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Summary: Objective: The aim of the present study was to investigate the effect of allergic rhinitis on the success of the
operation in chronic otitis surgery by using score for allergic rhinitis (SFAR). Materials and Methods: In the present study;
121 patients, who underwent type 1 tympanoplasty were examined retrospectively. SFAR of all patients were recorded.
The graft success rates of 26 patients with allergic rhinitis (AR) and 95 patients with no allergic rhinitis group (NAR) were
compared. Results: While the graft success rate in NAR group was 89.5%, this rate was 80.8% in the AR group. However,
the difference between groups was not statistically significant (p = 0.311). Conclusion: These findings suggest that allergic
rhinitis decreases the graft success rate of the pathologies occurring in eustachian tube, middle ear and mastoid although
statistically significant difference wasn’t found. Prospective studies with larger patient groups are required in order to

evaluate this pathology.
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Introduction

Since the first application of tympanoplasty in chronic
otitis surgery by Zoéllner (1) and Wullstein (2) in 1952, var-
ious graft materials and techniques have been used. Today,
despite different operation techniques and grafts, success
rates still vary widely (3—5). Graft success rates are affected
by various factors such as perforation size and the type of
middle ear pathology (chronic tubal dysfunction, patholog-
ical middle ear mucosa).

Negative effects of nasal mucosa pathologies and eu-
stachian tube dysfunction on middle ear and mastoid are
known (6-10). It has been shown in various studies that
allergic rhinitis affects nasal mucosa and eustachian tube
functions (6—-10). Just as allergic reaction affects the nasal
mucosa and nasopharyngeal mucosa, it can also affect the
middle ear and eustachian tube mucosa (8—11). In numerous
studies, it was shown that there is an increase in allergic
rhinitis prevalence in the patients with chronic otitis media
with effusion (11, 12). Allergic rhinitis has a high prevalence
(10% and 54%) and its effects on middle ear and eustachi-
an functions are well recognized. However its effect on the
operation success in chronic otitis surgery has not been in-
vestigated (13—15). Allergic symptom history, in vivo and
in vitro tests are used in the diagnosis of allergic rhinitis
(16). However in the studies performed, it has been shown
that SFAR (17, 18) correlates with standard diagnostic tests
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and it can also be used in the diagnosis and treatment of
allergic rhinitis.

In patients undergoing tympanoplasty operation, demo-
graphical characteristics and middle ear pathologies were
similar. Graft success rates were compared in the patients
with and without allergic rhinitis by using the SFAR score.

Materials and Methods

In the present study, 121 patients with type 1 tympan-
oplasty were retrospectively examined between 2008 and
2013. Detailed history was taken from the patients and mi-
cro otoscopic physical examinations and laboratory tests
were carried out. After the evaluations of all patients were
completed, SFAR was recorded. Allergic rhinitis patient
group consists of the patients with the score of 7 or more,
as defined (Table 1). The patients, who did not have medical
treatment of allergic rhinitis before operation, were included
in the study. Treatment of allergic rhinitis was not given in
postoperative early period.

There were 26 patients in the allergic rhinitis group (AR)
and 95 patients in no allergic rhinitis group (NAR). Perfora-
tions in these patients consist of subtotal perforations with
over 75% of the tympanum membrane surface area. The
patients with ossicular chain defect, pathological middle ear
mucosa, cholesteatoma, tympanosclerosis and otorrhea are
excluded from the study. All of the patients had preoperative

ACTA MEDICA (Hradec Kralové) 2016; 59(1):10-13
http://dx.doi.org/10.14712/18059694.2016.48

© 2016 Charles University in Prague. This is an open-access article distributed under the terms of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use,

distribution, and reproduction in any medium, provided the original author and source are credited.



Tab. 1: SFAR (Score For Allergic Rhinitis) (17).

Items/discriminators Score Cumulative score
Blocked nose, runny nose, sneezing in past year (nasal symptoms) 1 for each symptom 3
Months of the year 1 for perennial 5
1 for pollen season

Nasal symptoms plus itchy eyes (rhinoconjunctivitis) 2
Triggers: Pollens, house dust mites, dust 2

Epithelia (cat, dog) 1
Perceived allergic status 2 11
Previous positive allergic tests 2 13
Previous medical diagnosis of allergy 1 14
Familial history of allergy 2 16
Total points 16

temporal CT examinations and those with mastoid pathology
were excluded from the study.

