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 Interval colorectal cancer (ICRC) means CRC discovered at or before the second colonoscopy during a
screening interval. Literature provides data concerning the present issue, 7.2-9% of CRCs meeting the
definition of interval CRC, without knowing the risk factors for this. We aimed to study if diabetes mellitus
(DM) patients have a greater risk to develop ICRC/advanced adenomas (ACRA). We randomly included in
the study 50 patients aged over 50 years old diagnosed with DM in whom colonoscopy was done for
different reasons. Were excluded patients with CRC/ACRA diagnosed at first colonoscopy and results were
compared to those of an age/gender-matched group of patients without DM as background. The interval of
colonoscopies was fixed at 36 months (the shortest interval used for surveillance after a polypectomy). The
total number of interval lesions significantly differs in our two groups (p=0.022, q=0.17). Interval CRC,
serrated adenomas and villous adenomas were more frequent in the T2D group.  (p = 0.013,  p= 0.032,
respectively p=0.011, q=0.14). DALM lesions were more frequently present in controls than in T2D (p=0.049)
Results showed that patients with interval ICRC were two times more in DM group in male gender (p=0.003,
ss) (4 pts, respectively 2 pts) and 1.5 times greater in female group (3 pts, respectively 2 pts). The rate of CRC
occurrence during the interval period of 36 months was 0.16% for male and 0.12% for females. Regarding
the occurrence of ACRA (villous/tubulovillous adenomas), male patients with DM had 3 times more ACRA
lesions than the control group (p=0.029, ss) (9 pts vs 3 pts) while females patients with DM had 2 times
more ACRA than controls (p=0.031, ss) (6 pts vs 3 pts). The rate of interval advanced CR lesions occurrence
during the interval period of 36 months was 0.36% for male and 0.24% for females.  DM looks be a risk factor
ICRC/ACRA by accelerating the colorectal epithelial proliferation rate. Male gender looks to be more exposed
to ICRC/ACRC, especially when they are diagnosed with metabolic co-morbidities like T2D.

Keywords: interval, colorectal cancer, diabetes mellitus

Despite the benefits that global screening procedures
bring to a significant decline of CRC epidemiologic rates in
the last decades, this type of cancer remains still a major
cause of mortality worldwide. [1, 2]. The 5-year survival
rate for incipient CRC at the time of diagnosis is around
90%, while in distant metastasis cancer the survival rate
at five years is smaller than 10% [3]. Screening procedure
using colonoscopy is effective in preventing CRC
occurrence, with a remarkable decline in new cases and
deaths in the last three decades. [4]. In the general
population, the current screening management involves a
colonoscopy at the age of 50 years, followed by one
complete colonoscopy every 10 years after the first
negative one. [5] Discovery of any lesion with malignant
potential as villous or tubular-villous adenomatous or
serrated polyps, shortens the intervals of screening and
involves endoscopic therapies [6]. A three-year interval for
subsequent colonoscopies is required for patients having
ACRA:  > 3 adenomas, adenomatous or serrated polyps,
bigger than 10 mm, villous adenomas or high-grade
dysplasia, dysplasia of a traditional or serrated adenoma
[6]. Adenomatous polyposis (FAP), hereditary nonpolyposis
colorectal cancer syndrome (HNPCC/Lynch syndrome) and
IBDs, as Crohn’s Disease or ulcerative colitis, involve earlier
and more frequent examinations according to the high
frequency of cancer occurrence [7],[8]. Besides the
detection of polyps, which are lesions visible to the necked
eye and easy to remove during colonoscopy, there is the
dysplasia superposed over IBD lesions, very difficult to
recognize at colonoscopy, arising from flat, plaque-like, or
occasionally raised polypoid lesions defined as dysplasia-
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associated lesion or masses (DALM) [9-11]. Literature
proves that interval CRC are more frequent in these
categories of patients and for this reason, the colonoscopy
intervals were shortened. Other risk factors that as obesity
or diabetes mellitus are still under investigation in order to
detect if they can be involved in ICRC occurrence [12]. Of
course, we have to take into account that examination
variables can interact with the colonoscopy effectiveness,
especially for the proximal colon. As a definition for interval
CRC, World Endoscopy Organization (WEO) defined it as
colorectal cancer diagnosed after a colorectal screening
examination or test in which no cancer is detected, and
before the date of the next recommended exam [13]. Some
studies suggest that 1 of 45 CRC are the interval type and
others conclude that ICRC reaches around 9% of all CRC
[13-16]. Issues regarding the effectiveness of early
examination in patients at risk to develop CRC are in a
great manner solved, the physicians being in accordance
to shorten the interval length between colonoscopies.
Regarding the rest of the risk factors for CRC occurrence,
literature data lack of information regarding the interval
CRC occurrence [17]. On this background, we aimed to
study if diabetes mellitus (DM) patients have a greater risk
to develop ICRC/ACRA.

