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ABSTRACT
Objective: To determine the relationship between adenoidectomy and/or tonsillectomy in childhood and
allergic diseases in adulthood.

Materials and Methods: A survey investigating the history of adenoidectomy and/or tonsillectomy was ad-
ministered to patients that were followed-up by our department between January and June 2014 with the di-
agnosis of asthma, allergic rhinitis, urticaria-angioedema, drug allergy, food allergy, and venom allergy; patients
willing to participate were included in the study. The relationship and risk ratios were analyzed.

Results: Totally, 510 (female/male: 379/13 1) patients were included in the study: 248 with asthma, 205 with
rhinitis, 82 with drug allergy, 73 with urticaria, 24 with food allergy, and 14 with venom allergy. Of these, 65
(12.7%) had undergone adenoidectomy and/or tonsillectomy. Of these 65 patients, 4| had asthma, 33 had
allergic rhinitis, and 28 had other allergic diseases. No relation between the history of atopy and adenoid-
ectomy and/or tonsillectomy (p=0.129) was detected; however, there was a positive correlation between
asthma and patients aged <15 years having a history of tonsillectomy and/or adenoidectomy (p=0.020). The
risk of asthma was determined to be increased by |.96 fold among the patients, provided the patient had un-
dergone adenoidectomy and/or tonsillectomy (confidence interval [Cl]:1.14-3.36). No connection was ob-
served between atopic and non-atopic asthmatic patients in relation to adenoidectomy and/or tonsillectomy
(p=0.46). No relationship was observed between allergic rhinitis and adenoidectomy and/or tonsillectomy.

Conclusion: Adenoidectomy and/or tonsillectomy in childhood increase the risk of asthma in adulthood,
whereas it does not increase the risk of atopy. This result signifies the criticality of adenoidectomy or tonsil-
lectomy in the pathogenesis of asthma.
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Introduction

Adenoids and tonsils have significant roles in cellular and humoral immune systems. They are also
essential organs of mucosal immune defense system, which balances Thl and Th2 cells [I]. Ad-
enoidectomy and tonsillectomy are commonly performed in childhood; however, these procedures
might cause an immunologic imbalance and increase atopy or allergic diseases [2]. The mechanism of
adenoidectomy and tonsillectomy affecting allergic responses is unknown, and different studies show
contradictory results. In a review by Kohli et al [3], data compilation suggests a definitive association.
Contrarily, in the database analysis by Bhattacharjee et al [4], children experienced relief from asth-
ma after adenotonsillectomy. None of the studies report long-term outcomes or acknowledge the
progress of asthma in adulthood. It is crucial to determine whether there is a relationship between
the removal of these organs in childhood and a gradual increase in allergy in adulthood.

The present study aimed to determine whether previous adenoidectomy and/or tonsillectomy
is associated with allergic diseases, later in life.

Materials and Methods

Study Subjects

The present study was a retrospective cohort study. We recruited 510 patients who were ad-
mitted to the Department of Allergy and Immunology at Ankara University School of Medicine
between January and June 2014. All patients were requested to complete a questionnaire.

Questionnaire
This questionnaire included information regarding age, occupation (officer, housewife, student, or
other); existence of allergic diseases (asthma, allergic rhinitis, drug hypersensitivity, food allergy,
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urticaria-angioedema, or venom allergy); and the
age at diagnosis; if tonsillectomy was performed,
at what age and the reason of removal; if ade-
noidectomywas performed, at what age and the
reason of removal; presence of other diseases
(nasal polyp, sinusitis, or upper respiratory tract
infection); history of atopy; and any relative suf-
fering any allergic diseases. The final section of
the questionnaire comprising the following was
completed by a physician: asthma severity (using
the Global Initiative for Asthma Management and
Prevention [5] guidelines), rhinitis severity (using
Allergic Rhinitis and its Impact on Asthma guide-
lines [6]), and skin prick test results.

All subjects provided written consent. The study
was approved by the Local Ethics Committee at
Department of Allergy and Immunology at An-
kara University School of Medicine.

