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Summary 

 

Introduction and purpose of the work. Hepatocellular carcinoma (HCC) is one of the most 

common malignant tumours all over the world. It is considered to be the sixth malignant 

tumour in terms of incidence. It is also characterized by high mortality rate, which, depending 

on the geographic region, gives the second or third place on the list of cancer related death. 

There are many known risk factors for the development of hepatocellular carcinoma, the most 

important of which is liver cirrhosis. Thus the cirrhotic patients are generally accepted for 

screening. Actually it is recommended to perform abdominal ultrasound every 6 months in 

this group. Other forms of screening are also tested. 

Description of the current knowledge and conclusions. 

Literature review provides indisputable evidences for the need of screening for liver cancer. 

Doubts remain only about the appropriateness of widening the screening group and possibly 

extending the scope of diagnostic tools. 

The authors, by analyzing the available knowledge for hepatocellular carcinoma screening, 

consider the qualification of actually recommended screening tests to be insufficient in 

countries with high incidence. Relatively high incidence of HCC, even greater mortality in the 

context of all cancers, safety, low cost and universal access to ultrasound, should, in the 

opinion of the authors, be enough for the consideration to widen the screening guidelines in 

countries with high incidence of HCC. In countries with low incidence, e.g. in Poland, the 

screening in healthy population do not belong to the priority. 
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Introduction 

Although the most common malignant neoplasm found in the liver are metastasis e.g. from 

colorectal cancer, hepatocellular carcinoma (HCC) is the most frequent primary malignant 

tumour of the liver. HCC is considered as the sixth in frequency cancer type but it is the third 

cause of cancer-related deaths in western countries [1] and second worldwide [2]. The simple 

conclusion is that it is a relatively common cancer but difficult to treat effectively. These in 

turn are the result of either too late diagnosis or lack of efficient treatment. Hepatocellular 

carcinoma is associated with a high rate of mortality because of early invasion, spreading out 

metastasis and lack of effective therapeutic modalities [3]. The authors of this paper ponder 

the importance of intensifying the screening procedure. If hepatocellular carcinoma in the 

cure statistics is a worse tumor than others, it should be sought out to detect it as early as 

possible. For this purpose, the authors reviewed valuable current literature to evaluate effects 

of screening for HCC. 

 

High-risk group of hepatocellular carcinoma 

The association between cirrhosis and hepatocellular carcinoma is well known. The vast 

majority of HCC develops on the basis of the liver cirrhosis. The other risk factors are: viral 

hepatitis B (HCV) and C (HCV), nonalcoholic fatty liver disease (NAFLD), type 2 diabetes, 

aflatoxin exposure, co-infection with multiple viruses (HBV, HCV and HIV), increasing age, 

male sex, positive family history of HCC, associated secondary alcohol abuse or NASH 

(nonalcoholic steatohepatitis) as a co-factor [1, 4, 5]. It is also dangerous to have HBV in the 

past, even in the absence of replication, virus is present in the human genome. Because the 

liver cirrhosis is not usually a primary disease but is a complication of other diseases, it 
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should be noted that the causes of cirrhosis include: alcoholic liver disease, hepatitis C, 

hepatitis B, NAFLD and metabolic syndrome, hereditary causes (e.g. hemochromatosis, 

Wilson’s disease, primary biliary cholangitis, primary sclerosing cholangitis, autoimmune 

hepatitis, alpha 1-antitrypsin deficiency, cystic fibrosis) chronic heart failure and finally 

cryptogenic [4, 6, 7, 8, 9, 10]. 

The most common causes of liver cirrhosis in the western countries are alcoholic liver 

disease, hepatitis B and NAFLD, while hepatitis B prevails in most parts of Asia and sub-

Saharan Africa) [4, 8]. 

 

The particular risk factor usually leads to HCC by the cirrhosis, but not only this way. There 

is generally known that presence of HBV in human genome increase the HCC risk also in 

absence of cirrhosis. The level of viral replication determines the danger of carcinogenesis, 

however the lack of HBs antigen in HBV infection also is a condition of increased risk of 

HCC in non-cirrhotic livers. On the other hand the patients HCV RNA positive but without 

cirrhosis are not in the group of increased risk [11]. This situation turns totally when in 

chronic HCV infection the cirrhosis is developed. The risk of hepatocellular carcinoma is 2-4 

times higher than in HBV related cirrhosis. Also high risk of HCC development is associated 

with hereditary hemochromatosis in the course of cirrhosis. Whilst this risk decreases 

respectively in cirrhosis caused by: chronic hepatitis B, alcoholic cirrhotics and advanced 

primary biliary cholangitis (presented in order of descending frequency) [12]. 

