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Abstract

Background: Inferior turbinate procedures are applied to relieve medically refractory nasal obstruction. However, the nature of
congestion differs between allergic(AR) and non-allergic rhinitis(NAR). This study compares surgical outcomes between AR and
NAR patients.

Methodology: A case-control study of patients undergoing turbinate + septoplasty surgery for nasal obstruction was performed.
Patient reported outcomes were: nasal obstruction, global nasal function(GNF), and sino-nasal outcome test(SNOT-22) with rhini-
tis, facial symptom, sleep and psychological sub-scores . Nasal peak inspiratory flow(NPIF) assessed nasal airflow. Measurements
were obtained preoperatively and 3 months postoperatively.

Results: 190 patients were assessed. AR had worse obstruction and worse GNF. All outcomes improved post-surgery; nasal ob-
struction, GNF, SNOT-22, rhinitis-symptoms, facial-symptoms, sleep-function, psychological-function and NPIF. GNF improvement

was greater in AR. NPIF improvement was similar between groups.

Conclusions: Both AR and NAR patients gained benefit from surgery to relieve nasal obstruction. AR patients demonstrate grea-

ter improvement in GNF score but allergy management may contribute to this.
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Introduction

Nasal obstruction is a common presenting symptom in rhino-
logy practice and a common feature of both allergic rhinitis
(AR) and non-allergic rhinitis (NAR)™". However the underlying
pathophysiology of these two conditions is different. AR is an
example of type | hypersensitivity reactions. This involves a
complex sequence of events leading to excess production of IgE
antibodies in response to an allergen®. Both turbinate hyper-
trophy and vasodilation are associated with allergic changes®.
In contrast the mechanisms underlying non-allergic rhinitis are
less clear. It is associated with nasal hyper-reactivity to non-
immunologic stimuli® and abnormal autonomic regulation®%.

Vascular congestion and loss of vasomotor tone are thought to
be major contributors to obstruction in NAR.

Obstruction, and rhinitis cause significant morbidity, and are
consistently associated with decreased quality of life and sig-
nificant economic costs®?. Conservative and medical therapies
constitute first line treatment options. When the outcomes of
these are unsatisfactory, surgical management is often recom-
mended® ., Procedures on the nasal turbinates and septum are
common surgical strategies to resolve nasal obstruction®. Des-
pite evidence for surgical intervention, there is little evidence to
suggest if improvements are dependent on the aetiology of that



obstruction.

Objective measures have an important role in the assessment of
nasal surgery outcomes given the potential placebo influence of
surgery on patient reported outcomes” ®. Nasal peak inspiratory
flow (NPIF) is a low-cost, noninvasive, easy to perform clinical as-
sessment of nasal patency. It is a physiologic measure indicating
the highest airflow achieved through both nostrils during maxi-
mal forced nasal inspiration. It has shown to be reproducible in
healthy and rhinitis patients® 9. It has comparable diagnostic
accuracy to anterior rhinomanometry""” and correlates with
acoustic rhinometry?. Minimal clinically important difference
(MCID) has been validated for NPIF '3,

This study aims to define the benefit imparted from turbinate
reduction in the care of rhinitis patients, and determine the
influence of rhinitis eitiology on the effects of surgery. This in-
formation would be of benefit to provide patients and clinicians
with expectations from surgery in these conditions.

Materials and methods

Study population

Consecutive patients from a single tertiary rhinology practice in
Sydney, Australia were recruited. Data was gathered prospecti-
vely in patients undergoing turbinate surgery who presented
with nasal obstruction as a primary complaint. Patients un-
dergoing surgery had nasal obstruction that had not resolved
satisfactorily with intranasal corticosteroids (at least 4 weeks),
antihistamines, saline therapies and intranasal capsaicin where
clinically appropriate.

Demographic details collected included date of birth, gender,
smoking status and asthma status. A current smoker was de-
fined as an individual who had been smoking cigarettes within
3 months of the assessment date. Asthma status was defined as
a formal response to -agonist of >15% FEV1 on spirometry, or
decrease >15% from methacholine challenge or patients cur-
rently using inhaled therapy.

