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Abstract

Background and study aims : Although several factors are thought
to be responsible for the development of colonic diverticulosis (CD),
the underlying pathogenesis is still obscure and needs clarification.
The aim of this study was to determine the prevalence, location and
clinical features of CD and especially to detect whether there is an
association between CD and postures during defecation.

Patients and methods : This prospective study enrolled
757 patients. The subjects were divided into two groups as a
diverticulosis group (D group, n:95) and non-diverticulosis group
(non-D group, n:662).

Results : The median patient age was 54.9+13.2 years. CD
frequency was 12.5% (n:95). The most commonly involved part
of the colon was the sigmoid colon (56.8%). Diverticula location
was on the left in 45.3% (n:43), on the right in 24.2% (n:23) and
on both sides of the colon in 30.5% (n:29). Patients in the D group
were older (p<0.001) and were predominantly female (p:0.04).
The frequency of sitting during defecation (Western type toilet)
was higher in the D group compared to the non-D group (72.2%
vs 53.5%; p:0.007). The use-time of a Western-type toilet was
longer in the D group compared to the non-D group (p:0.04). In
multivariable logistic regression analysis, age and toilet type were
independent risk factors for the development of diverticulosis.

Conclusion : Sitting during defecation seems to increase the risk
of CD. (Acta gastroenterol. belg., 2018, 81, 490-495).

Key words : diverticula ; colonic diverticulosis ; defecation ; sitting ;
squatting ; irritable bowel syndrome, ; constipation.

Introduction

Colonic diverticulosis (CD) is an anatomic abnormality
that is frequently detected during colonoscopy or barium
studies (1,2). Diverticula occurs as a result of herniation
of the colonic mucosa and submucosa through defects in
the muscle layer. These types of diverticula are actually
pseudo diverticula and occur typically in the left colon
(1-3) True diverticula, which usually occur in the right
colon area are a herniation of all the colonic wall layers
3).

CD frequently occurs in Western societies. Although
the exact prevalence of diverticula is unknown, it has
been reported as 10% in adults under 40 years of age and
as 50% among those aged over 70 years, which increases
with advancing age and has no gender predilection (4-7).
Recent studies have shown an increasing prevalence of
CD in the whole world due to aging (4-6). Although
Western countries have predominantly left-sided CD,
Asian countries have commonly right-sided CD (7,8).
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Despite the high prevalence, the wunderlying
pathological mechanisms of the formation of CD are still
unclear and are considered to be multifactorial (1,4,9).
Some factors are suspected, including diet (10,11),
genetic factors (12-14), age (1,4), colonic microbiota (15),
colonic motility (16-18) and microscopic inflammation
(19,20). In addition the relationship between CD and
constipation, irritable bowel syndrome (IBS), or dietary
habits remains controversial (11,21-24).

Regarding defecation physiology, the anorectal angle
is of immense importance as an anatomic factor (25,26).
It can change with the habitual bowel emptying in a
sitting or squatting position. Increasing the anorectal
angle, as in a squating position, facilitates defecation,
whereas reduction of the angle in a sitting posture makes
it more difficult. Consequently, excessive straining
during bowel emptying increases intra-colonic pressure
and may facilitate CD formation (25-33). Traditionally, a
toilet type latrine pit in a squatting position has been used
for centuries in Turkey. However, for several decades,
as the geriatric population growth rate increases, use of
a Western type toilet in the sitting position has become
more frequent.

Taking the conflicting data into consideration, the aim
of this study was to determine the prevalence, location,
distribution and clinical features of CD, and to focus
on the association between CD and posture during
defecation. To the best of our knowledge, this study
is the first to evaluate an association between habitual
bowel emptying and CD.

Materials and Methods
Patients

This prospective study enrolled 1018 patients who
underwent total colonoscopy (caecum intubation) and
had adequate bowel preparation in Hacettepe University
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Gastroenterology Department. The main indications for
total colonoscopy were: screening for positive hemoccult
test, positive familial history of colon cancer, constipation
and/or diarrhea, personal history of polyps and abnormal
bowel habits. Patients with active hematochezia, a
previous history of colectomy / intestinal resection,
colon and pelvic malignancy, acute or recent colonic
diverticulitis, active infectious colitis, ulcerative colitis,
Crohn’s disease, microscopic colitis, incomplete cleaning
of the colon, and other organic gastrointestinal disorders
as in previous reports were excluded. Patients who
could not answer the questionnaire because of mental
retardation or language problems were also excluded.

