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Colorectal cancer  (CRC) is one of the few diseases for 
which screening programs have shown to be efficacious 
in decreasing both the incidence as well as the mortality. 
Randomized controlled trials have demonstrated that 

ABSTRACT

Background/Aims: Colorectal cancer (CRC) is the second most common malignancy in the Saudi population, 
with an increasing incidence over the past 20 years. We aim to determine the baseline polyp as well as adenoma 
prevalence in a large cohort of patients and to find the possible age in which, if deemed appropriate, a CRC 
screening program should be initiated. Patients and Methods: A retrospective cohort study was conducted 
using an endoscopic reporting database of individuals seen at a major tertiary care university hospital (King 
Khalid University Hospital) in Riyadh, Saudi Arabia. Consecutive Saudi patients who underwent a colonoscopy 
between August 2007 and April 2012 were included. Patients were excluded if the indication for the colonoscopy 
was colon cancer, colonic resection, active colitis, active diverticulitis, inflammatory bowel disease, or if the 
patient was referred for polypectomy. Results: 2654 colonoscopies were included in the study. The mean age 
of the study population was 50.5 years [standard deviation (SD) 15.9] and females represented 57.7%. The 
polyp detection rate in completed colonoscopies was 20.8% (95% CI: 19.2–22.5). Adenomas were found in 
8.1% (95% CI: 7.1-9.1), while advanced adenomas were found in only 0.5% (95% CI: 0.2-0.7). Adenomas were 
found in the left side of the colon in 33.9%, followed by the rectum in 14.6%, ascending colon and cecum in 
14.2%, transverse colon in 8.7%, and in multiple locations in 28.7%. Those with a prior history of polyps or 
CRC were more likely to have an adenoma at colonoscopy than those who did not (14.3% vs. 6.6%; P < 0.01). 
The adenoma prevalence varied between age groups and ranged from 6.2% to 13.6% with a higher proportion 
in older individuals; this trend was seen both in males (6.0-14.5%) and females (6.4-14.6%) as well as in those 
who had screening colonoscopies (6.3-18.4%). No age could be found at which a CRC screening program 
would be appropriate to initiate. Conclusion: The prevalence of polyps and adenomas in this cohort is less 
than that reported in the Western populations. But as this cohort included younger and symptomatic patients 
with only a small proportion undergoing screening, further studies in an asymptomatic population are needed.
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repetitive fecal occult blood testing  (FOBT) reduces the 
mortality from CRC by 16%, while once‑only flexible 
sigmoidoscopy reduces CRC incidence and mortality by 18% 
and 28%, respectively[1]. Although complete colonoscopy, as 
opposed to flexible sigmoidoscopy, has a potentially higher 
impact on the reduction in the incidence and mortality from 
CRC, this is still to be proven in a randomized trial.[1]

CRC is the second most common malignancy in the 
Saudi population[2,3] and ranked as first among men and 
second [2,3] or third among women,[4] with a median age of 
60 years for males and 58 years for females[4]. There is an 
increase in incidence of CRC observed in Saudi Arabia[5‑8] 
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from 1994-2003, where the age‑standardized rate  (ASR) 
per 100,000 population‑years increased from 3.38-5.84, 
but it is still much lower than that reported for the United 
States of America  (USA) in 2003, which was 30.49.[9] 
Data from the Saudi Cancer Registry reveal the ASR per 
100,000 population‑years in Saudi Arabia between 1994 and 
2004 was 7.3,[4] whereas based on data from the International 
Agency for Research on Cancer, GLOBOCAN 2008, the ASR 
for the incidence for CRC per 100,000 population‑years 
in Saudi Arabia was 12.1, mortality was 8.6 and the 5‑year 
prevalence was 21.5.[2,3]

Whether the institution of a screening program for the 
general population is cost‑effective and practical depends 
largely on the baseline prevalence of adenomas in that 
population, as well as the other factors related to the 
healthcare resources available.