European Association for study of the liver (EASL) recommended screening in cirrhotic 

patients realised by the traditional transabdominal ultrasound performed every 6 months. 

Moreover, applicable guideline recommendations on surveillance of non-cirrhotic patients 

includes also adult Asian and African patients with hepatitis B virus carriers (HBV) who are 

with family history of HCC as well as with active viral replication. Hepatitis C virus (HCV) 

patients with bridging fibrosis (Metavir F3) are also recommended for the same screening by 

EASL [13]. 

 

Results of studies 

Patients with cirrhosis as a risk factor for the development of hepatocellular carcinoma are 

subject to special surveillance, what was mentioned previously. It is realized by the traditional 

abdominal ultrasound examination performed every 6 months [13]. Some investigators also 

suggests the screening including the general population. One of Taiwanese researchers 

proposal is to perform ultrasound examination after 50 years of age every 2 years. Longer 

intervals than in cirrhosis are due to lack of abnormalities that may be responsible for 

diagnostic difficulties (similarity of regenerative nodules to HCC and precancerous dysplastic 

forms). In addition, the risk of that cancer is much lower in the general population than in 

cirrhotic individuals. Because the risk is increased with age progression, the lower limit for 

screening is suggested at the age of 50 years. It has been shown that this type of screening is 

the most cost-effective [14]. 

Group of 2293 both sexes Thai patients, aged 20-65 years, who were serologically positive for 

hepatitis B surface antigen was observed in screening examination – ultrasonography and 

serum alpha-fetoprotein (AFP) assay every 6 months. 3.3% of examined population were 

diagnosed with liver cirrhosis, all of which were from Child-Pugh class A. Decompensated 

cirrhosis was the exclusion criterion. The presented study proved the usefulness of ultrasound 

screening but not AFP. Ultrasound studies allowed to find 7 cases of HCC at initial screening. 

10 additional cases of HCC were diagnosed during follow-up time (median 42, and maximal 

48 months period). Authors estimated the ultrasound sensitivity in HCC diagnosis at the level 

of 94%, whilst the specificity 82%. Whereas the sensitivity and specificity of AFP were 41% 
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and 98%, respectively (at a cut-off value of ≥ 20 mg/L). Moreover all of HCC patients 

diagnosed were in the age of 40 and more years old, irrespective of hepatitis B duration [15]. 

Smaller number of patients were evaluated in the US study conducted between 2004 and 

2010. 446 patients with Child A/B liver cirrhosis were prospectively evaluated in surveillance 

program using ultrasound and AFP in period of 4-6 years (with median follow-up of 3,5 

years). HCC was diagnosed in 41 patients. 30 of them had early stages of cancer. The 

estimated annual incidence was 2,8%, whilst cumulative 3-year rate od 5,7% and 9,1% in 5 

year incidence. Contrariwise to applicable standards, higher sensitivity of AFP over 

ultrasound was reported and their values were respectively: 44% and 66%, wherein specificity 

was comparable (92% versus 91%) [16]. However, the development of transabdominal 

ultrasound imaging techniques has improved considerably over the past decade, and even 

more importantly, the ability and skills of ultrasonographers have improved [17]. 

African studies showed hihger predisposition to HCC in HCV-related cirrhosis in men (twice 

more than in woman) and in the age after 60 years old [18]. These observations confirm the 

well-known fact of the relationship between the age and increased risk of cancer development 

[8, 14, 18] and also emphatically showed the difference between males and females in HCC 

incidence [5, 10]. 

An optimal approach in a diagnostic and therapeutic procedures should assume to detect liver 

changes, when the disease can be fully curable, when the tumours are small and can be 

removed by surgical procedures. Even better method would be to detect changes in the liver at 

the stage of dysplastic nodules, which may be subject to cancer transformation [19]. 

Epidemiological studies, evaluating the fate of patients with hepatocellular carcinoma who 

have not undergone radical treatment, show very high mortality (5-year survival less than 

5%). 5-year survival of patients in the early HCC stages receiving potentially curative therapy 

is estimated at the range between 40-70%, what can also be considered insufficient [20]. 

A standard ultrasound may not be sufficient to properly visualize the character of lesions. 