A questionnaire was used to diagnose IBS and to
collect the information before colonoscopy for all
patients. IBS and sub-types were defined using Rome
I criteria and were classified as IBS on the basis of
symptoms in the questionnaire (23). IBS was sub-typed
as diarrhea-IBS, constipation-predominant-IBS or mixed
IBS (23,34). Constipation was also diagnosed according
to Rome III constipation criteria (23).

Before colonoscopy, study nurses recorded the
demographic data and information about each patient
with a standardized questionnaire, including age, gender,
medication history, indication for colonoscopy, body
mass index (BMI), education and socioeconomic status,
comorbidities such as diabetes mellitus, hypertension,
hypothyroidism, previous history of cholecystectomy,
appendectomy, smoking and alcohol consumption,
presence of constipation and IBS and habitual bowel
emptying (sitting or squatting posture). Patients who
used a Western type toilet were also asked about duration
of use. To minimize the performer bias, questionnaire
about the data were recorded by the study nurses
before the colonoscopy in the different room. All the
endoscopists were informed by study nurses before each
procedure. However, the endoscopists were not aware
about the questionnaire results before the colonoscopy
procedure.

All patients were recommended the same diet
regime and bowel preparation beginning 3 days before
colonoscopic examination (sennosid capsule + sennosid
suspension + sodium phosphate enema). All colonoscopic
examinations were performed by 6 colonoscopists.
The endoscopists were all blinded to the patients’
questionnaire responses. The patient colonoscopic data
were recorded, including the presence of one or more
diverticula and their localization in the colon, and the
presence of hemorrhoids, polyps or other findings. The
location of the diverticula was defined as follows: left-
sided colon was classified as rectum, sigmoid colon and
descending colon; right-sided colon was classified as
cecum, ascending colon, and transverse colon.

The demographic findings and frequency of risk
factors of both groups were compared to determine any
significant differences.

Approval for the study was granted by the Local
Ethics Committee (Study No : GO15/56) of Hacettepe
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University Hospital, Ankara, Turkey. All the participants
gave written informed consent.

Statistical analysis

Data were analyzed using SPSS (Statistical Package
for the Social Sciences) version 16.0. Categorical
variables (gender, marital status, education status, living
area, smoking, alcohol consumption, diabetes mellitus,
hypertension, hypothyroidism, cholecystectomy, drug
use for constipation, constipation, appendectomy, toilet
type, IBS and colonoscopic findings) were shown as
percentage (%). BMI and toilet-use duration were showed
as mean * standard deviation (SD). For categorical
variables, the differences between groups were evaluated
with the Chi-Square test. The Student’s t-test was used
for BMI and toilet use duration. The Shapiro-Wilk
test was used for the assessment of the normality of
data. BMI and toilet-use duration showed a normal
distribution. Multivariable logistic regression analysis
was used to identify predictive factors of CD. A value of
p< 0.05 was considered statistically significant.

Results
Study population and demographic findings

Aprospective data analysis was applied to 1018 patients
who underwent colonoscopy. A total of 261 patients were
excluded from the study due to inflammatory bowel
disease (n : 66), colon cancer (n : 82), history of bowel
surgery (n:83), active hematochezia (n : 2), and other
causes (n : 28) (Figure 1). The subjects were divided into
two groups, as a diverticulosis group (D group, n : 95)
and non-diverticulosis group (non-D group, n : 662). The
median age of the 757 included subjects was 54.9 +-13.2
years. The male frequency was 44.4% (n : 337) in the
study population.

Patients and colonoscopic findings

The frequencies of diseases detected in colonoscopy
were as follows: 28.6% polyps, 19.3% hemorrhoids,

1018 subjects underwent colonoscopy
—~— y bowel diseases (n:66)

History of bowel surgery (n:83)
261 cided Colon cancer (n:82)
Auhlocts. echids Active hematochesja (n: 2)
Acute diverticulitis (n:4)

Other causes (n:24)

757 subject’s results analysis

e

Diverticulosis group Non-diverticulosis
(n:95) group
(n:662)

D

Fig. 1. — Flow diagram for this study.
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Fig. 2. — Distribution of diverticula in the patients.