Statistical Analyses

Statistical analyses were performed using the
Statistical Package for Social Sciences for Win-
dows (SPSS Inc,; Chicago, IL, USA) version
|6, Descriptive statistics were expressed as
meanzstandard deviation (SD) and numbers
with percentages. Categorical data were ana-
lyzed using the Chi-square and Fisher’s exact
tests; and p<0.05 was considered statistically
significant. The relationship between adeno-
tonsillectomy and asthma and allergic rhinitis
was analyzed using a univariate analysis with chi-

Table . Patient characteristics
n 510
Age (meanxSD), years 42.5%13.8
Female/male, n (%) 379/131
(74.3-25.7)
History of atopy, n (%) 293 (57.5)
Prick test positivity, n (%) 192 (46.2)
Monosensitized/polysensitized, n (%) 129/63
(31.1/25.1)
Familial history of atopy, n (%) 245 (48)
Adenoidectomy and/ 65 (12.7)
or tonsillectomy, n (%)
Allergic diseases
Asthma 248 (48.6)
Allergic rhinitis 205 (40.2)
Drug allergy 82 (l6.1)
Food allergy 24 (4.7)
Venom allergy 14 (2.7)
Chronic urticaria and angioedema 73 (14.3)
Others
Nasal polyp 37 (7.3)
Chronic sinusitis 113 (22.2)
Frequent upper respiratory 222 (43.5)
tract infections

square tests and univariate odds ratio and their
95% confidence intervals.

Results

Characteristics of the Study Population
Totally, 510 patients were included in the study.
The mean age was 42.5+13.8 years (range,
|7-85 years). The male to female ratio was
[31:379. Patient occupations were as follows:
30 officers (5.9%), 141 housewives (27.6%), 45
students (8.8%), and 294 others (57.6%); 57.5%
patients had a history positive for atopy. Accord-
ing to skin prick test results, 46.2% patients had
positive results; 31.1% were monosensitized,
and 25.1% were polysensitized. Among the 510
subjects, 65 (12.7%) had a history of adenoidec-
tomy and/or tonsillectomy (Table ).

Allergies and Other Diseases

The most common allergy was asthma (48.6%),
followed by allergic rhinitis (40.29%). The number
of patients with other allergic diseases was low-
er compared with asthma and allergic rhinitis.
The prevalence of accompanying upper-airway
diseases was 7.3%, 22.2%, and 43.5% for nasal

polyp, chronic sinusitis, and frequent upper re-
spiratory tract infection, respectively (Table 1).

Patients with Adenotonsillectomy

Sixty-five patients underwent adenoidectomy
and/or tonsillectomy. The mean patient age was
444+14.7 years. Twenty-four patients underwent
surgery before |5 years of age, whereas 35 under-
went surgery after |5 years of age. Six patients did
not remember their age at surgery. Further, 66.2%
patients mentioned a history of atopy. The distribu-
tion of allergic diseases of patients with adenoidec-
tomy and/or tonsillectomy is presented in Table 2.

No statistical significance was observed be-
tween the history of atopy and adenoidectomy
and/or tonsillectomy (p=0.129).

Asthmatic Patients with Adenotonsillectomy

Forty-one patients underwent adenoidectomy
and/or tonsillectomy. The mean age was 2 1.6+ 16.5
years. Eleven patients underwent surgery before
|5 years of age, whereas 25 underwent surgery
after |15 years of age. Five patients did not remem-
ber their age at surgery. Twenty-nine (70.7%) pa-
tients mentioned a history of atopy. The skin prick

tonsillectomy

Table 2. Demographic characteristics of patients with or without history of adenoidectomy and/or

Previous tonsillectomy and/  No previous tonsillectomy and/
or adenoidectomy

or adenoidectomy

n
Age (meantSD)

Age at adenoidectomy and/
or tonsillectomy (meantSD), years

0-15, n (%)

Age (meantSD)

>15,n (%)

Age (meantSD)

Female/male, n (%), (min—max)
History of atopy, n (%)

Prick test positivity, n (%)
Monosensitized/polysensitized, n (%)
Familial history of atopy, n (%)
Allergic disease

Asthma

Allergic rhinitis

Drug allergy

Food allergy

Venom allergy

Chronic urticaria/angioedema
Others

Nasal polyp

Chronic sinusitis

Frequent upper respiratory tract infections

53/12(81.5-18.5)

43 (66.2) 250 (56.2)
22 (33.8) 170 (38.2)
14/8 (63.6-36.4) 115/55 (25.8-12.4)
36 (55.4) 209 (47)
41 (63.1) 207 (46.5)
33 (50.8) 172 (38.7)
14 (21.5) 68 (15.3)
3 (4.6) 21 (47)
1 (1.5) 13 2.9)
10 (15.4) 104 (23.4)
5(7.7) 32(72)
22 (33.8) 91 (20.4)
44 (67.7) 178 (40.0)

65 445
44.4%14.7 42.7£13.7

21.6x16.5

24 (36.9)
92438
35 (53.8)
314163
326/119 (73.3-26.7)
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test results were positive for 39.0% of the subjects.
The commonest group in terms of severity was
mild persistent asthma (24.4%; Table 3).

