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Abstract
Background: The objective of the study is to describe the polyps and their characteristics in High-risk Omani population: histopa-
thology, number per patient, location in relation to gender and age at diagnosis. The secondary objective is to evaluate the degree of

dysplasia and its relation to the polyps’ locations.

Methods: We conducted a retrospective descriptive study on all specimens of colonic polyps or endoscopically resected polyps from
SCCCRC patients over a two-year period from 2022 to 2023. We categorized the patients by age, polyps’ location, and histology. As-

sociations between the polyps’ characteristics were examined.

Results: With 197 endoscopy procedures and 394 polyps removed, 60.4% of the patient are more than 50yo with 1.18 sex ration
(M/F). 53.8% had single polyps. Multiple polyps were found to be associated with advanced age, family history, positive genetic
study, and FAP histology. Recto-sigmoid colon was the most common location for polyps. In patient age group < 50yo, rectum had the
highest proportion of polyps. The older age group (>50yo) had more transverse colon polyps. Concerning histology, adenoma was
the most common type without significant correlation between the histological type and the polyps’ location. We found a significant
association between histology and genetic pathologies. Nine of our patients had adenocarcinoma/degenerative polyps. Of the 394

polyps, 15 (3.8%) were synchronized cancers, 8 (2%) were Adenocarcinoma degenerative.

Conclusions: This is the first study in the Sultanate of Oman examining the characteristic of colonic polyps. This study gives valuable

information about colonic polyp histology and genetic pathology in the Omani population, especially in high-risk groups.
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Introduction

The prevalence of Colorectal polyps varies from one country to
another [1] and is highly comparable between the two sexes [2].
10% of sigmoidoscopy studies and more than 25% of colonoscopy

studies showed colorectal polyps in asymptomatic patient [3].

Over 80% of polyps found in colonoscopy are diminutive (<5
mm) [4] and found during routine procedures or colonoscopies
done for another reason. Some authors suggest removing all pol-
yps detected during colonoscopy and send them for pathologic
evaluation [5] while others said that it is controversial to remove

diminutive polyps [6].

Based on the 2019 WHO classification, the fifth edition, the
tumors of the colon and the rectum are classified based on their
histology into malignant and benign epithelial tumors. Malignant

epithelial tumors are divided into adenocarcinoma and neuroen-

docrine neoplasm. Benign epithelial tumors are then divided into
serrated lesions and polyps, conventional adenomas, and inflam-
matory bowel disease-associated dysplasia. Serrated lesions and
polyps are further classified into hyperplastic polyps (HP), sessile
serrated lesion (SSL), sessile serrated lesion with dysplasia (SSLD),
traditional serrated adenoma (TSA) and unclassified serrated ad-
enoma (USA) [7]. The risk of malignant transformation depends on
the polyp’s type, the polyp’s size, and the degree of dysplasia [8].

Adenoma-carcinoma sequence is responsible for more than
95% of CRC development [9] with the time for development from
adenomas to cancer is about 5 to 10 years [9,10] suggested by stud-
ies reporting the average age at presentation of patients with ad-

enomatous polyps versus colorectal cancer (CRC).

Neoplastic lesions arise due to dysplastic proliferation and

progression of polyps to carcinoma [11-13] and has traditionally
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been characterized as a uniform progression from normal mucosa
to adenoma and to carcinoma through an underlying homogenous

carcinogenic pathway [10].

In many studies, it was shown that removing adenomas by en-
doscopic polypectomy or surgical resection decreased cancer risk
[14].

The objective of this study is to describe the polyps and their
characteristics in High-risk Omani population. Histopathology,
number per patient, location in relation to gender and age at di-
agnosis were examined. The secondary objective is to evaluate the

degree of dysplasia and its relation to the polyps’ locations.

Methods

A retrospective descriptive study was conducted on all speci-
mens of colonic polyps or endoscopically resected polyps from
SCCCRC patients over a two-year period from 2022 to 2023. We
collected demographic data (age and gender) and polyps’ charac-
teristics (number, location, histology and grade of dysplasia). We
divided our patients according to age, sex, polyps’ location (right
colon, transverse colon, left colon, sigmoid and rectum), polyps’
histology (hyperplastic, inflammatory, hamartomatous, serrated
and adenoma) and degree of dysplasia (low or high). Adenomas

were classified as tubular, tubulovillous, and villous adenomas.