Adenomas are the precursors of adenocarcinomas. Thus, a 
better understanding of the prevalence of adenomas in the 
general population would help clarify the efficacy of a CRC 
screening program. In this study, we aimed to determine 
the baseline polyp as well as adenoma prevalence in a large 
cohort of patients who underwent colonoscopies for various 
indications as well as opportunistic screening for CRC. We 
also aimed to define the possible age in which, if deemed 
appropriate, a CRC screening program should be initiated.

Patients AND METHODS

Data collection
A retrospective cohort study was conducted using an 
endoscopic reporting database of individuals seen at a major 
tertiary care university hospital  (King Khalid University 
Hospital) in Riyadh, Saudi Arabia. The demographic data 
of consecutive Saudi patients who underwent a complete 
colonoscopy for all indications between August 2007 and 
April 2012 was collected retrospectively through the hospital 
information system  (HIS), endoscopic e‑reports, and a 
manual review of the files by two research assistants. The data 
collected included: Age, sex, symptoms, indication for the 
colonoscopy, quality of the bowel preparation, medication 
history, and comorbidities. For an incomplete colonoscopy, 
we used the definition given by the American Medical 
Association’s (AMA) Current Procedural Terminology (CPT) 
coding system. According to this, incomplete colonoscopy 
is defined as “when performing an endoscopy on a patient 
who is scheduled and prepared for a total colonoscopy, if 
the physician is unable to advance the colonoscope beyond 
the splenic flexure, due to unforeseen circumstances.”. 
Whenever a colonoscopy was not completed, the reason 
for not completing the endoscopy was documented. The 
location of polyps was also documented. Patients who had 
any of the following as an indication for colonoscopy were 

excluded from this study: Colon cancer, colonic resection, 
active colitis, active diverticulitis, or inflammatory bowel 
disease  (IBD). The indication of the colonoscopy was 
based on the documentation by the endoscopist on the 
electronic report form. The pathology reports were reviewed 
when a polypectomy was  performed, and the poloyps were 
classified as adenomas or non‑adenomas. Also, adenomas 
were classified as advanced if they were greater than 1 cm in 
size and/or had a villous component and/or had high‑grade 
dysplasia.

The number of gastroenterologists who staffed the 
endoscopy unit varied over the study period from four to 
nine, and the number of endoscopies performed in 2013 
was about 7000 procedures.

No personal identification information or other personal 
identifiers such as address or hospital identification number 
were recorded to ensure patient confidentiality.

This study was approved ethically by the Internal Review 
Board (IRB) (study no. E‑12‑818) of King Khalid University 
Hospital.

Statistical analysis
Data analysis included descriptive statistics computed 
for continuous variables, including means, standard 
deviations (SDs), minimum and maximum values, as well 
as 95% confidence intervals (CIs). Frequencies are used for 
categorical variables.

When calculating the adenoma detection rate (ADR), the 
numerator included all colonoscopies where at least one 
polyp was found to be adenomatous, whether the pathology 
was tubular or villous or the polyp had high‑grade dysplasia 
or adenocarcinoma.

Characteristics of the test procedure [sensitivity, specificity, 
likelihood ratios, receiver operating characteristic  (ROC) 
curve, and the area under the curve] were used to evaluate 
the optimal cut‑off age for the initiation of a screening 
program if one was to be implemented.

We used the software STATA 11.2  (Stata Corp., College 
Station, TX, USA) in our analysis. A statistical significance 
threshold of P = 0.05 was adopted. No attempt at imputation 
was made for missing data.

RESULTS

Demographics and historical data
After applying our exclusion criteria, our cohort included 
2654 colonoscopies. The mean age was 50.5  years  (SD 
15.9) and ranged from 18 to 109 years [Figure 1]. Females 
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represented 57.7%, while males formed 42.3% of the study 
population. There was a history of a polyp removed in a prior 
colonoscopy in 18.3%, while screening was the indication in 
only 7.7%. Comorbidities included hypertension in 31.1%, 
diabetes in 28.5%, dyslipidemia in 12.6%, and chronic kidney 
disease in 3.3%. Aspirin was used by 12.2%, while other 
nonsteroidal anti‑inflammatory drugs (NSAIDs) were used 
by 4.4% [Table 1]. The indications for colonoscopy included: 
Bleeding per‑rectum  (25.1%), abdominal pain  (20.3%), 
constipation  (10.8%), diarrhea  (8%), screening  (7.7%), 
weight loss  (6.1%), anemia  (5.8%), melena  (3.5%), 
vomiting (2.5%), change in bowel habits (2%), positive occult 
blood test in stools (0.6%), and abdominal bloating (0.4%), 
while the remainder of the colonoscopies had other 

