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Abstract

Aim of the study: To explore the correlation of the liver-to-spleen (L/S) ratio on computed tomography (CT) with
colorectal polyps.

Material and methods: Consecutive participants from Jinling Hospital Affiliated to Nanjing University who
underwent routine biochemical tests, colonoscopies, and CT between January 2018 and December 2019 were
selected. The L/S ratio on CT was used to measure the liver fat content. Colonoscopy findings were applied to
create the polyp-free group and colorectal polyp group. All included subjects were also classified in the non-al-
coholic fatty liver disease (NAFLD) group or the non-NAFLD group according to the CT (L/S) ratio to identify risk
factors for colorectal polyps. All data were analysed with SPSS 25 software.

Results: Among 481 participants, 27.8% (79/284) of the patients were diagnosed with NAFLD in the colorectal
group, which was higher than the corresponding proportion of the polyp-free group [9.1% (18/197)]. In NAFLD
patients, most adenomatous polyps were found in the transverse colon, and hyperplastic polyps were largely
located in the rectum. Linear regression suggested that the CT (L/S) ratio correlated with the number of colorec-
tal polyps and with the number of adenomatous polyps. After adjusting for confounding factors, multivariate
analysis indicated that NAFLD was an independent risk factor for adenomatous polyps and hyperplastic polyps.

Conclusions: A lower CT (L/S) ratio (higher liver fat content) was significantly correlated with a higher risk of
colorectal polyps. This finding suggested that NAFLD patients with a reduced CT (L/S) ratio need to undergo
colonoscopy examinations to detect high-risk colorectal polyps in a timely manner.

Key words: liver fat content, colorectal polyps, non-alcoholic fatty liver disease, computed tomography, liver-
to-spleen ratio.
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Introduction

According to the International Agency for Research
on Cancer, Globocan 2018, colorectal cancer (CRC) is
the third most commonly diagnosed cancer and the
second leading cause of cancer death. The 5-year sur-
vival rates vary from 90% in the early stage to 14% in
the advanced stage of the disease [1]. Currently, devel-
oping countries are at a stage of unprecedented indus-

trialization, which leads to Western dietary patterns,
obesity, and a sedentary lifestyle. As a result, the CRC
incidence rates in these countries are increasing [2].
Colorectal adenomatous polyps (CAPs) and hyper-
plastic polyps (HPs) have been considered precursors
of sporadic and hereditary colorectal cancer [3, 4].
Moreover, patients with either 3 or more adenomas,
high-grade dysplasia, villous features, or an adenoma
1 cm or larger are at high risk of progressing to CRC [5].
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Therefore, the types and number of polyps play a cru-
cial role in the pathogenesis of high-risk colorectal
polyps, which are indeed worthy of attention.
Recently, several studies have demonstrated that
non-alcoholic fatty liver disease (NAFLD) is associ-
ated with colorectal polyps and even CRC. The first
cross-sectional study was conducted by Hwang et al.
[6], who demonstrated that NAFLD was associated
with an increased risk of CAP [odds ratio (OR) = 1.28,
95% confidential interval (CI): 1.03-1.60)]. Recent
research by Cho et al. [7] found that biopsy-proven
non-alcoholic steatohepatitis (NASH) was an inde-
pendent risk factor for colorectal polyps (OR = 2.08,
95% CI: 1.12-3.86) and advanced colorectal neoplasms
(OR = 2.81, 95% CI: 1.01-7.87). Liver fat content mea-
surements are known to be significant for the diagnosis
and monitoring of NAFLD. However, limited studies
are available in the literature to evaluate the relevance
of liver fat content and the number of colorectal pol-
yps. Additionally, the contrasting relationship between
two different types of colorectal polyps and NAFLD
seems controversial. Therefore, we used the liver-to-
spleen ratio on computed tomography (CT) as a mea-
sure of liver fat content and investigated the relation-
ship between the CT (L/S) ratio and colorectal polyps.

Aim of the study

Our study aims to explore the correlation of the L/S
ratio on CT with colorectal polyps.

Material and methods

Subjects

Consecutive participants from our University
Hospital who underwent routine biochemical tests,
colonoscopies, and CT between January 2018 and De-
cember 2019 were selected. All relevant information
was collected from medical records in the Electronic
Medical Records System (EMRS) written by clinicians
and was convincing and reliable; the collected data in-
cluded smoking and alcohol consumption histories,
underlying diseases, and family histories.

