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Objective: This study aims to analyze the endoscopic and pathological characteristics of
colorectal laterally spreading tumors (LSTs) to assist malignant risk stratification to inform
selection of the appropriate treatment strategy.

Methods: Patients with colorectal LST were selected as retrospective study objects.
Characteristics, including endoscopic findings and the most common site of LSTs of different
diameters and histological types, were analyzed. The risk factors for malignancy in colorectal
LST were explored by multivariate logistic regression analysis.

Results: LSTs with diameters of >20 mm were found mainly in the rectum and mainly with
granular-mixed (G-M) morphology (36% and 44.6%, respectively; p < 0.05), while LSTs
with diameters of <20 mm were found mainly in the ascending colon and mainly with
granular-homogenous (G-H) morphology (40.9% and 46.2%, respectively; p < 0.05).
Adenoma was the main histological type in patients with tumors of all diameters.
However, the cancerization rate of LSTs was 31% in patients with tumor diameter
>20 mm, while there was no invasive cancer in patients with tumor diameter < 20 mm. In
the low-grade dysphasia (adenoma) group, most of the lesions were located in the ascending
colon and most had the morphology LST-G-H (35.8% and 39.2%, respectively; p < 0.05). In
the cancerization group, most of the lesions were located in the rectum, with the morphology
LST-G-M (51.6% and 67.2%, respectively; p < 0.05), and the diameter was larger than that
of the adenoma group (33.84 = 17.99 mm vs 21.68 £ 8.99 mm).

Conclusion: The rectum was the most common site for an LST with a diameter >20 mm
and cancerization, of which the morphology was mainly LST-G-M (endoscopic submucosal
dissection is the preferred treatment for this type of LST). LST malignancy was found to be
correlated with lesion diameter, location, and morphological appearance.

Keywords: colorectal laterally spreading tumors, colonic mucosa, colonoscopy, pathological
features, malignant tumor

Introduction

A colorectal laterally spreading tumor (LST) is a particular type of flat adenomatous
polypoid lesion of the large intestine, which grows laterally, close to the surface of
the mucosa of the large intestine.! Because of their unique growth mode, LSTs are
often misdiagnosed under colonoscopy.® The morphology of LSTs is diverse
under endoscopy;* generally, such tumors can be divided into granular LSTs
(LST-G) and non-granular LSTs (LST-NG), according to whether there is
a granular formation. It has been suggested under dynamic observation that LSTs
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can develop into advanced colorectal cancer within three
years, and that LSTs with a diameter >20 mm have
a cancerization rate of up to 20%.° Due to inadequate
preoperative assessment of LSTs, some patients fail to
receive appropriate treatment. Better identification of the
characteristics of LSTs of different sizes and properties is
therefore important for their preoperative evaluation.
However, there remains a lack of research into the endo-
scopic and pathological characteristics of LSTs according
to size of lesion and histological type.

The present study therefore aims to analyze the endo-
scopic and pathological characteristics of colorectal LSTs
of different diameters and histological types and to explore
the predictive factors of the malignant pathology of LSTs.
This has potential to improve the clinical understanding of
LSTs and enable the formulation of precise treatment
plans.

Patients and Methods

Patients

The present study is a retrospective study. Patients with
colorectal LST in the Affiliated Hospital of Guizhou
Medical 2014 to
December 2019 were selected as study objects. The clin-

University  from  January
ical and pathological data of all patients included in the
study were complete. A total of 268 patients were enrolled
in this study, all of whom underwent endoscopic or surgi-
cal treatment in our hospital. Endoscopic treatment was
performed by four endoscopists, each with more than five
years’ experience. Of the total number of patients, 245
underwent endoscopic treatment and 23 patients under-
went surgery. LSTs were removed under operation, and
all postoperative specimens were accurately measured
with a ruler. LSTs were grouped and analyzed according
to different diameters and histological types. Taking
a lesion diameter of 20 mm as the boundary, lesions
were divided into two groups: one of lesion diameter
>20 mm and one of lesion diameter <20 mm. Taking the
postoperative pathological diagnosis as the grouping stan-
dard, LSTs were also divided between a low-grade dyspla-
sia group and a cancerization group.