2.1% perianal fissure, 0.3% rectal ulcer, 3% non-specific
ileitis, 0.9% telangiectasia and 1.2% non-specific colitis.
The colonoscopy was reported as normal in 44.6% of the
patients. The frequency of CD was 12.5% (n : 95). The
sigmoid colon was the most frequently involved colon
segment for CD (Figure 2). The localization of CD was
mostly left sided; 45.3% (n : 43) on the left side, 24.2%
(n : 23) on the right side, and 30.5% (n : 29) on both
sides.

0. Oztiirk et al.

Comparisons of demographics between the D group and
the non-D group:

There were significant differences between the D
group and the non-D group in respect of age, gender
distribution and presence of irritable bowel syndrome.
Other risk factors were similar between the D group and
the non-D group (Table 1).

Comparisons of colonoscopy findings between the D
group and the non-D group:

The frequency of hemorrhoids was significantly lower
in the D group than in the non-D group (8.4% vs 20.7%,
P: 0.03). Polyp frequency in the D group was higher than
in the non-D group (40% vs 26.9%, P:0.01).

The relationship between CD, toilet type and IBS:

The frequency of IBS was 10% in the D group, and
21.6% in the non-D group (p : 0.007). IBS types were
comparable in both groups. Constipation-type IBS was
the most frequent type (50% in D group and 44% in
non-D group). The frequency of Western type toilet use
was higher in the D group compared to the non-D group

Table 1. — Demographic data of patients with and without colonic diverticular disease

Variables Diverticulosis group Non-diverticulosis group | p values
(n:95) (n:662)

Gender (women), % 55.8 43.3 0.04
Age, years 62.1+-11.6 53.8+-13.1 <0.001
BMI kg/m* 27.4+-4.2 27.3 +-4.8 0.821
Marital status, %

Married 82.1 82.8 0.586

Non-married 17.9 17.2
Education status, %

Non-education 4.2 59

Primary school 40 41.4 0.411

High school 18.9 23.7

University 36.8 29
Living area, %

Village 8.4 7.5 0.550

City 91.6 92.5
Smoking, % 21.1 20.8 0.963
Alcohol consumption, % 5.7 7.4 0.526
Diabetes mellitus, % 16.8 17.8 0.813
Hypertension, % 31.6 24 0.119
Hypothyroidism, % 5.3 5.4 0.944
Cholecystectomy,% 16.8 12.1 0.209
Appendectomy,% 6.4 7.1 0.794
Constipation, % 8.5 8.1 0.884
Drug use for constipation, % 9.1 9.5 0.832
History of abdominal surgery, % 35.8 314 0.391
History of diverticulitis, % 4.2 - <0.001
Irritable bowel syndrome, % 10.5 21.6 0.007
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Table 2. — Diverticula localizations according to toilet type

Variables Right Left Both Side

Squating Type Toilet | 6 (23.1%) 7 (26.9%) 13(50.0%)

Western Type Toilet 17 (24.6%) | 36 (52.2%) 16 (23.2%)
p:0,028

Table 3. — Results of multiple logistic regression analysis
for colonic diverticular disease

Variables B Exp(Beta), 95.0 % CI P value
Age 0,056 0.945 (0.924-0,967) 0,000
Gender 0.000 1.000 (0.995-1.006) 0.890
Smoking 0.280 0.756 (0.419-1.364) 0.353
Alcohol 0.231 0.794 (0.315- 2.000) 0.625
Diabetes Mellitus | -0.620 1.858 (0.990- 3.489) 0.054
Hypertension 0.007 0.993 (0.587- 1.680) 0.980
Hypothyroidism 0.238 0.788 (0.286- 2.173) 0.646
Cholecystectomy 0.302 0.739 (0.389-1.403) 0.355
Appendectomy -0.313 1.367 (0.545-3.433) 0.505
frritable bowel 0623 | 1.865(0.915-3.803) | 0.086
syndrome
Toilet type 0.507 0.602 (0.366-0.991) 0.046
Hemorrhoid -1.017 2.764 (1.265-6.040) 0.011
Polyp 0.196 0.822 (0.507-1.331) 0.425

(72.2% vs 53.5%, P : 0.007). The duration of using a
Western type toilet was 14.1 +-9.8 years in the D group,
and 11.9+-8.3 years in the non-D group (P: 0.04). In the
D group, side predilection was different among patients
with squatting-type and Western-type toilet users. In
patients using squatting-type toilet, there was no side
predilection; whereas, the patients using Western-type
toilet had left-sided CD predominance (Table-2).