When all the patients were evaluated, follow-up peri-
od was determined to vary between 1 and 4 years. Average
follow-up period of the patients in AR group was 2.5 (1-4)
years and average follow-up period of the patients in NAR
group 3 (1-4) years. The graft success rates of type 1 tym-
panoplasy in 26 patients with allergic rhinitis (AR) (14 F,
12 M average 36.9 = 14.7) and 95 patients with no allergic
rhinitis group (NAR) (51 F, 44 M, average 31.6 + 13.3) were
compared.

Type 1 tympanoplasty operation was performed on
27 patients by using chondroperichondrial island graft and
on 94 patients by using temporal muscle fascia. Operation
procedure was standardized for both groups. Under general
anesthesia, over-underlay technique was used by a postauric-
ular approach. We used classical “over underlay” technique
with cartilage and fascia. The graft was placed over malleus
and under the annulus.

The patients were called for the controls in the post-
operative first, second weeks and in the first month. In
postoperative second week, spongostane and pomades with
antibiotics in the external ear way of the patients were as-
pirated. No antibiotics were given preoperatively to the
patients in neither of the groups. But oral penicillin was giv-
en to all patients postoperatively for 7 days in both groups.
Then patients were followed with monthly follow-up.

The repair of tympanic membrane perforation was con-
sidered as success criterion of the operation. Reperforation
was observed in 5 patients in AR group and in 10 patients
in NAR group.

Statistical analysis

Data analysis was performed by using SPSS for Win-
dows, version 11.5 (SPSS Inc., Chicago, IL, United States).
Whether the distributions of metric discrete variables was
normal or not was determined by Kolmogorov Smirnov test.

Data were expressed as mean + SD or median (min-max),
where applicable. While the mean differences between
groups were compared by Student’s t test, otherwise, Mann
Whitney U test was used for comparisons of the median val-
ues. Categorical data were analyzed by Pearson’s Chi-square
or Fisher’s exact test, where appropriate. A p value less than
0.05 was considered statistically significant.

Results

Graft success rates of 26 patients in AR group who un-
derwent type 1 tympanoplasty and 95 patients in NAR group
were compared. When the groups were examined in terms
of demographical properties; no statistically significant dif-
ference was observed (p > 0.05) (Table 2). No statistically
significant difference was found between the groups in terms
of gender, age, control period etc.

Tab. 2: Demographical characteristics.

Variables (§£§5) (nilg 6) p-value
Age (years) 31.6+13.3 | 36.9+14.7 | 0.0797
Gender 0.988%
Male 44 (46.3%) | 12 (46.2%)

Female 51(53.7%) | 14 (53.8%)

Follow-up times

(years) P 3(14) | 25(1-4) | 04069

+ Student’s t test, § Pearson’s chi-square test, § Mann Whitney
U test.

Average allergic rhinitis symptom score of 26 patients
with allergic rhinitis was calculated as 10 (7—15) while that
of 95 patients with no allergic rhinitis was 4 (1-6) (Table 3).

When the fascia and cartilage graft usage rates were
compared in both groups, no statistically significant differ-
ence was found (p = 0.151) (Table 4).
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Tab. 3: Descriptive statistics for SFAR scores.

Tab. 5: Mean ages regarding for both allergic rhinitis and graft

success.
NAR AR p-value 19
Intact 32.6+13.5 | 374+ 14.0 0.146
Perforated 232+83 34.8+19.0 0.251
p-value 19 0.007 0.727

SFAR score NAR AR
Number of cases 95 26
Mean 3.6 10.5
SD 1.34 232
Median 4 10
Minimum 1 7
Maximum 6 15
Tab. 4: The types of tympanoplasty in groups.
NAR AR p-value
(n=95) (n=26)

Tympanoplasty 0.151F
Fascia 75 (78.9%) | 17 (65.4%)
Cartilage 20 (21.1%) 9 (34.6%)

+ Pearson’s chi-square test.

When the graft success rates were evaluated, while per-
foration ratio in the patients with allergic rhinitis (+) was
19.2%, it decreased to 10.5% in the patients with no allergic
rhinitis. However, there was no statistically significant dif-
ference between groups (p = 0.311) (Figure 1).

No statistically significant difference was found between
AR and NAR groups in terms of average age in patients
with successful grafts (p = 0.146). No statistically signif-
icant difference was found between AR and NAR groups
in terms of average age in patients with perforated grafts
(p=0.251).