The characteristics, including the endoscopic appear-
ance and the most common site of LSTs with different
diameters and histological types, were also analyzed. The
present study was run in accordance with the World
Medical Association’s Helsinki Declaration and was

approved by the Ethics Committee of the Affiliated

Hospital of Guizhou Medical University. All patients
signed informed consent forms.

Inclusion and Exclusion Criteria

The inclusion criteria were as follows: (1) a definite diag-
nosis of LST;"* (2) a lesion diameter of >10 mm; (3)
a lateral expansion tumor growth pattern, rather than
a vertical growth pattern; and (4) morphological character-
istics of LST-G or LST-NG.

The exclusion criteria were as follows: (1) hereditary
non-polyposis colorectal cancer (HNPCC); (2) familial
adenomatous polyposis (FAP); (3) inflammatory bowel
disease (IBD); and (4) incomplete clinical and pathologi-
cal data (Figures 1 and 2).

Main Outcome Measures
Growth Pattern Classification of Tumor
1) Granular (G) (tumor surface with granules and
nodules): a) G-homogenous (G-H), ie, uniform surface
granules and nodules; and b) G-mixed (G-M), ie, coarse
surface nodules.

2) Non-granular (NG) (tumor surface flat and smooth):
a) pseudo-depressed (PD); and b) flat elevated.

Pathological Classification

Following the 2019 WHO classification of digestive tract
tumors,® the postoperative pathological diagnosis was clas-
sified as low-grade dysplasia, high-grade dysplasia, or
adenocarcinoma. The histological groupings used for ana-
lysis were: (1) a low-grade dysplasia (adenoma) group, ie,
patients with a pathological diagnosis of tubular adenoma,
villous adenoma, villous tubular adenoma, or serrated
lesions; and (2) a cancerization group, ie, patients with
a diagnosis of high-grade dysplasia or invasive carcinoma
(cancer cells breaking through the basement membrane of
the mucosa and infiltrating the submucosa).

Treatment Methods

Each patient underwent either endoscopic mucosal resec-
tion (EMR), endoscopic submucosal dissection (ESD) or
surgery. ESD was selected when the lesions were larger
than 20 mm in size and the morphology was LST-NG-PD
or LST-G-M. Surgery was selected when endoscopic eva-
luation of the infiltration depth exceeded the deep submu-
cosa, or when the disease was not suitable for endoscopic
treatment due to the location or size of the lesion. In some
cases, where the lesion was located in a difficult position
(eg, between the plica, or in the sigmoid colon) or its size
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Figure | LST morphological type. (A) LST-G-H; (B) LST-G-M; (C) LST-NG-F; (D) LST-NG-PD.

was close to 20 mm, it was judged too difficult to com-
pletely remove by EMR, and ESD was chosen.

Statistical Analysis

SPSS 23.0 software was used for statistical analysis.
Measurement data was represented by the mean + standard
deviation (X +s). Countable data were expressed in per-
centages (%). The W-test was used as a normality test, and
the F-test was used to test the homogeneity of variance.
A t-test was used to compare pairs of groups, and the
nonparametric test was used to compare groups that did
not conform to the normal distribution. The chi-squared
test was used to assess data. Logistic regression was used
to analyze the risk factors for LST cancerization. p < 0.05
was regarded as statistically significant.

Results

General Characteristics
In our hospital from January 2014 to December 2019, 436
patients were diagnosed with colorectal LST by colonoscopy;
according to the inclusion and exclusion criteria, 268 patients
with colorectal LST were finally included in the study.
Included patients were grouped according to lesion
diameter, as follows: (1) a group of 175 with LSTs of
diameter >20 mm, including 80 males (45.7%) and 95
females (54.3%) with an age range of 63.34 + 10.85
years; and (2) a group of 93 with LSTs of diameter
<20 mm, including 48 males (51.6%) and 45 females
(48.4%) with an age range of 63.61 + 11.13 years. There
was no statistical difference between the two groups in
terms of gender or age (Table 1).
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n= 2658

colorectal polyps measuring more than 10mm in
diameter from Jan 1, 2014 to Dec 31, 2019

l

Growth pattern was LST
n=436

ii) familial adenomatous polyposis (FAP) , n=10
iii) imflammatory bowel disease (IBD) , n=37
iv) incomplete clinical and pathological data, n=113

