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A B S T R A C T

Objective: To evaluate whether a diagnosis of allergic rhinitis affects surgical outcomes of open septorhinoplasty
(OSR) and to examine whether OSR provides the same level of improvement in quality of life to patients with
and without allergic rhinitis.
Study design, setting, subjects and methods: We performed a retrospective evaluation of 646 patients who un-
derwent open septorhinoplasty in a tertiary otolaryngology practice between 2008 and 2015. Preoperative and
postoperative quality of life (QoL) measurement using the validated Nasal Obstruction Symptom Evaluation
(NOSE) Scale was performed on 307 patients meeting inclusion criteria. These patients were then divided into
two groups based on a diagnosis of allergic rhinitis (non-AR vs AR). Comparisons were then made based on
quality of life improvements by the NOSE score.
Results: There were 213 patients in the non-AR group vs. 94 patients in the AR group. After OSR, patients in both
groups experienced significant improvement in nasal airway obstruction. Pre-op NOSE score averages were
similar for the non-AR and AR groups (69.9 vs 73.4 p= 0.087). Average improvement in NOSE score for the non-
AR and AR groups at 30 days was 48.6 vs 45.9 (p=0.41); and at 90 day of 48.1 vs 51.5 (p= 0.402).
Conclusion: Patients with and without allergic rhinitis experience similar OSR outcomes as measured by the
NOSE score. Open septorhinoplasty addresses multiple components contributing to nasal airway obstruction,
and may offset the effects of allergic rhinitis. When indicated, it should be offered to patients with allergic
rhinitis after complete medical management.

1. Introduction

Allergic rhinitis is a highly prevalent disease in the United States,
affecting 1in 6 adults. It negatively affects quality of life, and leads to
losses in job productivity of $2 to $4 billion annually [1]. Allergic
rhinitis is a type 1 hypersensitivity reaction that occurs when allergens
in the nasal mucosa induce an IgE mediated inflammatory response [2].
Symptoms include rhinorrhea, nasal obstruction, sneezing and itching.
It is often diagnosed by clinical history and physical examination, but
nasal allergen provocation and specific IgE tests are also important
adjuncts in diagnosis [3]. Comorbid conditions include asthma, atopic
dermatitis, sleep-disordered breathing, conjunctivitis, rhinosinusitis,
and otitis media. Nasal allergy has also been shown to affect outcomes
of nasal surgery [4,5].

Nasal obstruction can be caused by multiple factors including in-
fection, allergies, and structural deformities. Structural culprits leading
to nasal obstruction include septal deformities, turbinate hypertrophy,
and nasal valve collapse. Nasal airway obstruction due to nasal valve

collapse affects over 30 million individuals [6]. Various treatment
methods can be used to address nasal airway obstruction, depending on
the etiology. These include decongestants, nasal steroids, nasal stents,
and surgery.

Functional rhinoplasty is undertaken to improve structure and
function of the nose. Indications for this procedure include congenital
nasal deformities such as cleft lip or palate nasal deformity, and ac-
quired nasal deformities such as trauma, septal deviation, and nasal
valve collapse. Rhinoplasty is employed to improve nasal valve cross-
sectional area and improve nasal breathing. Mucosal disorders such as
allergic rhinitis has been described as a cause of persistent airway ob-
struction after rhinoplasty [7]. Functional rhinoplasty also improves
nasal passage airflow evaluated by validated outcome measures such as
the Nasal Obstruction Symptom Evaluation (NOSE) score, a health re-
lated quality of life (QoL) measure developed by Stewart et al. in 2004
[8].

Prior studies have suggested that patients with allergic rhinitis ex-
perience a less profound improvement in NOSE scores [4]. However,
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Stewart et al. reported that septoplasty outcomes as measured by the
NOSE score seems to be unaffected by a diagnosis of allergic rhinitis
[9]. No study in the English literature has specifically evaluated the
effects of allergic rhinitis on quality of life outcomes of septorhino-
plasty. The aim of this study is to evaluate the effect of allergic rhinitis
on outcomes of open septorhinoplasty as evaluated by a QoL measure
such as the NOSE score.

