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Abstract

Background: Current recommendations for colorectal cancer 
screening for kidney transplant candidates are the same as for the 
general population. However, few studies have established the 
prevalence and characteristics of colorectal polyps in this popula-
tion. The aim of this study is to describe the prevalence and charac-
teristics of colonic lesions detected by pre-transplant colonoscopies 
in our kidney transplant population.

Methods: A retrospective study was conducted from January 2007 
to December 2009 at the Centre Hospitalier de l’Universite de Mon-
treal (Canada). Inclusion criteria are all renal transplant recipients 
with a test for colorectal cancer screening in the 5 years preceding 
the transplantation. Patients benefiting of a second transplantation 
were excluded. The files were reviewed for clinical data, includ-
ing colonoscopy indication, endoscopic and pathologic results. Ad-
vanced lesions were defined as adenomas of 10 mm or greater or 
with a villous component. Polyps were considered proximal if they 
were at the level of or above the splenic angle.

Results: This study includes 159 patients. A pre-transplant colo-
noscopy was performed in 40% (n = 64). Polyps were present in 
32.8% (n = 21) of colonoscopies and 66.7% of them showed adeno-
mas. Advanced lesions were present in 6.25% of the exams. Finally, 
66.7% of patients with polyps had at least one proximal lesion.

Conclusions: The prevalence of colorectal polyps before transplant 
is high among renal transplant recipients. The high prevalence of 
proximal lesions supports the need for total colonoscopy.

Keywords: Colonic polyps; Colonoscopy; Colorectal neoplasms; 
Kidney transplantation; Screening

Introduction

End-stage renal disease (ESRD) affects an increasing num-
ber of people in North America [1] and can be associated 
with an increased risk of cancer [2-5].

Colorectal cancer remains the third most prevalent can-
cer in North America [6]. Whether the incidence of colorectal 
cancer in the ESRD population is similar [3-5] or higher [7-
9] than in the general population remains to be established. 
Currently, screening recommendations for kidney transplant 
candidates are the same as those for the general population 
[10, 11]. However, there is an association between the sever-
ity of renal failure and the global risk of neoplasia [3]. A re-
cent study has shown an association between ESRD and in-
creased prevalence and severity of colorectal lesions found in 
patients with positive fecal occult blood tests (FOBTs) [12]. 
Several variables may influence the incidence of colorectal 
lesions in kidney transplant candidates, especially diabetes 
[13], obesity [14], statin use [15], immunosuppressive drugs 
[16, 17], etiology of primary kidney disease [4, 5] and type 
and length of dialysis [4, 18].

The finding of a colorectal neoplasia excludes patients 
from the transplant list for a period of 5 years from clinical 
remission [11]. However, adenomatous polyps are not a con-
traindication to transplantation and their prevalence among 
patients awaiting kidney transplantation is unknown. To our 
knowledge, only one study has looked into this matter; it did 
not show a statistically significant increased risk of colorec-
tal polyps in this population, but the small number (n = 57) 
does not allow us to draw definitive conclusions [19]. More-
over, growing evidence is pointing to an increased risk of 
colorectal neoplasia after transplantation [4, 17, 20-22]. Due 
to the well-described natural history of adenomatous polyps, 
it appears necessary to evaluate the prevalence of polyps 
before kidney transplant to better adjust polyp surveillance 
post-transplantation.

Our goal was to describe the prevalence and endoscopic 
and pathologic characteristics of colonic lesions detected by 
pre-transplant colonoscopies in our kidney transplant popu-
lation. Sub-analyses were completed to determine the dif-
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ferences between patients with and without colonic polyps. 

Materials and Methods

We performed a real-life observational study of all kid-
ney transplant recipients transplanted between January 1, 
2007 and December 31, 2009, at the Centre Hospitalier de 
l’Universite de Montreal (CHUM, Montreal, Canada). Our 
center’s ethics committee approved the study on July 1, 2011.

Patients

All consecutive patients who received a kidney transplant 
within the study period were eligible. On a yearly basis, ap-
proximately 70 renal transplants are performed at our center. 
We planned to study about 200 patients. Patients who had 
already received a kidney transplant were excluded. The list 
of patients with a pre-transplant colonoscopy was obtained 
from the electronic clinical database of the CHUM renal 
transplant department. 