EXCLUDED

I_ i) hereditary non-polyposis colorectal cancer (HNPCC) , n=8

Data available for study

n=268
Lesion size of LST H

Pathological
classification

—

i) measuring more than 20mm in diameter,
n=175

ii) measuring less than 20mm in diameter,
n=93

i) low-grade dysplasia(LGD),

n=204
ii) high-grade dysplasia(HGD) and
adenocarcinoma, n=64

Figure 2 A flow chart to illustrate inclusion and exclusion.

A histological grouping was also made, as follows: (1)
a low-grade dysplasia (adenoma) group of 204, including
94 males (46.1%) and 110 females (53.9%) with an age
range of 63.18 £ 11.27 years; and (2) a cancerization group
of 64, comprising 34 males (53.1%) and 30 females
(46.9%) with an age range of 64.23 + 9.77 years. There
was no statistical difference between the two groups in
terms of gender or age (Table 2).

Comparison of Endoscopic and
Pathological Characteristics of LSTs of

Different Diameters

In the group with LSTs of diameter >20 mm, the rectum
(36.0%) was the most common lesion site; in the group
with LSTs of diameter <20 mm, the ascending colon
(40.9%) was the most common site. The difference in
lesion sites between the two groups was statistically sig-
nificant (p = 0.000, ie, <0.05).

In the group with LSTs of diameter >20 mm, LST-
G-M (44.6%) was the main type of morphological appear-
ance; LST-G-H (46.2%) was the main type in the group
with LSTs of diameter <20 mm. The difference in growth

pattern between the two groups was statistically significant
(p = 0.000, ie, <0.05).

Low-grade dysplasia was the main type of histological
classification in both groups, and the difference between
the two groups was statistically significant. Moreover,
there was no invasive cancer in patients in the group
with LSTs of diameter <20 mm (Table 1).

Comeparison of Endoscopic
Characteristics in Different Histological
Types of LST

In the low-grade dysplasia group, lesions were mainly
located in the ascending colon (35.8%); lesions in the
cancerization group were mostly located in the rectum
(51.6%). The difference between the two groups was
statistically significant (p = 0.000, ie, >0.05). A growth
pattern of LST-G-H predominated in the low-grade
dysplasia group (39.2%); tumors in the cancerization
group mainly manifested as LST-G-M (67.2%). The
difference in growth pattern classifications between
the two groups was statistically significant (p = 0.000,
ie, < 0.05) (Table 2).
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Table 1 Comparison of Clinical, Endoscopic and Pathological Characteristics of LST Groups with Different Diameters

Index Group with LST of Diameter 220 mm | Group with LST of Diameter <20 mm | p-value
(n=175) (n=93)
Gender n(%) 0.371
Male 80(45.7%) 48(51.6%)
Female 95(54.3%) 45(48.4%)
Age(Meantstandard 63.34£10.85 63.61%11.13 0.945
deviation,year)
Location site n (%) 0.000
Cecum 13(7.4%) 8(8.6%)
Ascending colon 49(28.0%) 38(40.9%)
Transverse colon 28(16.0%) 18(19.4%)
Descending colon 2(1.1%) 8(8.6%)
Colon sigmoideum 20(11.4%) 13(14.0%)
Rectum 63(36.0%) 8(8.6%)
Growth pattern n (%) 0.000
LST-G-M 78(44.6%) 10(10.8%)
LST-G-H 41(23.4%) 43(46.2%)
LST-NG-F 32(18.3%) 29(31.2%)
LST-NG-PD 24(13.7%) 11(11.8%)
Treatment methods n(%)
EMR 20(11.4%) 73(78.5%)
ESD 133(76.0%) 19(20.4%)
Surgery 22(12.6%) 1(1.3%)
Histological type n(%) 0.000
Low-grade dysplasia 119(68.0%) 85(91.4%)
High-grade dysplasia 36(20.6%) 8(8.6%)
Invasive carcinoma 20(11.4%) 0(0.0%)

Multivariate Analysis of Risk Factors

Related to LST Carcinogenesis

Five factors were introduced into the logistic regression
model for multivariate analysis: gender, age, and lesion
diameter, location, and growth pattern. The results
revealed that lesion diameter, location, and growth pattern
were risk factors for LST cancerization. The possibility of
malignancy increased with lesion diameter. Most of the
malignant LSTs were found in the rectum, with the major-
ity displaying an LST-G-M growth pattern (Table 3).

