C) and obstructive (SCHNOS-O) domains. 
The follow-ups were 9 and 3.6 months, respectively.43,50

Figure 6A shows that the CDHR technique was associ-
ated with a clinically and statistically significant 53.7-point 
reduction in the SCHNOS-C domain (95% CI: −62.7 to 
−44.8, P < 0.001). No statistical heterogeneity was observed 
(I 2 = 5.9%, Cochran Q test, P = 0.30).

Figure 6B shows the corresponding estimates for the 
SCHNOS-O scores, supporting that the CDHR technique 
was also associated with a significant improvement in 
the obstructive scores (mean change: −27.3 points; 95% 
CI: −50.5 to −4.04, P = 0.02). The I 2 value was 47.5% and 
Cochran Q test gave a P value of 0.17.

Dorsal Preservation: SCHNOS-C and SCHNOS-O
Two studies contributed data for the SCHNOS-C and 

SCHNOS-O domains. The follow-ups were 3.9 and 3.6 
months, respectively.50,51

Figure 7A shows that the DPR technique was asso-
ciated with a clinically and statistically significant 55.3-
point reduction in the SCHNOS-C domain (95% CI: 
−60.7 to −49.9, P < 0.001). No statistical heterogeneity 
was observed (I 2 = 0%, Cochran Q test, P = 0.97).

Figure 7B shows the corresponding estimates for the 
SCHNOS-O domains, supporting that the DPR technique 
was also associated with a significant improvement in the 
obstructive score (mean change: −19.5; 95% CI: −27.9 to 
−11.1, P < 0.001). The I 2 value was 0% and Cochran Q test 
gave a P value of 0.94.

DISCUSSION
In plastic surgery, rhinoplasty stands as a testament 

to the discipline’s evolution, balancing aesthetics with 
functionality. This systematic review meticulously delin-
eates the outcomes of two surgical techniques: CDHR 
and DPR. Our findings underscore high satisfaction 
rates, a testament to the technical finesse inherent in 
both procedures. The cardinal outcome of this system-
atic review was PROs, gauged by various tools such as 
the ROE and the SCHNOS. Alongside satisfaction, the 
functional scores were analyzed to better understand 
the surgical outcomes. A significant finding from the 
data appeared to be higher functional outcomes asso-
ciated with the CDHR technique. The CDHR tech-
nique was associated with a noteworthy reduction in the 
SCHNOS-C domain, along with a meaningful improve-
ment in SCHNOS-O scores, rendering it a viable tech-
nique from a functional standpoint. Conversely, the 
DPR was linked to a similar reduction in the SCHNOS-C 
domain but a lesser change in the SCHNOS-O domain. 

Fig. 3. Funnel plot of the included studies. a, Satisfaction. B, 
revision.
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These findings underscore the fact that while aesthetic 
outcomes are analogous, objective PROs imply that 
component dorsal hump resection renders superior 
functional outcomes compared with DPR. In addition, 
functional improvement may be more marked with com-
ponent dorsal hump resection, which also may involve 
midvault reconstruction.

Our results align with a systematic review by Desisto et al52 
on preservation rhinoplasty techniques. They demonstrated, 

akin to our findings, that DPR, as a newer technique, mani-
fests favorable PROs both in the cosmetic and functional 
domains, albeit with a caveat. These authors observed that 
although a multitude of studies report positive outcomes, 
there is a lack of high-level comparative studies to support 
the theoretical advantages of preservation over structural 
rhinoplasty, which emphasized the need for robust clini-
cal studies to validate the benefits of this newer technique. 
Recently published studies have equipped us to undertake 

Fig. 4. revision rate stratified by technique. re, random effect. *See methodology for confidence interval calculation.

