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ABSTRACT

Importance: Aesthetic rhinoplasty is the fifth surgical procedure most performed worldwide by
plastic surgeons. With the growing demand for rhinoplasty, there is an unmet need for research into
the profile of patients who seck aesthetic nasal surgery in an attempt to improve not only cosmetic
dissatisfactions, but also the manifestations of other, possibly interrelated disorders, especially sleep
disturbances. Objective: To evaluate the sleep quality and the risk of Obstructive Sleep Apnea in
patients referred for aesthetic rhinoplasty, as well as the association of these conditions with nasal
symptoms. Design: Cross-sectional study performed at the period of June/2016 to August/2017.
Setting: Department of Otolaryngology and Head and Neck Surgery - Universidade Federal de
Sao Paulo. Participants: Patients of both sexes, aged 18 to 65 years, who were referred for aesthetic
rhinoplasty. We evaluated 46 patients, two of whom were excluded because they were outside the
inclusion age criteria. Main Outcome(s) and Measure(s): Anterior rhinoscopy and the following
validated surveys were used. Pittsburgh Sleep Quality Index; Epworth Sleepiness Scale; Nasal
Obstruction Symptom Evaluation scale; Berlin Questionnaire. The visual analog scale for snoring
was also used. Results: Of the 44 participants, 18 (41%) were males and 26 (59%) were females.
82% had poor sleep quality. 46% presented excessive daytime sleepiness. There was a high risk
for Obstructive Sleep Apnea in 27%. Regarding to nasal symptoms, the mean score in the Nasal
Obstructive Symptoms Evaluation was 66.25£25.38. When comparing the groups with good and
poor sleep quality, we observed a higher risk for Obstructive Sleep Apnea (»p=0.05) in patients
with poor sleep quality. Patients at high risk for Obstructive Sleep Apnea had higher scores on the
Nasal Obstructive Symptoms Evaluation (p=0.001) and on the analogue snoring scale (»<0.001)
compared to patients at low risk. Conclusions: We observed a high occurrence of poor sleep
quality in participants. All participants who were at high risk for obstructive sleep apnea were also
classified as having poor sleep quality. An association was also observed between the presence of
high risk for obstructive sleep apnea and presence of nasal symptoms.
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INTRODUCTION

Aesthetic rhinoplasty is becoming increasingly popular,
and is currently the fifth surgical procedure most performed
worldwide by plastic surgeons, according to the International
Society of Aesthetic Plastic Surgery (ISAPS). It is often ob-
served that patients referred for rhinoplasty have not only cos-
metic impairments, but also craniofacial and nasal abnormalities
commonly found in patients with sleep-disordered breathing,
patticulatly the obstructive sleep apnea (OSA)'™.

Patients with OSA have a higher incidence of hyperten-
sion and are at higher risk of heart disease (including atrial fibril-
lation and heart failure) and cerebrovascular disease (specifically
stroke)®®, in addition to poor sleep quality, which leads to cog-
nitive impairments and excessive daytime sleepiness; these, in
turn, have a negative impact on quality of life.

Poor sleep quality, which has a prevalence of 8 to 18% in
the general population’ is itself strongly associated with cardio-
vascular diseases (CVD)'®!" and all-cause mortality'*!*. Studies
suggest that poor sleep quality is a risk factor for worsening of
CVD, and may also be an important marker of cardiovascular
health". Thete ate proven relationships between poor quality
and duration of sleep and a number of independent risk factors
for coronary artery disease’, such as hypertension', diabetes
mellitus'’, and obesity'®.

With the growing demand for rhinoplasty, there is an un-
met need for research into the profile of patients who seek aes-
thetic nasal surgery in an attempt to improve not only cosmetic
dissatisfactions, but also the manifestations of other, possibly
interrelated disorders, especially sleep disturbances. There is a
dearth of studies on this ever-growing patient population. Few
studies have been published focused on patients who presented
with symptoms suggestive of OSA and were found to have
functional alterations in nasal anatomy which warranted aesthet-
ic-functional rhinoplasty. Conversely, the impact of such abnor-
malities on sleep quality in patients who seck treatment with a
primary complaint of aesthetic dissatisfaction is unknown.

