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Abstract. Gallstones and colorectal cancer (CRC) are two 
common disorders that may develop simultaneously. In such 
situations, there is a significant chance of missing one of the 
conditions due to the primary clinical presentation. Late detec‑
tion, diagnosis and treatment can be especially problematic 
in the case of unrecognized CRC. In the present study, the 
medical charts were retrospectively reviewed for all consecutive 
patients who were treated in the Second Department of Surgery, 
University Emergency Hospital Bucharest (Romania) between 
February 2015 and December 2017 following a diagnosis of CRC 
and/or biliary stones. There were 203 patients with CRC, 433 with 
biliary gallstones and 19 patients with both conditions. There were 
125 men (61.6%) in the CRC group and 138 men (31.9%) in the 
gallstone group. The average age was 54.1±15.9 years in the gall‑
stone group and 66.1±11.6 years in the CRC group. Obesity was 
observed in 96 patients (22.2%) with gallstones and in 14 (6.9%) 
patients in the CRC group. In the CRC group, 80 patients had 
medical comorbidities (39.4%), while in the gallstone group 
126 patients (29.1%) had medical comorbidities. Bivariate analysis 
comparing gallstone only vs. gallstone and CRC identified age 
(P=0.001), male sex (P=0.001) and thyroid disease (P=0.001) 
as significant factors associated with synchronous diagnosis. 
The multivariable logistic regression of factors predicting CRC 
in patients with gallstones identified age (OR, 1.06; 95% CI, 
1.023‑1.105; P=0.002) and thyroid diseases (OR, 11.15; 95% CI, 
2.532‑49.06; P=0.001) as independent factors. There were signifi‑
cant differences regarding the location of the tumor between the 

CRC‑only group and the gallstone and CRC group (P=0.001): 
Rectum (39.7 vs. 5.3%), left colon (26.6 vs. 21.1%), transverse 
colon (13 vs. 26.3%) and right colon (20.7 vs. 47.4%). The study 
concluded that, in patients with gallstones, age and thyroid condi‑
tions were significantly associated with CRC. Patients with a 
synchronous diagnosis of gallstones and CRC had significantly 
more right‑sided CRC compared with regular CRC.

Introduction

Colorectal cancer (CRC) is the third most common cancer type, 
accounting for ~10% of all cancers (1). CRC represents the 
fourth most common cause of cancer‑associated death world‑
wide, with 608,000 deaths recorded annually (1). Regardless 
of recent molecular stratification and refinements to the clas‑
sification of CRC, prognosis is strongly correlated with the 
clinical stage of the tumor, and therefore a delayed diagnosis 
is generally associated with a poor long‑term survival (2‑7).

Biliary lithiasis is another significant public health 
problem, affecting 10‑15% of the adult population (8). The 
diagnosis of biliary lithiasis is usually straightforward due to 
widely available ultrasound (US) imaging equipment, allowing 
for the systematic examination of patients presenting with a 
clinical picture of acute or chronic abdominal pain. However, 
due to continuous efforts to reduce the costs and the length 
of hospital stay for patients with gallstones, a more advanced 
routine preoperative evaluation is avoided (9‑11).

Due to its multiple advantages (shorter hospital stay, more 
comfortable postoperative period and faster return to full 
activity) compared with the open approach, laparoscopic 
cholecystectomy (LC) is the standard approach for gallstone 
treatment, being suitable even for those patients with acute 
cholecystitis or those with advanced age (12‑15). However, it 
is speculated that the lack of a manual examination may result 
in certain intra‑abdominal pathologies being overlooked (16). 
Missed diagnoses of a range of digestive cancer types, including 
CRC, and gastric and pancreatic cancer, have been previously 
reported in patients with gallstones, leading to delays in the 
treatment of neoplastic disease (17‑19). One consequence of a 
delayed diagnosis of CRC is the risk of bowel obstruction, which 
then requires a Hartmann procedure in a number of cases (20).
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The present study reports the three‑year experience of the 
Second Department of Surgery, University Emergency Hospital 
Bucharest (Romania) with regard to patients diagnosed with 
gallstones and CRC as separate or simultaneous diagnoses.