A total of 1077 participants were screened, of
whom 596 were excluded because of a history of can-
cer (n = 175), inflammatory bowel disease (n = 226),
autoimmune disease (n = 17), viral hepatitis (n = 102),
alcohol abuse (males > 30 g/day, females > 20 g/day)
[8] (n = 35), liver cirrhosis (n = 4), incomplete colo-
noscopies (n = 8), polypectomy within a year (n = 3),
enterectomy histories (n = 5), Peutz-Jeghers syndrome
(n = 3), schistosomiasis (n = 3), intestinal tuberculosis

(n = 2), familial adenomatous polyposis (1 = 2), multi-
ple hepatic cysts (n = 2), pancreatitis (n = 2), a history
of splenectomy (n = 2), anticoagulant therapies (n = 2),
lack of pathology (n = 2) and intestinal obstruction
(n=1). As aresult, 481 participants were included.

Anthropometric measurements and laboratory ex-
aminations:

Patient weight (kg) and height (m) were recorded by
well-trained nurses. Body mass index (BMI) was cal-
culated by weight (kg) divided by height squared (m?).
Blood pressure was measured using an electronic
sphygmomanometer (Omron, Kyoto, Japan). Venous
blood samples were drawn from cubital veins after at
least 12 hours of fasting, and plasma was separated by
centrifugation within the stipulated time. All biochem-
istry results, such as plasma glucose and lipid metabo-
lism, were measured by a Hitachi Automatic Analyzer
B2400 (Hitachi, Tokyo, Japan).

Colonoscopy

Before the colonoscopy, all patients were given 4 L
polyethylene glycol lavage solution for complete bow-
el preparation. Skilled gastroenterologists performed
colonoscopy using a CF-H290 colonoscope (Olym-
pus, Tokyo, Japan), and colonoscopy was completed
when the ileocecal valve, caecum, and appendicular
orifice were visualised. Polypoid lesions were biopsied
or resected (endoscopic mucosal resection - EMR)
for pathological diagnosis, and the location, size and
number of lesions were recorded. If the number of pol-
yps exceeded five, it was recorded as five in the analy-
sis. According to the pathological results, the colorec-
tal polyps were defined as CAPs and HPs. The location
was classified as the ileocecal junction, ascending co-
lon, transverse colon, descending colon, sigmoid colon
and rectum. The size was estimated, and the number of
lesions was counted by gastroenterologists.

Diagnostic criteria

Unenhanced CT of the liver was performed by
a 64-section multidetector row scanner (SOMATOM
Definition; Siemens Medical Solutions, Erlangen, Ger-
many). The L/S ratio on CT evaluated by unenhanced
CT represented the liver fat content [9]. Moreover, pa-
tients with a CT (L/S) ratio < 1 were diagnosed with fat-
ty liver [10]. The diagnostic criteria of diabetes mellitus
were fasting plasma glucose (FPG) levels = 7.0 mmol/l,
a random plasma glucose level > 11.1 mmol/l and/or
the current use of antidiabetic medications [11]. Cor-
onary heart disease was diagnosed by CT angiography
and/or by previous medical histories. Hypertension
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was defined as three measurements of a systolic blood
pressure (SBP) > 140 mmHg and diastolic blood pres-
sure (DBP) > 90 mmHg in a day during the resting
state and/or the current use of antihypertensive drugs.

Statistical methods

Statistical analysis was conducted using SPSS Sta-
tistics software version 25 (IBM Corporation, Armonk,
New York). Demographic results are presented as the
mean + standard deviation (SD) or percentages (%) and
were compared using the independent ¢-test or Krus-
kal-Wallis test for continuous variables and x> test for
categorical variables. Linear regression was carried out
to determine the relationship between colorectal polyps
and the CT (L/S) ratio. ANOVA and Tukey’s multiple
comparisons test were used to analyse the location of
different types of colorectal polyps. Binary logistic re-

Table 1. Clinical and biochemical characteristics of the 481 subjects

gression analysis was used to analyse the relationship
between different types of colorectal polyps and other
risk factors. Multivariate logistic regression analysis
without interactions was performed to identify inde-
pendent risk factors for colorectal polyps after adjusting
for variables including age, sex, smoking history, hyper-
tension, diabetes mellitus, NAFLD and the results of the
binary logistic analysis. A two-sided P value less than
0.05 was considered statistically significant. Each OR is
presented together with its 95% CI. All statistical charts
were drawn by GraphPad Prism software version 8.0.2.