Average age of patients with perforated grafts was statis-
tically significant lower than patients with successful grafts
in NAR group (p = 0.007). No statistically significant dif-
ference was found between patients with perforated grafts
and patients with successful grafts in terms of average age
in AR group (p = 0.727) (Table 5).
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Fig. 1: Comparison of the graft success rate between the AR and
NAR groups.
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T The comparisons between NAR and AR groups, according to
the Bonferroni Correction p < 0.025 was considered as statistical-
ly significant, { The comparisons between Intact and Perforated
groups, according to the Bonferroni Correction p < 0.025 was
considered as statistically significant, § Student’s t test.

Discussion

Prevalence of allergic rhinitis in the population varies
between 10% and 54% (13—15). Despite its high prevalence
and its negative effects on the middle ear and mastoid, its
effect in chronic otitis surgery has not been investigated. It is
not considered in surgery planning and evaluation of success
criteria. To our knowledge, the present study is the first one
in the literature investigating the effect of allergic rhinitis on
tympanoplasty operation success.

Success rates in tympanoplasty still show variance de-
spite various operation techniques and different grafts (4, 5,
19). Success rates in the literature vary depending on various
factors such as the perforation size, weight of the middle
ear pathology (chronic tubal dysfunction, pathological mid-
dle ear mucosa), technique applied, monitorization period,
change in the number of cases etc.

Chronic tubal dysfunction has an important role between
such factors. Effect of allergic rhinitis on nasal mucosa and
eustachian tube functions is shown in various studies (6—10).
Mediators and cytokines released during allergic reaction
cause nasal and nasopharyngeal edema and hyper secretion,
leading to eustachian dysfunction (8—11). In the studies per-
formed so far; it has been shown that there is an increase in
allergic rhinitis prevalence in the patients with chronic otitis
media with effusion (11, 12, 20). In the study of Pelikan et al.
(11), it was shown in 87 patients with chronic secretory otitis
media that nasal allergy affects eustachian tube functions
and middle ear pressure changes, causing deterioration of
hearing functions. In the study of Alles et al. (12) performed
in 209 children with chronic otitis media with effusion; prev-
alence of allergic rhinitis was found to be 89%. The role of
allergy in otitis media with effusion can be correlated to
various mechanisms. Exposure of middle ear mucosa to al-
lergic reaction, nasal and nasopharyngeal inflammation and
obstruction of the edema occurring in the eustachian tube
and transmission of the bacteria from nasopharynx to the
middle ear via hyper secretion due to allergic reaction are
the essential factors.

In the diagnosis of allergic rhinitis; typical allergic symp-
tom history and diagnostic tests are used (16). Diagnostic
laboratory tests are in vivo (specific IgE etc.) and in vitro
(skin tests) tests (16). SFAR (17) is an efficient test in the



determination of allergic rhinitis prevalence defined in 2002.
In the studies performed; it was shown that SFAR correlates
with standard diagnostic tests and that it can be used in the
diagnosis and treatment of allergic rhinitis (17, 18). Ologe
et al. (18) has stated that 94.8% sensitivity and 95.1% spec-
ificity can be obtained in allergic rhinitis diagnosis by using
SFAR. In the present study; average allergic rhinitis symp-
tom score of 26 cases with allergic rhinitis was 10.46 +2.32.
Graft success rates in the literature show variability (4,
19, 21). After 24-months of follow-up; Cabra et al. (4) found
a success rate of 82% in the patients subjected to palisade
cartilage tympanoplasty and 64% in the patients subjected
to fascia tympanoplasty. Locovou et al. (19) have reported
a success rate of 97.2% in their study in 2014 performed by
using cartilage graft. Cavaliereet al. (5) have reported 100%
success ratio in tympanoplasty performed by using cartilage
shield graft in the study consisting of 236 patients. Such var-
iation in success rates can be due to the technique applied,
follow-up period and the variability in the number of cases.
In the present study; while the graft success rate was 89.5%
in the NAR group, it was found to be 80.8% in the AR group
(p = 0.311). These findings suggest that allergic rhinitis de-
creases the graft success rate of the pathologies occurring in
the nasal mucosa, eustachian tube, middle ear and mastoid,
although statistically significant difference wasn’t found.
Studies with higher number of patients can show statistically
significant difference. This pathology should be investigated
in chronic otitis media surgery because of its active role
in pathogenesis of secretory otitis media which has high
prevalence (11-13). Studies with larger number of cases are
required in order to evaluate this issue more thoroughly.

Conclusion

These findings suggest that allergic rhinitis decreases
the graft success rate of the pathologies occurring in nasal
mucosa, eustachian tube, middle ear and mastoid although
statistically significant difference wasn’t found. Prospective
studies with larger patient groups are required in order to
evaluate this pathology that influences middle ear and mas-
toid bone considerably.
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