Patients and methods

Patient recruitment. The medical charts and operative records 
were retrospectively reviewed for all consecutive patients who 
were treated in the Second Department of Surgery, University 
Emergency Hospital Bucharest between February 2015 and 
December 2017 following a diagnosis of CRC and/or biliary 
stones. This study was approved by the Institutional Review Board 
of the Emergency University Hospital of Bucharest (Romania). 
Data for analysis included patient's diagnosis, age, sex, BMI status 
and presence of medical comorbidities, such as diabetes mellitus, 
hypertension, thyroid diseases and chronic liver conditions. The 
clinical status was documented as either emergency or elective.

Patients with CRC were diagnosed electively using colo‑
noscopy and definitive biopsy. For patients with CRC, the 
tumor location was recorded. The most common complica‑
tions of CRC were bowel obstruction and rectal bleeding. 
Cardinal clinical elements of symptomatic gallstone disease 
included pain in the right upper abdomen, nausea, vomiting, 
fever and jaundice. An incidental diagnosis of cholelithiasis 
was attainable during imaging examinations (abdominal US 
and abdominal computed tomography).

The synchronous diagnosis group for both CRC and biliary 
stones included patients with a simultaneous diagnosis of both 
conditions and those patients that had been previously diagnosed 
and treated within 1 year before the current hospital admission 
for the other condition. For patients diagnosed with gallstones, 
colonoscopy was performed selectively depending on the clinical 
presentation. CRC was an incidental discovery during the explor‑
atory phase after conversion to open cholecystectomy. Within the 
synchronous group, some patients with symptomatic CRC were 
diagnosed postoperatively after laparoscopic cholecystectomy.

Statistical analysis. Values are presented as the mean and 
standard deviation for continuous variables and n (%) for cate‑
gorical data. The analysis was performed using three groups: 
CRC only, biliary stones only, and synchronous CRC and gall‑
stones. Comparisons were evaluated using the Mann‑Whitney 
U test or the Kruskal‑Wallis test followed by Bonferroni's 
post hoc test, for continuous variables, and using the χ2 test 
of Fisher's exact test for categorical variables. Logistic binary 
regression analysis with backward stepwise selection was used 
to assess factors associated with CRC in patients diagnosed 
with gallstones. Potential variables for regression models were 
selected based on bivariate associations (P<0.10). A two‑sided 
P‑value of <0.05 was considered to indicate a statistically 
significant difference. Statistical analyses were performed 
using SPSS software package, version 22 (IBM Corp.).

Results

Clinicopathological variables. There were 433 patients 
with biliary gallstones and 203 patients with CRC; nineteen 
patients had both conditions. There were 125 men (61.6%) 
in the colorectal group and 138 men (31.9%) in the gallstone 

group. The average age was 54.1±15.9 years in the gall‑
stone group and 66.1±11.6 in the CRC group. Obesity was 
observed in 96 patients (22.2%) with gallstones and 14 (6.9%) 
patients in the CRC group. In the CRC group, 80 patients 
had medical comorbidities, while in the gallstone group, 
126 patients (29.1%) had medical comorbidities. The tumor 
location was the ascending colon in 47 patients (23.2%), 
the transverse colon in 29 patients (14.3%), the descending 
and sigmoid colon in 53 patients (26.1%), and the rectum in 
74 patients (36.5%). A total of 28 patients (13.8%) presented 
with bowel obstruction.

Comparison of the gallstone‑only, CRC‑only and synchronous 
gallstone‑CRC groups. Statistical analysis comparing the 
gallstone only, gallstone synchronous with CRC, and CRC 
only groups is presented in detail in Table I. A statistical 
difference was found with regard to sex distribution between 
the gallstone only group and the gallstone and CRC group 
(31.4 vs. 42.1%; P=0.001), and there was a trend for more male 
patients in the CRC group compared with that in the gallstone 
and CRC group (63.6 vs. 42.1%; P=0.067). The mean age was 
significantly lower (P=0.001) in the gallstone group (53.6±16.0) 
compared with that in the gallstone and CRC group (65.7±8.1) 
and the CRC group (66.1±11.9).