Data collection

For each patient, the following data were collected from 
the electronic clinical database and the patient’s medical 
file: 1) clinical characteristics; 2) colonoscopy reports done 
less than 5 years before the transplant. We reviewed each 
patient’s medical file looking for the following comorbidi-
ties: BMI, diabetes, systolic left ventricular dysfunction (< 
50%), statin use, levothyroxine use, alcohol use (current vs. 
occasional vs. previous), smoking status (active vs. previ-
ous vs. life-long non-smoker), family history of polyps or 
colorectal cancer, personal history of inflammatory bowel 
diseases, polyps, colonic surgery, cholecystectomy, colorec-
tal cancer or another neoplasia. Finally, the etiology of the 
kidney failure, the type and length of dialysis treatment and 
immunosuppressive drug use were also reviewed. 

We collected patients’ age at the time of the colonosco-
py, indication of the exam (screening vs. diagnostic exam), 
colon segments visualized, and endoscopic and pathologic 
results. We have considered the exam as a pre-transplant 
screening if clearly indicated on the report and if there was 
no mention of gastrointestinal symptoms (diarrhea, change 
in habits stools, hematochezia, melena, constipation) or 
anemia as indication. We also searched for other screening 
tests (FOBT, sigmoidoscopy, double-contrast barium enema 
(DCBE)). However, FOBT and sigmoidoscopy are not com-
monly used in Quebec for colorectal cancer screening. We 
collected the results of DCBEs and any subsequent colonos-
copy. Advanced polyps were defined as adenomas of 10 mm 
or greater or with a villous or high-grade dysplasia compo-
nent. Polyps were considered proximal if they were at the 
level of or above the splenic angle.

Analysis

We compared the characteristics of groups with and without 
colonoscopy. In the group with colonoscopy, we compared 
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the clinical characteristics of subgroups with and without 
polyps. We also compared patients according to their age (> 
50 years old vs. < 50 years old) and the indication of colo-
noscopy (screening vs. diagnostic). Missing data were con-
sidered missing at random. There was no missing data for 
the variables of interest presented in Tables 1-4, except for 
pathology for which a distinct group was created (“unknown 
pathology”). For the clinical characteristics not shown in the 
tables, missing data ranged from 0.6% to 5% of the sample. 
Statistical analyses for continuous variables were means 
with standard deviation (SD) and confidence intervals (CIs) 
of 95%; we used t tests to compare them. The Chi-square test 
was used to compare categorical variables. A P value of 0.05 
was considered statistically significant. 

Results

General population

A total of 179 patients received a kidney transplant during 
the study period. Twenty patients were excluded based on 
their re-transplant status. Of the 159 remaining patients, 50% 
(n = 79) had a test for colorectal screening (64 colonoscopy 
and 15 DCBE) in the 5 years preceding the transplantation. 
Sixty-seven point five percent of the patients over 50 years 
old at the time of the transplant had a pre-transplant colonos-
copy as opposed to 14.6% of the patients less than 50 years 
old. Six other patients had a colonoscopy more than 5 years 
before the transplant (and therefore were not considered in 
our results). The clinical characteristics of our population 
and groups of patients who had a colonoscopy or who had 
polyps are shown in Table 1, 2.

Colonoscopy

A colonoscopy was performed in the 5 years preceding the 
transplant in 64 patients. Pre-transplant screening was the 
indication for 70.3% of the colonoscopies (n = 45). The other 
indications were anemia (n = 5), acute (n = 5) and chronic 
(n = 3) lower gastrointestinal bleeding (LGIB), melena (n = 
1), changes in bowel movements (n = 3) and as a diagnostic 
exam for lesion detected by another test (n = 2). The mean 
time elapsed between the start of dialysis and the colonosco-
py was 2.09 years (SD 3.06; 95% CI 1.11 - 3.07). The mean 
time elapsed between colonoscopy and transplantation was 
2.47 years (SD 1.28; 95% CI 2.15 - 2.78). Less than 10% of 
our population who had a colonoscopy had a family history 
of colorectal cancer, personal history of polyps, inflamma-
tory bowel disease or other neoplasia. Types of cancer in-
cluded skin cancers (basal cell carcinoma, melanoma in situ, 
squamous cell carcinoma), urologic cancers (clear cells renal 
cells carcinoma, papillary renal cells carcinoma, epithelioma 
of the bladder) and a squamous papilloma of the esophagus. 

Total colonoscopies (up to the cecum) were done in 
87.5% of patients with colonoscopies, in 95.2% of patients 
with polyps and in 83.7% of patients without polyps. The 
results according to patient’s age (< or ≥ 50 years old) are 
shown in Table 3. The overall polyp rate in patients less than Ta
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50 years old was 26.3%. However, only 11 out of 19 colo-
noscopies were for screening. In these 11 colonoscopies, 
four patients had polyps and three had adenomas. No proxi-
mal lesions were detected. Thus, screening colonoscopies in 
our population of less than 50 years old show an even higher 
rate of lesions than the general population less than 50 years 
old, with 36.4% of polyps and 27.3% of adenomas.