2. Methods

Institutional Review Board approval was obtained from the
Colorado Multiple Institutional Review Board (COMIRB), and a retro-
spective review of the electronic medical record (EPIC, Verona, WI and
Siemens Enterprise Document Management System, Malvern, PA) was
undertaken. We performed a retrospective evaluation of 646 patients
who underwent open septorhinoplasty by a single surgeon (AAW) in a
single tertiary referral center between 2008 and 2015. Inferior turbi-
nate reduction was performed when there was either mucosal or bony
inferior turbinate hypertrophy. Surgical maneuvers utilized included
submucosal turbinate reduction with a microdebrider followed by bony
outfracture. Those patients included in the AR group presented with
clinical symptoms of nasal congestion, obstruction, rhinorrhea, post-
nasal drip, eye redness and tearing in response to environmental trig-
gers. Inclusion criteria for the current study included: 1.
Age > 18 years old, 2. Presence of nasal airway obstruction, and 3.
Completion of NOSE questionnaire. Exclusion criteria included: 1.
Presence of nasal deformity due to trauma, 2. Presence of inflammatory
diseases such as granulomatosis with polyangitis, chronic rhinosinusitis
and nasal polyposis. Main outcome measure was improvement in NOSE
scores at three months after open septorhinoplasty. These patients were
then divided into two groups based on a diagnosis of allergic rhinitis
(non-AR vs AR). Comparisons between the AR and non-AR groups were
made based on the NOSE score. Comparisons of intraoperative inter-
ventions were also made between the two groups. Comparisons of
perioperative medical management were also performed between the
two groups. Statistical analyses were performed with a two-sample t-
test accounting for appropriate variances. Criteria for significance were
set at a p-value< 0.05.

3. Results

Three-hundred and seven patients met inclusion criteria. The mean
preoperative NOSE score was 70.7 (95% CI 68.6–72.9 ± SD 19.4),
while the mean 90-day postoperative NOSE score was 19.2 (95% CI

16.2–22.2 ± SD 19.9) (Fig. 1). The mean 30-day delta NOSE score was
46.7 (95% CI 43.7–49.7 ± SD 23.2), and 50.4 (95% CI
46.6–54.1 ± SD 25.1) at 90 days (Fig. 2). There were 213 patients in
the non-AR group vs 94 patients in the AR group. Male: female ratio
was 0.6 for the AR group, and 0.58 for the non-AR group. (p=0.74)
Average age was 43.1 in the AR group and 39.0 in the non-AR group.
(0.024) (Table 1) Pre-op NOSE score averages were similar for the non-
AR and AR groups (69.9 vs 73.4 p= 0.087). After OSR, patients in both
groups experienced significant improvement in nasal airway obstruc-
tion. Average improvement (delta) in NOSE score for the non-AR and
AR groups at 30 days was 48.6 (95% CI 43.0–54.2 ± SD 23.9) vs 45.9
(95% CI 42.4–49.4 ± SD 23.0) (p=0.41); and at 90 days of 48.1 (95%
CI 40.9–55.3 ± SD 27.2) vs 51.5 (95% CI 47.0–55.9 ± 24.0)
(p= 0.402). Intraoperative interventions such as spreader grafts, batten
grafts, columellar struts, flaring sutures, osteotomies, and inferior tur-
binate reduction were performed at similar rates between the two
groups. Preoperative nasal steroids were used in 50% of patients with
allergic rhinitis and 19.7% of patients without allergic rhinitis. There
was a statistically significant reduction in intranasal steroid use in both
groups, to 30.9% and 11.3% respectively (p < 0.05). This data is
presented in Table 3. Revision and complication rates were similar
among the two groups. (Table 2) 82 patients (28 AR vs 54 Non-AR) had
pre-op NOSE scores> 75, at 90 day follow up there was still no sig-
nificant difference in delta NOSE score between the groups (60.5 vs
65.5, AR vs Non-AR, p=0.385).

4. Discussion

Open septorhinoplasty has greatly evolved from the writings of
Sushrutha in seventh century India to a commonly performed proce-
dure by otolaryngologists and facial plastic surgeons today. Goodman
and Anderson popularized the open approach to rhinoplasty in the late
seventies and early eighties [10,11]. Since then, OSR has been shown to
provide good functional outcomes as measured by the NOSE score [12].

The improvements in NOSE score reported in the current study are
similar to prior single and multi-center cohorts evaluating QoL after
rhinoplasty. The delta NOSE of 50.4 is similar to 48.4, 44.6, 42.7 re-
ported by Rhee, Most and Lindsay respectively [13–15]. We demon-
strate that a diagnosis of allergic rhinitis does not have a significant
effect on quality of life after open septorhinoplasty, as measured by the
NOSE score. Our data suggests that septorhinoplasty improves disease-
related quality of life, as well as the need for intranasal steroids.

Karatzanis et al. reported that patients with AR experience worse
outcomes after septoplasty, and are less likely to be satisfied [4].

Fig. 1. Bar graph showing preoperative NOSE scores as well as 30 and 90 day postoperative NOSE scores.
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Stewart et al. reported that surgical treatment of allergic rhinitis with
inferior turbinate reduction as an adjunct to septoplasty does not pro-
duce an expected decrease in NOSE scores [9]. Septoplasty is a versatile
surgery that addresses nasal airway obstruction by removing and/or
straightening deviated areas. This procedure is sometimes combined
with inferior turbinate reduction, with or without out-fracture, to cor-
rect inferior turbinate hypertrophy. Septoplasty with or without inferior

turbinate reduction corrects these two targets, and is beneficial for
patients with appropriate surgical indications. Patients with allergic
rhinitis, however, have a baseline level of mucosal hypertrophy that
contributes to airway narrowing. While nasal airway cross sectional
area is improved by septoplasty, it may not be sufficient to overcome
the effect of allergic rhinitis, leading to relatively poorer outcomes.

