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ABSTRACT

Background: Colonic diverticulosis is a common disease of advanced age, and is associated with a significant mor-
bidity and mortality.
Objective: The aim of this study was to determine the prevalence rate of colon diverticulosis and also detecting 
complications resulting from the disease.
Patients and methods: An Observational Retrospective Analytic study conducted for the period 5 years (January 
2017-January 2022) at Tishreen University Hospital in Lattakia-Syria. The study included all colonoscopies performed 
for various indications, and 156 patients who found to have diverticula were evaluated regarding to demographic 
characteristics, location of diverticula, and complications.
Results: The prevalence of colonic diverticulosis was 7.7%, and patients were being predominantly males (63.5%). 
Colonic diverticulosis was observed more frequently in the age groups 60 years-70 years (26.9%), and 70 years-80 
years (34%). Gastrointestinal bleeding represented the most frequent indication for colonoscopy (20.5%), followed 
by abdominal pain (19.9%), and constipation (18.6%). Left-sided of the colon was the most affected part (73 cases: 
46.8%) and the most common location was the sigmoid (62.2%), with presence of multiple diverticula in majority 
of patients (80.8%). Complications developed in 15 cases (9.6%) as follow: Diverticular bleeding (5.1%), diverticulitis 
(3.2%), and fistula (1.3%), with presence of a significant correlation between the site of diverticula and complica-
tions.
Conclusion: The current study demonstrated that colonic diverticulosis incidence in Syria is low, more common in 
elderly individuals and males with possibility of developing complications that lead to surgical intervention.
Keywords: Diverticulosis; Prevalence; Syria; Complication

INTRODUCTION
Colonic diverticulosis is one of the most common gastroin-
testinal conditions which are defined by presence of divertic-
ula that represent sac-like protrusions of the colonic wall [1]. 
It represents a considerable public health burden in spite of 
largely asymptomatic, perhaps due to the complications result-
ing from diverticulitis that need surgical intervention [2].

The pathological mechanisms that lead to formation of diver-
ticula remain unclear completely, and believed to occur from 
focal weakness in the wall of colon, commonly at the site of 
entry of blood vessel as a result of increased intraluminal pres-
sure in presence of risk factors such as: Advanced age, diet that 
contain low fiber and high fat, genetic factors, abnormal colon-
ic motility, obesity, physical inactivity and alterations in colonic 
structure [3,4].
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Diverticulosis shows geographic and ethnicity variability. It is 
more common in Western countries which range from 5% to 
45%, but its incidence increasing worldwide, probably due to 
alterations in lifestyle. It occurs mainly in the sigmoid colon, 
approximately in 95% of the patients and diverticula that found 
in left part of colon are usually false [5]. In Asia, the prevalence 
ranges from 13% to 25% and the right side of the colon is more 
commonly affected [6]. In addition to, the prevalence is age-de-
pendent, in which ranges from 5% in adults younger than 40 
years to 50 years, 70% in individuals older than 80 years [7].

Diverticulosis is often asymptomatic in 70%-80% of the cases 
and is diagnosed through tests that performed for other rea-
sons [8]. It might be symptomatic as a result of diverticular 
bleeding (5%-15%) that often leads to painless bleeding from 
rectum or diverticulitis (4%) which manifests with pain, fever, 
or complicate with perforation, formation of abscess, fistula, 
peritonitis, and sepsis [9]. We conducted this study owing to 
the high frequency of morbidity and mortality that associated 
with diverticulosis and absence of local studied that investigate 
the prevalence of disease. Therefore, the aims of our study 
were:

• To determine the prevalence of disease

• To assess complications resulting from diverticula

• Study the correlation between the site of diverticula and 
complications.

PATIENTS AND METHODS
This is an Observational Retrospective Analytic Study of a group 
of patients attending department of Gastroenterology at Tish-
reen University Hospital in Lattakia-Syria during five years’ pe-
riod (January 2017-January 2022). The inclusion criteria were: 
All adult patients of both sexes who underwent colonoscopy 
for various purposes (screening, surveillance, therapeutic) and 
found to have diverticulosis. The exclusion criteria were: Pa-
tients who didn’t undergo complete colonoscopy. The follow-
ing workup included: History, physical examination, and evalu-
ation of bleeding risk were performed. All patients were given 
written information for bowel preparation which is considered 
critical for colonoscopy because it permits visualization of the 
entire colonic mucosa. For colonoscopy report, we extracted 
the following data: Quality of colon preparation, presence of 
diverticula, position and number of the diverticula. Frequency 
of complications that occurred and correlation with the site of 
diverticula were reordered.

