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Summary box

What is already known about this subject?
►► Although screening allows for early diagnosis and 
removal of precancerous lesions, it is not a common 
procedure in Lebanon and in low-income and mid-
dle-income countries.

►► Published data regarding adenoma detection rate, 
patients <50 years old and screening practices are 
scarce in Lebanon.

What are the new findings?
►► The data show that age >50 years and male gender 
significantly correlate with increased incidence of 
precancerous and cancerous polyps.

►► Further exploring the results by age groups and 
gender, detection of adenomatous polyps in wom-
en aged 40–49 (8.33%) was significantly different 
from their female counterparts aged ≥50 years old 
(25.26%). However, no statistical difference be-
tween detection of adenomas was found between 
men aged 40–49 (33.33%) and their male counter-
parts aged ≥50years old (37.5%).

How might it impact on clinical practice in the 
foreseeable future?

►► With further studies and comparisons at different 
institutions, this could represent a modified age of 
screening for Lebanese men, starting before the age 
of 50, directly impacting how we screen our patients 
in Lebanon.

►► This could also serve as a catalyst for more studies 
on the topic from institutions in the country and in 
the region (who share similar risk factors), as well 
as further incentivising physicians in the region on  
increasing colorectal cancer awareness and screen-
ing at appropriate times and intervals.

Abstract
Background and aim  Colorectal cancer (CRC) has 
an increased impact on the Lebanese population’s 
morbidity and mortality. This study evaluated the 
situation of adenoma detection in an outpatient clinic in 
Lebanon.
Patients and methods  918 patients underwent 
colonoscopy over a period of 24 months by a qualified 
physician. Biopsy results were divided into normal 
versus abnormal colonic tissue, which was further 
subdivided into number of polyps and cancer.
Results  Out of 918 individuals included, 82 cases 
of Crohn’s colitis (8.93%) and 22 cases of ulcerative 
colitis (2.39%) were identified. A total of 42 cases of 
CRC (4.58%) and 188 cases of adenomatous polyps 
(20.48%) were identified. The data show that age >50 
years and male gender significantly correlate with 
increased incidence of precancerous and cancerous 
polyps. Further exploring the results by age groups and 
gender, detection of adenomatous polyps in women 
aged 40–49 (8.33%) was significantly different from 
their female counterparts aged ≥50 years old (25.26%) 
(p<0.01). However, no statistical difference between 
detection of adenomas was found between men aged 
40–49 (33.33%) and their male counterparts aged ≥50 
years old (37.5%) (p=0.6).
Conclusion  Within the limitations of this study, the 
incidence of CRC and adenomatous polyps falls in 
the high range compared with international studies. 
Furthermore, symptomatic male patients aged 40–49 
appear to exhibit detection rates of adenomas similar 
to their counterparts aged ≥50 years old. Subjects 
younger than 50 years underwent diagnostic rather than 
screening colonoscopy, which introduces some selection 
bias. Nevertheless, these findings can serve as a basis 
for further studies.

Colorectal cancer (CRC) is the third most 
commonly diagnosed type of cancer among 
men and the second most among women, 
with men showing significantly higher rates. 
It is also the second leading cause of death 
from cancer worldwide.1 In Lebanon, CRC is 
the second most commonly reported cancer 
in women and the fourth most commonly 

reported cancer in men as of 2012.2 

CRC develops in a multistep manner, from 
the normal epithelium, through a prema-
lignant lesion (adenoma), into a malig-
nant lesion (carcinoma), which invades 
the surrounding tissues and may eventu-
ally spread systemically (metastasis).1 3 The 
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adenoma-carcinoma sequence is widely accepted, based 
on observational studies, as a major pathway for the 
development and progression of CRC.3 Considering the 
adenoma to carcinoma sequence, removing polyps to 
prevent CRC is a reasonable course of action.1–3