Diagnostic difficulties depend not only on differentiation between malignant and benign 

lesions, but most often hepatocellular carcinoma imitates regenerative nodules seen in 

cirrhosis. Thus the studies over the implementation of additional contrasts in screening 

programs are undertaken. Substantially helpful may be perfluorobutane allowing to 

identificate HCC in the liver nodules by defect reperfusion [21, 22]. However, additional 

imaging tests, such as computer tomography (CT) or magnetic resonance imaging (MRI), in 

turn have a number of false positive results, are considered to be harmful to health (X-rays, 

contrast agents). Most of all, they are expensive, not so common comparing to ultrasound and 

in case of MRI time-consuming. The above mentioned features are not suitable for screening 

tests [20]. 

Current data from the United States published in this year (2017) indicate a reduction in the 

incidence of liver cancer. However, the position on the list of most common cancers and the 

position on the death-related cancers list remain for years on the same site. Mortality in 

Caucasian race due to the liver cancer is the smallest comparing to the others. It is a result of  

lower incidence but also higher socioeconomic status in that group [23]. The worse 

socioeconomic status often involves less knowledge of health hazards, access to inferior food, 

poor food storage. Thus liver cancer is more often and usually later diagnosed than in groups 

with higher social and economic status [23, 24, 25]. In a study of 820 patients with chronic 

hepatitis B, after 5 years of follow-up, 4.4% patients were diagnosed with hepatocellular 

cancer. After 10 years, HCC was confirmed in 6,3% of population. Viremia was closely 

correlated with the risk of development hepatocellular carcinoma and was an independent risk 

factor for its development [26]. A study of 1429 patients showed HCC in 150 patients after 10 

years of observation [27]. In a study evaluating the risk of hepatocellular carcinoma 
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development in group of 980 hepatitis C related cirrhotic patients, after little over 4 years, 

HCC was observed in 142 patients [28]. 

As mentioned previously, the strongest risk factor for the development of hepatocellular 

carcinoma is the hepatitis C related cirrhosis [12]. Even complete cure of the hepatitis C 

infection does not reduce the risk [29] and there are also the assumptions that this therapy 

may even increase the risk of liver cancer [30, 31]. 

Analysis performed in United States of America on 1500 HCC patients reported between 

October 2005 and December 2011 revealed 1201 cirrhosis related HCC. Moreover, in those 

group, 296 people did not know they had liver cirrhosis. Thus authors conclude that cirrhosis 

is under-recognised in patients subsequently diagnosed with hepatocellular cancer [32]. 

Although screening for hepatocellular carcinoma (HCC) is recommended in high-risk 

patients, many studies found underutilization in clinical practice.  Most studies performed in 

United States of America found surveillance rates below 30% [33]. 

The major risk factor for the development of hepatocellular carcinoma is cirrhosis, especially, 

HCV related, as previously mentioned. Patients with confirmed hepatocellular carcinoma in 

80-90% of cases are cirrhotics initially [20]. The suggested process of carcinogenesis in 

hepatocellular carcinoma developed from liver cirrhosis includes successive stages. They 

include mentioned previously the regenerative nodules, through the nodules with low grade 

dysplasia, followed by high-grade dysplasia nodules and subsequently nodules with focal 

cancer, which finally become HCC [19]. 

High mortality of HCC is caused by late diagnosis and the lack of effective therapy in 

advanced disease. In nonadvanced hepatocellular carcinoma the clinical presentation is very 

poor. The main symptoms of HCC declared by the patients was abdominal pain and was 

found in just over half of people affected by hepatocellular carcinoma. The second most 

common ailment was altered general health, presented in 40% of HCC patients [3]. These 

makes the HCC in early stages poorly symptomatic condition and difficult to discover in 

curable period. 

 

Although nonalcoholic fatty liver disease does not carry so much risk of HCC development as 

other causes, it is an epidemiologically significant problem for carcinogenesis. NAFLD, 

usually being the result of metabolic syndrome manifestation, affects the people around the 

world to a percentage reaching almost 25% of the adult population worldwide. Despite the 

low risk of developing HCC individually, the growing number of people with visceral obesity 

causes that the metabolic syndrome in western countries slowly becomes one of the most 

common cause of hepatocellular carcinoma [34, 35, 36]. There is estimated that 4-22% of 

HCC cases  in  the western countries are related to NAFLD [35]. Liver steatosis is also a 

condition that has characteristic ultrasound features and thus is helpful in the diagnostic 

process. Moreover ultrasound examination is helpful to find potential abnormalities in the 

other organs in abdominal cavity. Thus it presents additional advantages. 

