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Abstract

Background Cosmetic rhinoplasty has been linked to
iatrogenic breathing disturbances using clinical tools.
However, few studies have evaluated outcomes using val-
idated, patient-centered instruments.

Objective We aim to determine the incidence and severity
of nasal obstruction following cosmetic rhinoplasty as
measured by patient-centered, disease-specific instruments.
Design This is a retrospective review of adult patients who
underwent cosmetic rhinoplasty at Stanford Hospital
between January 2017 and January 2019. General demo-
graphic as well as Nasal Obstruction and Symptom Eval-
uation (NOSE) and the Standardized Cosmesis and Health
Nasal Outcomes Survey (SCHNOS) questionnaire data
were included. Scores were tracked across postoperative
visits and compared to the preoperative state. Patients were
subdivided into dorsal hump takedown, correction of the
nasal tip, and both.

Results Of the 68 included patients, 56 were women, and
the mean age was 30.6 years. Although mean SCHNOS
and NOSE scores increased at the first postoperative
interval, mean scores decreased on each subsequent visit.
There were no significant increases in SCHNOS or NOSE
scores for either dorsal hump takedown, tip correction, or
both. There were only two patients who recorded NOSE
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scores higher than baseline at most recent postoperative
visit.

Conclusion Our results indicate reductive rhinoplasty is
not associated with a greater risk of breathing obstruction
when performed with modern airway preservation tech-
niques. The initial increases in obstructive symptoms we
observed on the first postoperative visit likely represent
perioperative swelling given the improvement on follow-
up visits. Both the NOSE and SCHNOS are patient-cen-
tered questionnaires capable of evaluating nasal obstruc-
tion following cosmetic rhinoplasty.

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 Cosmetic rhinoplasty - Nasal obstruction -
SCHNOS - NOSE - Patient-reported outcome measures

Introduction

Reductive rhinoplasty reduces nasal size and may com-
promise the nasal airway. Methods for measuring nasal
airway patency following rhinoplasty may be divided into
two subgroups: objective and subjective. Numerous
objective methods have been described, including acoustic
rhinometry, peak nasal inspiratory flowmeter, computed
tomography cross-sectional dimensions, and the Glatzel
mirror test [1-6]. However, these methods are often not
feasible in the busy clinic environment. Furthermore, prior
work has shown poor correlation between such objective
measures and subjective breathing [7, 8]. In addition,
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whether reduction in nasal size correlates with subjective
symptoms has been incompletely explored.

Patient-centered outcomes may represent a more prac-
tical and informative option to discern outcomes for the
rhinoplasty patient. These data are critical in guiding sur-
gical counseling for patients.

The Nasal Obstruction and Symptom Evaluation
(NOSE) and the Standardized Cosmesis and Health Nasal
Outcomes Survey (SCHNOS) questionnaires are both
patient-reported outcome measures (PROMs) validated in
identifying nasal obstruction (Figs. 1 and 2) [9, 10]. With
this study, we aim to determine whether cosmetic rhino-
plasty worsens nasal obstruction as measured by NOSE and
SCHNOS scores. While prior studies have examined
patients using the NOSE score, this instrument was never
validated for rhinoplasty patients [11, 12]. The present
study represents the first such analysis using the validated
SCHNOS prom in patients undergoing reductive
rhinoplasty.

Methods

This retrospective review was performed at Stanford
University following approval by the Stanford Institutional
Review Board. Chart review of those patients treated by a
single surgeon (S.P.M.) between January 1, 2017, and
January 1, 2019, was performed. Inclusion criteria were
completion of cosmetic rhinoplasty, the absence of trauma
or additional nasal surgery within one year of the proce-
dure, and a minimum of at least one postoperative follow-
up in clinic. We did not include patients who underwent
both cosmetic rhinoplasty and functional rhinoplasty.
However, three patients did have septoplasties to obtain
cartilage grafts for the repair.