The most effective manner for removing these polyps 
at an early stage is achieved through screening. Screening 
allows for early detection and removal of adenomatous 
polyps, as well as early detection of CRC, creating a more 
favourable diagnosis as the 5-year survival rate of CRC is 
approximately 90% if the disease is localised, 68% if the 
disease is regional, and drops to 10% if distant metastasis 
ensues.1 2 Screening tools can be divided into two main 
categories: stool tests and structural exams.1–3 Stool tests 
can be exemplified by tests for occult blood or exfoliated 
DNA. Flexible sigmoidoscopy, colonoscopy, double-con-
trast barium enema and CT colonography represent 
structural exams.1 3 Colonoscopy is the current gold 
standard for CRC screening as it provides the greatest 
potential for prevention through polypectomy.1 Such a 
procedure allows for direct mucosal inspection of the 
entire colon from the appendiceal orifice to the dentate 
line.1 2 Another advantage of colonoscopy is that it allows 
for a same-session biopsy by polypectomy. Current guide-
lines for average-risk women and men recommend 
colonoscopy at the age of 50 years and every 10 years 
thereafter because the dwell time transition from adeno-
matous polyp to CRC is at least 10 years.3 4 It must be 
noted that like other procedures, colonoscopy outcomes 
and performance vary by physician skill, equipment, 
experience and other factors. This variation created the 
need for consistent quality measures in colonoscopy.2 5 
Quality indicators are measurement tools used to quan-
tify healthcare processes.5 Adenoma detection rate 
(ADR) is the primary colonoscopy quality indicator. It is 
defined as the proportion of colonoscopies in patients 
aged ≥50 being screened for the first time in which one 
or more adenomatous polyps have been detected.5 An 
endoscopist’s ADR is inversely correlated with the risk of 
postcolonoscopy CRC.5 In the same light, ADR is depen-
dent on several quality measures, including withdrawal 
times, caecal intubation rates and quality of bowel prepa-
ration.1 4 5

Recent studies continue to confirm that adeno-
matous polyps are more common among people aged 
50 and above.1 3 5 However, the discovery of advanced 
CRC among young patients suggests that several factors 
should be taken into consideration regarding CRC and 
adenomatous polyp screening, such as life expectancy, 
natural history of non-malignant advanced neoplasms, 
cost and individual risk.6 Studies carried out in the USA 
that have investigated the prevalence of CRC with colo-
noscopic screening before the age of 506 7 revealed that 
the prevalence of adenomatous polyps among people in 
the age range of 40–49 was 14%. Similarly, the prevalence 
of adenomatous polyps among people whose age ranges 
from 50 to 59 was 16%. Thus, prevalence of adenomas 
between these two groups was quite similar.7 Furthermore, 

several recent studies have shown that male sex, smoking, 
metabolic syndrome and obesity are risk factors for CRC.8 
Individuals with such risk factors may benefit from colo-
noscopic screening before the age of 50.8 9 Furthermore, 
incidence of adenomatous polyps has been reported to 
be up to 1.5-fold higher in men than in women, with men 
aged 40–49 exhibiting adenomatous polyps constituting 
40% of all polyps. This further demonstrates that age and 
sex are independent factors in adenoma detection.8 9 
We currently lack data regarding adenoma prevalence 
before the age of 50 in our population, prompting our 
group to undertake this study, which could pave the way 
for others to conduct prospective studies on asymptom-
atic Lebanese patients before the age of 50.

Patients and methods
Sampling
Data to be analysed were gathered in a retrospective 
fashion from an outpatient clinic located in a Lebanese 
tertiary hospital centre. In total, 964 patients had under-
gone colonoscopy with either a random biopsy or a polyp 
removal biopsy. Colonoscopy was done by a qualified 
gastroenterologist over a period of 24 months spanning 
February 2016–February 2018.

Inclusion criteria
Of the 2680 patients seen, only patients undergoing 
lower endoscopy were included. Individualised assess-
ment of risk was done on each patient and indications 
for colonoscopy followed were derived from the current 
American College of Physicians (ACP) guidelines, as 
follows: screening for CRC in eligible patients, history of 
melena or hematochezia, chronic change in bowel habits 
without explanation or change in bowel habits suggestive 
of inflammatory bowel disease (IBD), abnormal imaging 
requiring further investigation, and positive family 
history of IBD or CRC.