Results

Subject characteristics and CT results

The baseline characteristics and biochemical pa-
rameters of the study cohort are presented in Table 1

Characteristic Polyp-free Colorectal Adenomatous  Hyperplastic P Polyp-free vs. P Polyp-free vs. P Polyp-free vs.
n=197 polyps polyps polyps colorectal  adenomatous  hyperplastic
n =284 n =206 n =168 polyps polyps polyps
Age (years) 5251 +11.06 559241038  57.0549.97 55.08 £10.82 <0.05 <0.05 0.026
Sex (male), n (%) 113 (57.4) 211 (74.3) 150 (72.8) 134(79.8) <0.05 0.12 <0.05
Diabetes mellitus, n (%) 26(13.2) 51(18.0) 35(17) 33 (19.6) 0.16 0.57 0.13
Coronary heart disease, n (%) 14(7.1) 24 (8.5) 18(8.7) 16 (9.5) 0.51 0.94 0.62
Hypertension, n (%) 40 (20.3) 101 (35.6) 75 (36.4) 64 (38.1) < 0.05 0.02 0.03
Smoking, n (%) 39(19.8) 91 (32) 64 (31.1) 58 (34.5) <0.05 0.08 0.01
SBP (mmHg) 124.44 £14.03 126.67 +12.46  125.84 £11.71  128.09 £13.05 0.07 0.28 0.01
DBP (mmHg) 77.64 £10.95 79.50 +10.07  79.37 #9.87  80.57 +10.58 0.06 0.10 0.01
BMI (kg/m?) 24414322 2469 £298 2461 13.10 25.17 £2.94 033 0.53 0.02
HDL (mmol/I) 1.18+0.23  1.21 40.86 1.25+0.99 1.13 +0.24 0.63 033 0.04
LDL (mmol/1) 276 +0.66  2.87 £1.12 2.88 £1.24 2.78 £0.70 0.22 0.23 0.78
Total cholesterol (mmol/1) 452 +1.47 457 £1.11 457 £1.18 4.47 +0.88 0.67 0.71 0.70
Triglycerides (mmol/1) 1924240 216 +2.05 213 +2.14 203 +1.43 0.24 035 0.60
FPG (mmol/I) 5334137  545+1.50 5.42 +1.49 5.55 £1.65 0.37 0.53 0.16
Albumin (g/1) 4136 +4.02 4204 +349 4191 +3.43 42.19 +3.47 0.049 0.14 0.04
AST (IU/1) 2051 £12.38  20.43 +8.02  20.65 +8.60 19.71 +6.05 0.93 0.89 0.45
ALT (1U/1) 2249 £18.15 2410 £14.55  23.77 +1445 2423 £14.20 0.28 0.43 0.31
GGT (1U/1) 29.06 £25.05 32.88 £34.05 32.57 #3559  30.54 £24.55 0.18 0.25 0.57
Total bilirubin (umol/1) 10.56 £5.34  10.65 £5.00  10.82 £5.30 10.58 +4.85 0.85 0.61 0.59
Platelets (x 10°/ul) 214.32 £56.22 205.46 £57.06 202.49 £57.75  209.44 +63.45 0.09 0.04 0.44
PT (s) 11.48 £0.69 1131 +0.78  11.24 £0.68 11.34 £0.83 0.01 <0.05 0.08
CT (9) 1.20£0.20  1.114£0.20 1.11 £0.19 1.11 £0.20 <0.05 <0.05 <0.05

Bold values are statistically significant.

NAFLD - non-alcoholic fatty liver disease, SBP - systolic blood pressure, DBP - diastolic blood pressure, BMI - body mass index, HDL - high-density lipoprotein, LDL - low-density

lipoprotein, FPG - fasting plasma glucose, AST - aspartate aminotransferase, ALT - alanine aminotransferase, GGT - ‘y-glutamyl transferase, PT ~ prothrombin time. The data are
expressed as the means + standard deviations or n (%).
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Fig. 1. CT (L/S) ratio in patients with two different types of polyps. The CT
(L/S) ratio was significantly lower in patients with adenomatous polyps and
hyperplastic polyps compared to that in polyp-free patients

Table 2. Colonoscopy findings of patients with and without non-alcoholic fatty
liver disease (NAFLD)

NAFLD Polyp-free  Colorectal Total P
n (%) polyps N (%)

n (%)
Yes [CT (L/S) < 1] 18(9.1)  79(278) 97(20.2) <0.05
n (%)
No [CT(/S) > 1] 179(90.9)  205(72.2) 384(79.8)
n (%)
Total 197 (100.0) 284 481 (100)
N (%) (100.0)