Septorhinoplasty however, has the potential to address additional
areas of obstruction, including the columella, caudal septum and nasal
valves. The ability to utilize various grafts to surgically correct these
deformities allows the surgeon to provide structural support to areas
contributing to nasal airway obstruction. The correction of multiple
surgical targets during septorhinoplasty provides for greater increases
in nasal breathing improvement relative to septoplasty. This explains
our finding that patients with allergic rhinitis experience a similar de-
gree of improvement in NOSE scores compared to patients without al-
lergic rhinitis. In addition, patients in both groups experienced a sig-
nificant reduction in need for intranasal steroids postoperatively. This is
likely as a result of a generally improved nasal passageway.

The effect of allergic rhinitis on nasal obstruction should not be
understated. It has been described as a cause of secondary nasal ob-
struction following rhinoplasty surgery [16]. Patients with uncontrolled
allergic rhinitis will likely continue to have a level of baseline nasal
obstruction after nasal surgery, and it is important to treat these pa-
tients with appropriate medical therapy. Allergy testing and im-
munotherapy may also be entertained in patients who seek to discover
and eliminate specific causes of allergic rhinitis. While the data from
this study should not be used to abandon conservative management,
they do support safely performing septorhinoplasty when appropriately
indicated in patients with allergic rhinitis. The surgeon should seek to
balance form and function, and should have an extensive discussion
with the patient about subtle changes to nasal appearance.

There are a few weaknesses of this study. The study was performed
on patients seen by a single surgeon at a single institution, and it could
be made more robust, and externally valid by including more patients
from more institutions. However, the uniformity of the approach, pro-
cedure, and institutional setting improves internal validity and prevents
any variability in surgical results. Our outcome measure was NOSE
score at 3months. It is possible that 3months is not an adequate length
of time to sufficiently evaluate the surgical outcomes of OSR. Finally,
the diagnosis of allergic rhinitis was made clinically, in concert with
majority of practicing otolaryngologists, rather than skin or serologic
testing. Future prospective studies using skin or serological testing with
serological testing identifying levels of specific IgE are needed to more

Fig. 2. Bar graph showing delta NOSE scores at 30 and 90 days in the allergic rhinitis and control groups.

Table 1
Patient demographics.

AR Non-AR p-value

Male 56 123 –
Female 38 90 –
M:F 0.60 0.58 p=0.744
Age (yrs) 43.1 39.0 p=0.024

Table 2
Subgroup analysis.

AR (%) Non-AR (%) Total (%) p-value

Spreader graft 72.3 69.0 70.0 p=0.562
Batten graft 29.8 23.0 25.1 p=0.208
Columellar strut 93.6 92.9 93.2 p=0.824
Flaring suture 6.4 4.7 5.2 p=0.539
Osteotomies 18.1 28.1 25.1 p=0.065
Revision 23.4 18.8 20.2 p=0.357
Cosmetic 14.9 15.9 15.6 p=0.824
Complications 8.5 7.5 7.8 p=0.764
ITRa 92.6 89.7 90.6 p=0.424

a Inferior Turbinate Reduction.

Table 3
Patient medical management.

AR (%) Non-AR (%) p-value

Preop nasal steroids 50⁎ 19.7¥ < 0.01
Postop nasal steroids 30.9⁎ 11.3¥ < 0.01
Oral antihistamines 39.4 5.2 < 0.01
Nasal antihistamines 12.8 0.9 < 0.01
Nasal anticholinergics 6.4 1.4 0.01

⁎ Pre vs Post Op Nasal Steroids in AR (p=0.009).
¥ Pre vs Post Op Nasal Steroid Use in Non-AR (p=0.011).
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strictly define the treatment groups.

5. Conclusions

Patients that carry the diagnosis of allergic rhinitis experience si-
milar OSR outcomes as those without allergic rhinitis as measured by
the NOSE score. There is also a reduction in intranasal steroid use
postoperatively. The rhinoplasty surgeon should be aware of a patient's
diagnosis of allergic rhinitis and provide preoperative counseling ac-
cordingly. Open septorhinoplasty has the ability to address more factors
contributing to nasal airway obstruction than does septoplasty alone.
When indicated, open septorhinoplasty may be safely offered to pa-
tients with allergic rhinitis in addition to medical management.

Disclosure

MS has no disclosures, JG has no disclosures, AAW has no dis-
closures.
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