indications [Table 1]. Each variable is reported in Table 1 in 
different age strata that might be considered the potential 
ages for screening colonoscopy. There were 269 scopes that 
were performed for the same individuals during the study 
period.

Colonoscopy
The bowel preparation protocol used had evolved over 
the study period, and in the latest protocol,    a standard 
polyethylene glycol-electrolyte solution on the day before 
the colonoscopy was adopted. The quality of the preparation 
in the complete cohort was classified as good in 63.5%, 
fair in 16.2%, and poor in 20.2% [Table 1]. Sedation was 
used in the majority of the procedures (97.6%). The cecal 

Table 1: Characteristics of the study population stratified by age
Variable Complete 

cohort 
including 

incomplete 
colonoscopies

Only completed colonoscopies
Subgroup 1 Subgroup 2 Subgroup 3 Subgroup 4 Subgroup 5

Age range (years) 18-109 18-109 35-75 40-75 45-75 50-75
Number of individuals 
included

n=2654 n=2542 n=1866 n=1709 n=1443 n=1141

Mean 95% CI Mean 95% CI Mean 95% CI Mean 95% CI Mean 95% CI Mean 95% CI
Males (%) 41.8 40.0-43.6 39.5 37.5-41.5 41.0 38.7-43.4 40.4 38.0-42.8 39.4 36.8-42.0 38.3 35.3-41.2
Comorbidities

Dyslipidemia 12.6 10.3-14.8 13.6 11.1-16.1 15.8 12.7-18.8 16.9 13.6-20.2 18.3 14.6-22.0 21.3 16.9-25.7
Diabetes 28.5 25.5-31.6 22.8 19.7-25.8 25.6 22.0-29.2 28.0 24.1-31.9 31.3 26.9-35.6 36.1 31.0-41.2
Hypertension 31.1 28.0-34.2 27.2 24.0-30.4 30.5 26.7-34.3 33.0 28.9-37.1 35.9 31.4-40.4 43.6 38.3-48.8
Chronic kidney disease 3.3 2.1-4.5 4.5 3.0-6.0 4.5 2.8-6.2 5.0 3.1-6.9 5.6 3.4-7.7 5.9 3.4-8.5
Aspirin use 12.2 10.0-14.4 10.7 8.5-12.9 11.7 9.1-14.3 12.8 9.9-15.6 14.1 10.9-17.4 16.2 12.3-20.0
NSAID use 4.4 3.1-5.8 4.5 3.3-0.6 5.1 3.3-6.9 4.5 2.8-6.32 4.4 2.5-6.4 4.5 2.4-6.7