We divided patients into subsets based on the performed
procedure. The three subgroups were dorsal hump take-
down (Joseph method), tip correction, and both. With this
distinction, we aimed to determine whether either dorsal

Fig. 1 Nasal Obstruction and
Septoplasty Effectiveness
(NOSE) scale

hump reduction or tip correction was more hazardous for
the development of nasal obstruction. All hump reductions
patients underwent midvault repair using autospreader flaps
or traditional spreader flaps. All tip reduction procedures
were characterized by preservation of at least 7 mm of the
lateral crus, use of lateral crural struts, or cephalic hinged
flaps as previously described for stabilization of the ala/
lateral nasal wall complex [13]. Ultimately, sixty-eight
patients met the inclusion criteria for this study.

The Nasal Obstruction Septoplasty Effectiveness
(NOSE) scale and the Standardized Cosmesis and Health
Nasal Outcomes Survey (SCHNOS) questionnaires were
both collected pre- and postoperatively. Both NOSE and
SCHNOS scores were summed to provide total obstructive
symptom scores. We analyzed differences between pre-
operative and all postoperative scores. Intervals for post-
operative evaluation were 1-2 months, 2-5 months,
5-8 months, and 8-12 months. These are postoperative
follow-up intervals the senior surgeon schedules for
rhinoplasty patients.

Nasal Obstruction Septoplasty Effectiveness
(NOSE) instrument

The Nasal Obstruction Septoplasty Effectiveness (NOSE)
is a S-item, disease-specific patient-reported outcome
measure of nasal obstruction [9]. This is the most widely
used and accepted PROM to assess nasal obstruction in
rhinoplasty, although it was never validated for this pro-
cedure. Elements are scored from 0 to 4, or “Not a prob-
lem” to “Severe problem” (Fig. 1). Scores are summed
and multiplied by 5 to allow a minimum score of 0 and a
maximum score of 100. Higher scores correlate with
severity of nasal obstruction. A study by Lipan et al. pre-
viously established that a score of 30 best differentiated
patients with and without nasal obstruction [11]. NOSE
scores higher than 30 were considered symptomatic nasal
obstruction for the purposes of this study.

Over the past ONE month, how much of a problem were the following conditions for you?

Please the most correct response

Nota Very Mild Moderate FairlyBad Severe
Problem Problem  problem  Problem problem
1. Nasal congestion or stuffiness 0 1 2 3 4
2. Nasal blockage or obstruction 0 1 2 3 4
3. Trouble breathing through my nose 0 1 2 3 4
4. Trouble sleeping 0 1 2 3 4
5. Unable to get enough air through my 0 1 2 3 4

nose during exercise or exertion

@ Springer
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Fig. 2 The 10-item
standardized cosmesis and
health nasal outcomes survey

Over the past month, how much of a problem was the following:

(SCHNOS) for functional and No Extreme
cosmetic rhinoplasty problem problem
1. Having a blocked or obstructed 0 1 2 3 4 5
nose
2. Getting air through my nose 0 1 2 3 4 5
during exercise
3. Having a congested nose 0 1 2 3 4 5
4. Breathing through my nose 0 1 2 3 4 5
during sleep
5. Decreased mood and self-esteem 0 1 2 3 4 5