Descriptive analyses were performed using frequencies and
proportions. The Fisher exact test was used to analyze differences
in the categorical variables. The Cochran-Armitage Test for Trend
was used to examine the relation between the number of polyp and
age, sex, family history, and genetic abnormality. Two-sided p-val-
ues <0.05 were considered statistically significant. The R statisti-
cal software was used in the analyses (R Foundation for Statistical

Computing, Vienna, Austria).

Results

In this study, 197 endoscopy procedures (performed on 167
patients) were included during period of 2 year, most procedures
(60.4%) were for older age group (=50 years), 54.3% were for male

patients.

59.7% of our patients had History of colon cancer.

Fifty-three (26.9%) of the procedures were for patients who

had a family history of cancer.

36
Regarding the polyps, we found that 53.8%, 18.8%, 15.2%,
12.2% had single, two, three-to-five and more than five polyps, re-

spectively.

Other characteristics of the study population are reported in

Table 1.

Table 1: Characteristics of the study population (197 endoscopy

procedures).

Variable

n (%)

Age (years)

<30 24/197 (12.2%)
30-50 54/197 (27.4%)
> =50 119/197 (60.4%)
Gender

Male 107/197 (54.3%)
Female 90/197 (45.7%)

Family History of cancer

No 144/197 (73.1%)

Yes 53/197 (26.9%)
Number of polyps

1 106/197 (53.8%)

2 37/197 (18.8%)

3-5 30/197 (15.2%)

26 24/197 (12.2%)

History of colon cancer

No 79/196 (40.3%)
Yes 117/196 (59.7%)
Genetic study results, N = 44
tested
Negative 7/44 (15.9%)
Bloom 5/44 (11.4%)
FAP 19/44 (43.2%)
Juvenile polyposis 2/44 (4.5%)
Lynch 5/44 (11.4%)
MUTYH 2/44 (4.5%)
Peutz Jeghers 1/44 (2.3%)
POLE gene 3/44 (6.8%)
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In the correlation analysis (Table 2), older age group (=50
years), positive family history, positive genetic study, and FAP his-

tology were associated with higher number of polyps, while Lynch
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syndrome was associated with lower number of polyps. There was
no statistically significant correlation between the sex and the

number of polyps (p = 0.22).

Table 2: Number of polyps correlations with patients’ age, gender, family history, and genetic abnormality (197 endoscopy procedures).

Single polyp Two polyps 3-5 polyps 6 or more polyps p-value
Age (years) <0.0001
<50 34/78 (43.6%) 13/78 (16.7%) 9/78 (11.5%) 22/78 (28.2%)
=50 72/119 (60.5%) | 24/119 (20.2%) 21/119 (17.6%) 2/119 (1.7%)
Gender 0.22
Male 54/107 (50.5%) | 20/107 (18.7%) 18/107 (16.8%) 15/107 (14%)
Female 52/90 (57.8%) 17/90 (18.9%) 12/90 (13.3%) 9/90 (10%)
Family History of cancer <0.0001
Negative 91/144 (63.2%) | 25/144 (17.4%) 24/144 (16.7%) 4/144 (2.8%)
Positive 15/53 (28.3%) 12/53 (22.6%) 6/53 (11.3%) 20/53 (37.7%)
Genetic study <0.0001
Negative 5/7 (71.4%) 1/7 (14.3%) 1/7 (14.3%) 0/7 (0%)
Positive 5/37 (13.5%) 6/37 (16.2%) 5/37 (13.5%) 21/37 (56.8%)
FAP <0.0001
Negative 10/25 (40%) 5/25 (20%) 6/25 (24%) 4/25 (16%)
Positive 0/19 (0%) 2/19 (10.5%) 0/19 (0%) 17/19 (89.5%)
Bloom 0.9
Negative 9/39 (23.1%) 6/39 (15.4%) 5/39 (12.8%) 19/39 (48.7%)
Positive 1/5 (20%) 1/5 (20%) 1/5 (20%) 2/5 (40%)
Lynch 0.04
Negative 8/39 (20.5%) 5/39 (12.8%) 5/39 (12.8%) 21/39 (53.8%)
Positive 2/5 (40%) 2/5 (40%) 1/5 (20%) 0/5 (0%)

In the 197 endoscopy procedures, 394 polyps were identified.
Polyps were found more in the rectum (140 [35.5%]) followed by
transverse colon (85 [21.6%]) and sigmoid (56 [14.2%]). There

were no significant differences between males and females regard-

ing the polyps’ location (table 3). Age was significantly associated
with polyp location (p = 0.0005) with the rectum having the high-
est proportion of the younger age patients (91/140 (65%]), while

transverse colon transverse had the highest proportion of the older

Table 3: Tumor location association with age and sex.

age patients (57/85 (67.1%]).

