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Abstract

Objective: Appendectomy and tonsillectomy remain controversial environmental factors in the etiology of inflammatory bowel disease
(IBD). In this study, we aimed to investigate the frequency of tonsillectomy and appendectomy in patients with IBD. In addition, the effects of
tonsillectomy and appendectomy on age of IBD diagnosis, site of intestinal involvement, and medical treatments were investigated.

Methods: A total of 131 IBD patients and 76 healthy controls (HCs) were included in this study. All of these patients included in this study were
asked if they had undergone an appendectomy or tonsillectomy and their age at the time of the surgery. The age of diagnosis of IBD, medical
treatment, disease location, and perianal involvement characteristics of the patients collected from the hospital records were evaluated.

Results: Of 90 patients with ulcerative colitis (UC), 2 patients underwent appendectomy after the age of 20 and after the diagnosis of UC.
Compared with HCs, appendectomy and the age during operation were not associated with the incidence of UC. Moreover, 8 of 41 patients
with Crohn’s disease (CD) had undergone appendectomy. Of these, 6 patients had undergone surgery before the age of 20 and before
the diagnosis of CD. Compared with HCs, appendectomy and the operative age were significantly associated with the incidence of CD. No
significant relationship was observed between the groups in terms of tonsillectomy.

Conclusion: Appendectomy was associated with an increased risk of developing CD; however, no effect was observed on the risk of developing
UC. Moreover, tonsillectomy was not associated with an increased risk of incidence of both CD and UC.
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INTRODUCTION

Inflammatory bowel disease (IBD) is a chronic inflammatory
disease of the gastrointestinal system that occurs with periods

intestinal content with the mucosal immune system, the
microbiota appears to be the most important environmental
risk factor for IBD.

of activity and remission. Ulcerative colitis (UC) and Crohn’s
disease (CD) are the 2 main forms of IBD and separate from
each other by their endoscopic and pathological findings (1).
The etiopathogenesis of IBD is multifactorial and has not yet
been fully understood. However, it is believed that genetic and
environmental factors trigger the disease (2). Environmental
factors and those affecting the microbiota are held responsible
for the occurrence of the disease in people with a genetic
predisposition (3). Considering the close relationship of the

The tonsils, appendix, and Peyer's patches are the most
important components of the mucosa-associated lymphoid
tissue. Therefore, appendectomy and tonsillectomy are among
the main environmental factors that affect the structure of
the intestinal bacteria (4). Appendectomy and tonsillectomy,
namely MALTectomy, can cause changes in intestinal immunity
(5,6). MALTectomy and the resulting immune changes have
been associated with IBD and many diseases with autoimmune
components and end-organ inflammation (7,8). The results of
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studies investigating the relationship between appendectomy,
tonsillectomy, and IBD are contradictory (6,9,10).

Smoking and appendectomy are among the most important
environmental risk factors identified for IBD (11). Moreover,
the risk of appendectomy was reported to be increased
among children whose parents have smoking habit (12). This
finding further complicates the relationship between smoking,
appendectomy, and IBD.

In our study, we investigated the prevalence of tonsillectomy
and appendectomy, which is thought to cause changes in the
intestinal microbiome and affect intestinal mucosal immunity
in UC and CD patients. In addition, we evaluated the effects
of tonsillectomy and appendectomy and the age during
operation on age of IBD diagnosis, disease location, and medical
treatment. We also investigated the relationship of smoking with
appendectomy and tonsillectomy in IBD patients.

METHODS

This study protocol conformed to the Declaration of Helsinki
and was approved by the Ethics Committee of the University
of Health Sciences, University of Health Sciences Turkey, Prof.
Dr. Cemil Tascioglu City Hospital (number: E-48670771-514.10,
date: 26.01.2021). Informed consent was obtained from all
participants of this study for analysis and publication of their
data for scientific purposes.

In total, 131 IBD patients, including 90 patients with UC and 41
patientswith CD, who were followed-up from the gastroenterology
clinic and whose diagnosis of IBD was definite endoscopically,
pathologically, and radiologically, were enrolled in the study.
Patients <18 years of age, patients with incomplete information
in their patient files and incomplete answers to questions, and
patients with an uncertain diagnosis of IBD were excluded from
the study. Healthy controls (HCs) who were matched in terms
of age and gender were also included in the study. People who
applied to the hospital for their routine check-up and had no
known diseases, malignancy, or drug history were selected to be
part of the HCs group.

The IBD patients and the HCs participants were asked about the
history of appendectomy or tonsillectomy, their age at the time
of surgery, their smoking habits, and the smoking status of their
parents to understand their general nicotine exposure.