Patient consent was obtained and approval obtained from the
local Human Research Ethics Committee (SVH 09/083)

Allergy status

At the time of surgery, the patient had a 10m| EDTA blood
collection, which was analyzed for total and specific IgE (IU/

mL) using an ImmunoCAP method. Serum specific IgE to four
allergen mixes were evaluated (Dust mite, mould, animal and
grass). House dust allergen mix tested for Dermatophagoides
pteronyssinus, Dermatophagoides farinae, Blatella germanica,
mould mix for Penicillium chrysogenum, Cladosporium herbarum,
Aspergillus fumigatus, Alternaria alternata , epithelial mix for Cat
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dander, Horse dander, Cow dander, Dog dander and grass mix
for Cynodon dactylon, Lolium perenne, Phleum pratense, Poa pra-
tensis, Sorghum halepense and Paspalum notatum. Serum specific
IgE (>0.35mU/L) for any four of mixed airborne antigens was
considered positive or a total serum IgE greater than 100KU/L.
Patients with neither were classified as NAR. No patients re-
ceived oral corticosteroids for 4 weeks prior to surgery when the
serum and tissue was taken for assessment.

Surgical technique

A medial flap turbinoplasty was performed by the same
surgeon, using a surgical technique described previously‘'*

19, The procedure commences with the creation of a window

to the inferior meatus, at the anterior inferior turbinate in the
axilla between the inferior turbinate medially and the pyriform
aperture laterally. This step allows access to the inferior meatus
without destabilizing the turbinate and visualization of the valve
of Hasner to prevent injury. The mucosa of the apex of the infe-
rior meatus can be removed to prevent lateral stripping during
the procedure. The posterior soft tissue tail is removed with the
microdebrider, and a medial flap is created by removal of the
inferior border a variable distance up the medial side depending
of extent of reduction required. The remaining mucosal flap

is elevated in a sub-periosteal plane using a cottle dissector.
Any inferior attachments can be released with iris scissors. The
turbinate bone and lateral mucosa are then removed along the
vertex of the inferior meatus. Once the bone and lateral mucosa
have been removed, the arterial supply, the medial and lateral
branches of the inferior turbinate artery, are identified and ex-
posure is maximized. With adequate exposure and visualization,
precise cautery can be applied using a bayonetted bipolar. This
is not a neurovascular pedicle as the posterolateral nasal nerves
supply the medial mucosa. Attention is then directed at sculp-
ting the anterior head undermining the soft tissue with microde-
brider or ensure bone removal is flush to the pyriform. This will
help to ensure the critical area at the internal valve is adequately
reduced. The medial flap is then placed in its final position
curving inferolaterally and surgicel dressing is dressed over

the inferior cut edge. Because this procedure leaves minimal
exposed mucosa and no bone exposure, the medial flap heals
rapidly with minimal crusting @9, The technique is notable for
its preservation of the medial mucosa and selective ablation

of the inferior turbinate artery (Figure 1). The authors believe
that this assists with removal of perceived nasal cycle, postural
congestion and lower post-operative epistaxis. Procedures were
performed alone or in conjunction with a septoplasty.

Outcome assessment

Patient reported outcome measures (PROMs) and NPIF were
measured preoperatively and at least 3 months postoperatively.
Nasal obstruction was measured using a 6-point Likert scale.
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Figure 1. The medial flap turbinate reduction is demonstrated. The

preoperative view of the right (A) and left (B) nasal cavity of a patient
with persistent allergic rhinitis is shown. The post-turbinoplasty right (C)
and left (D) airway demonstrates the expected change in this patient
population. The medialization of the turbinate is key features as much as

reduction in volume.