Experimental part
Material and method

It was a prospective study made during 2015-2018 in
Internal Medicine Clinic of St Apostle Andrew Clinical
Hospital, Gastroenterology and Diabetes Mellitus
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Departments. We randomly included in the study 50
patients, men and woman, aged over 50 years old and
diagnosed with DM, in whom colonoscopy was done for
different reasons. Were excluded patients with CRC/ACRA
diagnosed at first colonoscopy and results were compared
to those of an age/gender-matched group of patients
without DM as background. The interval of colonoscopies
was fixed at 36 months, having as a model the interval
used for significant risk factors as those mentioned above
or the shortest interval used for surveillance after
polypectomy. Blood samples were collected during the
enrollment period from patients with T2D and controls.
Glycated hemoglobin (HbA1c), all fractions of lipids, like
cholesterol (total, HDL, LDL) and triglycerides (TG) were
routinely detected. C-reactive protein (CRP) levels were
obtained using ELISA technique [18-20].

Statistics
SPSS Student Version 18.0 (Valuepack - 6th Edition) was

the statistic tool for results analyze. T-Test, Fisher’s test
and the two-tailed χ2 test were used to compare different
results and p under the value of 0.05 was considered
statistically significant. The association between ICRC/
ACRA and independent variables, including age, diet,
ethnicity and other risk factors were calculated using
multivariable linear regression analysis were made for both
patient group. Pearson’s correlation coefficients were used
to make associations between interval CRC and laboratory

findings (serum biomarkers, gender, age, ethnicity, physical
activity, obesity and T2D according to international scales.

Results and discussions
Major demographic and clinical characteristics of

patients enrolled in the study can be followed in table 1.
Total number of interval lesions significantly differs in

our two groups (p=0.022, q=0.17). Regarding different
types of interval lesions, we discovered that interval CRC,
serrated adenomas and villous adenomas were more
frequent in T2D group.  (p = 0.013, q = 0.15; p= 0.032,
q=0.19 respectively p=0.011, q=0.14). DALM lesions were
more frequent present in controls than in T2D (p=0.036,
q =- 0.22) (table 2).

Correlation between different types of ICRC/ACRA and
laboratory findings in T2D patients.

We made correlations between ICR lesions with the
laboratory findings of T2D patients and we detected positive
associations with increasing number of ICRC and some
ACRC (serrated adenomas villous adenomas and DALM
lesions) and increased levels of HbA1c, LDL cholesterol,
TG and inflammatory markers such as CRP and ESR, beside
of gender, age, ethnicity or other personal characteristics
(table 3).

Results showed  that patients with ICRC were 2 times
more in DM group in male gender (p=0.003, ss) (4 pts,
respectively 2 pts). The rate of CRC occurrence during

Table 1
DEMOGRAPHIC AND CLINICAL CHARACTERISTICS OF
PATIENTS AND CONTROLS ENROLLED IN THE STUDY
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interval period of 36 months was 0.16% for male and 0.12%
for females. Regarding occurrence of ACRA (villous/tubulo-
villous adenomas), male patients with DM had 3 times
more ACRA lesions than control group (p=0.029, ss) (9 pts
vs 3 pts) while females patients with DM had 2 times more
ACRA than controls (p=0.031, ss) (6 pts vs 3 pts). The rate
of ACRA occurrence during interval period of 36 months
was 0.36% for male and 0.24% for females.

Interval CRC and premalignant lesions became an
important concern between gastroenterologists and
endoscopists, the intervals between two colonoscopies
during the screening program being important issues.[15]
Some researchers [1,14] concluded that 1 in 13 CRCs may
be interval or missed CRCs from 4883 examined cases
while others suggest that 1 in 45 of CRCs are of the interval
type [1,16]. Several studies relate an incidence rate of
interval CRC around 9%, but different according to different
sites of CR lesions along the CR tract [13]: 4615 proximal
interval CRCs out of 53847 total proximal CRCs and 2726
distal interval CRCs out of a total 77922 distal CRCs [16].
This analysis concluded that 1 of 15 proximal CRCs and 1
in 34 distal CRCs are interval type [14], Proximal interval
CRCs are 2.4 times more common compared to distal
interval CRCs [21]. In our study, 6 of 50 patients (12%) with
diabetes mellitus had interval CRC, while 2 of controls (4%)
had the same pathology, with a mean of 8% for the whole
group of enrolled patients. Our study showed that the global
incidence rate of interval CRC is not significantly different
from other studies (8% compared to 9% reported by
Sanduleanu et al.) [13]. Still, diabetes mellitus proved that
is significantly involved in interval CRC occurrence,
compared to controls (p=0.013). Regarding the ACRL,
literature data [22] report that 31 of 842 patients with
tubulovillous adenomas, specifically of the rectosigmoid,
possibly incompletely excised became interval CRCs.
Other meta-analysis showed that 58 patients of 9167 ACRA
patients were diagnosed with CRC in less than four years
[23] and 75% of them were probably missed lesion or
incomplete endoscopic adenoma resection.

Conclusions
DM seems to be a risk factor ICRC and ACRA like serrated

adenomas, villous and DALM lesions by accelerating the
colorectal epithelial proliferation rate. Male gender looks
to be more exposed to ICRC/ACRC, especially when they
are diagnosed with metabolic co-morbidities like T2D.
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