The objective of this study was to evaluate sleep qual-
ity and risk of OSA in patients referred for rhinoplasty with
a primary complaint of aesthetic dissatisfaction, as well as to
evaluate the association of poor sleep quality and increased risk
for OSA with nasal symptoms.

METHODS

This was a cross-sectional, observational study of pa-
tients referred consecutively to the outpatient Otorhinolaryn-
gology and Head and Neck Surgery clinic of Escola Paulista
de Medicina - Unifesp, Sdo Paulo, Brazil, for rhinoplasty. Data
were collected from June 2016 to August 2017. Patients of both
sexes, aged 18 to 65 years, who were referred for rhinoplasty
with a major complaint of aesthetic dissatisfaction and had no
decompensated clinical or psychiatric conditions were eligible
for recruitment. Patients with a history of treatment for OSA
in the preceding 3 months, current use of sedative or stimulant
medications, and any decompensated organic disease were ex-
cluded.
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Participation in the study was voluntary. Those who ac-
cepted to participate in the study signed an informed consent form
approved by the Ethics Committee of Universidade Federal de
Sio Paulo (UNIFESP) under CAAE no. 62650916.7.0000.5505
(approval issued in opinion no. 1,907,733).

All participants were assessed before rhinoplasty. Dur-
ing the initial assessment, anterior rhinoscopy was performed to
evaluate for nasal septal deviation, which, if present, was clas-
sified as grade I, II, or III. Deviations in which the septum did
not touch the inferior turbinate were classified as grade I; those
in which the septum touched the inferior turbinate, as grade
IT; and those in which the septum compressed the inferior tur-
binate and touched the lateral nasal wall, as grade III. Grade
IT and III deviations were considered obstructive. Weight and
height were also measured for calculation of the body mass in-
dex (BMI).

Patients then completed the following questionnaires:
Pittsburgh Sleep Quality Index (PSQI)Y, Epworth Sleepiness
Scale (ESS)*, Nasal Obstruction Symptom Evaluation (NOSE)
scale”, Betlin Questionnaite (BQ)*, and a visual analogue scale
for Snoring.

The PSQI is an instrument designed to provide a sub-
jective evaluation of sleep quality. The questionnaire consists
of 19 self-administered questions and 5 items to be scored by
bedmates roommates. The latter are only used for clinical infor-
mation. The 19 questions are grouped into 7 components, with
weights distributed on a scale of 0 to 3. These components are:
subjective sleep quality, sleep latency, sleep duration, habitual
sleep efficiency, sleep disturbances, use of sleep medication,
and daytime dysfunction. The scores of these components are
added to yield a score, ranging from 0 to 21; higher scores indi-
cate worse sleep quality. A PSQI score <5 denotes “good sleep
quality”, while PSQI = 5 indicates “poor sleep quality”.

The ESS is a subjective questionnaire used to assess day-
time sleepiness. A score equal to or greater than 10 denotes “ex-
cessive daytime sleepiness”.

The NOSE is a validated questionnaire used to deter-
mine the subjective perception of nasal obstruction. The ques-
tionnaire includes five items related to nasal congestion, nasal
obstruction, difficulty breathing through the nose, difficulty
sleeping, and limitations to the practice of physical activity. The
patient rates each item from 0 to 4, according to symptom sever-
ity. The sum of the item score is multiplied by 5 to yield a result
on a scale of 0 to 100, which is easier to interpret.

The BQ screens for OSA. This questionnaire includes 10
items organized into three categories: snoring and apnea events
(5 items), daytime sleepiness (4 items), and hypertension/obe-
sity (1 item). A patient is considered to be at high risk of OSA if
two or more categories have a positive score, or low risk when
only one or no category has a positive score.