In this study, we collected data on the age of diagnosis of IBD,
medical treatment, disease location, and perianal involvement
characteristics of patients from the hospital records and
evaluated them. Patients with UC were grouped as proctitis,

distal colitis, left-sided colitis, and pancolitis according to the
disease site. Patients with CD were grouped as ileal, colonic, and
ileocolonic.

Statistical Analysis

The compatibility of numerical variables to normal distribution
was tested using the Shapiro-Wilk test. The Mann-Whitney U
test was used for comparing numerical variables that were not
normally distributed in two groups, and the Kruskal-Wallis test
was used for comparison of three groups. Relationships between
categorical variables were tested using the chi-squared test. The
risk of developing CD in those who underwent appendectomy
was calculated using odds ratio (OR). IBM SPSS Statistics for
Windows, version 22.0 (IBM Corp., Armonk, NY, USA) was the
software used for the statistical analyses. The p value <0.05 was
considered significant.

RESULTS

The study included 90 patients (45 male, 50%) with UC, 41 patients
(27 male, 65.9%) with CD, and 76 HCs (37 male, 48.7%). The median
age of UC patients was 38 [interquartile range (IQR): 30-51] years,
CD patients was 40 (IQR: 35-45) years, and the HCs was 37 (IQR:
29-47) years. No significant difference was observed between the
groups in terms of age, gender, body mass index, family history
of IBD, and smoking status (p>0.05). In addition, no relationship
was found between nicotine exposure in IBD patients (due to
smoking habits of their parents or of their own), appendectomy,
and tonsillectomy. However, we observed that the appendectomy
rate was higher in CD patients compared with that of UC patients
and the HCs (p=0.001). Demographic and clinical characteristics
of UCand CD patients and the HCs are shown in Table 1.

Appendectomy

In this study, 2 of 90 UC patients (2.2%) underwent
appendectomy after the age of 20 and after the diagnosis
of UC. Compared with the HCs, no association was observed
between appendectomy and the age during surgery in
patients with UC (p=0.287, p=0.414, respectively; Table 2).
The mean (standard deviation) time from the diagnosis of
UC to appendectomy was 8.5 (2.1) years. The mean follow-
up period of the two patients who underwent appendectomy
was 14.5 (0.7) years. No significant difference was observed
between patients with UCwho had undergone appendectomy
and those who did not undergo appendectomy, in terms of
drug use (corticosteroids, azathioprine/6-mercaptopurine,
or anti-tumor necrosis factor agents) and disease location
(p>0.05; Table 3, 4).
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Furthermore, we found that appendectomy was performed
in 8 (19.5%) of 41 patients with CD. Of these, 6 patients (75%)
had undergone surgery before the age of 20 and before the
diagnosis of CD. The mean time from appendectomy to the
diagnosis of CD was 16 (13.3) years. The mean follow-up
period of these patients after the diagnosis of CD was 5.8 (3.5)
years. In terms of disease location and drug use, no significant

difference was found between CD patients who had undergone
appendectomy and those who did not undergo appendectomy
(p>0.05).
operative age were significantly associated with the incidence
of CD (p=0.019, both). The probability of developing CD was
4.3 times higher in patients with appendectomy (OR: 4.30, 95%
Cl: 1.20-15.31).

Compared with the HGCs, appendectomy and

Table 1. Demographic and clinical characteristics of the patients and control groups

uc D Control
(n=90) (n=41) (n=76) p

Sex, n (%)

Male 45 (50.0) 27 (65.9) 37 (48.7) 0.165

Female 45 (50.0) 14 (34.1) 39 (51.3) -
Age, median (IQR) 38.0 (30.0-51.0) 40.0 (35.0-45.0) 37.0 (29.0-47.5) 0.840
BMI, median (IQR) 24.7 (22.0-27.2) 254 (23.8-27.2) 24.0 (22.0-27.0) 0.302
Smoker 30(33.3) 18 (43.9) 31(40.8) 0.431
Family history 7(21.9 0(0.0) - 0.132
Disease onset age median (IQR) 32.0 (25.0-43.0) 32.0(28.0-39.0) - 0.800
Appendectomy, n (%)

Yes 2(22) 8(19.5) 4(53) 0.001*

No 88(97.8) 33(80.5) 71(94.7) -
Tonsillectomy, n (%)

Yes 7(7.8) 2(4.9 5(6.7 0.828

No 83(92.2) 39 (95.1) 70 (93.3) -
*p<0.05, IQR: Interquartile range, UC: Ulcerative colitis, CD: Crohn’s disease
Table 2. Age composition of UC and CD patients and the control group

