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ABSTRACT
Background: Facial plastic surgeons may primarily focus on esthetic improvement of the nasal shape in patients seeking rhinoplasty (RP). However,

medical conditions inside the nasal cavity should not be neglected because they may lead to unresolved sinonasal problems and, hence, dissatisfaction after
esthetic RP. This observational study investigated the prevalence of sinonasal symptoms and endonasal pathology in patients requesting esthetic RP.

Methods: Patients seeking RP (n � 269) were given a questionnaire evaluating nasal obstruction and sinonasal symptoms using visual analog scales and
the 22-item Sino-Nasal Outcome Test. In addition, patients underwent nasal endoscopy to evaluate anatomic and/or mucosal disease and skin-prick testing
in case of clinical suspicion of allergy. Two control groups consisted of patients with an otological or general ear/nose/throat problem (n � 65) and patients
who planned for endoscopic sinus surgery (ESS; n � 90).

Results: The general appraisal of nasal breathing on a scale from 0–10 in patients seeking RP was as low as 4.3 � 3.1. Structural pathology was found
in 62% of RP patients, with septal deviation being the most frequent problem encountered (54%), followed by internal nasal valve dysfunction (14%). Mucosal
disease was present in 28% of RP patients. The mean SNOT-22 score of RP patients (31.8 � 23.3) was significantly higher than the control group (11.6 �
7.9; p � 0.001), but lower than the ESS patients (48.5 � 22.0; p � 0.001).

Conclusion: The prevalence of endonasal structural or mucosal pathology in patients seeking RP is high and should not be overlooked at the time of
planning surgery.

(Am J Rhinol Allergy 26, 493–496, 2012; doi: 10.2500/ajra.2012.26.3816)

Facial plastic surgeons may be focused primarily on esthetic im-
provement of the nose in patients seeking esthetic rhinoplasty

(RP), because the patients and relatives will appraise the change in
nasal shape. However, associated medical conditions inside the nasal
cavity should not be neglected at the time of planning RP because any
neglect of concomitant endonasal mucosal or anatomic pathology
may be associated with dissatisfaction after RP.1–3 Indeed, breathing
difficulties or nasal blockage turned out to be the second most fre-
quent reason for seeking revision RP after nasal tip asymmetry.1

Similarly, others have reported on two-thirds of revision RP patients
suffering from a variable degree of nasal obstruction most commonly
caused by residual septal deviation and nasal valve problems from
either valve collapse or adhesions.1–4 Patients undergoing reduction
RP are particularly at risk for postoperative nasal breathing problems
as it significantly reduces the minimal cross-sectional area of the
nose.5

Functional nasal pathology can be divided into mucosal and
structural or anatomic pathology. In general, mucosal disease is
medically treated, whereas structural problems require surgical
treatment. Most of the latter can be addressed during RP without
interfering with nasal esthetics.6,7 The negative influence of func-
tional nasal pathology on patients’ quality of life and on satisfac-
tion after RP has already been established,1–3,8–13 emphasizing the
importance of a thorough preoperative evaluation of the nose in
every patient seeking esthetic RP.

So far, prevalence of functional sinonasal symptoms and structural
and/or mucosal endonasal pathology has not been studied in patients
seeking esthetic RP in a tertiary academic referral center for RP.
Therefore, we evaluate the presence of functional pathology in pa-
tients seeking esthetic RP based on full clinical rhinologic examina-
tion and using questionnaires given to patients before surgery.

MATERIALS AND METHODS

Patient Recruitment
The study was conducted at the Department of Otorhinolaryngol-

ogy of the University Hospitals Leuven, a tertiary referral center for
RP and nasal pathology. All patients �16 years of age seeking RP for
altering the nasal shape between February 2009 and October 2010
were asked to participate in this study.

A first control group was selected out of patients of �16 years of
age, consulting for an otological or general ear/nose/throat–related
problem. To prevent any selection bias, no exclusion was made based
on upper respiratory tract disease or treatment, except for subjects
with a current or recent (�2 weeks before their visit) common cold. A
second control group consisted of patients �16 years of age who
planned for endoscopic sinus surgery (ESS) because of mucosal dis-
ease refractory to medical treatment.

Because of the fact that the questionnaires were in Dutch, only
patients with good knowledge of Dutch were included.

The study was approved by the Local Committee of Medical Ethics
of the University Hospitals of Leuven.

Evaluation of Sinonasal Symptoms
All patients and control subjects were asked to express a general

appraisal of nasal breathing capacity on a scale of 0 (total blockage) to
10 (free nasal breathing). In addition, RP patients and patients who
planned for ESS were asked to evaluate their nasal breathing on both
sides in three specific situations, i.e., in rest, during physical activity,
and at sleep (0 representing total blockage and 10 representing free
nasal breathing). The nasal breathing score was obtained by adding
up the six items to a total score of 60.

Patients and subjects in both control groups also filled in the
22-item Sino-Nasal Outcome Test-22 (SNOT-22), a validated disease-
specific quality-of-life questionnaire for rhinosinusitis,12 in which pa-
tients have to score a total of 22 sinonasal symptoms on a scale of 0
(no problem) to 5 (very severe problem).