In the present, study, a visual analogue scale was also
used for subjective evaluation of snoring. On this scale, patients
are asked to mark their subjective state on a continuous straight
line graded from 0 to 10. The intensity and presence of snoring
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was evaluated according to the score selected by each partici-
pant.

On the basis of the data obtained from each of the ap-
plied instruments, participants were classified as having “good”
or “poor” sleep quality. Excessive daytime sleepiness was cat-
egorized dichotomously as present or absent. Finally, patients
were stratified as having high or low risk for OSA.

Statistical analysis was performed in IBM SPSS Statistics
for Windows, Version 21.0 (Armonk, NY: IBM Corp), consid-
ering 95% confidence intervals and a significance level of 5%
(»<0.05). Continuous data were expressed as means and stand-
ard deviations using the general linear model (GLM). Categori-
cal data were represented as absolute and relative frequencies
and compared by the chi-square test. Pairwise comparisons were
carried out between participant groups with good #s. poor sleep
quality; with »s. without excessive daytime sleepiness; and at high
vs. low risk of OSA.

RESULTS

Overall, 46 patients were recruited. Two were excluded
because they were outside the target age group and did not meet
the inclusion criteria. Of the 44 participants enrolled in the
study, 18 (40.9%) were men and 26 (59.1%) were women, with a
mean age of 29.13%£11.26 years and a mean BMI of 23.40%3.80;
thus, the sample consisted predominantly of young adults in
their optimal weight range.

On the PQSI, 36 participants (81.8%) had poor sleep
quality (score >5). The mean PQSI score was 7.68£3.83. As
for the Epworth Sleepiness Scale, 20 participants (45.5%) were
classified as having excessive daytime sleepiness (score >9). The
mean ESS score was 9.02+4.80. The mean visual analogue scale
score of snoring was 3.88%2.83. The Berlin Questionnaire iden-
tified a high risk of OSA in 12 participants (27.3%). Regarding
nasal symptoms, the mean NOSE score was 66.25+25.38. Nine
participants (20.5%) had grade II nasal septal deviations, and 25
(56.8%) had grade III deviations.

Clinical data and instrument scores for the sample as a
whole are shown in Table 1.

Comparison of the groups with good us. poor sleep
quality revealed a significantly greater number of women
(»p=0.03) and a higher risk of OSA, as assessed by the Betlin
sleep questionnaire (»p=0.05), in participants with poor sleep
quality (Table 2).

Patients at high risk of OSA had higher scores on the
NOSE instrument (p=0.001) and visual analogue scale of snor-
ing (»p<0.001) as compared to patients with low risk of OSA
(Table 3).

However, when the groups with and without excessive
daytime sleepiness were compared, there were no statistically
significant differences in any parameters, except for a greater
number of women in the excessive daytime sleepiness group

(p=0.05) (Table 4).
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Table 1. Description of the subjects referred for rhinoplasty.

Sample n =44
Gender, n (%)

Female 26 (59)
Male 18 (41)
Age, mean (SD), years 29.1 (11.3)
BMI*, mean (SD), Kg/m? 23.4 (3.8)

ESS?, mean (SD) 9 (4.8)

PSQI¢, mean (SD) 7.7 (3.8)
NOSEY, mean (SD) 66.3 (25.4)
Visual Analog Scale, mean (SD), cm 3.9 (2.8)
Septal deviation, n (%)

Grade I 9 (21)
Grade 111 25 (57)
Betlim ", n (%) 12 (27)

* BMI=body mass index

" ESS=Epworth sleepiness scale

¢ PSQI=Pittsburgh sleep quality index

4 NOSE=Nasal obstruction symptom evaluation
¢ Positive Berlin questionnaire

DISCUSSION

Poor sleep quality was highly prevalent in this sample of
patients referred for aesthetic rhinoplasty. This supports investi-
gation of possible sleep disorders in this patient population. It is
well established that poor sleep quality can be multifactorial'®>.
However, neatly one-third of patients in the sample were at high
risk of OSA, all of whom were allocated to the “poor sleep
quality” group, suggesting that the sleep symptoms reported by
these patients who sought rhinoplasty for purely aesthetic com-
plaints were at least partly attributable to the presence of sleep-
disordered breathing.