NAFLD - non-alcoholic fatty liver disease

Table 3. Location of the colorectal polyps in patients with non-alcoholic fatty
liver disease (NAFLD)

Location Adenomatous Hyperplastic P
polyps (n) polyps (n)

Ileocecal junction 0.03 £0.18 0.02£0.14 <0.05

Ascending colon 0.19 £0.43 0.08 £0.28

Transverse colon 0.58 £0.65 031 £0.55

Descending colon 0.42 +0.68 0.24 +0.48

Sigmoid colon 0.29 £0.49 0.51 £0.82

Rectum 0.20 £0.45 0.63 +t0.91

n - number of the polyps

and Figure 1. The L/S ratio was lower in subjects with
colorectal polyps, adenomatous polyps, and HPs than
in those without polyps (1.11 +0.20, 1.12 £0.19, and
1.12 +£0.20 vs. 1.20 £0.20, p < 0.05). Significant differ-

ences in age, sex (mostly male), hypertension, smok-
ing history, albumin, and prothrombin time (PT) were
found between participants without polyps and those
with colorectal polyps (p < 0.05). Overall, patients
with adenomatous polyps were older and more like-
ly to have hypertension, a smoking history, a lower
platelet count, and a lower PT. Moreover, patients with
HPs were mostly male, older, and more likely to have
hypertension, a smoking history, higher SBP, higher
DBP, higher BMI, higher albumin levels, and lower
high-density lipoprotein (HDL) levels.

Colonoscopy results

In the colorectal polyps group, 27.8% (79/284) of
patients were diagnosed with NAFLD [CT (L/S) < 1],
which was higher than the corresponding proportion
of the polyp-free group [9.1% (18/197)] (see Table 2,
p < 0.05). Moreover, in NAFLD patients, the adeno-
matous polyps were mostly found in the transverse co-
lon, and HPs were mostly located in the rectum, which
as a significant difference in location (see Table 3 and
Fig. 2, p < 0.05).

Correlation of CT (L/S) ratio with colorectal
polyps

Linear regression suggested that the CT (L/S) ratio
correlates with the number of colorectal polyps (slope
= -1.408, 95% CI: -2.072 to -0.7441, p < 0.05; see
Fig. 3) and adenomatous polyps (slope = -0.6938,
95% CI: -1.159 to -0.2282, p < 0.05; see Fig. 3). The re-
sults indicated that a lower CT (L/S) ratio corresponds
to an increase in the number of colorectal polyps. The
risk factors for colorectal polyps, such as NAFLD and
other metabolic disorders, are presented in Table 4. In
adenomatous polyp patients, univariate analysis sug-
gested that NAFLD (OR = 2.50, 95% CI: 1.586-3.952,
p <0.05), age, sex, hypertension, platelet count, and PT
were risk factors in binary logistic regression analysis.
After adjusting for age, sex, diabetes mellitus, smok-
ing, and PT, the multivariate analysis suggested that
NAFLD (OR =2.53,95% CI: 1.538-4.144, p < 0.05) was
an independent risk factor for adenomatous polyps. In
HP patients, the univariate analysis demonstrated that
NAFLD (OR = 2.27, 95% CI: 1.445-3.576, p < 0.05),
sex, hypertension, smoking, and BMI were risk fac-
tors, and HDL was a protective factor. After adjusting
for age, sex, diabetes mellitus, hypertension, smoking,
BMI, and HDL, NAFLD (OR = 1.77, 95% CI: 1.086-
2.885, p = 0.022) was found to be an independent risk
factor for HPs.
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and hyperplastic polyps were largely located at the rectum, which meant that adenomatous polyps tended to develop at the proximal colon and hyperplastic

polyps tended to develop at the distal colon
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Fig. 3. Linear regression between the number of colorectal polyps and CT (L/S) ratio. The CT (L/S) ratio correlated with the number of colorectal polyps and
adenomatous polyps, which meant that lower liver fat content correlated with a higher number of colorectal polyps

Discussion

The results from this study provide evidence that
alower CT (L/S) ratio was correlated with the number
of colorectal polyps. After adjusting for confounding
factors, including age, sex, glucose metabolism, and
lipid metabolism, NAFLD was shown to be an indepen-
dent risk factor for adenomatous polyps (OR = 2.53,
95% CI: 1.538-4.144, p < 0.05) and HPs (OR = 1.77,
95% CI: 1.086-2.885, p = 0.022). These findings sug-
gested that NAFLD patients with higher liver fat
content had a higher probability of having more ad-
enomatous polyps than those with a normal liver fat
content. High-risk colorectal polyps were defined by
the presence of 3 or more adenomas, high-grade dys-
plasia, villous features, or an adenoma 1 cm [5] or larg-

er and had a high risk for progressing to CRC. There-
fore, the type and number of polyps played an essential
role in the pathogenesis of high-risk colorectal polyps,
and NAFLD patients with high liver fat content had
a tendency to develop such polyps, which are indeed
worthy of attention.