Evaluation of Structural and/or Mucosal Pathology
Nasal examination including nasal endoscopy was performed in all

individuals requesting RP and in patients who planned for sinus

From the Department of Otorhinolaryngology, Head and Neck Surgery, University
Hospitals Leuven, Belgium
The authors have no conflicts of interest to declare pertaining to this article
Address correspondence and reprint requests to P.W. Hellings, M.D., Ear/Nose/Throat
Department, University Hospitals Leuven, Campus Sint-Rafaël, Kapucijnenvoer 33,
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surgery. Endonasal pathology was divided into structural or ana-
tomic abnormality and inflammatory nasal or sinus disease. Struc-
tural causes were subdivided in nasal septum deviation, nasal septum
perforation, inferior turbinate hypertrophy, external and internal na-
sal valve narrowing, and adhesions in the nasal cavity. Alar insuffi-
ciency being a reason for external valve dysfunction was defined as a
medial movement of the lateral crura during inspiration in associa-
tion with a positive Cottle maneuver. Inner nasal valve dysfunction
with a narrow nasal vault was diagnosed by anterior rhinoscopy and
confirmed by a positive cotton ball test.

Sinonasal inflammatory disease was arbitrarily divided in rhinitis,
acute rhinosinusitis, and chronic rhinosinusitis with or without nasal
polyps. Rhinitis comprised a heterogeneous group of nasal disorders
characterized by one or more of the following symptoms: sneezing,
nasal itching, rhinorrhea, and nasal congestion.14 Rhinosinusitis (in-
cluding nasal polyps) was defined according to its definition in the
“European Position Paper on Rhinosinusitis and Nasal Polyps 2012”:
inflammation of the nose and the paranasal sinuses, characterized by
two or more symptoms, one of which should be either nasal block-
age/obstruction/congestion or nasal discharge, � facial pain/pres-
sure, � reduction or loss of smell; and either endoscopic signs of
polyps and/or mucopurulent discharge and/or edema/mucosal ob-
struction, and/or CT changes.15 Acute rhinosinusitis was defined as
symptoms that persisted for �12 weeks and with symptom-free
intervals if the problem was recurrent. Chronic rhinosinusitis was
defined as symptoms that persisted for �12 weeks.15

When allergic rhinitis/rhinosinusitis was suspected in a patient
without previous investigations for underlying sensitization, stan-
dard skin-prick tests were performed with house-dust mite, timothy
grass, smooth meadow grass, orchard grass, nettle, plantago, oxeye
daisy, mugwort, alder, birch, hazel, horse, cat, dog, rabbit, Alternaria,
Aspergillus, and Cladosporium (HAL Allergy, Leiden, the Netherlands).

Statistical Methodology
All analyses were performed using Microsoft Excel (for MAC ver-

sion 12.2.0, Katholieke Universiteit Leuven, Flanders, Belgium). Com-
parisons between the RP population and the control groups were
made by ANOVA test. Data are expressed as means � SEM. A
difference was considered to be significant when p � 0.05.

RESULTS

Patients’ Characteristics
Two hundred sixty-nine Dutch-speaking patients with esthetic na-

sal concerns, 90 patients who planned for ESS and 65 control subjects,
were included in the study. Demographic characteristics and details
of rhinologic history of RP population and control groups are sum-
marized in Table 1.

Nasal Breathing Problems in Patients Seeking
Esthetic RP and in Control Groups

The mean general appraisal of nasal breathing by the patient on a
visual analog scale ranging from 0 (total blockage) to 10 (free nasal
breathing) was 4.3 � 3.1 in the RP population (n � 267), 4.1 � 2.4 in
patients who planned for ESS (n � 90), and 8.0 � 1.6 in the control
group (n � 65). There was a significant difference in general evalua-
tion of nasal breathing between RP patients and control subjects (p �
0.001) but no significant difference between patients requesting RP
and patients who planned for sinus surgery (p � 0.29; Fig. 1). Only
22% of RP patients scored their general nasal breathing as �7, rep-
resenting good and satisfactory nasal breathing.

Using the self-made nasal breathing score, the mean nasal breath-
ing score in patients requesting RP was 28.5 (ranging from 0 to 60,
with SEM of 14, and maximal score of 60) and in patients who
planned for ESS the score was 25.3 � 13.2.

In the overall RP population 229 of 269 (85%) patients and in
patients requesting revision RP 77 of 88 (88%) patients expressed the
desire for improvement of their nasal breathing.

Nasal Structural Pathology in Patients Seeking
Esthetic RP and in Patients Who Planned for ESS

In 167 patients seeking esthetic RP at least one structural cause for
sinonasal pathology was identified during clinical examination (62%).
The most frequent problem encountered was septal deviation, found
in 145 patients (54%), followed by internal nasal valve dysfunction in
38 patients (14%), inferior turbinate hypertrophy in 30 patients (11%),
and external nasal valve dysfunction in 21 patients (8%). In patients
requesting revision RP (n � 88) residual septum deviation was found
in 41 patients (46%), followed by internal nasal valve dysfunction in
15 patients (17%) and external nasal valve dysfunction in 11 patients
(12%; Table 2).