There was a significant relationship between
asthma and adenoidectomy and/or tonsillec-
tomy (p=0.013). We also found asignificant

relationship between adenoidectomy and/or
tonsillectomy before |15 years of age and the
development of asthma.

No relationship has been detected between
severity of asthma and adenoidectomy and/or
tonsillectomy (p=0.91). No significant differ-

tomy and/or tonsillectomy

Table 3. Demographic characteristics of patients with asthma with or without history of adenoidec-

Previous adenoidectomy
and/or tonsillectomy

No previous adenoidectomy
and/or tonsillectomy

n (%)
Age (meantSD), years

Age at adenoidectomy and/
or tonsillectomy (meantSD), years

0-15, n (%)

Age (meantSD)

>15,n (%)

Age (meantSD)
Female/male, n (%)
Atopic/non-atopic (%)
Prick test positivity, n (%)
Monosensitized/polysensitized, n (%)
Asthma severity, n (%)
Mild intermittent

Mild persistent
Moderate persistent

Severe persistent

41 (63.1)
20.6%165
20.6%165

11 (26.8)
8.9%3.7
25 (61)
32.6%17.7
35/6 (85.4-14.6)
29/12 (70.7-29.3)
16 (39)
10/6 (62.5-37.5)

8(19.5)
16 (39)
10 (24.4)
7(17.1)

207 (46.5)
449%1322

166/41 (80.2-19.8)
134/73 (64.7-35.3)
73 (35.3)
48/25 (23.2-12.1)

46 (222
86 (41.5

41 (19.8

—~ o~~~
NN

34 (164

Table 4. Demographic characteristics of patients with allergic rhinitis with or without history of

adenoidectomy and/or tonsillectomy

Previous adenoidectomy
and/or tonsillectomy

No previous adenoidectomy
and/or tonsillectomy

n
Age (meantSD), years

Age of adenoidectomy and/
or tonsillectomy (meantSD), years

0-15, n (%)

Age (meantSD)

>15,n (%)

Age (meantSD)
Female/male, n (%)
History of atopy (%)
Prick test positivity, n (%)
Monosensitized/ polysensitized, n (%)
Rhinitis severity, n (%)
Mild intermittent

Severe intermittent

Mild persistent

Severe persistent

33 172
44.1%15.5 38.06+12.2
20.7%152

Il (45.8)
9.2+4.0
19 (54.3)
29.74143
23/10 (69.7-30.3) 127/45 (73.8-26.2)
30 (90.9) 158 (91.9)

18 (54.5) 112 (65.1)
11/7 (61.1-38.9) 77/35 (44.8-20.3)
14 (42.4) 79 (45.9)

10 (30.3) 35 (20.3)
5(15.2) 33(19.2)
4(12.1) 25 (14.5)

ence was observed between atopic and non-
atopic patients in terms of adenoidectomy and/
or tonsillectomy (p=0.46). There was no sig-
nificant relationship between the age of surgery
and the age at which asthma was diagnosed in
patients who underwent adenoidectomy and/or
tonsillectomy before 15 years of age (p=0.05).

The risk of asthma was determined to be increased
by 1.96 fold in adenoidectomies and/or tonsillecto-
mies among the allergic patients (Cl: [.14-3.36).

Allergic Rhinitis Patients with Adenotonsillectomy
Thirty-three patients witha mean age of 44.1£15.5
years underwent adenoidectomy and/or tonsillec-
tomy. Eleven patients underwent surgery before
|5 years of age and 19 underwent surgery after
|5 years of age. Three patients did not remember
their age at surgery. Thirty (69.7%) patients had a
history of atopy. Skin prick tests were positive in
54.5% patients. Mild intermittent rhinitis was the
most frequent severity form (42.4%; Table 4).

No relationship was found between allergic rhi-
nitis and adenoidectomy and/or tonsillectomy
(p=0.063). A relationship between other al-
lergic diseases and adenoidectomy and/or ton-
sillectomy could not be evaluated because of
inadequate number of patients.

Discussion

In the present study, we found a significant rela-
tionship between asthma and the history of ad-
enoidectomy and/or tonsillectomy, particularly if
the surgery had been performed before |5 years
of age. A patient with a history of adenoidectomy
and/or tonsillectomy had .96 times-increased risk
of developing asthma among our allergic patients.