There was no significant difference between the gallstone 
group and the gallstone and CRC group with regards to obesity, 
but there were significantly more cases in the gallstone and 
CRC group compared with the colorectal group (P=0.001). 
Thyroid disease appeared more frequently as an associated 
pathology in the gallstone and CRC group compared with the 
other two groups (P=0.001). There were no significant differ‑
ences between groups regarding the presence of hypertension 
and liver disease (liver cirrhosis and chronic hepatitis), but 
there was a trend (P=0.096) for more cases with diabetes in the 
gallstone and CRC group. There was a significant (P=0.002) 
location change of the tumor towards the right‑sided colon 
for the association between biliary stones and CRC compared 
with the CRC group (Table I). Regarding the emergency cases, 
there were no statistical differences between bowel obstruction 
prevalence in the CRC only group (14.1%) and the gallstone and 
CRC group (10.5%). Patients with chronic cholecystitis were 
significantly (P=0.001) more frequent (8 out of 57 patients; 
14.0%) in the gallstone and CRC group compared with patients 
with acute cholecystitis (11 out of 376 patients; 2.9%).

Risk factor analysis for CRC in patients with gallstones. Bivariate 
analysis was performed separately to identify independent 
factors predicting colorectal cancer in patients with gallstones. 
The following parameters were founded suitable for further 
regression analysis: Age (P=0.001), diabetes mellitus (P=0.069), 
hypertension (P=0.070) and thyroid disease (P=0.009). The multi‑
variable logistic regression of factors predicting CRC in patients 
with gallstones identified aging (OR, 1.06; 95% CI, 1.023‑1.105; 
P=0.002) and thyroid diseases (OR, 11.15; 95% CI, 2.532‑49.06; 
P=0.001) as independent factors (Table II).

Discussion

The present study showed that, in patients with gallstones, age 
and thyroid dysfunction were significantly associated with 
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CRC. There was a significant location change of the tumor 
towards the right‑sided colon for the association between 
biliary stones and CRC compared with the CRC group. The 
male to female ratio for both the gallstone group and the 
gallstone‑CCR group was consistent with a previous report, 
with the number of female patients being almost double the 

number of males, but with more male patients in the CCR 
group (63.6 vs. 36.4%) (21). It has been documented that 
the risk of cholelithiasis increases with age, and the present 
study found that more than half of the patients in the gall‑
stone group were between the ages of 50 and 69 (50‑59, n=84; 
60‑69, n=105) (21,22). Obesity is one of the risk factors for 
the formation of cholesterol gallstones, and is a risk factor 
that accompanies gallstone complications and cholecystec‑
tomy (23). Although the present study found no statistical 
difference between the gallstone group and the gallstone and 
CCR group, there were more obese patients in the gallstone 
and CCR group than in the CCR group (21.1 vs. 5.4%). To 
the best of our knowledge, the present study identified, for the 
first‑time, thyroid diseases as significantly associated with 
gallstones and CRC. Thyroid dysfunction might be a cause of 
gallstone formation by promoting cholesterol biosynthesis and 
metabolic pathways (24). In the present study, an association 
was found between thyroid disease and the patients in the three 

Table I. Analysis of data from the gallstone only, gallstone and CRC, and CRC only groups.