Low price and easy availability could make AFP also useful as a screening tool in liver 

cancer. AFP in HCC is very helpful test, but its value is limited. Not every human being 

suffering because of hepatocellular carcinoma has AFP increase in the body. However, it is 

common phenomenon in chronic liver disease to increase alpha-fetoprotein levels despite the 

absence of malignancy. There is necessary in differential diagnosis to consider the 

extrahepatic causes of increased AFP, e.g. germ cell tumour [37]. 

It has been shown usefulness of screening for colorectal cancer (CRC). Thus reduced 

incidence of this tumour has been demonstrated [38, 39]. Because the risk of cancer 

development is increasing with age, it has been established that every person aged 50-65 years 

should have done colonoscopy. Families with colorectal cancer (in first degree relative) are 
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advised to perform the first examination after age of 40, and in individuals with proven 

genetic predisposition even earlier [40]. 

Evaluating availability, price, ease of use, preparation, and finally its non invasiveness and 

safety, abdominal ultrasound when comparing any of these features, dominates over 

colonoscopy. Thus it is enough for the consideration to widen the screening guidelines in 

countries with high incidence of HCC. An additional value of this test is the possibility of 

detecting other abnormalities besides liver tumours, e.g. kidney disease, urinary bladder, 

gallbladder, spleen, evaluation of blood vessels and lymph nodes etc. 

Epidemiological data indicate that in the Central and Eastern European countries, also in 

Poland the incidence of HCC is one of the lowest in the world, and non-cirrhotic related cases 

are sporadic [37]. In countries with low incidence of HCC, e.g. in Poland, the screening in 

healthy population do not belong to the priority. 

 

Recapitulation 

In conclusion, the main attention should be paid to the observance of already existing 

recommendations for screening. Subsequently consideration should be given to extending the 

indications. Screening in healthy populations with low incidence of hepatocellular carcinoma, 

eg in Poland, should not be considered as a priority. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



158 

 

References: 

 

1. Dimitroulis D, Damaskos C, Valsami S, Davakis S, Garmpis N, Spartalis E, et al.. From 

diagnosis to treatment of hepatocellular carcinoma: An epidemic problem for both developed 

and developing world. World J Gastroenterol. 2017; 7; 23 (29): 5282-5294. 

 

2. Bellissimo F, Pinzone MR, Cacopardo B, Nunnari G. Diagnostic and therapeutic 

management of hepatocellular carcinoma. World J Gastroenterol. 2015; 14; 21 (42): 12003-

12021. 

 

3. Limaiem F, Bouhamed M, Sahraoui G, Mzabi S. Hepatocellular carcinoma: a 

clinicopathological study of 64 cases. Pan Afr Med J. 2017; 16; 27:41. 

 

4. Schuppan D, Afdhal NH. Liver cirrhosis. Lancet. 2008; 8; 371 (9615): 838-851. 

 

5. Massarweh NN, El-Serag HB. Epidemiology of Hepatocellular Carcinoma and Intrahepatic 

Cholangiocarcinoma. Cancer Control. 2017; 24 (3): 1073274817729245. doi: 

10.1177/1073274817729245. 

 

6. Chen S, Duan W, You H, Jia J. A brief review on prognostic models of primary 

biliary cholangitis. Hepatol Int. 2017; 14. doi: 10.1007/s12072-017-9819-9. 

 

7. Singh S., Talwalkar J.A. Primary sclerosing cholangitis: Diagnosis, prognosis, and 

management. Clin. Gastroenterol. Hepatol. 2013; 11:898–907. doi: 

10.1016/j.cgh.2013.02.016. 

 

8. Zhou WC, Zhang QB, Qiao L. Pathogenesis of liver cirrhosis. World J 

Gastroenterol. 2014; 21; 20 (23):7312-7324. 

 

9. Naschitz JE, Slobodin G, Lewis RJ, Zuckerman E, Yeshurun D. Heart diseases 

affecting the liver and liver diseases affecting the heart. Am Heart J. 2000; 140 (1): 111-120. 

 

10. Keng VW, Largaespada DA, Villanueva A. Why men are at higher risk for 

hepatocellular carcinoma? J Hepatol. 2012; 57 (2): 453-454. 