due to my nose

6. The shape of my nasal tip 0 1 2 3 4 5
7. The straightness of my nose 0 1 2 3 4 5
8. The shape of my nose from theside 0 1 2 3 4 5
9. How well my nose suits my face 0 1 2 3 4 5
10. The overall symmetry of my nose 0 1 2 3 4 5
Standardized Cosmesis and Health Nasal Table 1 Demographic characteristics
Outcomes Survey (SCHNOS) instrument Variables N (%)
Total n = 68
The Standardized Cosmesis and Health Nasal Outcomes
Survey (SCHNOS) is a 10-item, disease-specific patient- ~ Gender
reported outcome measure for functional and cosmetic Female 56 (82.4)
rhinoplasty [10]. The first four elements pertain to the nasal Male 12.(17.6)
obstruction domain, and these were evaluated and analyzed ~ Age at surgery 30.6 +£10.0
in the present study. The remaining six elements evaluate  Subgroups
patient perception of the nasal aesthetic domain. Elements Tip correction 14 (20.6)
are scored from 0 to 5, or “No problem” to “Extreme Dorsal hump takedown 10 (14.7)
problem,” for a maximum score of 50. We only included Both 44 (64.7)
those elements pertaining to nasal obstruction, or the first ~ Length of follow-up (days)a 147 + 136.7
four questions, for this study (Fig. 2). Items were summed  a\jen sp
and then multiplied by 5 to achieve a total score. Hence,
the maximum SCHNOS obstructive (SCHNOS-O) score is
100.
Results

Statistical analysis

Demographic and descriptive statistics of the data were
performed to evaluate mean, standard deviation, range, and
frequency. SCHNOS-O and NOSE scores were calculated
based on the above formulae for the analysis. Data were
analyzed for statistical differences using Wilcoxon’s test or
paired t test. Analysis was aided with computational
statistics. A p value less than 0.05 was considered signifi-
cant (Table 1).

The charts of 272 patients who underwent rhinoplasty
during the specified time frame were assessed, and ulti-
mately 68 met the inclusion criteria. Of the 68 patients, 56
were female. Mean age was 30.57 years, and range was
18-58. Twelve of the patients had previously undergone
rhinoplasty. 14.7% requested dorsal hump takedown alone
(n = 10), 20.6% requested tip only correction (n = 14), and
64.7% requested both dorsal hump takedown and tip cor-
rection (n = 44). Mean follow-up was 147 days.
Preoperative mean NOSE and SCHNOS-O scores were
17.3 and 18.6, respectively (Fig. 3). At first postoperative
visit (within 1-2 months of operative date), mean NOSE
and SCHNOS-O scores were 22.3 and 27.7 (n = 60, two-
tailed p = 0.0554 and 0.0031), respectively. At the 2-5-
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Fig. 3 NOSE and SCHNOS
scores before and after cosmetic
rhinoplasty. Vertical lines
indicate standard deviation

Overall NOSE and SCHNOS-O Scores

30 I
g r
10 i | |
0
Preoperative 1-2 months 2-5 months 5-8 months 8-12 months
NOSE SCHNOS-O

month postoperative interval, mean NOSE and SCHNOS-
O scores were 18.9 and 21.0 (n = 24, two-tailed p = 0.4204
and 0.1391), respectively. At the 5-8-month interval, mean
NOSE and SCHNOS-O scores were 11.1 and 11.8 (n = 19,
two-tailed p = 0.8278 and 1.000), respectively. At the
8—12-month interval, mean NOSE and SCHNOS-O scores
were 9 and 10.3 (n =15, two-tailed p = 0.3982 and
0.4844), respectively.

In total, seventeen patients presented for cosmetic
rhinoplasty with baseline nasal obstruction (Fig. 4). In this
subgroup, mean NOSE and SCHNOS-O scores decreased
significantly from 49.4 to 20.3 (95% confidence inter-
val = 18.91, 39.33; p < 0.0001) and 52.6 to 26.7, p (95%
confidence interval = 16.74, 35.03; p < 0.0001) at most
recent clinic visit, and sixteen of these patients ultimately
reported improved scores from baseline. Eleven of the

Fig. 4 NOSE and SCHNOS-O

scores for patients with

preoperative nasal obstruction:

vertical lines indicate standard

deviation 60

50 I I
40
30
20

10

Preoperative 1-2 months

@ Springer

seventeen patients achieved improvements in NOSE scores
greater than the minimal clinically important difference
(MCID, > 24.4 points) as previously described [14]. Seven
of the patients achieved improvements in SCHNOS-O
scores greater than the minimal clinically important dif-
ference (> 28 points). Only one patient had a mild wors-
ening of scores (NOSE 35 to 40, SCHNOS-O 50 to 60) on
first postoperative visit. This patient did not return for
subsequent follow-up.