There has been a global increase in the prevalence
of atopic diseases such as asthma and allergic rhini-
tis. Both genetic predisposition and environmental
factors play a role in the pathogenesis of allergic
diseases. Particularly, changes in the Th|-Th2 bal-
ance establish an important cause for the develop-
ment of atopic diseases in the immune system [7].

The Waldeyer ring is a significant part of the im-
mune system [1]. Adenotonsillectomy is one of
the most common pediatric operations [8]. The
removal of the adenoid and/or tonsillar tissue may
cause a decrease in the humoral or cellular immune
response. In correlation with the hygiene hypoth-
esis, a decrease in this immune response may cause
an increased risk of atopic diseases in the long term
[17. Some studies have reported a minor decrease
of serum immunoglobulin levels after adenoidec-
tomy and tonsillectomy [9, 10]. After adenoidecto-
my and tonsillectomy, a change in the response has
been reported in not only the humoral, but also in
the cellular immune system. Some authors stated
changes in B and T cells particularly in different T
cell subtypes [10-13]. Do such short-term changes
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in the immune system continue in the long term?
Data on this subject are limited. To date, immu-
nologic consequences of surgical removal of the
Waldeyer ring and its relationship with allergic dis-
eases has been studied and contradictory results
have been found [3, 4, 7, 14]. There are no data
related to the immune system defects in the long
term. In a longitudinal cohort study, adenotonsillec-
tomy surgery performed in childhood was found
not to cause an increase in the atopy frequency in
early adufthood [7]. In a study by Suvilehto et al [9],
allergy and asthma diagnosis was determined to be
greater for patients who had recurrent respiratory
infections before 7 years of age and had adenoid-
ectomy. In a cross sectional study in Turkey, a his-
tory of tonsillectomy was proven to increase the
eczema risk by 2.10 fold [ 14]. In a similar study by
Akcay et al [ 5], adenoidectomy and tonsillectomy
were associated with an increased risk of asthma.

In 1989, Strachan proposed a hypothesis called
“hygiene hypothesis” stating that a hygienic en-
vironment increases the development of atopic
diseases. Facing allergens or viral and bacterial
infections in childhood shifts the immune system
from Th2 to Thl [16]. Moreover, lower respira-
tory infections in early childhood, such as respira-
tory syncytial virus and measles, increase the risk
of asthma [|7-19]. What if the increase in risk
of asthma arises from frequent upper respiratory
infections and not because of adenoidectomy?
Mattila et al [ 14] investigated this question in their
study and detected the risk of asthma to be high-
er in children that underwent surgery because
of recurrent otitis media. In a survey study con-
ducted with 209 children aged 3-8 years having a
history of chronic or recurrent otitis media, an in-
crease in the asthma frequency, nasal eosinophilia,
and skin test positivity was found [20]. In another
study, the development of atopy and sensitivity
was found to be positively correlated with ad-
enoidectomy or tonsillectomy, the history of re-
current upper respiratory infection, and frequent
use of antibiotics [21]. We planned and encour-
aged further studies in larger patient populations
to reveal the predicted results on particularly the
effect of adenoidectomy on atopy.

Considering these results, children must be atten-
tively evaluated before deciding on adenoidectomy
and tonsillectomy, because there aresome argu-
ments in literature on whether adenoidectomy or
tonsillectomy is essential. In a study by Van Staaij
et al [22], despite healing within 6 months after
adenoidectomy and/or tonsillectomy performed
because of recurrent upper respiratory infections,
no difference was observed in the control group
in the 24-month recovery period. Moreover; the
long-term effects of these surgeries are unknown.

Our study, contrary to other studies in literature,
is a retrospective cohort study. Hence, the most
important limitation in our study is the lack of a

control group and retrospectively questioning the
ratio of adenotonsillectomy in patients admitted
to our allergy clinic. However, this study aimed
to determine the ratio of patients with adeno-
tonsillectomy in the allergic patient population.
Moreover, we detected that undergoing adenoid-
ectomy and/or tonsillectomy increased the risk
of asthma by 1.96 fold. We detected a marginally
significant relationship between undergoing ade-
noidectomy and/or tonsillectomy before |5 years
of age and the age at which asthma developed.
Does adenotonsillectomy at an early age increase
the risk of asthma? To answer this question, mul-
ticenter prospective cohort studies in larger pa-
tient groups are warranted.

In conclusion, our findings reveal the ratio of
adenoidectomy and/or tonsillectomy to be
higher in allergic patient populations, particularly
in asthmatic patients, and indicate that if these
surgeries are performed at an early age, they
increase the risk of developing asthma. The un-
derlying mechanisms must be evaluated to un-
derstand this relationship.
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