Ethical Consideration
All patients were provided a complete and clear informed 
consent after discussion about the study. This study was per-
formed following the Declaration of Helsinki.

Statistical Analysis
Statistical analysis was performed by using IBM SPSS version20. 
Basic Descriptive statistics included means, standard deviations 
(SD), median, Frequency and percentages. To examine the re-
lationships and comparisons between the two groups, Fisher 
exact test was used. All the tests were considered significant 
at a 5% type I error rate (p<0.05), β: 20%, and power of the 

study: 80%.

RESULTS 
A total of 2015 subjects were documented in the study (Figure 
1), of whom 156 (7.7%) had diverticulosis disease. The baseline 
characteristics of the participants were as shown in Table 1. 
Patients were divided into groups according to age as follow 
: <30 (3.2%), 30-40 (8.3%), 40-50 (9%), 50-60 (10.3%), 60-70 
(26.9%), 70-80 (34%), and >80 (8.3%). 63.5% of the patients 
were males, and 36.5% were females. Lower gastrointestinal 
bleeding (20.5%), abdominal pain (19.9%), and constipation 
(18.6%) were the most common indications for colonoscopy, 
followed by anemia (8.3%), diarrhea (6.4%), colorectal cancer 
(CRC) surveillance (6.4%), and weight loss (5.8%).

Figure 1: Distribution of the study population according to presence of 
diverticulosis

Table 1: Demographic characteristics of the study population

Variable Result 

Sex

Male 99 (63.5%)

Female 57 (36.5%)

Age group (years)

<30 5 (3.2%)

30-40 13 (8.3%)

40-50 14 (9%)

50-60 16 (10.3%)

60-70 42 (26.9%)

70-80 53 (34%)

>80 13 (8.3%)

Indication of colonoscopy 

Lower gastrointestinal bleeding 32 (20.5%)

Abdominal pain 31 (19.9%)

Constipation 29 (18.6%)

Anemia 13 (8.3%)

Diarrhea 10 (6.4%)

CRC surveillance 10 (6.4%)

Loss of weight 9 (5.8%)
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Others* 22 (14.1%)

*Surveillance of colorectal polyps (5 cases), colonic obstruction (4 
cases), localized colonic lesions (4 cases), changes in bowel habits 
(2 cases), alternating constipation and diarrhea (2 cases), inflamma-
tory bowel diseases (2 cases), suspicion of abdominal tuberculosis (2 
cases), periappendiceal abscess (1 case).

Left-sided diverticulosis (73 cases: 46.8%) was more frequently 
found than right-sided diverticulosis (45 cases: 28.8%), and bi-
lateral diverticulosis was found in 38 cases (24.4%). Diverticula 
number were reported as follow: One diverticulum (7.1%), two 
(12.2%), and multiple (80.8%). The distribution of diverticula 
in the current study according to location was as follow: 62.2% 
of diverticula were located in the sigmoid colon, 39.1% in de-
scending colon, 37.2% in transverse colon, 36.5% in cecum, 
31.4% in ascending colon and 1.9% in rectum (Table 2).

Diverticular bleeding was occurred in 8 cases (5.1%), which 
was predominantly bilateral in 5 cases (62.5%), followed by 
the right-side of colon in 2 cases (25%) and left-side in 1 case 
(12.5%). Diverticulitis was developed in 5 cases, and predom-
inantly located on the left side of colon (40%) and Bilateral 
(40%). Fistula was observed in two cases; one in left-side of 

colon and one pan colonic (Table 3).
Table 2: Distribution of the study population according to the character-
istics of diverticula

Variable Result 
Site of diverticula 

Left 73 (46.8%)

Right 45 (28.8%)

Bilateral 38 (24.4%)

Number of diverticula
1 11 (7.1%)

2 19 (12.2%)

Multiple 126 (80.8%)

Location of diverticula
Sigmoid colon 97 (62.2%)

Descending colon 61 (39.1%)

Transverse colon 58 (37.2%)

Cecum 57 (36.5%)

Ascending colon 49 (31.4%)

Rectum 3 (1.9%)

Table 3: Association between complications and the site of diverticula

Site of diverticula
Complications

Absent Diverticular bleeding Diverticulitis Fistula 
Right 42 (29.8%) 2 (25%) 1 (20%) 0 (0%)

Left 69 (48.9%) 1 (12.5%) 2 (40%) 1 (50%)

Bilateral 30 (21.3%) 5 (62.5%) 2 (40%) 1 (50%)

DISCUSSION
Diverticular disease of colon represents a significant etiology of 
morbidity and healthcare costs, so identification of the epide-
miology and modifiable factors that lead to the occurrence of 
disease may improve the outcome.