The endoscopic and pathologic results are shown in Ta-
ble 4. Thirty-three percent of patients had polyps (n = 21). 
Among those patients, a total of 14 had proximal polyps, 
seven had synchronous and seven had only distal polyps. 
Four patients had advanced polyps (6.7%), thus a total of 10 
polyps of 10 mm or greater and one tubulovillous adenoma. 
Three of these patients had the colonoscopy for screening 
and one patient because of LGIB. Figure 1 shows the propor-
tion of patients according to the localization of their lesions 
and Figure 2 shows the proportion of proximal lesions.

No statistically significant differences were found be-
tween the groups with and without polyps in relation to 
their lifestyle, history of colorectal polyps, comorbidities, 
primary renal disease or immunosuppressive drug use. Also, 
no statistically significant difference was found between 
polyp prevalence in younger or older than 50 years old pa-
tients (Table 2), neither in groups with and without metabolic 
syndrome (32.4% vs. 33.3%; P = 0.33) or with and without 
diabetic nephropathy who had a colonoscopy (40.0% vs. 
30.6%; P = 0.48). 

No major adverse events occurred; only two patients had 
bleeding associated with polyp removal (3.13%), which was 
controlled by thermocoagulation (n = 1) and adrenaline in-
jection (n = 1).

DCBEs

Pre-transplant screening was the indication for all patients (n = 
15) and all DCBEs were negative for lesions. Twelve patients 
were aged more than 50 years old at the time of the exam.

Discussion

This study reports an overall prevalence of polyps and ad-

enomas of 32.8% and 21.9% respectively in all patients with 
colonoscopy, and a prevalence of those in screening colonos-
copies of 33.3% and 24.4%, respectively, which correspond 
to the literature for general population screening [23-26].

For subjects under the age of 50 years old, data from 
literature reveal a polyp prevalence of 18-21.1% and ade-
noma prevalence of 9.5-16.9% [19, 26, 27]. However, our 
screening-purpose colonoscopies in those patients showed a 
polyp prevalence of 36.4%, which was even higher than our 
rate for combined diagnostic and screening colonoscopy of 
26.3%. Lee et al also reported a high lesion rate of 31% in 
the under 50 age group [19]. The small size of that subgroup 
and the ratio of screening-purpose colonoscopies (only 57% 
of colonoscopies were for screening) may explain the dis-
cordance between the rates of lesions among screening and 
overall colonoscopies. Also, some of these patients may have 
had an implicit indication for an earlier screening, as three 
patients had a possible family history of colorectal lesions. 
A prospective study targeting this population would be of 
interest to thoroughly evaluate whether these patients have 
a higher risk of developing earlier colonic lesions. This sug-
gests, however, that a pre-transplant colonoscopy would also 
be of interest for patients under the age of 50, notably be-
cause of some data suggesting an association between post-
transplant neoplasia and a younger age at transplant [28].

Our screening colonoscopy rate of 6.7% of advanced le-
sions agrees with data from the literature (5.0-9.6%) [22-26]. 
Moreover, only 8.9% of our patients had proximal lesions 
and another 8.9% had synchronous lesions (thus an overall 
proximal lesions rate of 17.8%). These data are in agreement 
with the literature (4-30.5% with at least one proximal le-
sion and 6-14.6% with only proximal lesions [21-26]). The 
rate in patients 50 and older is even higher, with 26.6% of 
patients having at least one proximal lesion. Lee et al men-
tioned a polyp rate at the level of the ascending colon of 
50% compared to 33.3% of our patients with polyps [19]. In 
this group (all colonoscopy indications included), 66.7% had 
proximal lesions and 33.3% had only lesions proximal to or 
at the level of the splenic angle. Several studies also men-
tion a higher rate of proximal lesions in particular groups, 
notably individuals with chronic kidney disease [12, 19], 
women [29], Afro-Americans [30], patients over the age of 

Colonoscopies in < 50 years old 
(n = 19)

Colonoscopies in ≥ 50 years old 
(n = 45)

Screening colonoscopy % (n = 45) 57.9 (11) 75.6 (34)

% of patients with polyps (n = 21) 26.3 (5) 35.6 (16)