An association was also observed between the presence
of high risk for OSA (positive BQ) and presence of nasal symp-
toms (assessed by the NOSE questionnaire). This finding sug-
gests that nasal abnormalities could be one of the factors related
to the possible presence of sleep-disordered breathing in these
patients. The role of nasal function in the pathogenesis of sleep
apnea is not entirely clear, but some theories may explain this
possible association.

One such theory is that the increased inspiratory effort
that occurs in patients with nasal obstruction increases negative
pressure, leading to pharyngeal collapse®. Another theory takes
into account the concept that nasal obstruction leads to a pat-
tern of mouth breathing; this pattern, when chronic, causes the
mandible to displace inferiotly and posteriotly, so that the phar-
ynx becomes narrower and elongated®?. This shape generates
faster-than-normal airflow and increases intraluminal negative
pressure, again leading to airway collapse.

The high prevalence of poor sleep quality and increased
risk of OSA is particularly striking given the age group repre-
sented in the present study. The prevalence of OSA is highest
between the fourth and fifth decades of life, while our sample
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Table 2. Comparison of the groups with good vs. poor sleep quality.
Good sleep quality (n = 8) Poor sleep quality (n = 36) p
Age, mean (SD), years 31.4 (12.2) 28.6 (11.2) 0.54
BMI*, mean (SD), Kg/m? 22.4 (3.5) 23.6 (3.9) 0.43
ESSP, mean (SD) 9.23 (4.9) 9 (4.8) 0.88
NOSES, mean (SD) 62.5 (17.1) 67.1 (27) 0.65
Visual Analog Scale, mean (SD), cm 3.4 (3) 4(2.8) 0.57
Gender, n (%)
Female 2 (25) 24 (67) 0.03*
Male 6 (75) 12 (33)
Betlim +4, n (%) 0 12 (33) 0.05*
Septal deviation, n (%)
Grade I1 2 (10) 18 (90) 0.19
Grade I1I 1(11) 8 (88) 0.53

* BMI=body mass index.

" ESS=Epworth sleepiness scale.

¢ NOSE=Nasal obstruction symptom evaluation.
4 Berlin +=Positive Berlin questionnaire.
*p<0.05

Table 3. Comparison of the groups with vs. without high risk for obstructive sleep apnea (OSA).

Low risk for OSA (n = 32) High risk for OSA (n = 12) p
Age, mean (SD), years 30.2 (12) 26.3 (8.7) 0.31
BMI*, mean (SD), Kg/m? 22.8 (3.5) 25.1 (4.1) 0.07
ESS®, mean (SD) 8.9 (4.9) 9.3 (4.7) 0.79
PSQIF, mean (SD) 7.1 (4.1) 9.3 (2.7) 0.08
NOSEY, mean (SD) 58.9 (24.6) 85.8 (15.6) 0.001*
Visual Analog Scale, mean (SD), cm 2.9 (2.5 6.5 (1.8) < 0.001*
Gendert, n (%)
Female 20 (63) 6 (50) 0.45
Male 12 (37) 6 (50)
Septal deviation, n (%)
Grade 11 14 (70) 6 (30) 0.71
Grade III 5 (56) 4 (44) 0.19

BMI=body mass index

> ESS=Epworth sleepiness scale

¢ PSQI=Pittsburgh sleep quality index

¢ NOSE=Nasal obstruction symptom evaluation
*$<0.05

was composed of younger individuals. This finding suggests
that younger adults may have factors that might precipitate the
onset of sleep-disordered breathing and, if left untreated, might
lead to worse presentations in the future. It is believed that
chronic nasal obstruction may lead to the development of myo-
functional changes over the life course, and that these changes
could be risk factors for the development of OSA in adulthood,
as observed in an epidemiological study conducted by Oliveira
et al. in 2015%. The association between the high risk for OSA
(Berlin-positive status) and presence of nasal symptoms in our
sample also cortoborates the findings of Young et al. (1997)%
who suggested that nasal obstruction is a risk factor for sleep
disorders, although there is no linear association between the
degree of obstruction and the severity of these disorders.
Although it is well known that nasal changes may be part
of the pathophysiology of OSA, nasal sutgical procedures are
associated with improvement in sleep quality, but limited impact