This study showed the main findings. First, the prevalence rate 
of diverticulosis was low in Syria which might be explained 
by lifestyle and dietary regimen. Second, approximately two-
third of the patients were males and majority of them were 
elderly, which might be related to endogenous sex hormones 
in which ovarian steroid hormones may reduce risk of diver-
ticulosis through its favorable effects on collagen and elastin 
and by weakening of the supporting connective tissue with ad-
vancing age. Third, the main indications for colonoscopy were 
lower gastrointestinal bleeding, abdominal pain, and constipa-
tion with presence of other indications. Fourth, Left-sided of 
the colon especially sigmoid was the most affected part of the 
colon with presence of multiple diverticula in majority of pa-
tients in contrast to previous studies which found the right side 
of colon is most affected in patients from Asia, which might be 
explained by difference in humoral or neural system and struc-
tural variation of the colon. Finally, Diverticular bleeding rep-
resented the most frequent complication of diverticular, and 
it was associated with location of disease. These findings are 
comparable with previous studies.

Loffeld, et al. (2001) demonstrated in a study conducted in 
Netherland during 8.5 years which included 6827 patients 
that prevalence rate of diverticulosis disease was 27% which 

increases significantly with age without significant difference 
according to sex. Polyps were more observed in patients with 
diverticula [10].

Kamalesh, et al. (2012) showed in a study conducted in India 
during 4 years which included 3022 patients that the preva-
lence of diverticulosis was 9.9% which increases with age and 
in males. Diverticula were more frequently found in left-sided 
of the colon and patients were older than those with divertic-
ula located on right-sided. Complications occurred in 13.7% of 
the patients and diverticulitis represented the most frequent 
(8.4%) [11].

Azzam, et al. (2013) demonstrated in a study performed in Sau-
di Arabia during 4 years which included 3649 patients that fre-
quency of diverticulosis was 7.4% which increases with increas-
ing age and in males. Left-sided was the most affected part of 
the colon [12].

Nagatal, et al. (2014) found in a study conducted in Japan 
during 9 years which included 28192 that the prevalence of 
diverticulosis was 20% which increases with age and in males. 
Right-sided was the most affected part of the colon, and diver-
ticular bleeding occurred in 1.5% [13].

AL-Nzaer, et al. (2020) demonstrated in a study conducted in 
Sudan during 2 years which included 1393 that the prevalence 
of diverticulosis was 7.5% which increases with age and in 
males. Left-sided was the most affected part of the colon, and 
the most frequent findings which observed by colonoscopy 
were fistula and polyps [14]. 
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CONCLUSION
In conclusion, early detection of colonic diverticulosis is con-
sidered crucial to avoid the associated morbidity and mortality 
especially in presence of risk factors.

ACKNOWLEDGEMENT
None.

CONFLICT OF INTEREST
The authors declare no conflict of interest.

REFERENCES
1. Lamanna L, Moran P (2018) Diverticular disease: Tradition-

al and evolving paradigms. Gastroenterol Nurs. 41(2): 111-
119. 

2. Imaeda H, Hibi T (2018) The burden of diverticular disease 
and its complications: West versus east. Inflamm Intest 
Dis. 3(2): 61-68. 

3. Munie S, Nalamati S (2018) Epidemiology and pathophysi-
ology of diverticular disease. Clin Colon Rectal Surg. 31(4): 
209-213. 

4. Dore MP, Pes GM, Marras G, Soro S, Rocchi C, et al. (2016) 
Risk factors associated with colonic diverticulosis among 
patients from a defined geographic area. Tech Coloproctol. 
20(3): 177-83. 

5. Peery AF, Keku TO, Martin CF, Eluri S, Runge T, et al. (2016) 
Distribution and characteristics of colonic diverticula in 
United States screening population. Clin Gastroenterol 
Hepatol. 14(7): 980-985. 

6. Fong S, Tan E, Foo A, Sim R, Cheong DMO (2011) The 
changing trend of diverticular disease in developing na-

tion. Colorectal Dis. 13(3): 312-316. 

7. Strate L, Modi R, Cohen E, Spiegel BMR (2012) Diverticu-
lar disease as a chronic illness: Evolving epidemiologic and 
clinical insights. Am J Gastroenterol. 107(10): 1486. 

