


2002

Age-standardized rate per 100,000 

USA  Western Europe 

Australia and New Zealand 

Bangladesh ≈ 1 / 100,000 

 Overall the average rate of colorectal cancer amongst males 
in countries defined by the WHO as ‘less developed’ is 
around 20% of that in the industrialized west. 

at least a 25-fold variation 

About 1 million new cases of CRC were 

diagnosed in 2002 (9.4% of all cancer 

diagnoses worldwide) 
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Cancer Res Treat 2016; 48 



Colonic Epithelial Tumors  Risk of malignant 

transformation  

(% of LN metastasis) 

WHO 

(Western 

viewpoint) 

Non-neoplastic lesion 

  Hyperplastic polyp No K635 

Neoplastic lesion  

  Adenoma, low grade dysplasia D12 

  Adenoma, high grade dysplasia Low (<1) 

 

D01 

  Carcinoma in situ D01 

  Intraepithelial carcinoma D01 

  Intramucosal carcinoma  

    (lamina propria invasion)  

D01 

Colorectal cancer (invasion to submucosa) 

  SM invasion < 1000 μm  Intermediate (1-4.8) C18, C19, 

C20 
  SM invasion > 1000 μm, poorly diff., 

  lymphovascular inv., and budding 

High (10) 

Gastrointest Endosc 2009;70:1182-99. 

Traditional 
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Viewpoint 
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65 yo 65 yo 

Projected age-specific incidences of major cancers during 2012 in Korea. 

(A) Male. (B) Female. 

Cancer Res Treat 2012; 44: 25–31. 



2012

 



2012

 





 



 Adenoma-Carcinoma sequence 

Prevention Early detection 

Screening 



대장암은 예방 가능한 암 

 대장암은 예방 가능한 암이란 인식과 이에 대한 관심 증가 

 



대장암은 예방 가능한 암 

 대장암은 예방 가능한 암이란 인식과 이에 대한 관심 증가 

 

 「2014년 암검진 수검행태 조사」 



  대장암 가족력 (-) 

  과거력: 대장질환(-) 

  소화기 증상 (-) 

  직장 건강검진 대장내시경검사 

 



Evidence-based health care can improve those odds, save lives and 

cut health care costs 

Guideline 
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Age  

is a most important risk factor 

0.05% 

대장암 선별 검사는 50세
부터 시작하는 것을 권고 



Cumulative progress risk 

at 5, 10, and 20 yr = 2.5%, 8%, and 24% 

Stryker. Gastroenterology 1987 

10% for 5-10 years ≈ 1% / year 
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CRC 

Advanced 

adenoma 

 Increased number of cases of 

CRC diagnosed in 50’s may 

originate from adenomas 

present in their 40s 



 

1.  Past history of colorectal neoplasia  

Zauber et al. NEJM 2012 

Scheduled colonoscopy 



CRC with

genetic

susceptibility

Sporadic CRC

 

   < 6%  

     : High-penetrance susceptibility 

     - HNPCC, FAP, MYH … 
 

   Majority  

     : co-inheritance of multiple  

       low-risk variants 
 

      

 

d/t Environmental factors (lifestyle and diet) 

~35% 

2. Genetic predisposition of CRC 

 

 

 

 

 

 

 

 

3.  Inflammatory bowel disease 

Family history 

Potentially  

HIGH (>50%) 

Risk of CRC 

Genetic counseling 



Familial setting RR 95%CI 

First degree relative (FDR) 

 One FDR with CRC 2.25 2.00- 2.53 

 <45 y 3.87 2.40- 6.22 

 45–59 y 2.25 1.85-2.72 

 ≥ 60 y 1.82 1.47-2.25 

 Only two FDRs 3.76 2.56-5.51 

 Two or more FDRs with CRC 4.25 3.01-6.02 

 One FDR with an adenoma<60y 1.99 1.55 - 2.55 

Second degree relative 

 One second or third DR with CRC 1.50 

 Two second-degree relatives with CRC 2.30 

Johns, Am J Gastroenterol 2001 

40세  

   혹은  

가장 어린 나이에 

발병한 직계 가족
보다 10년 먼저  

 대장내시경검사 

40세  

 대장내시경검사 

50세  

= average-risk 



CRC with

genetic

susceptibility

Sporadic CRC

 