Grading of nasal obstruction as subjectively assessed by the
patient ranged from “no problem” (0) to “problem as bad as it
can be”(5). The sinonasal outcome test 22 (SNOT-22) was used
to assess disease specific quality of life"®. This tool has been
used to assess rhinitis, septal and other non-sinus interventions
1617 SNOT-22 Total (0-110) was derived by summation of all
question scores. The SNOT-22 derived rhinitis symptom (0-25),
facial symptom (0-20), sleep function (0-15), and psychological
function scores (0-25) are validated subdomains &9, The global
nasal function score (GNF) was measured using a 13-point
Likert scale ranging from -6 (terrible function) to +6 (excellent
function).

NPIF was measured using a mini-wright peak flow meter with
an anaesthetic mask (Clement Clarke International, Australia)
03), The patient’s NPIF was measured in a seated position with

a good seal ensured and the patient instructed to make a
maximal inspiratory effort with the mouth closed. Patients were
educated on technique. The best result of three attempts within
10% of repeated recordings was used ©. The unit of measure
was L/min.

Statistical analysis

The data was de-identified, and analysed with IBM® SPSS®
Statistics Version 22 (SPSS, Inc., Chicago, IL, USA). Chi-squared
analysis of proportions was used for gender, asthma and smo-
king status. Nasal obstruction and GNF scores were tested using
a Kendall’s tau-b analysis. Where possible, these ordinal scores

Table 1. Patient haracteristics based on allergy status at the time of sur-

gery.

racteristic Allergic Non-allergic p-value
n 45 145
Age (years) 37.20+£13.71 42.90+13.56 0.015
Female (%) 44% 44% 0.971
Asthmatics (%) 37% 16% 0.006
Smokers (%) 7% 6% 0.954
Septoplasty (%) 93% 81% 0.045

were represented as % above or below a threshold for ease of in-
terpretation but they were analysed as ordinal values. Age, NPIF
and SNOT-22 domains were parametric in nature and expressed
as mean + standard deviations (SD). Independent sample t-
tests were performed to compare means between AR and NAR
groups. Paired sample t-tests were performed to compare pre-
operative and post-operative outcomes. Values where p<0.05
were considered statistically significant.

Results

Demographic data

190 patients (42+14years, range 19 to 74 years, 44% female)
were assessed. Asthma was prevalent in 21.1% and smoking in
6.3%. Positive allergy status was defined in 23.7% (n=45). AR pa-
tients were younger than NAR (37.20+13.71yrs v 42.90+13.56yrs,
p=0.017) and had a greater prevalence of asthma (37% v 16%,
p=0.006). Concurrent septoplasty was performed more com-
monly in the AR group (93% v 81%, p=0.045) Patient characteris-
tic comparison is shown in Table 1.

Baseline assessments

For the study population a nasal obstruction score of >3 was
reported by 84% of patients. The total SNOT22 was 39.33+19.31,
with subdomain findings: rhinitis symptom score 8.36+5.40,
facial symptom score 3.86+3.95, sleep function score 7.26+4.14
and psychological function score 10.19+6.62. A GNF score of <-3
was reported by 66% of patients. NPIF for the whole group was
101+39L/Min.

At baseline, the AR and NAR groups appeared similar in most
outcomes. The AR group had a greater proportion of patients
with greater Nasal Obstruction (91% v 82% % with score=>3,
p=0.039), and worse GNF (84% v 60% % with score <-3, p=0.003)
(Table 2).

Effects of surgical intervention
Improvements in all measures were observed for the entire
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Table 2. Comparison between AR and NAR Group outcomes at baseline.