Rectum Sigmoid Descending Transverse Ascending Cecum p-value
Age 0.0005
<50 91/140 (65%) | 27/56 (48.2%) | 15/34 (44.1%) | 28/85(32.9%) | 21/46 (45.7%) | 14/33 (42.4%)
=50 49/140 (35%) | 29/56 (51.8%) | 19/34(55.9%) | 57/85(67.1%) | 25/46 (54.3%) | 19/33 (57.6%)
Gender 0.73
Male 86/140 (61.4%) | 28/56 (50%) | 19/34(55.9%) | 49/85(57.6%) | 24/46 (52.2%) | 18/33 (54.5%)
Female | 54/140 (38.6%) | 28/56 (50%) | 15/34 (44.1%) | 36/85 (42.4%) | 22/46 (47.8%) | 15/33 (45.5%)
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Most common histological type was TA (218 polyps, [55.3%])
followed by hyperplastic (113 polyps, [28.7%]).

Table 4 shows the frequencies and proportions of polyps’ histol-
ogy types by age, family history, and polyps’ location. Overall, TA
was the most common type in both age groups (128/196 [65.3%]
in younger patients, 90/198 [45.5%] in the older group). Villous
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and hyperplastic histology types had highest proportions of older
patients (66.7% and 66.4% respectively, p = 0.0331). Sex was also
associated with histology (p = 0.0012). The highest proportion
of females was seen in the serrated type (6/7 [85.7%]), the high-
est proportions of male were seen in others, villous, and TA types
(100%, 67.7%, 63.3% respectively).

Table 4: Polyps’ histology type by age, family history, and location (394 polyps).

TA TV Villous Serrated Hyperplastic | Inflammatory | Other |p-value

Age 0.0331

<50 128/218 (58.7%) | 16/39 (41%) | 2/6 (33.3%) |5/7 (71.4%)| 38/113 (33.6%) 3/6 (50%) |4/5(80%)

=50 90/218 (41.3%) | 23/39 (59%) | 4/6 (66.7%) |2/7 (28.6%)| 75/113 (66.4%) 3/6 (50%) |1/5 (20%)

Sex 0.0012

Male 138/218 (63.3%) | 18/39 (46.2%) | 4/6 (66.7%) |1/7 (14.3%)| 57/113 (50.4%) | 1/6 (16.7%) 5/5

(100%)
Female 80/218 (36.7%) |21/39 (53.8%) | 2/6 (33.3%) |6/7 (85.7%)| 56/113 (49.6%) | 5/6(83.3%) | 0/5 (0%)
Family History 0.61
of cancer
No 113/218 (51.8%) | 25/39 (64.1%) | 6/6 (100%) (2/7 (28.6%)| 93/113 (82.3%) | 2/6(33.3%) |2/5 (40%)
Yes 105/218 (48.2%) | 14/39 (35.9%) | 0/6 (0%) |5/7 (71.4%)|20/113 (17.7%) | 4/6(66.7%) |3/5 (60%)
Location 0.244
Rectum 71/218 (32.6%) | 16/39 (41%) | 6/6 (100%) |3/7 (42.9%)| 39/113 (34.5%) 3/6 (50%) |2/5(40%)
Sigmoid 29/218 (13.3%) | 9/39 (23.1%) | 0/6 (0%) |1/7 (14.3%)| 17/113 (15%) 0/6 (0%) 0/5 (0%)
Descending 24/218 (11%) 3/39 (7.7%) 0/6 (0%) 0/7 (0%) 6/113 (5.3%) 1/6 (16.7%) | 0/5 (0%)
Transverse | 55/218 (25.2%) | 3/39 (7.7%) 0/6 (0%) |2/7 (28.6%)| 23/113 (20.4%) | 1/6 (16.7%) |1/5 (20%)
Ascending | 23/218 (10.6%) | 3/39 (7.7%) 0/6 (0%) |1/7 (14.3%)| 17/113 (15%) 1/6 (16.7%) |1/5 (20%)

Cecum 16/218 (7.3%) | 5/39 (12.8%) | 0/6 (0%) 0/7 (0%) | 11/113(9.7%) 0/6 (0%) 1/5 (20%)

No significant correlation between the location and the types of

the polyps was detected (p = 0.244).

