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Introduction

Modern medicine failed so far to establish the existence of today's main risk factor in colorectal cancer (CRC); instead several factors that increased the risk of CRC were determined, however without being able to specify the exact level of involvement of each in carcinogenesis. It is recognized that following cholecystectomy increases the level of bile acids released in the gastrointestinal tract resulting in an increased exposure to the action of these acids in the colon mucosa; the role of secondary bile acids in the colorectal carcinogenesis has been demonstrated in a number of experiments on animals, so that the involvement of bile acids in the etiopathogenesis of both conditions would be the substrate of this possible connection. This thesis aims to assess the involvement of cholecystectomy as a risk factor in CRC by conducting a retrospective observational study, conducted over a period of 13 years and an experimental study lasting eight months.
The main objective of the observational study was to confirm or disprove the correlation between cholecystectomy and colorectal cancer, and assess this correlation by involving additional risk factors. The experimental study objective was to determine whether or not secondary bile acids are involved in colorectal carcinogenesis. The ultimate aim of this thesis was to determine whether performing cholecystectomy surgery is safe for the patient. 

Material and methods

To achieve the above objectives, a retrospective study was conducted over a period of 13 years, between 01.01.2001 - 31.12.2013, that followed patients with colorectal cancer with or without cholecystectomy / cholelithiasis hospitalized and treated at  the Surgical Clinic 1 of Clinical Emergency Hospital Tg Mures. The study included 1076 patients (614 men, 462 women), grouped into three groups: LCCR - comprising 900 patients with colorectal neoplasm without biliary affections; LCCR+COL - includes 77 patients with colorectal cancer associated with previous cholecystectomy; LCCR+LIT consists of 99 patients with CRC and cholelithiasis on hospitalization.

The second study was experimental and conducted on female mice of the species C57BL6 that received oral deoxycholic (DOC) and lithocholic (LCA) acids at a concentration of 0.25% for 8 months. The study was conducted in the Experimental Station UMF Tg Mures assisted by a veterinarian respecting European legislation. The mice were divided into four groups of 14 individuals. The first group of mice was the control (C), receiving during the study, a normocaloric diet, supplemented with 0.5% gelatin as necessary binder. The testing groups received in addition to 0.5% gelatin, secondary bile acids, as it follows: 0.25%DOC  group 2 (LDOC), 0.25%LCA in group 3 (LLCA) and 0.125% DOC + 0.125%LCA in group 4 (LDOC/LCA). During the experiment several parameters were followed including growth rate, the amount of food consumed, the amount of faeces excreted and overall mice health.
Results 


A statistical analysis of the observational study showed that the average age of the groups was of 65 years old. It was noted that almost half of patients with colorectal cancer (LCCR) and 60% of those with associated biliary (LCCR+COL, LCCR+LIT) were aged over 65. The risk of CRC, calculated in this study was higher (OR = 1.61, 95% CI: 1.004 to 2.603) in patients aged over 65 with a history of cholecystectomy, while in patients with gallstones over 65 years the risk was about equal (OR = 1.58, 95% CI: 1.039 to 2.425). The risk of CRC, calculated by gender was higher in women with a history of cholecystectomy (OR = 2.27, 95% CI: 1.382 to 3.755) or women with gallstone disease at admission (OR = 1.73, 95% CI : 1.127 to 2.651) compared to males of the same group. The risk of CRC was higher in patients with cholecystectomy and associated metabolic comorbidities - diabetes and obesity (OR = 2.61, 95% CI: 1.442 to 4.747) compared with the group without any biliary affections. There was no association between patients with gallstones and metabolic comorbidities associated with CRC (OR = 0.99, 95% CI: 0.484 to 2.054). The most common site of cancer in the groups studied was the rectum (p> 0.05 in all groups). In the colon cancer the most common locations was the sigma area (average of 18.3%) and the ascending colon area (14.5% average), with p> 0.05 in the studied groups.

In the experimental study hyperplasia of Peyer's patches lesions were found, localized in the small intestine in a significantly higher frequency to 8 months compared with those identified at 6 months (p <0.05 in all the studied groups, test Mann-Whitney). The number of flat adenoma lesions found in the colon of mice in the groups with special diets (LDOC, LLCA, LDOC/LCA), was the same both at 6 and 8 months (12 p> 0.05). Chronic colitis was a lesion detected in the colon of mice from groups with special diets in a greater number in eight months, but insignificant compared to the number identified at 6 months (p> 0.05, chi-square test). In group 4 (LDOC/LCA) we identified a 3 mm diameter tumor proved to be an infiltrating adenocarcinoma, well differenced, stage IIA or pT3, infiltrating the colonic wall up to the subserosa. In groups that receved an addition of LCA (LLCA, LDOC/LCA) a number of three chronic interstitial nephritis lesions associanting hydronephrosis were found. The largest number of colonic lesions (10 to 6 months to 8 months and 13) were found in the group LLCA.

Conclusion 

Cholecystectomy does not influence colorectal cancer and the relationship between the two entities is not one of cause - effect. The association between cholecystectomy and additional risk factors like: age over 65 years, the female gender and the presence of metabolic comorbidities (which included diabetes and obesity) increases the risk of developing CRC. Secondary bile acids (DOC and LCA) are involved in colorectal carcinogenesis in mice when administered simultaneously, in the same concentration and for a longer period of time (8 months). Given the lack of clear evidence regarding the involvement of cholecystectomy in CRC, as clinicians we can ensure patients that this surgery is a safe procedure for them as well as without any potentially malign effects after surgery.

The involvement of secondary bile acids in colorectal carcinogenesis has been demonstrated in a series of experiments on laboratory animals, however it is unlikely that the human body that produces bile acids for beneficial purposes (emulsify fats) will ever have carcinogenic effects in normal conditions.

The case-control observational study regularly used to collect data to reveal the causes of colorectal cancer has been improved by introducing statistical analysis of additional risk factors, with which the value of the results that can be obtained by such a study increased. 
Our  experimental study can be a model for this type of research in Romania. Immunohistochemical analyzes performed in our study showed an intense positive reaction, both nuclear and cytoplasmatic to maspin, proving to be useful in highlighting CRC from experimental animal’s tissue samples. The surveyed literature found to have no data on this correlation.
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