Characteristics Allergic Non-allergic
n 45 145
Nasal obstruction (% > 3 (Moderate problem)) 91% 82% 0.039
SNOT22 total (0-110) 42.20+17.96 38.41+19.70 0.643
Rhinitis Symptom (0-25) 9.31+5.36 8.05+5.40 0.979
Facial Symptom (0-20) 4.04+3.55 3.81+4.076 0.111
Sleep Function (0-15) 7.58+4.20 7.16+4.12 0.479
Psychological Function (0-25) 10.49+6.32 10.09+6.74 0.654
Global nasal function (%<-3 (Poor)) 84% 60% 0.003
NPIF (L/min) 102+34 100+40 0.429
Table 3. Measured effect of surgical intervention for nasal obstruction.
Outcome Preoperative Postoperative Change p-value
SNOT22 total (0-110) 39.33+19.31 23.24+17.44 -15.32+19.69 <0.001
Rhinitis Symptom (0-25) 8.36+5.40 6.14+4.48 -2.04+5.73 <0.001
Facial Symptom (0-20) 3.86+3.95 2.79+3.11 -1.01+3.99 <0.001
Sleep Function(0-15) 7.26+4.14 3.69+3.76 -3.44+4.29 <0.001
Psychological Function (0-25) 10.19+6.62 6.02+6.31 -3.89+6.73 <0.001
NPIF (L/min) 101.04+38.96 167.91+£42.80 65.58+39.07 <0.001
Table 4. Effect of surgical intervention based on allergy status.
Outcomes from surgery Allergic Non-allergic p-value
n 45 145
Nasal obstruction (% with improvement) 83% 81% 0.957
ASNOT22 -15.76+23.76 -15.17+18.28 0.883
ARhinitis -1.57£7.00 -2.19+£5.27 0.603
AFacial Symptoms -0.76+4.17 -1.09+3.94 0.507
ASleep -4.10+4.68 -3.23+4.15 0.291
APsychological -4.17+6.67 -3.81+6.42 0.764
AGlobal nasal function (% with improvement) 100% 90% <0.001
ANPIF (L/min) 70.19+35.62 64.32+40.04 0.472

group post-operatively (Table 3).

An improvement in nasal obstruction score was observed, with
fewer patients reporting the problem as moderate or worse (<3)
following surgery (84% v 22%, p<0.001). Overall 83% of patients
reported an improvement. SNOT22 scores improved post-
operatively (39.33£19.31 v 23.24+17.44, p<0.001), with similar

improvements observed across all subdomains (Table 3). GNF
improved with fewer % patients reporting poor or worse func-
tion (<-3) compared to baseline (66% v 6%, p<0.001) and 93%
reporting an improvement. Nasal airflow measured by NPIF also
increased (101.04+38.96L/min v 167.91+42.80L/min, p<0.001).
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Allergic v Non-allergic groups

AR and NAR groups demonstrated similar improvements from
surgery (Table 4). Total nasal obstruction scores were similar, as
were SNOT22 and subdomain score changes. The AR group had
a higher percentage of patients with an improved GNF Score
(100% v 90%, p<0.001). Changes in NPIF were similar between
groups (AR A70.19+35.62L/min v NAR A64.32+40.04L/min,
p=0.472).

Discussion

Although there is objective evidence to show that nasal surgery
can result in improved airflow and patient reported outcomes
20, few reports investigate whether allergy, or the nature of their
turbinate pathology is an important factor in post-surgical nasal
function. The population recruited for this study had compa-
rable characteristics of age (42+14yrs) and gender distribution
(44% female) to other studies assessing outcomes of turbinate
and septal surgery 224 The outcome measures utilized were
chosen based on their practicality and previous use in the as-
sessment of rhinological conditions. The SNOT-22 questionnaire
is a validated instrument previously used in the assessment of
nasal surgery 1617,

The baseline NPIF found in this study was 10138 L/Min and is
below the normal range for healthy volunteers 229, Variations
in NPIF are known to occur with gender, age, ethnicity and
technique of measurement ©'>2%, However, our findings appear
comparable (102.10+21.39 L/min) to a similar study of a Turkish
population presenting with nasal obstruction and nasal septal
deviation.