 

11. Kumar M, Kumar R, Hissar SS, Saraswat MK, Sharma BC, Sakhuja P, Sarin SK. Risk 

factors analysis for hepatocellular carcinoma in patients with and without 

cirrhosis: a case-control study of 213 hepatocellular carcinoma patients from 

India. J Gastroenterol Hepatol. 2007; 22 (7): 1104-1111. 

 

12. Fattovich G, Stroffolini T, Zagni I, Donato F. Hepatocellular carcinoma in 

cirrhosis: incidence and risk factors. Gastroenterology. 2004; 127 (5 Suppl. 

1): S35-50. 

 

13. Fateen W, Ryder SD. Screening for hepatocellular carcinoma: patient selection  

and perspectives. J Hepatocell Carcinoma. 2017; 17; 4: 71-79. 

 

14. Kuo MJ, Chen HH, Chen CL, Fann JC, Chen SL, Chiu SY, et al. Cost-effectiveness 

analysis of population-based screening of hepatocellular carcinoma: Comparing 



159 

 

ultrasonography with two-stage screening. World J Gastroenterol. 2016; 28; 22 (12):m 3460-

3670. 

 

15. Ungtrakul T, Mahidol C, Chun-On P, Laohapand C, Siripongsakun S, 

Worakitsitisatorn A, et al. Hepatocellular carcinoma screening and surveillance in 2293 

chronic hepatitis B patients in an endemic area. World J Gastroenterol. 2016; 14; 22 (34): 

7806-12. 

 

16. Singal A, Conjeevaram H, Volk N, Fu S, Fontana R, Askari F, et al. Effectiveness of 

Hepatocellular Carcinoma Surveillance in Patients with Cirrhosis. Cancer Epidemiol 

Biomarkers Prev. 2012; OF1-7. DOI: 10.1158/1055-9965.EPI-11-1005. 

 

17. Blehar DJ, Barton B, Gaspari RJ. Learning curves in emergency ultrasound 

education. Acad Emerg Med. 2015; 22 (5): 574-582. 

 

18. Andoulo F A, Noah DN, Djapa R, Kowo M, Talla P, Medjo EH et al. Epidemiology of 

hepatitis C: related hepatocellular carcinoma in Cameroon. Pan Afr Med J. 2014; 15; 19:379. 

doi: 10.11604/pamj.2014.19.379.4143. 

 

19. Bellissimo F, Pinzone MR, Cacopardo B, Nunnari G. Diagnostic and therapeutic 

management of hepatocellular carcinoma. World J Gastroenterol. 2015; 

14; 21 (42): 12003-21. doi: 10.3748/wjg.v21.i42.12003. 

 

20. El-Serag HB, Davila JA. Surveillance for hepatocellular carcinoma: in whom and 

how? Therap Adv Gastroenterol. 2011; 4 (1): 5-10. 

 

21. Park JH, Park MS, Lee SJ, Jeong WK, Lee JY, Park MJ, et al. Contrast-enhanced US with 

Perfluorobutane (Sonazoid) used as a surveillance test for Hepatocellular Carcinoma (HCC) 

in Cirrhosis (SCAN): an exploratory cross-sectional study for a diagnostic trial. BMC Cancer. 

2017; 18; 17 (1): 279. doi: 10.1186/s12885-017-3267-8. 

 

22. Kudo M. Defect Reperfusion Imaging with Sonazoid®: A Breakthrough in 

Hepatocellular Carcinoma. Liver Cancer. 2016; 5 (1): 1-7. 

 

23. Singh GK, Jemal A. Socioeconomic and Racial/Ethnic Disparities in Cancer 

Mortality, Incidence, and Survival in the United States, 1950-2014: Over Six 

Decades of Changing Patterns and Widening Inequalities. J Environ Public Health.  

2017; 2017: 2819372. doi: 10.1155/2017/2819372. 

 

24. Singh GK, Siahpush M, Altekruse SF. Time trends in liver cancer mortality, 

incidence, and risk factors by unemployment level and race/ethnicity, United 

States, 1969-2011. J Community Health. 2013; 38 (5): 926-940. 

 

25. Jemal A, Ward EM, Johnson CJ, Cronin KA, Ma J, Ryerson B, et al. Annual Report to the 

Nation on the Status of Cancer, 1975-2014, Featuring Survival. J Natl Cancer Inst. 2017; 1; 

109 (9). doi: 10.1093/jnci/djx030. 