In patients who planned for ESS (n � 90), structural pathology was
found in 20 patients (22%). The most frequent problem encountered
was septal deviation, found in 14 patients (15%), followed by turbi-
nate hypertrophy in 6 patients (7%).

Mucosal Disease in Patients Seeking Esthetic RP
and Patients Who Planned for ESS

Mucosal disease was present in 75 of 269 RP patients (28%), with
rhinitis diagnosed in 48 patients (18%), recurrent acute rhinosinusitis
in 6 patients (2%), and chronic rhinosinusitis with or without nasal
polyps in 21 patients (8%). Skin-prick tests were performed in 44
patients and were positive in 36 patients (13% of RP patients; Table 2).

In patients who planned for ESS (n � 90), 67 patients presented
with chronic rhinosinusitis (with or without nasal polyps; 74%), 20
patients with recurrent acute rhinosinusitis (22%), and 4 patients with
rhinitis (4%; Table 2).

Table 1 Demographic characteristics and details on rhinologic history of patients requesting RP, patients who planned for ESS, and
control subjects

Demographic Characteristics Rhinoplasty (n � 269) ESS (n � 90) Controls (n � 65)

Age 33 � 13 44 � 17 37 � 17
Gender (female/male; %) 52/48 51/49 57/43
History of sinus surgery (%) 5 40 0
History of septoplasty (%) 10 8 1
History of RP (%) 33 0 0
Nicotine (%) 20 10 17
Patient reported allergy (%) 18 45 8
Asthma (%) 2 3 0
Nasal steroids usage (%) 15 54 1

ESS � endoscopic sinus surgery; RP � rhinoplasty.
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SNOT-22 Scores in Patients Seeking Esthetic RP and
in Control Groups

In patients requesting RP, the mean SNOT-22 score was higher than
in control patients but lower than in those patients who planned for
ESS: 31.8 � 23.3 (n � 251) in RP patients, 48.5 � 22.0 (n � 90) in
patients who planned for ESS, and 11.6 � 7.9 (n � 65) in control
subjects. There was a significant difference in the mean SNOT-22
score between all three groups (p � 0.001; Fig. 2).

DISCUSSION
This large-scale observational study highlights the high prevalence

of functional sinonasal symptoms and pathology in patients seeking
esthetical RP. The overall nasal breathing in our population was
evaluated as poor and 85% of patients expressed the desire for im-
provement of their nasal breathing. The high prevalence of functional
burdens in our population is probably partly caused by a referral bias
because our center is a tertiary referral center for RP and general

rhinology. However, these data reinforce the need for the RP surgeon
to be familiar with the different etiology of functional nasal burdens
and with its medical and surgical treatment.

Clinical examination of our RP patients revealed in 62% at least one
structural abnormality that interferes with the normal nasal breath-
ing, whereas in patients who planned for ESS, this percentage was
only 22%. The most frequently encountered structural problems in
the overall RP population were nasal septal deviation (in 54% of
patients), followed by internal nasal valve dysfunction (14%), inferior
turbinate hypertrophy (11%), and external nasal valve dysfunction
(8%). In patients seeking revision RP, 88% of patients expressed the
desire for improvement of their nasal breathing. Residual nasal septal
deviation (46%) and nasal valve insufficiency (29%) were the most
frequently occurring structural problems in this subgroup of patients.
This is in accordance with previous research, where authors reported
neglected anatomic problems inside the nose becoming the source of
nasal symptoms after surgery leading to postoperative dissatisfaction
and revision RP.1,5,13

Mucosal disease was present in 28% of RP patients; in 36 patients
(13% of RP patients) sensitization to commonly inhaled allergens was
diagnosed. The negative influence of nasal mucosal disease on quality
of life has been extensively documented.8–12,14–16 On the other hand,
the condition may frequently be trivialized and/or unrecognized.15,16

Because most of these patients benefit from medical treatment, proper
diagnosis and, when indicated, initiation of medical therapy should
be implemented in the preoperative assessment of every patient
undergoing esthetic nasal operation.

The high prevalence of sinonasal burdens in our population is
reflected by the reduced disease-specific quality of life, as mea-
sured with the SNOT-22. The mean SNOT-22 score in our popu-
lation was 31.8 � 23.3, comparable to the SNOT-22 score found in
patients with allergic and nonallergic asthma.17 The mean
SNOT-22 score was significantly higher than the mean SNOT-22
score in control subjects (11.6 � 7.9) but lower than in patients who
planned for sinus surgery (48.5 � 22.0).

We can conclude that the prevalence of functional sinonasal
symptoms and pathology in patients seeking esthetic RP is high
and therefore should not be overlooked at the time of planning
surgery. The RP surgeon should be familiar with the different
etiology of functional nasal burdens and with its medical and
surgical treatment.
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