Tip Correction
Mean preoperative NOSE and SCHNOS-O scores for iso-

lated tip correction patients were 15 and 11.1, respectively
(n = 14). Mean scores at first postoperative visit

NOSE and SCHNOS-O Scores for Patients
with Preoperative Nasal Obstruction

TH

2-5months 5-8 months 8-12 months

NOSE m SCHNOS-O
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(1-2 months postoperatively) were 11.5 and 18.1 (n = 13).
Mean scores increased to 26.7 and 25 at the 2-5-month
interval (n = 3), but decreased to 8.1 and 6.9 at the 5-8-
month interval (n = 8). At the 8—12-month interval, scores
decreased further to 5 and 6.7 (n = 3). These changes were
not found to be statistically significant.

Three patients who presented for tip correction com-
plained of nasal obstruction at their preoperative visit
(NOSE scores > 30). Each of these patients demonstrated
improvement in NOSE scores from pre- to postoperatively
(mean NOSE preoperatively 38.33 and mean on most
recent evaluation 5).

Dorsal Hump Takedown

Mean preoperative NOSE and SCHNOS-O scores for
dorsal hump takedown patients were 15 and 17.5, respec-
tively (n = 10). Mean scores at first postoperative visit
were 15.5 and 18.5 (n = 10). One patient followed up both
during the 2-5-month interval and the 5-8-month interval.
SCHNOS-O and NOSE scores had decreased to O at both
visits. These changes were not found to be statistically
significant.

Two patients who presented for dorsal hump takedown
complained of nasal obstruction at their preoperative visit.
Both demonstrated improvement in NOSE scores at first
postoperative visit, but did not return for follow-up. One
patient presented with a NOSE score of 5, and on first
postoperative visit, the NOSE score was 30. This patient
did not follow up for further evaluation.

Dorsal Hump Takedown and Tip Correction

Mean preoperative SCHNOS-O and NOSE scores for
combined dorsal hump takedown and tip correction
patients were 18.5 and 21.3, respectively (n = 44). Mean
scores at first postoperative visit increased to 27.8 and 33.5
(n = 37, two-tailed p value = 0.01273 and 0.0131). Mean
scores returned to baseline at the 2—5-month interval, with
scores of 18.5 and 21.5 (n = 20, two-tailed p value = 0.936
and 0.9192) and further to 14.5 and 17 at the 5-8-month
interval (n = 10, two-tailed p = 0.5417 and 0.4519). Ele-
ven patients returned to clinic at the 8—12-month interval,
and mean scores were 8.6 and 11.4 (n = 11, two-tailed
p value = 0.2578 and 0.3675).

Twelve combined functional and cosmetic patients
presented preoperatively with nasal obstruction per NOSE
scores (mean 52.92, SD 15.14). Eleven of these patients
had improvements in NOSE scores by their most recent
follow-up visit, and the twelfth had mild worsening of
scores (mean 20, SD 17.71, two-tailed p value = 0.0003).

Discussion

Prior studies have disagreed regarding risk to nasal func-
tion following rhinoplasty. A study by Grymer et al. used
acoustic rhinometry to measure internal nasal valve nar-
rowing by 22% following cosmetic rthinoplasty and by 11%
at the pyriform aperture following lateral osteotomies,
suggesting nasal airway compromise [15]. A prior study by
the senior author examined the efficacy of autospreader
flaps in preventing airway compromise in dorsal hump
takedown patients [12].

Conversely, Zoumalan et al. demonstrated both subjec-
tive and objective improvements in nasal patency in 31
patients following septorhinoplasty [16]. These findings
were reproduced by Erdogen et al. for 40 septorhinoplasty
patients [17]. However, these studies evaluated the com-
bined cosmetic and functional rhinoplasty patient, and
procedures such as spreader and alar batten grafts, turbinate
reduction, or septoplasty were performed concomitantly. In
our study, we did not include patients who underwent
procedures to improve nasal patency. In addition, these
studies measured subjective outcomes with visual analog
scales, rather than disease-specific and validated patient-
reported outcome measures, such as the NOSE or
SCHNOS.