Multivariable logistic regression analysis:

Multivariable logistic regression analysis was
performed to detect independent risk factors,
including age, gender, smoking, alcohol consumption,
cholecystectomy, appendectomy, other abdominal
operations other than intestinal surgeries, diabetes
mellitus, hypertension, hypothyroidism, constipation,
IBS and toilet type (Table 3). Age (p:0.000), and toilet
type (p:0.046) were determined as the independent risk
factor for CD.

Discussion

The results of this prospective study demonstrated an
association between toilet type and CD. Constipation
and IBS were not determined to increase CD risk.

To the best of our knowledge, this is the first study
to have examined the relationship between CD and
toilet types. Western style toilet (in a sitting posture) use
is increasing all around the world. With an increased
geriatric population, the preference of the Western style
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Fig. 3. — The demonstration of defecation in sitting (A), and
squatting (B) positions. The anorectal angle during defecation
is of immense importance as an anatomic factor. The higher
anorectal angle in squatting position (posture for traditional
Turkish type toilet) facilitates defecation, whereas reduction
of the angle in a sitting position (posture for Western type
toilet) leads to excessive straining during bowel emptying and
increases intra-colonic pressure that makes defecation more
difficult.

to the traditional Turkish toilet (in a squatting posture)
is also increasing in Turkey. According to the findings
of this study, using a Western type toilet in a sitting
position during defecation created a higher risk for the
development of CD than using a traditional Turkish type
toilet in a squatting position. The risk was also seen to
increase with time in patients who subsequently used a
Western type toilet. Regarding defecation physiology, the
anorectal angle is of immense importance (25,30). The
anorectal angle also has a role in regulating intracolonic
pressure which is one of the proposed mechanisms for
CD formation (25-29,33). Normally, the anorectal angle
is between 80° and 110° at rest. During defecation,
the pelvic-floor muscles relax and the anorectal angle
increases by 15°-20° (30-33). Using a Western style
toilet impairs the anorectal angle and hence, does not
allow enough relaxation (29). On the other hand, the
anorectal angle becomes wider in a squatting position,
which makes defecation easier (Figure 3). In addition,
the support of the more flexed thigh muscles to the
abdominal wall may have a role in intra-abdominal
pressure regulation (31-33).

The relationship between CD and IBS or constipation
is unclear and contrary results have been reported in
previous studies. In the current study, a lower IBS
frequency was determined in patients with CD. However,
no difference was detected in multivariable logistic
regression analysis. Similarly no relationship was
determined in the current study between constipation
and diverticulosis (35-42).

In concordance with the current study findings,
previous studies have shown a significant association
between CD and the prevalence of colorectal polyps
(8,43-46). Hirata et al showed a 1.7-fold increased risk of
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colonic polyps in patients with diverticular disease (47).
Such an association may be expected since both occur
mostly at an advanced age.

Previous studies reported a probable link between
diverticulosis-constipation and constipation-hemor-
rhoids. Some authors have suggested that constipation
causes higher intramural colon pressure and the pressure
can lead to hemorrhoids and diverticulosis (42,43,48).
Koning MV et al demonstrated a high prevalence of
diverticular disease in patients with hemorrhoids (49).
On the other hand, another study did not support such an
association (50). Interestingly, an inverse relationship was
found in our study. Detailed evaluation of hemorrhoids
was beyond the scope of the present study, and hence,
such association needs further clarification.

More than half of the diverticula were found to
be located on the left side of the colon in the current
study group. Western studies have reported left side
predominance for the location of CD, whereas in Japan
most of the CD cases have been reported to be located on
the right side (4,7,23). Turkey represents the transition
zone and as expected, the distribution was found to be
in between western and eastern reports. However, in the
present study Western type toilet users had left-sided CD
predilection. That finding supports the “anorectal angle
and relaxation” hypothesis that we discussed above.