8. Lembcke B (2015) Diagnosis, differential diagnosis and 
classification of diverticular disease. Viszeralmedizin. 
31(2): 95-102. 

9. Rezapour M, Ali S, Stollman N (2018) Diverticular disease: 
An update on pathogenesis and management. Gut Liver. 
12(2): 125-132. 

10. Loffeld R, Van der Putten ABMM (2002) Diverticular dis-
ease of the colon and concomitant abnormalities in pa-
tients undergoing endoscopic evaluation of the large bow-
el. Colorectal Disease. 4(3): 189-192. 

11. Kamalesh NP, Prakash K, Zacharias P, Pramil K, Ramesh GN, 
et al. (2012) Prevalence and patterns of diverticulosis in 
patients undergoing colonoscopy in a southern Indian hos-
pital. Indian J Gastroenterol. 31(6): 337-339. 

12. Azzam N, Aljebreen A, Alharbi O, Almadi MA (2013) Prev-
alence and clinical features of colonic diverticulosis in a 
Middle Eastern population. World J Gastrointest Endosc. 
5(8): 391-397. 

13. Nagata N, Niikura R, Aoki T, Shimbo T, Itoh T, et al. (2014) 
Increase in colonic diverticulosis and diverticular hemor-
rhage in an aging society: Lessons from a 9-year colonos-
copic study of 28,192 patients in Japan. Int J Colorectal Dis. 
29(3): 379-385. 

14. Alnzaer AA, Mohamedahmed AYY, Adam YA, Eltyiep E, Suli-
man SH (2020) Presentation and anatomical distribution of 
diverticular disease in four hospitals in Sudan. Pan African 
Medical Journal. 36: 1-4. 

https://journals.lww.com/gastroenterologynursing/Abstract/2018/03000/Diverticular_Disease__Traditional_and_Evolving.4.aspx
https://journals.lww.com/gastroenterologynursing/Abstract/2018/03000/Diverticular_Disease__Traditional_and_Evolving.4.aspx
https://www.karger.com/Article/FullText/492178
https://www.karger.com/Article/FullText/492178
https://www.thieme-connect.de/products/ejournals/abstract/10.1055/s-0037-1607464
https://www.thieme-connect.de/products/ejournals/abstract/10.1055/s-0037-1607464
https://link.springer.com/article/10.1007/s10151-015-1401-7
https://link.springer.com/article/10.1007/s10151-015-1401-7
https://www.sciencedirect.com/science/article/abs/pii/S1542356516001233?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1542356516001233?via%3Dihub
https://onlinelibrary.wiley.com/doi/10.1111/j.1463-1318.2009.02121.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1463-1318.2009.02121.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1463-1318.2009.02121.x
https://journals.lww.com/ajg/Abstract/2012/10000/Diverticular_Disease_as_a_Chronic_Illness_.8.aspx
https://journals.lww.com/ajg/Abstract/2012/10000/Diverticular_Disease_as_a_Chronic_Illness_.8.aspx
https://journals.lww.com/ajg/Abstract/2012/10000/Diverticular_Disease_as_a_Chronic_Illness_.8.aspx
https://www.karger.com/Article/FullText/380833
https://www.karger.com/Article/FullText/380833
https://www.gutnliver.org/journal/view.html?doi=10.5009/gnl16552
https://www.gutnliver.org/journal/view.html?doi=10.5009/gnl16552
https://onlinelibrary.wiley.com/doi/abs/10.1046/j.1463-1318.2002.00328.x
https://onlinelibrary.wiley.com/doi/abs/10.1046/j.1463-1318.2002.00328.x
https://onlinelibrary.wiley.com/doi/abs/10.1046/j.1463-1318.2002.00328.x
https://onlinelibrary.wiley.com/doi/abs/10.1046/j.1463-1318.2002.00328.x
https://link.springer.com/article/10.1007/s12664-012-0222-0
https://link.springer.com/article/10.1007/s12664-012-0222-0
https://link.springer.com/article/10.1007/s12664-012-0222-0
https://www.wjgnet.com/1948-5190/full/v5/i8/391.htm
https://www.wjgnet.com/1948-5190/full/v5/i8/391.htm
https://www.wjgnet.com/1948-5190/full/v5/i8/391.htm
https://link.springer.com/article/10.1007/s00384-013-1808-4
https://link.springer.com/article/10.1007/s00384-013-1808-4
https://link.springer.com/article/10.1007/s00384-013-1808-4
https://www.panafrican-med-journal.com/content/article/36/64/full/
https://www.panafrican-med-journal.com/content/article/36/64/full/