   < 6%  

    : High-penetrance susceptibility 

     - HNPCC, FAP, MYH … 
 

   Majority  

     : co-inheritance of multiple  

       low-risk variants 
 

      

 

d/t Environmental factors (lifestyle and diet) 

~35% 

2.  Genetic predisposition of CRC 

 

 

 

 

 

 

 

 

3.  Inflammatory bowel disease 



Factor 

World Cancer Research 

Fund (1997)
* 

Current assessment
†
 

Low physical activity Convincing (colon only)  Convincing (colon only) 

High body mass Possible (colon only) Convincing (colon only) 

Red meat Probable Probable 

Processed meat Possible Probable 

Heavily cooked meat Possible Possible 

Glycemic load N/A Possible 

Total fat Possible Insufficient 

Iron Possible Insufficient 

* 
Table adapted from World Cancer Research Fund. Food, Nutrition and the Prevention of 

Cancer: a Global Perspective. Washington DC: American Institute for Cancer Research; 1997 

† 
Table adapted from Jonhson et al. Aliment Pharmacol Ther 2007 

Obesity 



2. Genetic predisposition of CRC 

 

3. Inflammatory bowel disease 

Meta-analysis  (Eaden et al. Gut 2001) 

: CRC risk after 10, 20, and 30 yrs of IBD = 2%, 8%, and 18% 

Calculated incidence rate ratios for CRC in IBD patients 

 Crohn’s disease = 2.64 (95%CI 1.69–4.12)  

 Ulcerative colitis = 2.75 (95%CI 1.91–3.97) 

Bernstein et al. Cancer 2001  

Korean Multi-center study  (Kim et al. JGH 2009) 

: Cumulative risk of UC-ass. CRCs for 10, 20, and 30 yrs 

         = 0.7%, 7.9%, and 33.2% 

 

 

 

 

 

 



 

 Summary of AGA Guidelines 2010 

1. Screening colonoscopy 8 years after onset of symptoms 

2. Left-sided/extensive colitis: start surveillance within 2 yrs after initial 
screening 

3. Repeat surveillance every 1-3 years 

4. Biopsies should be taken of each anatomic section of the colon 

5. Patients with PSC: start annual surveillance after this diagnosis 

6. Ideally, surveillance colonoscopy should be performed when remission is 
achieved 

7. A positive family history in first-degree relatives, ongoing active 
inflammation, anatomic abnormalities, or multiple inflammatory 
pseudopolyps may benefit from more frequent surveillance colonoscopies 



대장암의 발생 위험은 개인마다 다름 

 

고려 사항 
 첫째, 이전에 대장샘종이나 대장암의 과거력 

 둘째, 대장암과 대장샘종의 가족력 

 셋째, 염증성 장질환과 같은 대장 질환 유무 

 

대장암 연관 증상 (+) 
 

평균 위험(Average-risk)군 

(-) 

(-) 

(-) 

선별검사(Screening test) 진단검사(Diagnostic tests) 

Screening Option 
Cancer prevention tests vs. cancer detection tests 
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 고위험 (High-risk) 군  

(+) 

(+) 

(+) 

감시(Surveillance) 

대장내시경검사(Colonoscopy) 



Screening Option 



Prevention Early  

detection 

No symptom 

Occult tumor bleeding (+) 

Tumor cell shedding 

Imaging  

tests 

Stool  

test 

Cancer 

prevention 

tests  

Cancer 

detection 

tests  

High sensitivity 

for detection 

CRC and polyp 

Polyp detection 

and removal  



Screening Test  Sensitivity  Specificity  Cost  Patient Information  

guaiac-based FOBT  Variable  Variable  Very Low  

• 3 consecutive stool sample at home  

• Low risk  

• (+)  follow-up colonoscopy  

Fecal Immuno- 

chemical Tests (FIT) 
Variable  Variable  Low  

• Stool sample  

• Low risk  

• (+)  follow-up colonoscopy  

stool DNA panel Variable  High  N/A  

• Adequate stool sample (≥30g)  

