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1. Abstract

1.1. Objective: Colonoscopy surveillance in individuals who have a
higher risk of developing colorectal cancer must rely on appropriate
patient selection and optimal screening intervals. This study aimed
to identify factors that predict the presence of neoplastic lesions
during colonoscopy in individuals with a familial risk of colorectal
cancer.

1.2. Design: A total of 1,203 participants with at least a twofold
increased risk of colorectal cancer due to family history were
included in a long-term colonoscopy surveillance program. Logistic
regression analysis was used to evaluate the influence of family-
related risk variables on the presence of adenomas and advanced
adenomas. Additionally, findings from the initial colonoscopy were
analyzed to determine their association with lesions detected during
subsequent surveillance.

1.3. Results: After adjusting for age, the occurrence of advanced
lesions was significantly related to the number of first-degree
relatives diagnosed with colorectal cancer and to early disease
onset (before 50 years) in the youngest affected family member. No
significant relationship with gender was observed. Family history
had only a minor effect on the occurrence of simple adenomas.
Future advanced lesions were mainly predicted by the presence
of advanced lesions at the baseline colonoscopy. In contrast, the
risk of detecting new adenomas was associated with the presence
of adenomas, advanced lesions, and hyperplastic polyps during the
first examination.

1.4. Conclusion: Risk factors for simple adenomas and advanced
lesions appear to differ. The most significant predictors of advanced
lesions were a higher number of first-degree relatives with colorectal
cancer and early onset of the disease within the family. Findings of
small adenomas or hyperplastic polyps did not significantly predict
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the development of advanced lesions during follow-up.

2. Keywords: Colorectal cancer, colonoscopy, surveillance,
family history, risk assessment

3. Introduction

Colorectal cancer (CRC) is among the most frequently diagnosed
cancers worldwide and is a major cause of cancer-related mortality.
Approximately one-quarter of CRC cases occur in individuals who
report a family history of the disease. However, inherited single-
gene disorders account for fewer than five percent of all cases. The
most common hereditary conditions associated with CRC include
Lynch syndrome, caused by mutations in mismatch repair genes,
and familial adenomatous polyposis, which results from mutations
in the APC gene.

Apart from these inherited syndromes, the most important risk
factors for CRC include increasing age and the presence of affected
first-degree relatives. Individuals with multiple first-degree
relatives diagnosed with CRC may experience a two- to eightfold
increase in risk compared with those without such a history.

In most instances, colorectal cancers develop from precursor
lesions known as adenomas. These lesions can gradually
progress to malignancy, and in some hereditary conditions such
as Lynch syndrome this transformation may occur more rapidly.
Colonoscopy plays a critical role in preventing CRC because
premalignant lesions can be detected and removed during the
procedure, reducing both incidence and mortality.

Although colonoscopy is an effective screening method, it is also
resource-intensive. Therefore, identifying individuals who will
benefit most from surveillance and determining the optimal timing
for screening are essential. In moderate-risk populations with a
family history of CRC, it may be possible to identify subgroups
with particularly high risk and prioritize them for colonoscopic
surveillance.

Several factors related to family history may influence CRC risk.
These include the number of first-degree relatives affected, the
presence of second- or third-degree relatives with CRC, the type
of relationship with the affected family member, and the age at
which the disease first appeared in the family. The presence and
characteristics of colorectal polyps, particularly adenomas, may
also indicate an increased risk for future cancer development.
For this reason, polyp characteristics such as number, size, and
histological type are often evaluated during surveillance programs.
This study examines data from a 20-year colonoscopy surveillance
program involving individuals with an elevated familial risk of
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colorectal cancer. The aim was to determine which clinical and
familial factors predict the development of adenomas and advanced
lesions during follow-up.

4. Methods

4.1. Study Population

Since 1990, individuals with an estimated twofold or higher
risk of colorectal cancer due to family history have been offered
genetic counseling and surveillance through the Clinical Genetics
Department at Karolinska University Hospital in Stockholm,
Sweden. Data collected between January 1990 and June 2010 were
analyzed for this study.

Participants were eligible if they had at least two relatives with
colorectal cancer among first-, second-, or third-degree relatives, or
if a first-degree relative had been diagnosed with CRC before the
age of 50. Individuals diagnosed with hereditary syndromes such as
familial adenomatous polyposis or Lynch syndrome were excluded
through established clinical diagnostic procedures including genetic
and molecular testing.

Participants underwent screening colonoscopy approximately
every three years. Individuals who had already been diagnosed with
colorectal cancer before entering the program were excluded. All
data used in the analysis were anonymized, and ethical approval
was obtained from the regional ethics committee in Stockholm.

4.2. Colonoscopy Procedure

Most colonoscopies were performed at Karolinska University
Hospital, although some examinations were conducted at
other facilities and reported to the study center. Standard video
colonoscopy equipment was used. The quality of procedures met
European guidelines for colorectal cancer screening, including
standards for bowel preparation, completeness of examination, and
adenoma detection rates.

During each procedure, all polyps were documented with regard
to location, size, and appearance. Polyps were removed whenever
possible using standard endoscopic techniques and were sent for
histopathological evaluation.