Fig. 5. rhinoplasty outcome evaluation for CDHr. re, random effect.
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this comparative analysis, revealing that although DPR 
possesses a comparable cosmetic profile, it may not offer 
the same amelioration in obstructive symptoms as CDHR, 
thereby necessitating a more nuanced understanding and 
perhaps, a re-evaluation of technique selection predicated 
on individual patient requisites and clinical objectives.52

The constantly evolving nature of rhinoplasty is fur-
ther highlighted by studies such as those by Zucchini et 
al49 and Elemam et al.53 The former study found a better 
aesthetic outcome with the use of an osteotome in dorsal 
hump reduction, whereas the latter showcased the aes-
thetic superiority of hump remodeling and reinsertion 
techniques. These studies, along with the discussed find-
ings, emphasize the importance of aligning surgical tech-
niques with patient objectives. For patients with primary 
cosmetic concerns, using DPR could yield comparable 
results to CDHR, making it a viable option. However, for 

those with significant functional concerns, DPR may not 
be the most effective technique, reinforcing the need for 
a more tailored approach in technique selection based on 
individual patient needs and clinical objectives.

Limitations
We recognize certain limitations warranting consider-

ation during the interpretation of these findings. Initially, 
the paucity and quality of the encompassed studies presented 
a challenge for the study, with a predominance of studies 
being retrospective or observational in nature, potentially 
introducing bias and confounding elements. Second, a vari-
ation in the definition and assessment of satisfaction across 
studies was noted, with some using subjective or unvalidated 
instruments. To mitigate these limitations, the review chan-
neled its analytical endeavors toward examining ROE and 
SCHNOS scores to obtain more objective results while still 

Fig. 6. Standardized cosmesis and health nasal outcomes survey for CDHr. a, SCHnOS-C. B, SCHnOS-O. 
re, random effect.

Fig. 7. Standardized cosmesis and health nasal outcomes survey for DPr. a, SCHnOS-C. B, SCHnOS-O. 
re, random effect.
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elucidating the subjective satisfaction delineated in the stud-
ies. Additionally, notable heterogeneity was noted in the 
studies concerning patient demographics, surgical method-
ologies, follow-up durations, and outcome reporting, which 
may impinge upon the generalizability and comparability of 
the findings. Future research should aim to conduct more 
rigorous and standardized studies or reviews on rhinoplasty 
satisfaction using objective and validated tools, such as PROs 
or quality-of-life questionnaires. Moreover, future research 
could explore other factors that may influence rhinoplasty 
satisfaction, such as patient characteristics (eg, age, sex, eth-
nicity), surgeon factors (eg, skill, experience), surgical fac-
tors (eg, technique, revision), and postoperative factors (eg, 
complications, recovery). Furthermore, the relatively short 
follow-up period, primarily ranging from 3 to 4 months, in 
some of the analyzed studies may not sufficiently capture 
the long-term efficacy and patient satisfaction of rhinoplasty 
procedures. Consequently, we advocate for extended follow-
up durations in subsequent investigations to ensure a more 
robust evaluation of surgical outcomes. Another limitation 
of our study arises from the exclusive reliance on a limited 
set of PROs—specifically subjective satisfaction, ROE, and 
SCHNOS scores—highlighting the need for future research 
to embrace a more diversified array of validated PROs for 
a comprehensive assessment of patient outcomes. Finally, 
it is important to note that studies were grouped as either 
CDHP or DPR based on the included studies’ own defini-
tions of these broader categories. Inherent differences exist 
between how surgeons define these procedures, and inter-
study variability in technique must be acknowledged.

CONCLUSIONS
Although PROs are comparable between both tech-

niques, based on objective measurements, the literature 
suggests that CDHR outcomes may be better than DPR 
in alleviating subjective respiratory obstructive symptoms, 
potentially offering an evidence-based choice for address-
ing functional concerns in rhinoplasty. This systematic 
review showed that both CDHR and DPR techniques 
are effective methods for enhancing the nasal outcomes 
of patients who undergo rhinoplasty. Both techniques 
achieved high satisfaction rates, low revision rates, and 
significant improvements in the cosmetic and functional 
domains of the SCHNOS and ROE scores. Both tech-
niques achieved high satisfaction rates, low revision rates, 
and significant improvements in the cosmetic and func-
tional domains of the SCHNOS and ROE scores.
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