Indication for colonoscopy
Positive occult blood as 
an indication

0.6 0.3-0.9 1.1 0.6-1.5 1.2 0.68-1.7 1.3 0.7-1.8 1.33 0.7-2.0 1.5 0.7-2.2

Abdominal bloating 0.4 0.2-0.7 0.4 0.1-0.6 0.3 0.1-0.6 0.3 0.01-0.6 0.40 0.1-0.7 0.4 0.1-0.8
Melena 3.5 2.8-4.2 5.0 4.1-5.9 5.0 3.9-6.0 5.0 3.9-6.1 4.45 3.3-5.6 4.8 3.5-6.1
Anemia 5.8 4.9-6.7 6.0 5.0-7.0 5.7 4.6-6.8 5.9 4.7-7.1 5.93 4.6-7.2 6.0 4.5-7.4
Abdominal pain 20.3 18.8-21.9 18.8 17.2-20.4 17.8 15.9-19.6 17.8 15.8-19.7 16.78 14.7-18.8 16.7 14.4-19.0
Bleeding per rectum 25.1 23.4-26.7 22.7 21.0-24.4 22.5 20.5-24.5 21.9 19.8-24.0 21.23 19.0-23.5 20.4 17.9-22.8
Constipation 10.8 9.6-11.9 10.3 9.1-11.6 11.0 9.5-12.5 11.4 9.8-13.0 12.02 10.2-13.8 13.0 11.0-15.1
Diarrhea 8.0 6.9-9.0 7.8 6.7-8.9 5.7 4.6-6.8 5.6 4.4-6.7 5.00 3.8-6.2 4.5 3.2-5.8
Change in bowel habits 2.0 1.5-2.6 2.8 2.1-3.4 2.9 2.1-3.7 2.9 2.0-3.7 2.69 1.8-3.6 1.6 0.9-2.4
Weight loss 6.1 5.2-7.0 4.8 3.92-5.68 4.6 3.6-5.6 4.4 3.3-5.4 4.45 3.3-5.6 5.0 3.7-6.3
Vomiting 2.5 1.9-3.1 5.0 4.07-5.86 4.2 3.2-5.1 4.3 3.3-5.3 4.62 3.5-5.8 4.7 3.4-6.0
Screening 7.7 6.6-8.7 7.3 6.22-8.37 7.1 5.8-8.3 6.8 5.5-8.1 7.19 5.8-8.6 7.4 5.7-9.0
Prior polyps or colon 
cancer

18.8 17.3-20.2 20.9 19.3-22.5 22.8 20.9-24.7 23.0 21.0-25.0 23.67 21.5-25.9 24.1 21.6-26.6

Preparation quality (%)
Good 63.5 61.9-65.2 74.2 72.5-76.0 73.2 71.1-75.3 72.4 70.2-74.6 71.0 68.5-73.5 69.7 66.8-72.5
Fair 16.2 15.0-17.5 15.4 13.9-16.8 15.6 13.9-17.3 15.8 14.0-17.6 16.8 14.8-18.9 16.3 14.0-18.7
Poor 20.2 18.9-21.6 10.4 9.1-11.6 11.2 9.7-12.7 11.8 10.2-13.4 12.1 10.4-13.9 14.0 11.8-16.2
Sedation 97.6 97.0-98.1 93.2 92.2-94.2 93.7 92.6-94.8 93.7 92.5-94.8 93.27 92.0-94.6 92.9 91.4-94.4
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intubation rate in the complete cohort was 71.4%, while 
the terminal ileum was intubated in 55.8%. Those having 
completed a colonoscopy were 2542 in number, whereas 
112 were excluded . In those who had a good preparation 
quality, the cecal intubation rate was 92.5%. The reasons for 
an incomplete colonoscopy were poor preparation quality in 
62.1%, colonic obstruction in 15.6%, pain in 7.2%, technical 
difficulty in 5.7%, while the rest of them were due to other 
reasons [Table 2].

Polyps and adenomas detected
The polyp detection rate in completed colonoscopies was 

20.8%. When stratified by age, the polyp detection rate in 
completed colonoscopies and those with a good preparation 
ranged from 16.3% in those aged 35 to <40 years to as high 
as 31.8% in those aged 60 to <65 years [Table 3]. The polyp 
rates were higher in males in the age groups of 35 to <45 years 
than in females (17.4% vs. 15.3%; 19.4% vs. 15.1%), while in 
those older than 45 years, females had a higher proportion of 
polyps compared to males (23.5% vs. 15.6; 30.1% vs. 21.9%; 
36.2% vs. 17.9%; 33.6% vs. 28.0%; 27.0% vs. 26.4%) in each 
age category, respectively. Also, the proportion of polyps in 
those who had screening as an indication was the lowest in 
those aged 60 to <65 years (20%), while it was the highest 
in the group aged 50 to <55 years (43.8%) [Table 3].

When stratified by age, adenomas ranged from 6.2% to 13.6% 
with a higher proportion in older individuals. This trend was 
seen in males (6.0-14.5%) and females (6.4-14.6%), as well 
as in those who had screening colonoscopies (6.3-18.4%) 
[Table 3].