This study had some limitations. A large group
of patients was enrolled from mostly symptomatic
individuals, so the sample was not representative of
the general population and the participating patients
were elderly. Patients in the D group were significantly
older and it is possible that older patients, who also
have more CD, use a sitting position more, rather than a
squatting position during defecation. However, the CD
risk was higher in patients using a Western type toilet
independent of age. Another limitation is that we did
not evaluate the role of diet in the present study. Current
studies demonstrated that there is a probable association
between dietary habits and CD (51,52). However, our
study was performed in a single center and our data
represent the data of population who have a comparable
dietary habits. A multicenter study would be more
representative to demonstrate such association between
CD and diet.

However, to the best of our knowledge, this is the
first study to evaluate the relationship between CD and
positions during defecation. It may open the door for
future research with a larger cohort to elucidate this and
other risk factors.

In conclusion, the results of the current study
clearly demonstrated that colonic diverticular disease
is correlated with toilet type use. The rapid aging of
populations and increasing use of Western type toilets
worldwide means that diverticular diseases can be
expected to increase in the coming decades.

Acta Gastro-Enterologica Belgica, Vol. LXXXI, October-December 2018

05-Ozturk.indd 494

0. Oztiirk et al.

References

1. TURSI A, PAPA A, DANESE S. Review article: the pathophysiology
and medical management of diverticulosis and diverticular disease of the
colon. Alimentary pharmacology & therapeutics., 2015, 42 : 664-684.

. STRATE LL, MODI R, COHEN E, SPIEGEL BM. Diverticular discase
as a chronic illness: evolving epidemiologic and clinical insights. Am J
Gastroenterol., 2012, 107 : 1486-1493.

. TURSI A, PAPAGRIGORIADIS S. Review article: the current and evolving
treatment of colonic diverticular disease. Aliment Pharmacol Ther., 2009,
30 : 532-546.

4. BRAUNSCHMID T, STIFT A, MITTLBOCK M, LORD A, WEISER FA,
RISS S. Constipation is not associated with diverticular disease-Analysis of
976 patients. International Journal of Surgery., 2015, 19 : 42-45.

. HOFFMANN RM, KRUIS W. Diverticulosis and diverticulitis. Internist
(Berl)., 2005, 46 : 671-683.

. WEIZMAN AV, NGUYEN GC. Diverticular disease: epidemiology and
management. Can. J. Gastroenterol., 2011, 25 : 385-389.

. AZZAM N, ALJEBREEN AM, ALHARBI O, ALMADI MA. Prevalence
and clinical features of colonic diverticulosis in a Middle Eastern
population. World J Gastrointest Endosc., 2013, 5 : 391-397.

. LOFFELD RJ, VAN DER PUTTEN AB. Diverticular disease of the colon
and concomitant abnormalities in patients undergoing endoscopic evaluation
of the large bowel. Colorectal Dis., 2002, 4 : 189-192.

. STOLLMAN N, RASKIN JB. Diverticular disease of the colon. Lancet.,
2004, 363 : 631-639.

10. WEST AB, LOSADA M. The pathology of diverticulosis coli. J. Clin.

Gastroenterol., 2004, 38 : 11-16.

11. PEERY AF, SANDLER RS, AHNEN DJ, GALANKO JA, HOLM AN,
SHAUKAT A, et al. Constipation and a low-fiber diet are not associated with
diverticulosis. Clin. Gastroenterol. Hepatol., 2013, 11 : 1622-1627.

12. GRANLUND J, SVENSSON T, OLEN O, HJERN F, PEDERSEN NL,
MAGNUSSON PK, ef al. The genetic influence on diverticular disease — a
twin study. Aliment Pharmacol Ther 2012; 35 : 1103-1107.

13. STRATE LL, ERICHSEN R, BARON JA, MORTENSEN J, PEDERSEN
JK, RIS AH, et al. Heritability and familial aggregation of diverticular
disease: a population based study of twins and siblings. Gastroenterology.,
2013, 144 : 736-742.

14. CONNELLY TM, BERG AS, HEGARTY JP, DEILING S, BRINTON D,
PORITZ LS, et al. The TNFSFI5 gene single nucleotide polymorphism
157848647 is associated with surgical diverticulitis. Ann Surg., 2014, 259 :
1132-1137.