Discussion
Laterally spreading tumors (LSTs) were first reported and
named by the Japanese researcher Kudo.' They have
higher malignant potential than polypoid adenomas, with
unique pathological morphology and development
mode.”* The detection rate for LSTs has increased in
due

recent years to the ongoing development of

endoscopic diagnosis and therapeutic technology. Since
LSTs are closely correlated with colorectal cancer,” it is
of great significance to fully understand the clinical endo-
scopic and pathological characteristics of LSTs in order to
formulate accurate treatment plans.

The therapeutic strategy for LST is based on the diameter
and nature of the lesion, and the depth of invasion,lo*12
according to which EMR, ESD, or surgical operation can
be selected. With the extensive development of ESD, more
and more LSTs can be treated under endoscopy, avoiding the
risks of surgical trauma and recurrence caused by inadequate
endoscopic resection. However, ESD makes greater demands
on surgeons and has higher treatment costs than EMR. It is
therefore crucial to understand the characteristics of an LST
before operating, in order to choose the most appropriate
therapeutic strategy. With this in mind, the present study
was designed to investigate the characteristics of LSTs
regarding location distribution and morphological appear-
ance from multiple aspects, including diameter and

Cancer Management and Research 2021:13

submit your manuscript

1141

Dove


http://www.dovepress.com
http://www.dovepress.com

Li et al Dove
Table 2 Endoscopic Characteristics in Different Histological Types of LST
Index Low-Grade Dysplasia Group n=204 Cancerization Group n=64 p-value
Gender 0.325
Male 94(46.1%) 34(53.1%)
Female 110(53.9%) 30(46.9%)
Age 63.18+11.27 64.23+9.77 0.501
Diameter (Meanzstandard deviation,mm) 21.68+8.99 33.84+17.99 0.000
Location site 0.000
Cecum 19(9.3%) 2(3.1%)
Ascending colon 73(35.8%) 14(21.9%)
Transverse colon 37(18.1%) 9(14.1%)
Descending colon 10(4.9%) 0(0.0%)
Colon sigmoideum 27(13.2%) 6(9.4%)
Rectum 38(18.6%) 33(51.6%)
Growth pattern n(%) 0.000
LST-G-M 45(22.1%) 43(67.2%)
LST-G-H 80(39.2%) 4(6.3%)
LST-NG-F 58(28.4%) 3(4.7%)
LST-NG-PD 21(10.3%) 14(21.9%)
Table 3 Multivariate Analysis of Risk Factors Related to LST Carcinogenesis
Index OR Value 95% Confidence Interval (Upper and Lower) p-value
Gender 0.829 0.457-1.501 0.535
Age 1.011 0.98-1.038 0.430
Lesion diameter 1.083 1.052—-1.115 0.000
LST location 1.364 1.149-1.618 0.000
LST growth pattern 0.713 0.523-0.972 0.032

histological type. The aim was to aid the preoperative malig-
nant risk stratification of LSTs and assist in the formulation
of accurate treatment plans.

Regarding the age of onset, the present study found
that LST is more likely to occur in the middle-aged and the
elderly, which is consistent with the findings reported in
the literature for LST and colorectal adenoma.'*'*
However, our findings regarding gender differences are
contrary to the conclusion of a previous multicenter
study, that LST was more common in males:'> we found
that LST was more common in females than in males, and
there were more female patients than males in the group
with lesions of diameter >20 mm. It can be conjectured
that such differences are due to two factors: first, the
present study was a single-center study with a relatively
small sample size; second, previous multicenter studies did
not group and compare LSTs according to lesion size.