 

26. Yuen MF, Tanaka Y, Fong DY, Fung J, Wong DK, Yuen JC, et al. Independent risk 

factors and predictive score for the development of hepatocellular carcinoma in chronic 

hepatitis B. J Hepatol. 2009; 50 (1): 80-88. 



160 

 

 

27. Wong VW, Chan SL, Mo F, Chan TC, Loong HH, Wong GL, et al. Clinical scoring 

system to predict hepatocellular carcinoma in chronic hepatitis B carriers. J Clin Oncol. 2010, 

1; 28 (10): 1660-1665. 

 

28. Ganne-Carrié N, Layese R, Bourcier V, Cagnot C, Marcellin P, Guyader D, et al. ANRS 

CO12 CirVir Study Group. Nomogram for individualized prediction of hepatocellular 

carcinoma occurrence in hepatitis C virus cirrhosis (ANRS CO12 CirVir). Hepatology. 2016; 

64 (4): 1136-1147. 

 

29. Conti F, Buonfiglioli F, Scuteri A, Crespi C, Bolondi L, Caraceni P, et al. Early 

occurrence and recurrence of hepatocellular carcinoma in HCV-related cirrhosis treated with  

direct-acting antivirals. J Hepatol. 2016; 65 (4): 727-733. 

 

30. Kozbial K, Moser S, Schwarzer R, Laferl H, Al-Zoairy R, Stauber R, 

Stättermayer AF, et al. Unexpected high incidence of hepatocellular carcinoma in cirrhotic 

patients with sustained virologic response following interferon-free direct-acting antiviral 

treatment. J Hepatol. 2016; 65 (4): 856-858. 

 

31. Cardoso H, Vale AM, Rodrigues S, Gonçalves R, Albuquerque A, Pereira P et al. High 

incidence of hepatocellular carcinoma following successful interferon-free antiviral therapy 

for hepatitis C associated cirrhosis. J Hepatol. 2016; 65 (5): 1070-1071. 

 

32. Walker M, El-Serag HB, Sada Y, Mittal S, Ying J, Duan Z, et al. Cirrhosis is under-

recognised in patients subsequently diagnosed with hepatocellular cancer. Aliment Pharmacol 

Ther. 2016; 43 (5): 621-30. 

 

33. Singal AG, Yopp A, S Skinner C, Packer M, Lee WM, Tiro JA. Utilization of 

hepatocellular carcinoma surveillance among American patients: a systematic 

review. J Gen Intern Med. 2012; 27 (7): 861-867. 

 

34. Zoller H, Tilg H. Nonalcoholic fatty liver disease and hepatocellular carcinoma. 

Metabolism. 2016; 65 (8): 1151-1160. 

 

35. Krgyrou C, Moris D, Vernadakis S. Hepatocellular carcinoma development in 

non-alcoholic fatty liver disease and non-alcoholic steatohepatitis. Is it going to be the 

"Plague" of the 21st century? A literature review focusing on pathogenesis, prevention and 

treatment. J BUON. 2017; 22 (1): 6-20. 

 

36. Charrez B, Qiao L, Hebbard L. Hepatocellular carcinoma and non-alcoholic 

steatohepatitis: The state of play. World J Gastroenterol. 2016; 28; 22(8): 2494-2502. 

 

37. Krzakowski M, Zieniewicz K, Habior A, Horban A, Olszewski W, Cianciara J, et al. Rak 

wątrobowokomórkowy — rozpoznanie i leczenie. Onkol. Prak. Klin. 2009; 5, 4: 125–140. 

 

38. Pan J, Xin L, Ma YF, Hu LH, Li ZS. Colonoscopy Reduces Colorectal Cancer 

Incidence and Mortality in Patients With Non-Malignant Findings: A Meta-Analysis. 

Am J Gastroenterol. 2016; 111 (3): 355-465 



161 

 

39. Świątkowski M, Meder A, Sobczyński L, Koza J, Szamocka M, Brudny J, Korenkiewicz 

J. Adenomas detected during screening colonoscopies in the years 2000-2009. Przegl. 

Gastroenterol. 2012 : Vol. 7, nr 5, s. 299-305. 

 

40. Świątkowski M, Meder A, Sobczyński L, Koza J, Szamocka M, Brudny J. The screening 

program for the early colorectal cancer detection performed at the Gastroenterology 

Department of Nicolaus Copernicus University in Toruń Collegium Medicum in Bydgoszcz 

 