The liver fat content can be measured by histolo-
gy, ultrasound (US), CT, magnetic resonance imaging
(MRI), and proton magnetic resonance spectroscopy
("H-MRS), but histology is the most precise method.
However, histology is an invasive process, and its clin-
ical application is limited. Additionally, a biopsy could
lead to sampling error. One previous study [12] of
NAFLD patients found that the prevalence of colorec-
tal adenomas was higher in NAFLD patients than in
those without NAFLD (34.7% vs. 21.5%, p = 0.043).

Clinical and Experimental Hepatology 4/2021

441



Yifei Zhou, Miaofang Yang, HaiJun Wan, Yarong Yang, Ying Qi, Fangyu Wang

Table 4. Risk factors for colorectal polyps

Variable Adenomatous polyps Hyperplastic polyps
Unadjusted Adjusted Unadjusted Adjusted

OR 95% Cl p OR 95% Cl p OR 95% Cl p OR 95% Cl p
NAFLD 250 15863952 <0.05 253 15384144 <0.05 227 14453576 <0.05 177 1.086-2.885 0.022
Age 1.04 10221059 <0.05 105 1030-1.072 <0.05 101 0990-1.025 0404 102 0.992-1.031 0.245
Sex (male) 156 1.050-2303 0.028 133 0.841-2109 0222 255 16443959 <0.05 1.82 1.111-2991 0.017
Diabetes mellitus  1.15  0.696-1.854  0.611  0.62 0.359-1.080 0.091 149  0910-2455 0.113 098 0.570-1.689 0.946
Coronary heart 122 0.628-2372  0.556 139 07102730 0335
disease
Hypertension 181 12202695 0.003 138 0.886-2.151 0.154 189  1.259-2825 0.02 1.63 1.042-2.535 0.032
Smoking 143 0952-2.139 0.085 140 0.876-2227 0.161 176  1.168-2.667 0.007 134 0.846-2.122 0.213
BMI 101 0.950-1.068 0.814 110 1.037-1.174 0.002 1.05 0.981-1.126 0.160
HDL 148 0.741-2.961 0.267 039 01740864 0.021 0.721 03181634 0433
LDL 113 09121389 0.271 092  0.732-1.152 0.462
Total cholesterol ~ 1.02  0.883-1.172  0.815 091  0.768-1.084 0.298
Triglycerides 1.02  0.941-1.108  0.612 099  0.902-1.076 0.738
FPG 102 0.899-1.152  0.785 111 0977-1.256  0.111
Platelets 0.99 0.993-1 0.029 100 0.997-1.003 0.921
PT 0.61  0465-0.805 <0.05 0619 0462-0.829 0.001 089 0.694-1.158 0.401

Bold values are statistically significant. NAFLD was an independent risk factor for adenomatous polyps and hyperplastic polyps.
OR - odds ratio, 95% CI - 95% confidential interval, NAFLD - non-alcoholic fatty liver disease, SBP - systolic blood pressure, DBP - diastolic blood pressure, BMI - body mass index,

FPG - fasting plasma glucose, PT - prothrombin time

Similarly, among biopsy-proven NASH patients, the
incidence of adenomas was higher in NASH patients
than in those with simple steatosis (51.0% vs. 25.6%,
p =0.005). Another study by Cho et al. [7] revealed that
biopsy-proven NASH was an independent risk factor
for colorectal polyps (OR = 2.08, 95% CI: 1.12-3.86)
and advanced colorectal neoplasms (OR = 2.81, 95% CI:
1.01-7.87), which was similar to our study. US is
a non-invasive, low-cost method that is accessible in
most clinics; however, it has several limitations, such
as operator and equipment dependency [13], and is
only a qualitative assessment of the fatty liver. MRI and
"H-MRS have been proven to be accurate non-invasive
methods, and "H-MRS has even been regarded as the
gold standard method to assess hepatic lipid content
[14]. However, the technical requirements of '"H-MRS
remain high, and it is hardly accessible in most clinics.
CT is acceptable, moderately cost-effective, objective,
and widely used as a health examination and to diag-
nose diseases. Non-contrast CT was demonstrated to
have the best correlation with MRS, and ultrasound
shear-wave elastography showed a very poor correla-
tion with MRS, which means that non-contrast CT can
serve as an accurate and non-invasive biomarker for
identifying fatty liver disease through the quantifica-