Exclusion criteria
Patients known to have IBD or CRC undergoing interval 
colonoscopy were excluded from the study. Colonos-
copies done without caecal intubation, an important 
quality indicator, were also excluded. Exclusion criteria 
were also applied to any colonoscopy procedure with an 
Aronchick Scale grade >2/5. Thus, the total number of 
patients went down from 964 to 918 (figure 1).

Informed consent
All participants signed an informed consent to allow 
for usage of colonoscopic data by virtue of anonymity, 
whereby their names were translated into binary entities 
for scientific purposes.

Colonoscopy preparation
Colonoscopy preparations were evaluated by Aronchick 
Scale, whereby a score of 1 over 5 is considered adequate 
and a score of 5 over 5 is inappropriate for evaluation. All 
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Figure 1  Patients involved in the study and results. *Adenoma detection rate. CRC, colorectal cancer.

patients had complete bowel preparation and cleansing 
24 hours prior to colonoscopy.

Colonoscopy procedure
Colonoscopy took place in a tertiary hospital centre 
under the care of highly trained staff. Withdrawal 
times averaged 7.5 min, with the shortest withdrawal 
time clocking in at 6 min. All patients were consciously 
sedated and positioned in a lateral decubitus fashion with 
knees flexed. No complications were reported during 
both colonoscopy and postcolonoscopy procedures. If 
no polyps were identified, random biopsies, with a total 
number of 20, were taken from the colon. This was done 
in a systematic fashion as follows: rectum, sigmoid, left 
colon, transverse, right colon and ileocaecal valve. If 
polyps were identified, polypectomy was done if there 
were no contraindications, and the samples were sent to 
pathology laboratory thereafter. If contraindications to 
polypectomy were present, biopsy was done instead. All 
biopsies were stored in a 10% formaldehyde solution and 
sent to pathology laboratory for further investigation.

Pathology analysis
Biopsy samples were processed in blocks, whereby micro-
cuts were taken from each biopsied sample and were 

stained with H&E. Of note, two qualified pathologists had 
looked at the slides and had agreed on common results 
before writing the official report. Results were retrieved 
based on three variables: age, sex and biopsy results. In 
the same light, pathology results were divided into two 
categories: normal versus abnormal colonic tissue. The 
abnormal section was further subdivided into several 
categories: number and type of polyps, cancer, and IBD 
type.

Statistical analysis
A statistical software package (SPSS V.23.0) was used to 
analyse the data, whereby independent variables were 
compared with each other and with dependent vari-
ables as well. Descriptive statistics were used to describe 
patients’ characteristics. χ2 analysis was used to determine 
the differences in detection of adenomas and CRC across 
age groups. The level of significance was set at p≤0.05.

Results and discussion
The total number of patients in our study was 918 after 
applying the inclusion and exclusion criteria (figure 1). 
The analysis of the results of these patients selected in the 
study (figure 2) identified 66 cases of hyperplastic polyps 
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Figure 2  Distribution of colonoscopy results.

Table 1  Characteristics of a cohort of Lebanese patients 
undergoing colonoscopy

Variables n %

Age 

 � <40 330 35.95

 � 40–49 174 18.95

 � ≥50 414 45.09

Sex 

 � Male 502 54.68

 � Female 416 45.32

Polyps 

 � No polyps 730 79.52

 � Polyp(s) 188 20.48

Number of polyps 

 � 1–2 132 70.21

 � >2 56 29.89

Cancer 

 � Total cancer cases 42 4.58

 � Adenocarcinoma 42 4.58

 � Other 0 0

Table 2  Analysis of polyp and cancer detection by age 
group

Variables Age <50 Age ≥50 P values

Polyp 

 � No polyps 452 278 <0.01*

 � Polyp(s) 52 136

Cancer 

 � No 500 376 <0.01*

 � Yes 4 38

*Statistically significant results.