• Low risk  

• (+)  follow-up colonoscopy  

Double-contrast   

barium enema (DCBE)  
Low  Low  Medium  

• Complete bowel preparation  

• Risk (+) : perforation, bleeding  

• (+)  follow-up colonoscopy  

Flexible  

sigmoidoscopy  
Medium  Medium  Medium  

• Complete bowel preparation  

• Low risk  

• (+)  follow-up colonoscopy  

Colonoscopy  High  High  High  
• Complete bowel preparation  

• Risk (+) : perforation, bleeding  

CT colonography 

(CTC) 
Medium  Medium  High  

• Complete bowel preparation  

• Low risk  

• (+)  follow-up colonoscopy  

Adopted from Screening for Colorectal Cancer from American College of Physicians. Ann Intern Med. 2012 
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Hemoglobin 

Heme Globin 

Lumenal 

Processing 

 Methid 

       : Antibody detects Globin 

 No dietary interference 

 

 Detects only colonic 
bleeding when occult 

 Method 

 

 

 Interfered with plant peroxidases  

              and red meat; Vit C 

 Detects bleeding from entire GIT 

 

Guaiac 

(colorless) 

“Oxidized” Guaiac 

(Blue color) 

Heme 

H
2
O

2
 

gFOBT FIT 



Meta-analysis: 대장암 진단능력 

 



Hardcastle JD et al. Lancet. 1996;348:1472 

Kronborg O et al. Lancet. 1996;348:1467 

Mandel JS et al. J Natl Cancer Inst. 1999;91:434 

Mandel JS et al. N Engl J Med. 2000;343:1603 

 Four randomized controlled trials 

Study Screening vs.   
control 

Mean FU 
time 

Absolute risk 
reduction 

RR (95% CI) 

UK 76466/76384 11 years 11/100,000 0.87 (0.78-0.97) 

Denmark 30967/30966 17 years 16/100,000 0.84 (0.71-0.99) 

USA 31157/15394 18 years 27/100,000 0.75 (0.62-0.91) 

Sweden 34144/31164 15.5 years 11/100,000 0.84 (0.71-0.99) 

 FOBT screening 

 overall: 17% risk reduction of CRC mortality 

 actually attended at least one screening: 25% risk reduction 

 

 

 

 



Double-contrast barium enema는

대장암 진단 민감도: 85%~97% 

대장 폴립  

 민감도  

 ≥ 10 mm: 48% 

 6-9 mm: 53%  

진행 샘종: 75% (6/8 on DCBE) 

Zauber AG et al. Author reply. N Engl J Med. 2000;343:1729-1730.  

 특이도: 82.3% 

 

이중조영바륨관장술이 대장암 

연관 사망률을 낮출 수 있는지에 

대한 연구는 제한적 



Flexible sigmoidoscopy는

 Flexible sigmoidoscopy is a safe and 
practical test and, when offered only 
once between ages 55-64 yrs, confers 
a substantial and longlasting benefit. 



Flexible sigmoidoscopy는

 Limitation  
 Isolated proximal CRN 

    Can not prevent  

                proximal CRC 

 If (+) finding 

    f/u colonoscopy 

 Low preference of  

                patients and  

                endoscopists 

 Cost compared to colonoscopy Lewis et al. Arch Intern Med 2003 





Colonoscopic polypectomy and long-

term prevention of CRC deaths 

 National polyp study : long-term effect (23yrs) of colonoscopic polypectomy 

 

HR 0.47 (95% CI, 0.26 to 0.80) 

Zauber et al. NEJM 2012 

HR 0.47 (95% CI, 0.26 to 0.80) 

Scheduled colonoscopy 



1. Interval CRC after polypectomy or negative findings 
on baseline colonoscopy 
 NCI Pooling Project 

: overall rate of interval cancer = 1.1–2.7/1000 person-years of f/u 

2. Important lesions are missed at baseline colonoscopy 
 CT colonography studies 

 Up to 17% of lesions ≥10mm are missed in optical colonoscopy 

3. Adenomas may be incompletely removed at the time 
of baseline colonoscopy 
 Study of patients with large sessile polyps (>2 cm) 

 17.6% had residual adenomatous tissue when reexamined. 



4.  Interval CRC may biologically differ from prevalent 
CRC 
 Interval lesions are more likely located in the proximal colon, 

be MSI unstable, and have CpG island methylator phenotype  

 De-novo cancer 

 

5. Quality of baseline colonoscopy is associated with 
risk of interval cancer 
 Large Polish study 

 if the ADR in screening examinations < 20%, a significantly 
higher risk of interval cancer occurred in the next 5 years 