Most of the polyps were found in the left side of the 
colon (32.7%), followed by the rectum (22.8%), the right 
side of the colon (14.5%), and the least were found in the 
transverse colon  (9.6%), while 20.4% polyps were found 
in multiple locations  [Table  4]. Adenomas had a similar 
distribution to that of polyps  [Table  4], while advanced 
adenomas were found more frequently in the left side of the 
colon, followed by the rectum, then the transverse colon, and 
42.1% were found in multiple locations [Table 4].

Those with a prior history of polyps or CRC were more 
likely to have adenoma at colonoscopy than those who did 
not (14.3% vs. 6.6%; P < 0.01).

Screening colonoscopies
We looked at the subcategory of our study population 
that underwent screening colonoscopy, which represented 

Table 3: The proportion of polyps and adenomas in completed colonoscopies with a good quality stratified by 
age and gender as well as those who had screening as an indication for colonoscopy

Age (years)
35 to ≤40 40 to ≤45 45 to ≤50 50 to ≤55 55 to ≤60 60 to ≤65 ≥65

Mean 95% CI Mean 95% CI Mean 95% CI Mean 95% CI Mean 95% CI Mean 95% CI Mean 95% CI
Polyps

Total 16.3 11.0-21.6 17.2 12.5-21.9 19.7 15.1-24.4 25.9 20.4-31.3 28.0 21.6-34.5 31.8 24.5-39.2 26.8 21.9-31.7
Males 17.4 9.3-25.6 19.4 12.3-26.4 15.6 9.4-21.7 21.9 14.6-29.1 17.9 9.5-26.2 28.0 15.1-40.9 26.4 17.9-34.9
Females 15.3 8.3-22.4 15.1 8.7-21.4 23.5 16.6-30.4 30.1 21.9-38.3 36.2 26.8-45.5 33.6 24.5-42.7 27.0 21.0-33.0
Screening 28.6 1.5-55.6 27.3 0.1-58.7 38.1 15.4-60.7 43.8 16.4-71.1 21.4 0.1-46.0 20.0 0.1-50.2 27.3 11.2-43.3

Adenomas
Total 7.6 4.0-11.2 6.2 3.5-9.0 7.6 4.8-10.3 10.1 6.9-13.2 13.4 9.5-17.3 13.4 9.1-17.8 13.6 10.6-16.7
Males 7.1 1.9-12.2 6.0 2.2-9.9 3.6 0.7-6.4 10.2 5.7-14.7 12.1 6.3-17.9 14.5 6.4-22.6 12.5 7.3-17.7
Females 8.1 3.0-13.3 6.4 2.5-10.3 11.2 6.6-15.7 9.9 5.5-14.3 14.4 9.1-19.6 13.0 7.7-18.2 14.6 10.7-18.4
Screening 13.3 0.1-32.8 6.3 0.1-19.6 9.5 0.1-23.2 0 0-0 4.8 0.1-14.7 12.5 0.1-30.7 18.4 7.1-29.6

Table  2: Characteristics of colonoscopies in the 
complete cohort of patients, including those with an 
incomplete colonoscopy

Colonoscopy characteristics Mean (%) 95% CI
Cecal intubation 71.4 69.8-73.1
Terminal ileum intubation 55.8 54.0-57.6
Reasons for not completing the colonoscopy

Poor preparation 62.1 58.7-65.6
Colonic obstruction 15.6 13.0-18.2
Pain 7.2 5.4-9.1
Difficulty to continue 5.7 4.1-7.4
Patients’ request to stop 4.4 2.9-5.9
Not mentioned 2.7 1.5-3.8
Resected bowel 1.5 0.6-2.3
Perforation 0.5 0.1-1.1
Not sedated 0.3 0.1-0.7