Celebi et al. evaluated objective and subjective mea-
surements of nasal patency in 50 reduction rhinoplasty
patients, noting no reduction in nasal patency [3]. Again,
only a visual analog scale was used to measure symptoms.
In addition, no distinction was made between tip rhino-
plasty and dorsal hump takedown.

We have demonstrated cosmetic rhinoplasty does not
compromise patient perception of nasal patency. Rather,
our results demonstrated mean NOSE and SCHNOS-O
scores decreased following cosmetic rhinoplasty. Although
there was a statistically significant increase in NOSE scores
on first postoperative visit, mean NOSE and SCHNOS
scores decreased at all subsequent visits. We suspect the
initial increase in obstructive scores is due to perioperative
swelling, which resolves on subsequent visits. We found no
relationship between tip correction or dorsal hump take-
down and nasal obstruction.

Of particular note, sixteen of seventeen patients with
baseline nasal obstruction who presented for cosmetic
rhinoplasty demonstrated improved NOSE and SCHNOS-
O scores at most recent clinic visit. Furthermore, 64.7%
and 41.1% achieved improvements in NOSE and
SCHNOS-O scores greater than the MCID. This suggests
isolated cosmetic rhinoplasty provided a clinically signifi-
cant functional benefit for these patients. Whether cosmetic
rhinoplasty offered structural support for the nasal airway,
or if some component of nasal function is linked to patient
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appearance, remains unclear. Importantly, we routinely
employ methods to reduce the risk of nasal airway com-
promise in our patients undergoing tip reduction and/or
dorsal reduction, such as spreader grafts or autospreader
flaps, as described previously [12].

To our knowledge, ours is the first study to demonstrate
neither isolated tip correction nor dorsal hump takedown
compromises nasal function using disease-specific, patient-
reported outcome measures. Of the 68 patients included,
only two patients registered worsened NOSE scores on
most recent postoperative evaluation. One of these patients
did not follow up past the first postoperative visit, so this
result may indicate perioperative swelling rather than
structural pathology as previously mentioned.

It is important to note there are several limitations to this
study. Chiefly, this is a retrospective chart review and
therefore bears the weaknesses inherent to such a study
design. Our data are incomplete, and we lack follow-up
data for each patient at every postoperative interval.
Numerous patients failed to follow up past the first post-
operative visit, which limits our ability to assess long-term
outcomes and may distort overall NOSE and SCHNOS
scores. Furthermore, there may be a bias toward return
patients having more concerns than those who fail to fol-
low up. However, this would presumably skew the data
toward worsening obstruction.

We did not obtain objective measurements of nasal
airflow, although a review by Ottaviano et al. found peak
nasal inspiratory flow, acoustic rhinometry, and rhino-
manometry capable tools [18]. However, a study by Lam
et al. found subjective and objective measures of nasal
obstruction to correlate poorly, and thus, we focused only
on patient-reported outcomes for this study [8].

Finally, our tip correction and dorsal hump takedown
subgroups were relatively small, which impaired our ability
to find statistical differences between intervals despite the
suggested trends. Further studies may incorporate multiple
surgeons/centers and longer-term follow-up.

Conclusion

Herein, we have used validated PROMs to study the natural
history of nasal obstruction following aesthetic rhinoplasty.
To our knowledge, this is the first such study using the
relatively new but highly validated SCHNOS measure, in
addition to the NOSE questionnaire. Our results indicate
when cosmetic rhinoplasty is performed with proper mid-
vault reconstruction techniques, the risk of breathing
obstruction is low. Future studies may be aimed at com-
parison of the Joseph hump takedown method with the
Cottle, or dorsal preservation method.
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