Lesions located at or above the splenic flexure were classified as
right-sided, while those located distally were considered left-sided.
Adenomas were categorized based on World Health Organization
criteria into tubular, tubulovillous, villous, or serrated types.
Dysplasia was graded as either low-grade or high-grade.

Advanced lesions were defined as colorectal cancer or adenomas
larger than 10 mm, adenomas containing more than 20% villous
components, or lesions displaying high-grade dysplasia.

The surveillance period was calculated from the first colonoscopy
to the last recorded examination. Detailed family pedigrees were
created for each participant, documenting affected relatives and the
youngest age at diagnosis within the family.
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4.3. Statistical Analysis

Statistical analyses were performed using Statistical software
(version 10.0). Differences in mean age between subgroups were
evaluated using Student’s t-test. The occurrence of adenomas and
advanced lesions during surveillance was analyzed using chi-
square tests. Multivariate logistic regression models were used to
evaluate the influence of variables such as age, sex, duration of
follow-up, and baseline findings (hyperplastic polyps, adenomas,
or advanced lesions).

The expected number of colorectal cancer cases in the cohort was
estimated using age- and sex-specific incidence rates from the
Swedish population.

5. Results

5.1. Participant Characteristics

The study included 1,203 individuals from 521 families. Of these
participants, 470 (39%) were men and 733 (61%) were women.
A total of 676 participants had one first-degree relative with
colorectal cancer, while 299 had two or more affected first-degree
relatives. The remaining 228 individuals had only second- or third-
degree relatives with the disease.

Nearly half of the participants had at least one first-degree relative
diagnosed before the age of 50. The average age at the first
colonoscopy was approximately 52 years.

A total 0f 2,293 colonoscopy examinations were performed. About
half of the participants underwent more than one examination
during the study period. The average follow-up time among
individuals participating in surveillance was about 55 months.

5.2. Colonoscopy Findings

Six colorectal cancer cases were identified in five individuals. Four
cancers were detected during the initial screening colonoscopy,
while two were found during surveillance. The observed number
of screening cancers was significantly higher than the expected
number based on general population data.

Advanced lesions were more frequently detected in individuals
with multiple first-degree relatives affected by colorectal cancer
and in those whose relatives developed the disease at an early age.
However, the occurrence of simple adenomas showed weaker
associations with family history.

6. Discussion

Colonoscopy surveillance is widely recommended for individuals
with a family history of colorectal cancer. Nevertheless, guidelines
differ regarding the appropriate starting age and interval between
examinations. The primary objective of this study was to determine
which familial and clinical factors most strongly predict the
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development of advanced lesions during surveillance.

The findings suggest that the number of first-degree relatives
affected by colorectal cancer significantly influences the risk of
advanced lesions. In contrast, this relationship was less pronounced
for simple adenomas. These observations are consistent with
previous research indicating that family history is an important
risk factor for colorectal cancer but may not strongly predict the
development of small adenomas.

Another key observation was that early onset of colorectal cancer
within the family increased the likelihood of detecting advanced
lesions in participants. This supports the concept that early familial
disease may indicate a stronger genetic predisposition.

The study also examined whether findings at the baseline
colonoscopy could predict future lesions. Advanced lesions
detected at the initial examination were strongly associated with the
occurrence of advanced lesions during follow-up. In contrast, small
adenomas or hyperplastic polyps did not appear to predict future
advanced disease.

One limitation of the study was that only about half of the
participants underwent repeated surveillance examinations, and the
average follow-up period was relatively short. This was partly due
to the large number of participants recruited toward the end of the
study period.

Overall, the results indicate that different biological mechanisms
may underlie the development of simple adenomas and advanced
lesions. For surveillance programs, particular attention should be
given to individuals with multiple affected first-degree relatives,
early onset of colorectal cancer within the family, and advanced
lesions detected during baseline colonoscopy.

These findings may help improve the design of colonoscopy
surveillance strategies for individuals with familial risk of colorectal
cancer.

References

1. World Health Organization G. WHO Cancer, fact sheet number
297.2009.

2. Baglietto L, Jenkins MA, Severi G, Giles GG, Bishop DT,
Boyle P, et al. Measures of familial aggregation depend on
definition of family history: meta analysis for colorectal cancer.
J Clin Epidemiol. 2006; 59: 114-124.

3. Butterworth AS, Higgins JP, Pharoah P. Relative and absolute
risk of colorectal cancer for individuals with a family history: a
meta-analysis. Eur J Cancer. 2006; 42: 216-227.

4. Johns LE, Houlston RS. A systematic review and meta-analysis
of familial colorectal cancer risk. Am J Gastroenterol. 2001;
96: 2992-3003.

5. Risio M. The natural history of adenomas. Best Pract Res Clin
Gastroenterol. 2010; 24: 271-280.

6. Singh H, Turner D, Xue L, Targownik LE, Bernstein CN.

ijjgastrohepto.com

10.

11.

12.

13.

14.

15.

16.

17.