Appendectomy Tonsillectomy
Age (year) <20 >20 p <20 >20 p
UG, n (%) 0(0.0) 2 (100) 6 (85.7) 1(14.3)
Control, n (%) 0(0.0) 4 (100) 0414 5 (100) 0(0.0) 0398
D, n (%) 6 (75) 2(25) 0.019* 0(0.0) 2 (100) 0.014%
Control, n (%) 0(0.0) 4 (100) 5 (100) 0(0.0)
*p<0.05, UC: Ulcerative colitis, CD: Crohn’s disease
Table 3. Effects of appendectomy and tonsillectomy on anti-TNF needs in UC and CD patients
Appendectomy Tonsillectomy
Yes No p Yes No p

UC, anti-TNF, n (%)

Yes 0(0.0) 9(10.2) 0514 1(14.3) 8(9.6) 0,708

No 2 (100) 79 (89.8) 6(85.7) 75(90.4)
(D, anti-TNF, n (%)

Yes 4 (50) 12 (36.4) 1 (50) 15 (38.5)

No 4 (50) 21 (63.6) 0.482 1 (50) 24 (61.5) 0.748
TNF: Tumor necrosis factor, UC: Ulcerative colitis, CD: Crohn’s disease
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Tonsillectomy

Results of this study stated that 7 (7.8%) patients with UC, 2 (4.9%)
patients with CD, and 5 (6.7%) patients in the HCs had undergone
tonsillectomy. No significant difference was observed among the

patients with CD had tonsillectomy after the age of 20, and it was

groups in terms of tonsillectomy (p=0.828; Table 1). However, 2 (p>0.05; Table 5).

a significant difference compared with the HCs (p=0.014; Table
2). In IBD patients, the relationship between tonsillectomy and

the onset time and location of the disease was not significant

Table 4. Appendectomy vs. no appendectomy in UC and CD patients

Appendectomy p
Yes No

UG, n (%) 2(2.2) 88 (97.8)

Disease onset age, median (IQR) 46.5 (38.0-55.0) 32.0 (25.0-42.0) 0.136
Smoker, n (%) 0(0.0) 30 (34.1) 0.200
Location, n (%)

Proctitis 0(0.0) 12 (13.6)

Distal colitis 0(0.0) 20 (22.7)

Left-sided colitis 1(50.0) 18 (20.5) 0.563

Pancolitis 1(50.0) 38(43.2)

D, n (%) 8(19.5) 33(80.5)

Disease onset age, median (IQR) 35.0 (20.5-43.0) 32.0(29.0-38.0) 0.834
Smoker, n (%) 4 (50.0) 14 (42.4) 0.699
Location, n (%)
lleum 3(37.5) 14 (43.8)
Colon 0(0.0) 3(9.4) 0.429
lleocolon 5 (62.5) 15 (46.9)
UC: Ulcerative colitis, CD: Crohn’s disease, IQR: Interquartile range
Table 5. Tonsillectomy vs. no tonsillectomy in UC and CD patients
Tonsillectomy p
Yes No
UG, n (%) 7(7.8) 83 (92.2)
Disease onset age, median (IQR) 38.0 (22.0-46.0) 32.0 (25.0-43.0) 0.619
Smoker, n (%) 1(14.3) 29 (34.9) 0.234
Location, n (%) -
Proctitis 0(0.0) 12 (14.5)
Distal colitis 2(28.6) 18 (21.7)
Left-sided colitis 1(14.3) 18 (21.7) 0.464
Pancolitis 4(57.1) 35(42.2)

(D, n (%) 2 (4.9) 39 (95.1) -
Disease onset age, median (IQR) 33.0(32.0-34.0) 32.0(25.0-39.0) 0.927
Smoker, n (%) 2(100.0) 16 (41.0) 0.064
Location, n (%)

lleum 2 (100.0) 15 (39.5)
Colon 3(7.9) 0.168
Ileocolon 20 (52.6)

UC: Ulcerative colitis, CD: Crohn’s disease, IQR: Interquartile range
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DISCUSSION

The relationship between appendectomy and IBD is considered
complex. The appendix contains dense structures of lymphoid
tissue, such as Peyer’s patches. It is the most important region
where immunoglobulin A is produced, which is very important
for regulating the density and quality of the intestinal flora.
Considering its shape and location, the appendix is also home
for commensal bacteria in the body. Moreover, the appendix is
of great importance as a microbiota reservoir (13). While some
studies report an increased risk of CD after appendectomy, there
are studies reporting otherwise (5,10,14,15). A study reporting
that appendectomy affected the risk of developing CD based
on age, gender, and operative diagnosis (perforated or non-
perforated) also stated that appendectomy performed before the
age of 10 reduced the risk of onset of CD (10).