Table 3  Comparison of polyp and cancer detection by 
gender

Variables 

Sex

P valuesMale Female

Polyp 

 � No polyps 383 (41.72%) 357 (38.88%) <0.01*

 � Polyp(s) 119 (12.96%) 59 (6.42%)

Cancer 

 � No 474 (51.6%) 402 (43.79%) 0.343316

 � Yes 28 (3.05%) 14 (1.53%)

*Statistically significant results.

and 40 cases of inflammatory polyps. Furthermore, 82 
cases of Crohn’s colitis were identified, as well as 22 cases 
of ulcerative colitis, accounting for 8.93% and 2.39% of 
patients seen, respectively. Moreover, 24 patients had 
abnormal colonic findings that correlated with, but could 
not be classified as, a form of IBD. A total of 42 cases 
of adenocarcinoma were identified but no other cancer 
types were found, leading to an incidence of 4.58% in 
our population (table 1). Of the 414 patients aged ≥50, 
376 had presented for a first-time CRC colonoscopy 
screening, with adenomas detected in 128 cases leading 
to an ADR of 34.04%. In total, of the 414 patients who 
underwent colonoscopy for CRC screening or other diag-
nostic purposes based on ACP indications, adenomas 
were detected in 136 cases (32.85%).

A very small percentage of our population were found 
to have CRC before the age of 50, without statistical signif-
icance (p>0.1). Our population is in accordance with the 
published data on the development of CRC at age ≥50, 
displaying p<0.01 (table 2).

Age, and its correlation to CRC and other colonic 
diseases, has been studied at length with numerous 
meta-analyses, displaying a significant rise in the rate 
of CRC after the age of 50.10 Our data show that age 
>50 years significantly correlates with an increased inci-
dence of precancerous polyps in the colon, with p<0.01 
(table 2). Polyps are more frequent in male sex with a 
significant correlation: p<0.01 (table 3). Once the data 
are stratified into age ranges (table 4), the findings are 
more intriguing. There was no statistically significant 
difference in detection of adenomas between patients 
aged ≥50 (32.85%) and those aged 40–49 (22.99%). 
However, once further stratified by sex, we note age ≥50 
significantly correlates with an increased detection of 
adenomas in women (25.26%) (p<0.01) compared with 
the age range of 40–49 (8.33%). On the other hand, 
there was no statistically significant difference in detec-
tion of adenomas between men aged ≥50 (37.5%) and 
men aged 40–49 (33.33%), with a p=0.53. A similar inci-
dence of polyps in men aged 40–49 and their ≥50 coun-
terparts is not in accordance with existing data.

Studies have shown that sex also plays an important 
role in the development of CRC, with men found to 
be at an increased risk for developing CRC compared 
with their female counterparts. A previous meta-analysis 
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Table 4  Comparison of adenoma detection in patients 
aged 40–49 and those aged ≥50

Normal

Adenoma
(detection rate of 
adenoma, %) P values

Patients aged <50 452 52 (10.32) <0.01*

Patients aged ≥50 278 136 (32.85)

Patients aged 
40–49

134 40 (22.99) <0.01*

Patients aged ≥50 278 136 (32.85)

Women aged 
40–49

66 6 (8.33) <0.01*

Women aged ≥50 142 48 (25.26)

Men aged 40–49 68 34 (33.33) 0.6

Men aged ≥50 140 84 (37.5)

*Statistically significant results.

demonstrated a relative risk of 1.83 (95% CI 1.69 to 1.97) 
for CRC in men compared with women.11

Our results are in accordance with these data, with the 
male sex shown to be significantly associated with polyps 
(p≤0.01) (table  3). As polyploidy predisposes to CRC 
via the adenoma-carcinoma sequence, correlations can 
be made between sex and future development of CRC. 
These data and the aforementioned increase in poly-
ploidy in our male population after the age of 40 high-
light the need for a systematic approach for colonoscopy 
and CRC screening in the male sex possibly even before 
the age of 50.

Extensive research has been carried out on the effect 
of environmental factors such as alcohol, type of diet 
and smoking on the risk of CRC.12 In terms of alcohol 
consumption, a study by Fedirko et al13 found a 7% 
increase in CRC per daily unit of alcohol consumed. 
Furthermore, diets rich in red meat have been directly 
linked to an increased CRC risk, while those rich in fruit 
and fibre content have been inversely related to CRC 
incidence. Another meta-analysis of 116 studies showed 
a relative risk of 1.12 (95% CI 1.09 to 1.16) of CRC in 
those with high red meat intake versus those with low 
red meat intake.12 In contrast to very little fruit and fibre 
consumption, the relative risk of CRC was 0.91 (95% CI 
0.85 to 0.96) for one serving per day and decreased with 
increased servings per day. Although a Mediterranean 
country, Lebanon’s current diet with its high portions of 
red meat is a far cry from the recommended Mediterra-
nean diet found to be preventative of CRC, further signi-
fied by the fact that only 3.6% of our studied population 
follows a vegetarian diet.14 Regarding body mass index 
(BMI), the association between it and CRC is significant, 
with a relative risk of 1.10 per kg/m2 (95% CI 1.08 to 
1.12).12 Moreover, this association between BMI and 
CRC was stronger for men than it was for women, with 
relative rates being 1.29 per kg/m2 and 1.15 per 8 kg/
m2, respectively. Furthermore, a recent study has shown 