 Gallstone Gallstone and CRC only 
Characteristic only (n=414) CRC (n=19) (n=184) P‑value

Sex, n (%)    0.001a

  Female  284 (68.6) 11 (57.9)   67 (36.4) 
  Male  130 (31.4)   8 (42.1) 117 (63.6) 
Mean age ± SD, years 53.6±16.0 65.7±8.1 66.1±11.9 0.001a

Year, n (%)b    0.627
  2015  146 (97.3) 4 (2.7) 59 
  2016  154 (95.1) 8 (4.9) 67 
  2017  114 (94.3) 7 (5.7) 58 
Age group in years, n (%)b    0.001a

  <40      91 (100.0) 0 (0.0)   2 
  40‑49    70 (98.6) 1 (1.4)  17 
  50‑59    84 (95.5) 4 (4.5) 32 
  60‑69  105 (93.7) 7 (6.3) 61 
  70‑79    49 (87.5)   7 (12.5) 43 
  >80   15 (100) 0 (0.0) 29 
Obesity, n (%)    92 (22.2)   4 (21.1) 10 (5.4) 0.001a

Medical comorbidities    
  Diabetes mellitus  33 (8.0)   4 (21.1) 12 (6.5) 0.096
  Hypertension    78 (18.8)   5 (26.3)   40 (19.7) 0.118
  Thyroid disease    8 (1.9)   3 (15.8)   4 (2.2) 0.013a

  Liver disease  10 (2.4) 0 (0.0)   5 (2.7) 0.692
Tumor location    0.002a

  Ascending colon    9 (47.4)   38 (20.7) 
  Transverse colon    5 (26.3)   24 (13.0) 
  Descending and sigmoid colon    4 (21.1)   49 (26.6) 
  Rectum  1 (5.3)   73 (39.7) 
Bowel obstruction    2 (10.5)   26 (14.1) >0.999
Cholecystitisb    
  Acute cholecystitis  365 (97.1) 11 (2.9)  0.001a

  Chronic cholecystitis    49 (86.0)   8 (14.0)  

aP<0.05. bPercentage of cases in the gallstone and CRC group compared with the gallstone only group is shown. CRC, colorectal cancer.

Table II. Multivariable logistic regression of factors predicting 
colorectal cancer in patients with gallstones.

Variable OR 95% CI P‑value

Thyreopathy 11.15 2.532‑49.06 0.001
Age 1.06 1.023‑1.105 0.002

OR, odds ratio; CI, confidence interval.
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study groups, with thyroid disease appearing more frequently 
as an associated pathology in the gallstone and CRC group 
compared with the other two groups.

Increased bile acid secretion (cholic acid and chenodeoxy‑
cholic acid) has been shown to be associated with a higher 
risk of developing CRC (25,26). After a meal, these acids 
are released and begin their role as fat emulsifiers, forming 
micelles that are susceptible to the action of pancreatic lipase, 
only to be deconjugated afterwards by microbial bile salt 
hydrolase, forming secondary bile acids that are reabsorbed 
through passive diffusion and active transport in the small 
intestine (26). Repeated exposure to high concentrations of 
bile acids appears to be a major factor in CRC carcinogen‑
esis (27). Bile acids promote carcinogenesis through several 
mechanisms. Induced DNA damage can be attributed to local 
oxidative damage, and may be a key factor in carcinogenesis, 
as well as the possibility of induced mutations and genomic 
instability that can increase K‑RAS mutation and expres‑
sion (28,29). Although exposure to secondary biliary acids can 
induce DNA damage and secondary apoptosis, this induced 
apoptosis may have a beneficial effect in the protection from 
carcinogenesis through the selection of cells with damaged 
DNA templates (30,31). Eventually, long‑term exposure of 
colonic epithelial cells to biliary acids may also select cells 
that are resistant to induced apoptosis, and tumors can arise 
from these apoptosis‑resistant epithelial cells (31‑33).