Findings on colonoscopy (only those completed)
Polyps 20.8 19.2-22.5
Polypectomy 15.4 14.1-16.7
Adenomas 8.1 7.1-9.1
Advanced adenomas 0.5 0.2-0.7
Diverticulosis 8.3 7.3-9.3
Colonic obstruction 3.1 2.5-3.8
Internal hemorrhoids 17.3 16.0-18.7
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7.7%. The mean age for those who had screening was 
50.4 years (SD 17.5), of whom 43.3% were males and 56.7% 
were females. Of those who had screening, 4.8% had a prior 
history of polyps that were removed. Only 22.9% of those who 
underwent screening colonoscopy had polyps and 8.8% had 
adenomas detected. A single polyp was detected in 13.4%, 
4.8% had two polyps detected, and 4.3% had more than two 
polyps detected. These polyps were found in the sigmoid or 
descending colon in 39.6%, in multiple locations in 32.1%, 
in the ascending colon and cecum in 15.1%, in the rectum 
in 7.5%, and in the transverse colon in 5.7% [Table 5].

ROC curve for the optimum age to perform 
colonoscopy for the detection of adenomas
Age could not predict the occurrence of adenomas as 
the ROC model yielded an area under the ROC curve of 
59% [Figure 2]. Different sensitivities, specificities, as well as 
positive and negative likelihood ratios are shown in Table 6.

DISCUSSION

CRC has become the most common cancer in males and 
the third common cancer in females in Saudi Arabia.[4] The 
burden of CRC in Saudi Arabia is predicted to increase.[9,10] 
Based on data from the Saudi Cancer Registry, the overall 
5‑year survival for CRC is 44.6%, and specifically, the 5‑year 
survival for colon cancer was 40.9%, for rectosigmoid cancer 
was 34.8%, and for rectal cancers was 33.6%.[4] Furthermore, 
the 5‑year survival for CRC based on the stage of disease was 
63.3% for localized disease, 50.2% for those with regional 
disease, and 14.7% for patients with metastatic CRC.[4] 
CRC appears to affect males more than females in Saudi 
Arabia (66.1% vs. 33.9% respectively),[4] with females having 
a better overall survival when compared to males  (50.6% 
vs. 41.0%, respectively).[4] Thus, there is a need to address 
the applicability of a national CRC screening program. 
One of the elements that need to be determined, if CRC 
screening is deemed applicable, would be the age at which 
CRC screening should be initiated. It would be required to 
determine the prevalence, histology, and age at which polyps 
are detected in the population. The prevalence of polyps in 
our cohort was 20.8%, while adenomas were found in only 
8.1%, with not much difference between males and females. 
This is much less than that reported in other areas; in a large 
multicenter study from Italy, the median detection rates for 
polyp, neoplasia, and advanced neoplasia were 35%, 26%, 
and 13%, respectively.[11]

We believe that the low cecal intubation rate in our cohort 
is related mostly to the bowel preparation quality since in 
those with a good bowel preparation, the cecal intubation 
rate was 92.5%. The low cecal intubation rate reported 
could be attributed to the endoscopist opting to forgo the 
completion of the colonoscopy due to the poor colonoscopy 

preparation. This is evident from the cecal intubation rate 
being 76.7% in those with a fair bowel preparation and 50.2% 
in those with a poor preparation.

The ADR is defined as the proportion of screening 
colonoscopies where at least one adenoma is detected.[12] 

Table 5: Subcategory of individuals who underwent a 
screening colonoscopy

Variable % (SD)
Age (years) 50.4 (17.5)
Males 43.3
Females 56.7
Smokers 0.9
Prior history of polyps 4.8
Polyps 22.9
Adenoma 8.8
A single polyp 13.4
Two polyps 4.8
More than two polyps 4.3
Location of polyps

Rectum 7.5
Sigmoid, descending colon, and splenic flexure 39.6
Transverse colon and hepatic flexure 5.7
Ascending colon and cecum 15.1
Multiple locations 32.1

SD: Standard deviation

Table 6: Different age cut‑offs with regard to sensitivity, 
specificity, and likelihood ratios for adenoma detection