on respiratory events (apnea and hypopnea). Some studies®,

including a meta-analysis conducted in 2011%, have endorsed
significant improvement in subjective parameters of daytime
sleepiness and snoring in patients with OSA, but there is no
polysomnographic benefit of isolated nasal surgery when con-
sidering the Apnea—Hypopnea Index (AHI). These results sup-
port the theory that OSA is multifactorial; therefore, rhinoplasty
alone would not be enough to “cure” it in terms of minimizing
the AHI. Proper selection of patients who would benefit from
nasal surgical treatment is extremely important overall and par-
ticulatly crucial for surgical success. Li et al.’”* showed that pa-
tients with lower BMI, less daytime sleepiness, and lower Fried-
man tongue position grade had better surgical success rates than
others. Shuaib et al.”? also observed a greater reduction in apnea
and hypopnea events and a higher rate of surgical success in
patients with a BMI <30 kg/m?. There ate no published studies
of aesthetic rhinoplasty in patients with OSA.
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Table 4. Comparison of the groups with vs. without excessive daytime sleepiness.

Without daytime sleepiness

With daytime sleepiness

(n = 24) (n = 20) p
Age, mean (SD), years 29.5 (12.1) 28.7 (10.5) 0.81
BMIa, mean (SD), Kg/m? 23.7 (3.7) 23 (4) 0.56
PSQIb, mean (SD) 7.4 (3.5) 8 (4.3) 0.62
NOSEc, mean (SD) 69 (25.5) 63 (25.5) 0.44
Visual Analog Scale, mean (SD), cm 43.8 (29.5) 33 (26.4) 0.21
Gender, n (%)
Female 11 (46) 15 (75) 0.05*
Male 13 (54) 5(25)
Betlin +9, n (%) 7 (29) 5(25) 0.75
Septal deviation, n (%o)
Grade IT 13 (65) 7 (35) 0.20
Grade III 4(44) 5 (56) 0.49

* BMI=body mass index.

b PSQI=Pittsburgh sleep quality index

¢ NOSE=Nasal obstruction symptom evaluation.
4 Berlin +=Positive Berlin questionnaire.
*$<0.05.

To the best of our knowledge and our review of the
literature, this was the first study to focus on screening for possi-
ble sleep disturbances in patients seeking to undergo rhinoplasty
for exclusively aesthetic reasons. Limitations included the fact
that polysomnography was not performed (which would have
enabled a more accurate diagnosis of sleep-disordered breath-
ing) and the small sample size.

Nevertheless, our findings support the need for future
studies focusing on this ever-growing population of patients
who seck surgical correction of an aesthetic dissatisfaction,
but who may have underlying symptoms with a negative im-
pact on quality of life. In addition, it is important to identify
functional nasal alterations and symptoms in patients seeking to
improve nasal esthetics, to prevent functional worsening, which
can cause or aggravate sleep disorders. A complete evaluation
of the nasal cavities, including endoscopic examination, consid-
ering the assessment of the turbinates, could have contributed
to more informations for the study and should be included in
future research.

CONCLUSION

Poor sleep quality was highly prevalent in this sample of
patients referred for aesthetic rhinoplasty. All participants who
were at high risk for OSA, as determined by the Berlin question-
naire, were also classified as having poor sleep quality, suggest-
ing that the sleep symptoms they reported were at least partly
attributable to the presence of obstructive sleep-disordered
breathing. An association was also observed between the pres-
ence of high risk for OSA (positive BQ) and presence of nasal
symptoms (assessed by the NOSE questionnaire).
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