15. DANIELS L, BUDDING AE, DE KORTE N, ECK A, BOGAARDS JA,
STOCKMANN HB, et al. Fecal microbiome analysis as a diagnostic test for
diverticulitis. Eur J Clin Microbiol Infect Dis., 2014, 33 : 1927-1936.

16. WEDEL T, BUSING V, HEINRICHS G, NOHROUDI K, BRUCH HP,
ROBLICK UlJ, et al. Diverticular disease is associated with an enteric
neuropathy as revealed by morphometric analysis. Neurogastroenterol
Motil., 2010, 22 : 407-414.

17. BASSOTTI G, BATTAGLIA E, BELLONE G, DUGHERA L, FISOGNI S,
ZAMBELLI C, et al. Interstitial cells of Cajal, enteric nerves, and glial cells
in colonic diverticular disease. J ClinPathol., 2005, 58 : 973-977.

18. GOLDER M, BURLEIGH DE, BELAI A, GHALI L, ASHBY D, LUNNISS
PJ, et al. Smooth muscle cholinergic denervation hypersensitivity in
diverticular disease. Lancet., 2003, 361 : 1945-1951.

19. NARAYAN R, FLOCH MH. Microscopic colitis as part of the natural history
of diverticular disease. Am J Gastroenterol., 2002, 97 : 112-113.

20. TURSI A, BRANDIMARTE G, ELISEI W, GIORGETTI GM,
INCHINGOLO CD, DANESE S, ef al. Assessment and grading of mucosal
inflammation in colonic diverticular disease. J ClinGastroenterol., 2008, 42 :
699-703.

. JUNG HK, CHOUNG RSI, LOCKE GR, SCHLECK CD, ZINSMEISTER
AR, TALLEY NJ. Diarrhea-predominant irritable bowel syndrome is
associated with diverticular disease: a population-based study. Am J
Gastroenterol., 2010, 105 : 652-656.

22. COHEN E, FULLER G, BOLUS R, MODI R, VU M, SHAHEDI K, et al.
Increased risk for irritable bowel syndrome after acute diverticulitis. Clin
Gastroenterol Hepatol., 2013, 11 : 1614 -1619.

23. YAMADA E, INAMORI M, UCHIDA E TANIDA E, IZUMI M,
TAKESHITA K, et al. Association between the location of diverticular
disease and the irritable bowel syndrome: a multicenter study in Japan. Am J
Gastroenterol., 2014, 109 : 1900-1905.

24. SPILLER R. Editorial: new thoughts on the association between diverticulosis
and irritable bowel syndrome. Am J Gastroenterol., 2014, 109 : 1906-1908.

25. PEMBERTON JH, KELLY KA. Achieving enteric continence: principles and
application. Mayo Clin Proc., 1986, 61 : 586-599.

26. PARKS AG, PORTER NH, HARDCASTLE J. The syndrome of the
descending perineum. Proc R Soc Med., 1966, 59 : 477.

[

%)

W

[=)

3

=)

Nel

2

—_

20/12/18 11:58



Diverticular disease and posture during defecation

27.

28.

29.

30.

3

—_

32.

33.

34.

35.

36.

37.

38.

39.

05-Ozturk.indd 495

MERTZ H, NALIBO B, MAYER E. Physiology of refractory chronic
constipation. Am J Gastroenterol., 1999, 94 : 609-615.

BHARUCHA A, PHILLIPS SF. Slow transit constipation: Disorders of the
anorectum. Gastroenterol Clin North Am., 2001, 30 : 77-95.

RAD S. Impact of ethnic habits on defecographic measurements. Archives of
Iranian Medicine., 2002, 5 : 115-117.

ANTHONY L, CAMILLERI L. Chronic constipation. New England Journal
of Medicine., 2003, 349 : 1360-1368.

. SIKIROV BA. Etiology and pathogenesis of diverticulosis coli: a new

approach. Med Hypotheses., 1988, 26 : 17-20.

SIKIROV D. Comparison of straining during defecation in three positions:
results and implications for human health. Dig Dis Sci., 2003, 48 : 1201-
1205.

SAKAKIBARA R, TSUNOYAMA K, HOSOI H, TAKAHASHI O,
SUGIYAMA M, KISHI M, et al. Influence of Body Position on Defecation
in Humans. Low Urin Tract Symptoms., 2010, 2 :16-21.

SIKIROV BA. Primary constipation: an underlying mechanism. Med
Hypotheses., 1989, 28 : 71-3.