Another study reported that appendectomy performed at
pediatric age did not pose a potential risk for incidence of
pediatric CD. It also stated that undiagnosed early symptoms
of (D could be confused with appendicitis symptoms (16).
The impact of appendectomy on the clinical course of CD is
still controversial. Contrary to a few studies reporting no risk,
appendectomy has been reported to increase surgical risk in CD
patients (17,18). Andersson et al. (10) reported that the increased
surgical risk for CD was observed only in patients operated for
perforated appendicitis. Furthermore, an increased risk of
intestinal resection has been reported in CD patients with a
history of appendectomy after perforated appendicitis (10,14).

Cosnes et al. (19) reported that CD patients with a history of
appendectomy were associated with more proximal disease,
greater risk of stenosis, and lesser anal fistula; however,
appendectomy did not affect the severity of the disease.
In addition, it was emphasized that immunosuppressant,
immunomodulatory, and
requirements are not affected by appendectomy independent of
the localization of the disease. It is claimed that appendectomy
and (D share common genetic and environmental
characteristics, and appendectomy alone does not show any
immunomodulatory effect (19).

anti-tumor  necrosis  factor

In our study, history of appendectomy was higher in CD patients
than in the control group. We found that appendectomy
increased the risk of developing CD by 4.3 times. Therefore,
appendectomy is an increased risk factor for patients with CD.
In this study, appendectomy was performed in 75% of patients
before the age of 20, and a diagnosis of CD was made at a mean
time of 16 (13.3) years after appendectomy. Unlike our study,
Kurina et al. (20) reported that appendectomy performed after
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the age of 20 was associated with an increased risk of CD that will
develop later. However, this risk was limited to those diagnosed
with CD within an average of 1 year after appendectomy.

In our study, intestinal resection was not investigated in
CD patients; however, no relationship was found between
appendectomy and perianal disease, which is one of the poor
prognostic factors for CD. In addition, the history of appendectomy
had no effect on the age at diagnosis of CD, site of intestinal
involvement of the disease, and medical treatment. However,
ileum involvement of 42.8% and ileocolonic involvement of 57%
was observed in all of the patients with appendectomy.

Many studies have claimed that the appendix has a physiological
role in regulating the immunological response to the intestinal
microflora and appendectomy reduces the risk of developing
UC (21). A study investigating the relationship of appendectomy
with incidence of UC, including only the patients with extensive
and severe colitis, emphasized that appendectomy has a
protective effect in UC patients. In other words, the study
reported that the protective effect of appendectomy can only
be explained for pancolitis and severe colitis (22). In the present
study, we included all patients with left colon, distal, and rectal
involvement in addition to pancolitis. We found no difference
in disease location and medical treatment between UC patients
who had undergone appendectomy and those who did not
undergo appendectomy.

Many studies reported that performing appendectomy in
childhood and adolescence causes a decrease in the risk
of developing UC; however, the same effect is not valid for
appendectomy in adults (10,22). These findings suggest the
presence of age-dependent differences in the pathogenesis
of appendicitis. In addition, patients
appendectomy before the diagnosis of UC have reduced risk of
UC-related hospitalizations and colectomy (23). In our study, only

who underwent

two patients with UC had a history of appendectomy. Moreover,
in both the patients, appendectomy was performed after the age
of 20. Interpretation of the age of appendectomy in terms of the
risk of development of UC was not possible because of the small
number of patients included in this study.

The etiological relationship between tonsillectomy and
incidence of both CD and UC remains unclear. Some studies have
reported that performing tonsillectomy before the diagnosis of
IBD does not have any relationship with the risk of onset of both
UC and (D (20,24). In another study, no significant relationship
was found between tonsillectomy and IBD (25). Another study
showed that tonsillectomy was associated with an increased risk
of developing CD; however, this relationship was not found in
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case of onset of UC (6). Similar to a study that reported ileum as
the most common disease site in CD patients who had previously
undergone tonsillectomy, in our study, ileum was involved in 2
CD patients who had previously undergone tonsillectomy (26).

Study Limitations

This study has few limitations. First, the effects of appendectomy
and tonsilleccomy on surgical history and disease activities
associated with IBD could not be evaluated. In addition, inclusion
of less number of patients who underwent appendectomy and
tonsillectomy limits our research results on IBD disease location
and treatment effect of these operations.

CONCLUSION

Findings of this study showed that appendectomy is associated
with an increased risk of onset of CD, as an indication that
appendectomy and CD have similar environmental or genetic
characteristics. However, no effect of appendectomy could
be observed on age at diagnosis, location of the disease,
and medical treatment of UC and CD. We have shown that
appendectomy does not increase the risk of developing UC.
Furthermore, tonsillectomy is not associated with an increased
risk of developing CD or UC.
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