tion of steatosis [15]. Eventually, the CT (L/S) ratio to
measure liver fat content was found to be more appro-
priate, non-invasive, cost-effective and objective than
US and MR [9]. Additionally, hepatic iron deposition
did not seem to affect the application of CT (L/S) in di-
agnosing NAFLD [16]. Aktas et al. [17] found that the
liver density was lower in CRC patients than in those
without CRC on contrast-enhanced CT. Our study
showed that the liver density was lower in patients
who had more adenomatous polyps than in those with
a normal liver density, as measured by unenhanced
CT. Most CRC develops through the adenoma-carci-
noma sequence[18]. As the liver fat content was easily
accessible, we suggest that NAFLD patients with high
liver fat content undergo colonoscopy in a timely man-
ner to detect high-risk colorectal polyps.

Patients with adenomatous polyps were older and
were more likely to have hypertension, a smoking his-
tory, lower platelet count, and lower PT. We speculat-
ed that the older the patients were, the higher was the
incidence of adenomatous polyps. Hypertension and
smoking history have already been regarded as risk
factors for colorectal polyps [19]. Platelet count and
PT were associated with liver function, which suggest-
ed that patients with adenomatous polyps may have
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hepatic dysfunction. The HP group was mostly male
and was more likely to have hypertension, a smoking
history, higher SBP, higher DBP, higher BMI, and low-
er HDL. This result suggested that males were more
likely to develop HPs than females. A higher BMI and
lower HDL may imply a lipometabolic disturbance in
patients with HPs.

In NAFLD patients, most adenomatous polyps
were found in the transverse colon, and HPs were
largely located in the rectum. This result indicated that
adenomatous polyps tended to develop at the proximal
colon and HPs tended to develop at the distal colon.
This was also found in the cohort of Cho et al. [7], who
discovered that both low-grade CAPs and advanced
colorectal neoplasms were mostly located in the as-
cending colon, as well as in the study by Bhatt et al.
[20]. We hypothesized that this finding may be relat-
ed to the gut-liver axis [21]. Venous drainage of the
proximal colon almost returns to the liver through the
hepatic portal vein with two branches called the su-
perior and inferior mesenteric veins. Venous drainage
of the distal colon, however, partly returns to the liver
through the portal vein and partly returns to the in-
ferior vena cava [22]. Low-grade inflammation in the
liver interacts with the intestinal mucosa in the gut,
especially in the proximal colon, and creates a suitable
environment for the development of high-risk polyps,
and this point deserves further study.

There were several limitations of our study. First,
this was a single-centre, retrospective study that failed
to determine the causality between colorectal polyps
and high liver fat content. Therefore, we need a large,
multicentre, prospective study to clarify the causality
between colorectal polyps and high liver fat content.
Second, experiments will be carried out to explore the
underlying mechanism in the future. Third, insulin,
insulin resistance (IR) and insulin-like growth factor-1
(IGF-1) were not evaluated due to the retrospective na-
ture of our study, because measurements of insulin and
IGF-1 levels are not routine test items before colonos-
copy. It has been reported that IR and increased IGF-1
levels act as cellular proliferation and precancerous
factors, which can lead to colorectal cancer and pol-
yp development in NAFLD patients [23], and we hope
that there will be further studies on the relationship
between IR and colorectal polyps in NAFLD patients
in the future, as this would be quite fascinating.

In conclusion, our study provided evidence that
a lower CT (L/S) ratio (higher liver fat content) was
significantly associated with a higher risk of colorec-
tal polyps. Moreover, NAFLD was an independent
risk factor for adenomatous polyps, which could be
a precursor of CRC. Therefore, NAFLD patients with

increased liver fat content had an increased tendency
to develop adenomatous polyps and CRC, which are
indeed worthy of attention. We suggest that NAFLD
patients with high liver fat content undergo timely
colonoscopy and have shortened follow-up periods
after undergoing EMR for colorectal polyps. We also
advise clinicians to pay attention to the transverse and
rectal colon when performing colonoscopy in NAFLD
patients with high liver content to improve the detec-
tion of colorectal polyps.
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