Volume 1 Issue 1

Risk of developing colorectal cancer following a negative
colonoscopy examination: evidence for a 10-year interval
between colonoscopies. JAMA. 2006; 295: 2366-2373.
Guillen-Ponce C, Molina-Garrido MJ, Carrato A. Follow-up
recommendations and risk-reduction initiatives for Lynch
syndrome. Expert review of anticancer therapy. 2012; 12:
1359-1367.

Levin B, Lieberman DA, McFarland B, Andrews KS, Brooks
D, Andrews KS, et al. Screening and surveillance for the
early detection of colorectal cancer and adenomatous polyps,
2008: a joint guideline from the American Cancer Society, the
US Multi-Society Task Force on Colorectal Cancer, and the
American College of Radiology. CA Cancer J Clin. 2008; 58:
130-160

Rex DK, Johnson DA, Anderson JC, Schoenfeld PS, Burke
CA, Inadomi JM. American College of Gastroenterology
guidelines for colorectal cancer screening. Am J Gastroenterol.
2009; 104: 739-750.

Wark PA, Wu K, van’t Veer P, Fuchs CF, Giovannucci EL.
Family history of colorectal cancer: a determinant of advanced
adenoma stage or adenoma multiplicity? Int J Cancer. 2009;
125: 413-420.

Taylor DP, Burt RW, Williams MS, Haug PJ, Cannon-Albright
LA. Population based family history-specific risks for
colorectal cancer: a constellation approach. Gastroenterology.
2010; 138: 877-885.

Imperiale TF, Kahi CJ, Stuart JS, Qi R, Born LJ, Glowinski
EA, et al. Risk factors for advanced sporadic colorectal
neoplasia in persons younger than age 50. Cancer detection
and prevention. 2008; 32: 33-38.

Toll AD, Fabius D, Hyslop T, Pequignot E, DiMarino AJ,
Infantolino A, et al. Prognostic significance of high-grade
dysplasia in colorectal adenomas. Colorectal disease: the
official journal of the Association of Coloproctology of Great
Britain and Ireland. 2011; 13: 370-373.

Lieberman DA, Rex DK, Winawer SJ, Giardicllo FM,
Johnson DA, Levin TR, et al. Guidelines for colonoscopy
surveillance after screening and polypectomy: a consensus
update by the US Multi-Society Task Force on Colorectal
Cancer. Gastroenterology. 2012; 143: 844-857.

Lindgren G, Liljegren A, Jaramillo E, Rubio C, Lindblom A.
Adenoma prevalence and cancer risk in familial non-polyposis
colorectal cancer. Gut. 2002; 50: 228-34.

Lagerstedt Robinson K, Liu T, Vandrovcova J, Halvarsson B,
Clendenning M, Frebourg T, et al. Lynch syndrome (hereditary
nonpolyposis colorectal cancer) diagnostics. Journal of the
National Cancer Institute. 2007; 99: 291 299.

European Colorectal Cancer Screening Guidelines Working
G, von Karsa L, Patnick J, Segnan N, Atkin W, Halloran S,
et al. European guidelines for quality assurance in colorectal

Page 03



Research

INSIGHT JOURNAL OF GASTROENTEROLOGY AND

cancer screening and diagnosis: overview and introduction to
the full supplement publication. Endoscopy. 2013; 45: 51-59.

18. Socialstyrelsen. (The National Board of Health and Welfare in
Sweden). Cancer in Sweden. 2010.

19. Rasool S, Kadla SA, Rasool V, Ganai BA. A comparative
overview of general risk factors associated with the incidence
of colorectal cancer. Tumour biology: the journal of the
International Society for Oncodevelopmental Biology and
Medicine. 2013; 34: 2469-2476.

20. De Jonge V, Sint Nicolaas J, van Leerdam ME, Kuipers EJ,
Veldhuyzen van Zanten SJ. Systematic literature review
and pooled analyses of risk factors for finding adenomas at
surveillance colonoscopy. Endoscopy. 2011; 43: 560-572.

21. Randall JK, Good CS, Gilbert JM. 22-year longitudinal study
of repetitive colonoscopy in patients with a family history of
colorectal cancer. Annals of the Royal College of Surgeons of
England. 2013; 95: 586-590.

22. Wilschut JA, Habbema JD, Ramsey SD, Boer R, Looman CW,
van Ballegooijen M. Increased risk of adenomas in individuals
with a family history of colorectal cancer: results of a meta-
analysis. Cancer Causes Control. 2010; 21: 2287-2293.

23. Taylor DP, Stoddard GJ, Burt RW, Williams MS, Mitchell
JA, Haug PJ, et al. How well does family history predict who
will get colorectal cancer? Implications for cancer screening
and counseling. Genetics in medicine: official journal of the
American College of Medical Genetics. 2011; 13: 385 391.

24. Brenner H, Hoffmeister M, Stegmaier C, Brenner G, Altenhofen
L, Haug U. Risk of progression of advanced adenomas to
colorectal cancer by age and sex: estimates based on 840,149
screening colonoscopies. Gut. 2007; 56: 1585-1589.

ijgastrohepto.com Volume 1 Issue 1 Page 04