Age cut‑off (years) Sensitivity Specificity + LR − LR
≥30 94.1 13.0 1.1 0.4
≥35 91.2 18.9 1.1 0.5
≥40 82.4 25.0 1.1 0.7
≥45 75.2 36.2 1.2 0.7
≥50 66.8 48.3 1.3 0.7
≥55 53.4 61.6 1.4 0.8
≥60 41.6 70.9 1.4 0.8
≥65 30.3 79.1 1.4 0.9
≥70 16.8 86.3 1.2 1.0
LR: Likelihood ratio

Table 4: Location of polyps detected in the complete 
cohort

Location Polyps 
(%)

Adenomas 
(%)

Advanced 
adenomas (%)

Rectum 22.8 14.6 10.5
Sigmoid, descending colon, 
and splenic flexure

32.7 33.9 42.1

Transverse colon and 
hepatic flexure

9.6 8.7 5.3

Ascending colon and cecum 14.5 14.2 0
Multiple locations 20.4 28.7 42.1
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In the Western population, the benchmark ADR for first 
time screening colonoscopies for individuals 50  years or 
older is 25% for males and 15% for females.[13] These 
cut‑offs might be an underestimation of the true prevalence 
of adenomas in the population. A  large cohort study 
found that as the ADR increased, the rate of interval 
adenocarcinomas detected between a screening colonoscopy 
and the next scheduled surveillance colonoscopy decreased.[14] 
Furthermore, a retrospective chart review from Mayo Clinic, 
Arizona, found that the ADR reached up to 42% for some 
gastroenterologists.[15]

In Oman, a study of patients referred for a colonoscopy 
to a major tertiary care hospital demonstrated that the 
ADR was 12.1%.[16] A series on individuals undergoing 
screening colonoscopy in China demonstrated that the 
ADR and advanced neoplasia rates were 26.1% and 10.5%, 
respectively.[17] A similar study from Thailand found the ADR 
to be 16.5%,[18] while a study from Korea in which individuals 
aged from 40 to 49 years were screened for CRC reported the 
ADR as 22.3%.[19] Thus, it seems that the adenomas are less 
prevalent in Asian populations compared to Western ones.

This distribution of adenomas as well as advanced adenomas 
in our study population, where the majority of adenomas 
were colonic, mostly left sided, followed   by presence 
in locations such as rectum and then the other areas of 
colon [Table 4], is similar to the data by Mosli et al.,[7] as 
well as the distribution of CRC reported in the Saudi Cancer 
Registry, where colonic tumors formed 46.8%, tumors in 
rectum were 41.2%, and the rectosigmoid tumors comprised 
12%.[4] Of interest, when one adds rectum and rectosigmoid 
tumors, these comprise 53.2% of all CRCs.

In this cohort, there was a trend for more adenomas being 
detected in males 9.1%  (95% CI: 7.7-10.5) compared to 

females 6.7% (95% CI: 5.3-8.1), but it did not reach statistical 
significance. This variation between genders was also seen in 
the data reported by the International Agency for Research 
on Cancer, GLOBOCAN 2008, wherein the ASR for the 
incidence of CRC per 100,000 population‑years was 14.3 
for males compared to 9.7 for females.[3] Also, there was 
a trend toward an increase in the prevalence of adenomas 
with age [Table 3]; but at the same time, the prevalence in 
those aged less than 45 years was non‑negligible (7.6% and 
6.2%). This is in keeping with the report of Mosli et al.,[7] 
in which there was a significant proportion of patients with 
CRC younger than 45 years but the majority of CRC cases 
were older than 45 years of age from the years 2000 to 2006.[7]

Of note, the percentage of polyps and adenomas found in 
the relatively young age groups was more pronounced in 
those who had screening as an indication, where 28.6% had 
polyps and 13.3% had adenomas. This could be due to the 
fact that they were high‑risk individuals as it is not common 
to screen this age group. Another possible explanation is that 
younger patients were more likely compliant with the bowel 
preparation, which improves visual spotting of polyps, as 
evident from the better bowel preparation quality in those 
younger than 35 years (70.0%) and older than 35 years (65.1%). 
Also, data from the Saudi Cancer Registry demonstrated that 
20.9% of all cases of CRC were younger than 45 years of age.[7]