that 52.77% of the Lebanese population is overweight 
or obese, 70% of men and 34% of women.15 In another 
meta-analysis conducted by Botteri et al,16 smoking was 
linked with an absolute risk increase of 10.8 cases of CRC 
per 100 000 person-years (95% CI 7.9 to 13.6). A recent 
study on smoking in Lebanon17 demonstrated an overall 
prevalence rate of 34.7%, which is high when compared 
with international and even regional estimations. More-
over, significantly higher rates of smoking were observed 
in men than in women (42.9% and 27.5%, respectively). 
With all these factors in mind, we conclude that the 
Lebanese population, especially men, is in the high-risk 
range for developing CRC. Increasing awareness of these 
risk factors and developing efficient surveillance for the 
affected population are of high importance as colonos-
copy allows for the diagnosis of, and in some instances 
treatment of, these colonic abnormalities at an early 
stage, creating a favourable prognosis.

Although most CRC cases are due to sporadic muta-
tions via the adenoma-carcinoma sequence, hereditary 
and genetic factors are implicated in approximately 35% 
of CRC cases. From the mutated APC gene in familial 
adenomatous polyposis, to mismatch repair gene seen in 
hereditary non-polyposis colorectal cancer, and the more 
than 40 genetic loci identified by genome-wide asso-
ciation studies, these mutations confer increasing risk 
of CRC.18 Although definite percentages are not docu-
mented, a conclusion of high prevalence of interfamilial 
marriage in Lebanon can be easily appreciated with basic 
demographic visualisations. This may manifest as an 
increase in the incidence and earlier appearance of CRC.

Finally, with recent estimates of incidence of CRC in 
Lebanon being 54.1/100 000,19 the Lebanese popula-
tion appears to be at a higher risk of developing CRC 
compared with the rest of the world. Our data on poly-
ploidy appear to be in accordance with that observed 
globally, with the exception of men aged 40–49 which 
demonstrated no significant difference in polyploidy 
compared with those aged ≥50. It should be noted, 
however, that those having undergone colonoscopy 
before the age of 50 in our population were symptom-
atic with complaints of hematochezia, unexplained and 
refractory abdominal pain, alterations in bowel move-
ments, and so on. Therefore, our data should be used as 
a pillar for future studies where ADR can be specified in 
asymptomatic patients across different age groups, such 
as those carried out in other countries.9 A national survey 
as well as a national database would be an excellent first 
step towards further understanding the risk of CRC in 
the Lebanese population, which appears to be similar to 
that observed in Europe and North America.19

Conclusion
With the limitations of this study, we find that colonic 
diseases display a high incidence in the Lebanese popu-
lation. Our study, which was conducted in an outpa-
tient clinic, shows high-range prevalence of polyploidy 
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compared with similar European and American studies. 
Also of note is the prevalence of polyploidy in men aged 
40–49, which did not statistically differ from that in men 
aged ≥50. Our data are biased because of the outpa-
tient setting and since colonoscopy in those aged <50 
was conducted only on symptomatic patients, but could 
be used as a basis for further investigations. In light of 
a reported 3.2% annual increase of incidence rates of 
CRC among adults aged <50 since the mid-1990s,20 the 
authors wonder if screening initiation in Lebanese men 
<50, specifically those aged 40–49, should be considered. 
Further studies and data regarding polyposis in asymp-
tomatic patients aged 40–49 are needed in order to 
inform decisions to create sex-specific recommendations 
for CRC screening in our population.
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