Adenomas % (n = 14) 15.8 (3) 24.4 (11)

Table 3. Colonoscopies According to Patient’s Age

There were no statistically significant differences between the groups.
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60 years old [26, 31], post-cholecystectomy [32] and those 
with characteristics of metabolic syndrome [13, 33]. The car-
cinogenesis mechanisms of proximal lesions may be differ-
ent from those related to distal lesion, in part by an abnormal 
methylation of DNA causing microsatellite instability and a 
default in DNA repair mechanisms [31, 34]. Thus, our over-
all proximal lesion rate of 10.3% and the possible increased 
risk of proximal lesions among kidney transplant candidates 
provide a compelling argument for the more appropriate use 
of total colonoscopies in this population.

ESRD has intrinsic neoplasia risk factors, including vi-
ral infections (Epstein-Barr virus, human papilloma virus, 
hepatitis B and C viruses), uremia (which leads to an im-
munocompromised state) [35], some nutritional deficiencies 
[36], retention of procarcinogens [37], DNA hypomethyl-
ation, defects in DNA repair mechanisms [18] and comple-
ment activation by dialysis membrane [18]. The length of the 
ESRD state and the duration of dialysis before colonoscopy 
could prove to be interesting risk factors [38]. Time elapsed 
before neoplasia diagnosis varies (for any kind of neoplasia), 
with a mean of 2.8 to 6.37 years [2, 4, 5]; the majority of 
neoplasia cases reported by Cengiz et al had a diagnosis of 
chronic kidney disease for less than 10 years [2]. However, 
in our study a mean of only 2.09 years elapsed between the 
initiation of dialysis and the colonoscopy, which could be 
insufficient to significantly increase the risk of neoplasia. 

The time elapsed before an adenoma becomes a carcino-

ma depends on its size, histology and the patient age, varying 
between 3.6 and 9.5 years [39]. After 10 years, 25.2-43.3% 
of advanced adenomas would become carcinomas [40]. The 
increased prevalence of colorectal neoplasia in renal trans-
plant recipients is the subject of several studies [4, 17, 20-22, 
28, 41]. A case-control Korean study showed a significantly 
increased risk of any colorectal lesions among renal trans-
plant recipients. The duration of immunosuppression thera-
py would be an important factor [17] and some studies have 
shown a steady increase in the risk of post-transplant neopla-
sia according to the time elapsed after the transplant [28, 41]. 

This real-life observational study reports the results of 
the colonoscopies done before kidney transplantation at our 
center. Since the CHUM is a referral center for transplanta-
tion in Quebec, we had very extensive data from the pre-
transplant workup of candidates. The major limitation of this 
study is its retrospective and observational character. Many 
patients of our cohort did not have any screening exam (n = 
80), but 84% of them were aged less than 50 years old at the 
time of the transplant and screening for colorectal cancer is 
not recommended in most of this population [42]. Moreover, 
among patients aged 50 and older, almost 75% of our cohort 
had a screening exam (colonoscopy or DCBE), which rein-
forces the validity of our results in this population. 

However, of our 64 colonoscopies, 30% were performed 
as a result of signs and symptoms, thus perhaps overestimat-
ing the prevalence of lesions in renal transplant candidates 

Figure 1. Percentage of patients with at least one lesion found at specific colon sites. (a) All colonoscopies. (b) Screening colonosco-
pies. (c) Patients under age of 50.

Figure 2. Localization of lesions (in %) in patients with polyps.
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(case spectrum bias). However, our results may also under-
estimate the prevalence and severity of pre-transplantation 
lesions. First, pathology was unknown for less than 20% of 
our patients with lesions, sometimes because the referring 
center did not send the pathology report and sometimes be-
cause the polyp was lost at removal. Secondly, due to the ret-
rospective character of our study, some patients with worri-
some pre-transplantation findings could have been excluded 
from the transplant list, and thus, perhaps, were not in our 
cohort. This study shows the prevalence of pre-transplant le-
sions among our renal transplant recipients. It is therefore 
probably not representative of colorectal findings in overall 
kidney transplant candidates. 

Nonetheless, the pre-transplantation polyp rate is high 
in our renal transplant recipients, pointing to the necessity of 
pre- and post-transplant colorectal cancer screening. More-
over, the high rate of proximal lesions suggests the need to 
perform a total colonoscopy for screening. The increase of 
post-transplantation colorectal neoplasia is the subject of 
several studies [4, 17, 20-22, 28, 41], and systematic follow-
up could be recommended, considering the high pre-trans-
plantation prevalence of lesions.
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