It has been reported that the rectum and the right half
of the colon are the most common sites of LST.'®
However, literature discussing lesion site with reference
to lesion diameter is scarce. In the present study, in both
the group with lesion diameter of >20 mm and the cancer-
ization group, the most common site of LST was the
rectum; the ascending colon was the main lesion site in
the low-grade dysplasia (adenoma) group and the group
with lesion diameter of <20 mm. This indicates certain
differences in the most common lesion sites for LSTs of
different diameters and histological types and adds reliable
data to support understanding of the relationship between
LST lesion diameter and lesion site.

A previous study has suggested that the morphological
appearance of LSTs is closely correlated with the most com-
mon site and histopathological type.!” In Miyamoto et al,'®
LST-G was most likely to be detected in the rectum, and
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LST-NG was most likely to be found in the colon, while LST-
G-M and LST-NG-PD had higher malignant potential than
the other two subtypes;'® malignant potential was correlated
with lesion diameter. In the present study, LST-G-M was
mainly found in the group with lesion diameter of >20 mm
and in the cancerization group, while the majority of LSTs in
the group with lesion diameter of <20 mm and in the low-
grade dysplasia (adenoma) group manifested as LST-
G-H. This helps us understand the relationship between
LST lesion diameter and morphological appearance, and is
helpful for the treatment of LST.

Categorized by histopathological type, LSTs in the two
groups with lesions of different diameters were mainly ade-
nomas; this was particularly evident (91.4%) in the group
with lesions of diameter <20 mm. In the 268 cases of LST
included in the present study, 23.9% were diagnosed as high-
grade dysplasia or invasive cancer; of cases in the group with
lesion diameter of >20 mm, 32% were diagnosed as high-
grade dysplasia or invasive cancer, indicating that lesion
diameter is closely correlated with cancerization of LST.
This is supported by another finding of the present study:
that in the group with lesions of diameter <20 mm (N = 93),
only eight cases (approximately 8.6%) were high-grade dys-
plasia. Thus, differences were found in the location and
appearance of LST lesions of different diameters and histo-
logical types. Moreover, the results of the present study
indicate that the diameter, location, and morphological
appearance of LST lesions are significantly correlated with
malignant transformation. The larger the diameter of the
lesion, the higher the risk of malignancy, which is most
common in the rectum, with LST-G-M as the main morpho-
logical type. Thus, when the diameter of an LST is larger than
20 mm, particular care should be taken in diagnosis and
preoperative evaluation.

In conclusion, differences are evident in the most
common sites and growth patterns of LSTs of different
diameters and histological types. In this study, LSTs with
diameter >20 mm and LSTs in the cancerization group
were most likely to occur in the rectum, with LST-
G-M as the main morphological appearance. In addition,
the cancerization rate of LSTs with diameter >20 mm
was much higher than that of LSTs with diameter
<20 mm. LST cancerization was closely correlated with
the diameter, location, and morphological appearance of
the lesion. The larger the diameter of the lesion, the
greater the possibility of malignancy, and LSTs located
in the rectum, most of which (in the present study) were
LST-G-M, may be more malignant than those located

elsewhere. These findings provide new understanding
for the preoperative diagnosis and evaluation of LSTs.
New breakthroughs in endoscopic technology, such as
artificial intelligence (AI), may also support diagnosis;
Zhou®® et al report using Al technology to help diag-
nose LST.

Limitations
study has
a retrospective study (rather than a randomized controlled

The present some limitations. First, as
trial), it contains a risk of bias. Second, this was a single-
center clinical study, including only a small number of
samples. Future research should include a multi-center clin-
ical study with increased sample size and should further
explain the characteristics of LSTs with different diameters

and histological types at the molecular and cellular levels.

Conclusion

LSTs with different diameters and histological types dis-
played differences in lesion location and appearance. The
rectum was the most common site for LSTs of diameter
>20 mm and for lesions with cancerization, with the mor-
phology of such lesions mainly manifest as LST-G-M (the
preferred treatment for this type of LST is ESD). The malig-
nancy of LSTs was found to be correlated with lesion
diameter, location, and morphological appearance.
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