Western style diets that are primarily high in fat can 
increase the levels of primary and secondary bile acids in 
the intestinal tract, and may explain the association between 
biliary disease and CRC (34). Several observational and 
experimental studies found a positive correlation between 
high‑fat diets, low absorbance of primary biliary acids, and 
fecal excretion and CRC incidence. These studies suggested 
that high‑fat diets promote the secretion of excess primary 
bile acids, which in turn correlate positively with mucosal 
markers of proliferation and tumor formation (35‑38). 
Other studies present the role of secondary bile acids and 
complex processes of microbial biotransformation of the bile 
acid pool, which in turn alters the composition of the gut 
microbiome and may trigger tumor formation or progres‑
sion by bile acid‑induced dysbiosis (39,40). Despite the fact 
that these studies depict the negative impact of bile acids 
and their impact of the intestinal microbiome, one research 
study promoted the anti‑inflammatory benefits of ursode‑
oxycholic acid in alleviating and even preventing chronic 
intestinal inflammation. Further research is still necessary to 
completely understand the impact of primary and secondary 
biliary acids and their impact on the intestinal microbiome 
and large bowel tumorigenesis (32,41).

An important topic is the effect of cholecystectomy on the 
risk of CRC. After cholecystectomy, there is continuous emis‑
sion of bile in the duodenum, causing a prolonged exposure 
of the small and large bowel mucosa to a large amount of 
secondary biliary acids (34,42). The carcinogenic mechanism 
in gallstone disease and a history of cholecystectomy seems to 
be due to repeated exposure to high concentrations of biliary 
acids that, in a healthy gallbladder, would normally be concen‑
trated and rhythmically used in digestion (27,43). At the same 
time, gallbladder disease associated with cholecystectomy can 
contribute to the alteration of the gastrointestinal microbiome. 

A previous study showed that in patients who underwent 
cholecystectomy for cholelithiasis, analysis of the microbiome 
revealed bacterial alterations after cholecystectomy, and 
bacterial dysbiosis was likely associated with the onset of 
carcinogenesis (44).

The results of the studies that focus on the association 
between gallbladder disease and CRC seem to be inconsis‑
tent, and somewhat controversial. A population‑based cohort 
consisting of 62,615 patients who underwent cholecystectomy 
and had a 23‑year follow‑up period found no increased 
risk of CRC after cholecystectomy, but an increased risk of 
right‑sided colon cancer among women 15 years or more after 
the operation was observed, which was consistent with some 
earlier reports (45‑47). Another population‑based cohort study 
with >40,000 patients and a 15‑year follow‑up period revealed 
only a borderline significant association between gallstones 
and cancer of the colon (48). One meta‑analyses suggested that 
cholecystectomy likely increases the prevalence rate of CRC, 
particularly the risk of right‑sided colon cancer (49). Another 
cohort study that analyzed >278,460 surgical patients, with a 
maximum follow‑up period of a 33 years, found that cholecys‑
tectomy increases the risk of intestinal cancer and right‑sided 
colon cancer (50).

The present study confirmed that there were significant 
differences concerning the location of the CRC between 
groups (P=0.001). In the CRC only group, the most common 
location was the rectum (39.7%), followed by localization 
on the descending and sigmoid colon (26.6%), ascending 
colon  (20.7%) and transverse colon (13%). In the gallstone and 
CRC group, the most common location of the tumor was the 
ascending colon (47.4%), followed by localization in the trans‑
verse colon (26.3%), descending and sigmoid colon (21.1%), 
and rectum (5.3%). The present study found a positive associa‑
tion between the presence of gallstones and the tumor location 
in the colon, with gallstone patients having the primary tumor 
located in the right colon (ascending colon followed by trans‑
verse colon). These data are consistent with the results of a 
meta‑analysis of 10 cohort studies (51).

There are a few study limitations that should be consid‑
ered. Due to the retrospective nature of the present study and 
the absence of a preoperative evaluation protocol, it is possible 
that some patients had incomplete diagnoses, so the number 
of synchronous gallstone and CRC cases may have been even 
higher. Despite the limitation presented by the lower number 
of patients included, the study was able to observe a right 
shift in tumor location, consistent with the results of previous 
publications (52,53).

In conclusion, the present study found that in patients 
with gallstones, age and thyroid conditions were significantly 
associated with CRC. For patients with comorbid diagnoses 
of gallstones and CRC, there was a significant increase in 
right‑sided colon cancer. Further research is still necessary to 
accurately identify and confirm these findings.
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