Table 5 shows the dysplasia grade by age, gender, family history,
and location for 263 adenoma (TA, TV, and Villous) polyps. There
was no significant association between dysplasia, and age, gender,
or family history. Histology type distribution was statistically dif-
ferent between the dysplasia groups (p = 0.0345). The low-grade
dysplasia polyps were more likely to be TA, while high-grade dys-
plasia group had a higher TV proportion compared to the other

groups.

Genetic information was available for 194 polyps (shown in
table 6). There was a significant association between the histology
types and genetic pathologies. The serrated histology type had the
highest proportion of Bloom (5/5, 100%), TV type had the highest
proportion of FAP (12/14, 85.7%), while inflammatory type had
the highest proportion of Peutz Jeghers (3/4, 75%).

Nine patients had adenocarcinoma/degenerative polyps. Of the
394 polyps, 15 (3.8%) were synchronized cancers, 8 (2%) were
Adenocarcinoma degenerative. Adenocarcinoma/degenerative
polyps and synchronized cancers did not show significant associa-

tion with the histology type.
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Table 5: Dysplasia grade association with age, gender, family history, histology, and location for 263 adenoma polyps (T, TV, and V).

Variable Dysplasia 1 High Grade | Dysplasia 2 Low Grade Dysplasia 3 No p-value
Age 0.83
<50 15 (60.0%) 124 (55.4%) 7 (50.0%)
=250 10 (40.0%) 100 (44.6%) 7 (50.0%)
Total 25 224 14
Gender 0.21
Male 13 (52.0%) 141 (62.9%) 6 (42.9%)
Female 12 (48.0%) 83 (37.1%) 8 (57.1%)
Total 25 224 14
Family history 0.26
No 17 (68.0%) 118 (52.7%) 9 (64.3%)
Yes 8 (32.0%) 106 (47.3%) 5 (35.7%)
Total 25 224 14
Histology 0.0345
TA 16 (64.0%) 191 (85.3%) 11 (78.6%)
TV 8 (32.0%) 29 (12.9%) 2 (14.3%)
Villous 1 (4.0%) 4 (1.8%) 1(7.1%)
Total 25 224 14
Location 0.39
Rectum 13 (52.0%) 75 (33.5%) 5(35.7%)
Sigmoid 2 (8.0%) 33 (14.7%) 3(21.4%)
Descending 1 (4.0%) 25 (11.2%) 1(7.1%)
Transverse 7 (28.0%) 48 (21.4%) 3 (21.4%)
Ascending 0 (0%) 26 (11.6%) 0 (0%)
Cecum 2 (8.0%) 17 (7.6%) 2 (14.3%)
Total 25 224 14
Table 6: Histology and genetic results (N = 194 polyps with available genetic information.
Genetic TA TV Serrated Hyperplastic |Inflammatory| Other p-value
Test results 0.76
Positive 96/103 (93.2%) | 13/14 (92.9%) | 5/5(100%) | 11/13 (84.6%) | 4/4 (100%) |3/3 (100%)
Negative 7/103 (6.8%) 1/14 (7.1%) 0/5 (0%) 2/13 (15.4%) 0/4 (0%) 0/3 (0%)
Pathology
Bloom 10/103 (9.7%) 0/14 (0%) 5/5(100%) | 3/13(23.1%) 0/4 (0%) 0/3(0%) | <0.0001
FAP 68/103 (66%) | 12/14 (85.7%) | 0/5 (0%) 2/13 (15.4%) 0/4 (0%) 0/3(0%) | <0.0001
Juvenile Polyposis | 4/103 (3.9%) 0/14 (0%) 0/5(0%) | 2/13 (15.4%) 0/4(0%) |3/3(100%)| 0.0006
Lynch 7/103 (6.8%) 0/14 (0%) 0/5 (0%) 1/13 (7.7%) 1/4 (25%) 0/3 (0%) 0.47
MUTYH 3/103 (2.9%) 1/14 (7.1%) 0/5 (0%) 1/13 (7.7%) 0/4 (0%) 0/3 (0%) 0.5
Peutz Jeghers 0/103 (0%) 0/14 (0%) 0/5 (0%) 0/13 (0%) 3/4 (75%) 0/3(0%) | <0.0001
POLE 4/103 (3.9%) 0/14 (0%) 0/5 (0%) 2/13 (15.4%) 0/4 (0%) 0/3 (0%) 0.43
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Discussion

In our population, we noted a male predominance with a sex
ratio (M/F) of 1.18. There was no statistically significant difference
between the two sexes in terms of polyps’ number and location.
Concerning the histopathology, Male showed more tubular and vil-

lous adenoma.