THOMPSON WG, LONGSTRETH GF, DROSSMAN DA, HEATON KW,
IRVINE EJ, MULLER-LISSNER SA. Functional bowel disorders and
functional abdominal pain. Gut., 1999, 45: Suppl 2 : [1-43-11-47.
SETHBHAKDI S. Pathogenesis of colonic diverticulitis and diverticulosis.
Postgrad Med., 1976, 60 : 76-81.

SIMPSON J, SUNDLER F, HUMES DJ JENKINS D, SCHOLEFIELD JH,
SPILLER RC. Post inflammatory damage to the enteric nervous system in
diverticular disease and its relationship to symptom. Neurogastroenterol
Motil., 2009, 21 : 847-858.

SIMPSON J, SUNDLER F, HUMES DJ, JENKINS D, WAKELIN D,
SCHOLEFIELD JH, et al. Prolonged elevation of galanin and tachykinin
expression in mucosal and myenteric enteric nerves in trinitrobenzenesulphonic
acid colitis. Neurogastroenterol Motil., 2008, 20 : 392-406.

SIMPSON J, NEAL KR, SCHOLEFIELD JH, SPILLER RC. Patterns of
pain in diverticular disease and the influence of acute diverticulitis. Eur J
Gastroenterol Hepatol., 2003, 15 : 1005-1010.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51,

52.

495

SPILLER R. Is It Diverticular Disease or Is It Irritable Bowel Syndrome?
Dig Dis., 2012, 30 : 64-69.

PAINTER NS, BURKITT DP. Diverticular disease of the colon: a deficiency
disease of Western civilization. Br Med J., 1971, 2 : 450-454.

PEERY AF, SANDLER RS, GALANKO JA, BRESALIER RS,
FIGUEIREDO JC, AHNEN DJ, et al. Risk Factors for Hemorrhoids on
Screening Colonoscopy. PLoS One., 2015, 10 : 9.

YAMADA E, INAMORI M, WATANABE S, SATO T, TAGRI M, UCHIDA
E, et al. Constipation is not associated with colonic diverticula: a multicenter
study in Japan. Neurogastroenterol Motil 2015, 27 : 333-338.
MUHAMMAD A, LAMENDOLA O, DAAS A, KUMAR A, VIDYARTHI
G. Association between colonic diverticulosis and prevalence of colorectal
polyps. Int J Colorectal Dis., 2014, 29 : 947-951.

LEE KM, PAIK CN, CHUNG WC JUNG SH, CHANG UI, YANG
JM. Clinical significance of colonic diverticulosis associated with bowel
symptoms and colon polyp. J Korean Med Sci., 2010, 25 : 1323-1329
RONDAGH EJ, SANDULEANU S, LE CLERCQ CM WINKENS B,
MASCLEE AA. Diverticulosis and colorectal polyps at younger age: a
possible link? Eur J Gastroenterol Hepatol., 2011, 23 : 1050-1055.

HIRATA T, KAWAKAMI Y, KINJO N, ARAKAKI S, ARAKAKI T,
HOKAMA A, et al. Association between colonic polyps and diverticular
disease. World J Gastroenterol., 2008, 14 :2411-2413.

EVERHART JE, RUHL CE. Burden of digestive diseases in the United
States part II: lower gastrointestinal diseases. Gastroenterology., 2009,136 :
741-754.

KONING MYV, LOFFELD RIJ. A survey of abnormalities in the colon and
rectum in patients with haemorrhoids. BMC Gastroenterol., 2010, 10 : 74
CARTER D, GABEL MB, ZBAR A, SEGEV S, KOPYLOV U. Prevalence
and Clinical Associations of Hemorrhoids at Screening Colonoscopy. World
J Colorectal Surg., 2013, 3 : 1-13

TURSI A. Dietary pattern and colonic diverticulosis. Curr Opin Clin Nutr
Metab Care., 2017, 20 : 409-413.

CARABOTTI M, ANNIBALE B, SEVERI C, LAHNER E. Role of Fiber
in Symptomatic Uncomplicated Diverticular Disease: A Systematic Review.
Nutrients., 2017, 9 : 161

Acta Gastro-Enterologica Belgica, Vol. LXXXI, October-December 2018

20/12/18 11:58