We found a higher proportion of adenomas in individuals 
who were undergoing colonoscopies with a prior history 
of adenomas or colon cancer (14.3% vs. 6.6%). This is in 
keeping with the literature, as demonstrated in a large 
population‑based series from New Hampshire that there was 
a higher ADR in those who had surveillance colonoscopies 
compared to those who had screening colonoscopies 
(37% vs. 25%, respectively).[12]

Figure 1: The age distribution of those who had polyps detected at 
colonoscopy

Figure  2: Receiver operating characteristics (ROC) curve for the 
optimum age to perform colonoscopy for the detection of adenomas. 
The area under the ROC curve was 0.59
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One of the limitations in the study, however, is that we 
could not ascertain the duration between prior colonoscopy 
and the surveillance colonoscopy studied; if the time was 
short, then that would potentially decrease the ADR and the 
true prevalence might even be higher.[12] Indeed, the bowel 
preparation quality was less than optimum in a significant 
proportion of colonoscopies. This, in part, could be related 
to the patient population included as inpatients[20] as 
well as the fact that a significant proportion of patients 
were diabetics,[21] and both these factors are known to 
affect the preparation quality. Also, we had not adopted 
a split‑dose regimen as opposed to the solution being 
administered a day before the colonoscopy. Furthermore, 
some variables that were missing and could have acted 
as confounders included obesity, history of smoking, 
and alcohol consumption. A  large study from Korea 
demonstrated an increase in low‑risk adenomas (OR 1.44; 
95% CI: 1.23-1.69) as well as high‑risk adenomas (OR 1.62; 
95% CI: 1.09-2.41) in individuals who were obese, although 
they did not have metabolic syndrome, when compared 
to non‑obese metabolically healthy individuals.[22] An 
association between alcohol and smoking history has also 
been demonstrated.[11] Also, there were colonoscopies that 
were performed more than once in some individuals of the 
studied population (10.1%); whether this would cause an 
increase or decrease in the ADR is not known since if these 
colonoscopies were unnecessarily repeated, that would 
decrease the ADR, while if they were truly indicated, that 
might cause an increase in the ADR.

We could not determine if every polyp detected on 
colonoscopy was removed. Some endoscopists depend 
on the morphological features of polyps on regular white 
light endoscopy; in  some situations, narrow  band imaging 
as well as the size of the polyp prior to its removal might 
lead them to forgo removing the polyps if it is believed that 
it is a hyperplastic polyp. This approach might potentially 
decrease the ADR as demonstrated in a study where even 
when the gastroenterologists were trained in pit pattern 
recognition, the accuracy, sensitivity, and specificity of in vivo 
diagnoses of these polyps were 76.6%, 78.1%, and 73.4%, 
respectively,[23] and the image‑based recommendations for 
post‑polypectomy surveillance were correct in only 69.5% 
of cases.[23]

One of the factors which might have decreased the adenoma 
detection in our cohort is that the mean age of the studied 
population was relatively young (50.5 years), as higher rates 
of adenomas have been demonstrated in those older than 
50 years of age.

We could not determine the optimal age at which screening 
for CRC would be beneficial. This is most probably 
due to a proportion of young individuals in our cohort 

having adenomas  [Table  3]. This issue can also be seen 
in the relatively high proportion of young individuals who 
developed CRC, based on the Saudi Cancer Registry.[7] 
One way to tackle this issue is to characterize specific risk 
factors for developing CRC at a relatively younger age and 
offer that subgroup CRC screening, devising a cut‑off for 
the remainder of the population.

In conclusion, although the proportion of those who had 
screening as an indication for colonoscopy in our cohort 
was low, this study sheds some light on the prevalence of 
adenomas in those undergoing colonoscopies for various 
indications as well as opportunistic screening, and adds to 
the data that would determine if screening for CRC is a 
need and would be efficacious in Saudi Arabia. A prospective 
study addressing the modality and efficacy of CRC screening 
in Saudi Arabia is needed to answer some of the remaining 
questions.
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