In the literature, women are less likely to have CRC, advanced
adenomas, and non-advanced adenomas [15]. And several stud-
ies demonstrated male predominance [5,16-18]. Heather S., et al.
showed the predominance of the male sex in adenoma (63%) and
the female sex in hyperplastic polyps (51.6%) [19].

Concerning the location, McCashland TM.,, et al. showed that
right-sided polyps are more prevalent in women [20]. And other
studies showed that the presence of multiple polyps was positively
associated with the male sex (p < 0.0001) [20].

Also Colonic polyps are strongly associated with old age 21. In
our study, 60.4% of polyps presented in patient age more than 50

years.

Most of our patients had single polyps (53.8%) as demonstrated
by Lowenfels., et al. where he found approximately two-thirds of

patients had solitary polyps [22].

Multiple polyps were found to be more commonly associated
with advanced age (p = 0.001) [19], and in patient with FAP and
family history [23].

In our study, the higher number of polyps was found in patients
more than 50years, positive family history, positive genetic study,
and FAP histology.

Concerning the location, 49.7% of our patients had recto-sig-
moid polyp, with no significant different between male and fe-
male. The same result was found in most of the studies which re-
ported left side polyps’ predominance [1,16,20,24-26]. But a few
other studies showed that patients had more right sided polyps
[19,27,28].

In our patient with age group < 50yo, rectum had the highest
proportion of polyps. But the older age group had more transverse

colon polyps. Some authors showed that polyps were most com-
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monly located in the right colon in patients over 50 [29,30] and
other authors found no age-related differences in polyp distribu-
tion [31].

In our population, adenoma is the most common type followed
by hyperplastic polyps without significant correlation between the

histological type and the location.

Most of the studies had similar results where adenomas were
the most frequent type and tubular adenomas were the most com-
mon subtype [9,16,19,29,32]. Some studies showed that hyper-
plastic polyps were the most common type of non-neoplastic pol-
yps [33]. William AR,, et al. found that the most frequent lesion in
the colon is the hyperplastic polyps [34,35].

But concerning the location, most of the studies showed that ad-
enomas were localized more in the left colon [36,37], serrated pol-
yps predominant in the right side of the colon and the hyperplastic
polyps are mainly presented in the left colon [38-40]. In addition,
tubule-villous and villous adenomas are more likely to be found in
the rectum [36].

In our population, Tubular adenoma was the most common
type in both age groups whereas Villous and hyperplastic histology
types had higher proportions of older patients (>50yo).

But the studies showed that the presence of adenoma increased
with age [26]. Laird-Fick HS,, et al. showed also that adults aged
more than 50 had adenoma as the most common histopathologi-
cal findings [19]. The prevalence of hyperplastic polyps in autop-
sy studies in individuals younger than 50 years of age has been
documented as 7-40%. In individuals over the age of 50 years, the
prevalence of hyperplastic polyps is 20-40% usually located in the

rectum or sigmoid colon [34].

We found that high-grade dysplasia groups are higher TV pro-
portion compared to the other groups, but without significant as-
sociation between dysplasia, and age, gender, location, or family

history.

O’Brien., et al. showed that high Grade dysplasia is more pre-
sented in the left side polyps [32] (38) and Villous component are
more likely to have High grade dysplasia [32,36].
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Limitation
It’s a retrospective single-centre study, concerning the histology
of colorectal polyps in Only High-risk patient diagnosed and fol-

lowed in cancer centre.

Another limitation of this study is the lacking data concerning

all the Histology subtype of serrated polyps.

Conclusion

This is the first study in Sultanate of Oman concerning the char-
acteristic of colonic polyps specially in high-risk group. This study
gives valuable information about colonic polyp in Omani popula-
tion where we noted male predominance and mainly in a patient
more than 50years old. Multiple polyps were found in elderly pa-

tient, family history and patient with positive genetic stud
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