The increase in Nasal Peak Inspiratory flow of 66+£39L/min is
above the minimal clinically important difference (MCID) of

20 L/min 329, This change in NPIF compares well to surgeries
using only nasal septum modification (35L/min) ?°27; alternate
turbinate surgery techniques (25L/min) @, and patients with AR
who underwent turbinate procedures 23L/min ©®. Along with
this study, all these prior studies demonstrate improvement
above the MCID. A prior laser turbinate study gave comparisons
between NPIF in AR and NAR groups and although changes of
36L/Min versus 22L/min were reported, these were similarly
found not to be statistically significant ?". The higher overall
change in NPIF reported here may be attributed to different po-
pulation, measurement techniques, and differences in operative
procedure.

Improvements were found in all PROMs in this study. Improve-
ments have previously been reported using a variety of tools
including visual analogue scales®"2*2+29, SNOT-229 and NOSE
questionnaire®®3", It is difficult to compare these with the
current study given variations in measurement tools, patient
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cohorts and surgical procedures. It is interesting to note that pa-
tients in both groups reported improvement in all subdomains
(rhinitis symptom, facial symptom, sleep functional and psycho-
logical function scores). A prior study comparing septoplasty
outcomes in AR v NAR group showed PROM(NOSE) to be supe-
rior in NAR. This incongruence to the current study can be at-
tributed to the different patient selection where in AR groups in
the septoplasty study received no adjunctive treatments such as
turbinate procedures or pharmacotherapy therapy. The nature
of the nasal obstruction in the AR group was likely multifactorial
and correction of the nasal septum deviation alone was perhaps
insufficient to achieve equitable outcomes in the groups ©2.

The GNF score improvement was found to be greater in the AR
group greater compared with the NAR group.

Concomitant septoplasty is a potential confounding factor in
this finding. The rate of septoplasty in the overall group was
very high at 83%. A higher proportion of patients with what the
author considered clinically important septal deviations where
present in the AR group (93% v 81%, p=0.045). This may add to
the higher GNF experience in this group. However, the authors
rarely believe that non-traumatic, or development, septal de-
viation contributes to acquired adult nasal congestion. If there
is the perception of normal nasal breathing after the second
growth spurt and then acquired adult onset congestion occurs,
then turbinate pathophysiology is usually a more important fac-
tor than septal abnormalities. A developmental septal deviation
might lead to one side become congested prior to the other but
is not per se the 'cause’ of the acquired adult onset obstruction.
Ancedotal experience is that post-turbinoplasty patient become
aware of airflow asymmetry, post-operatively, if the septum is
not addressed. In addition to the differing rate of septoplasty,
the AR group was found to have poorer baseline function both
in Nasal obstruction and GNF which may allow greater impro-
vement in symptoms. Additionally ongoing pharmacotherapy
such as intranasal steroids which provide greater efficacy in the
AR patients may provide greater improvement in the post-
operative AR group resulting in improved post-surgical nasal
flow and PROMs. The efficacy of these medications post-surgery,
and comparisons with AR and NAR to our knowledge has not
previously been studied. Other therapies such as Immunothe-
rapy may also provide some additional benefit in the AR group
resulting in the noted greater improvement in GNF.

Assessment of the degree of turbinate hypertrophy was not
collected. It has previously been studied in nasal obstruction
and turbinate surgery and found to have high correlation

with nasal obstruction score, and PNIF 8. Anterior rhinoscopy
assessment of the nasal airway has previously been assessed

by the authors"*' for assessment of outcomes in turbinate
reduction The ordinal scale used did demonstrate improvement



post-surgery in the total group, however was not predictive of
outcome of turbinate reduction as measured by need for further
intervention at twelve months. Studying turbinate size using
new validated measures ®¥, comparing the size of turbinates

pre and post-operatively in the two groups and their correlation

Conclusion

surgery.

effect with NPIF and PROMS may provide additional evidence to

the impact of turbinate surgery. Within this study, allergic and
non-allergic populations were assessed at a relatively short time
point post-operatively. Although there were few differences
observed in the outcomes between groups, different disease pa-
thophysiology and medical treatments may affect nasal airflow

at later time points. Thus, further long-term assessments would

be of value in future studies.
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