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Abstract

AIM: To investigate the incidence and localizations of
lymphoid follicles (LFs) in early colorectal neoplasms in
human beings.

METHODS: From July 1992 to September 1999, a
total of 1 324 early colorectal neoplasms were removed
endoscopically or surgically at our hospital; 1 031 (77.9%)
were available for analysis in this study. Localization
of LFs was defined histologically: as submucosal
LFs, if located under the muscularis mucosa; and as
intramucosal LFs, if located across or over the muscularis
mucosa.

RESULTS: Histologically, the materials included 903
intramucosal neoplasms and 128 submucosal cancers.
Overall incidence of LFs was 27.2% (280/1 031). The
incidence of LFs was significantly higher in females
(33.6% vs 24.9%, P = 0.0064), the right-sided
colon (32.2% vs 25.6%, P = 0.0403) and in flat or
depressed type lesions (34.6% vs 25.2%, £<0.0001)
as compared to males, left-sided colon and protruding
type lesions, respectively. The incidences of intramucosal
neoplasms and submucosal cancers were 24.3% and
43.8%, respectively (P<0.0001). Localizations of LFs
(intramucosal LF/submucosal LF) in depressed, flat,
and protruding types were 1/24, 14/36, and 131/74,
respectively.

CONCLUSION: The incidence of LFs in early human
colorectal neoplasms significantly differs by gender,
location, macroscopic type, and histology. Moreover,

localization significantly differs by macroscopic type.
© 2005 The WIG Press and Elsevier Inc. All rights reserved.
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INTRODUCTION

Several reports have investigated the association between
lymphoid aggregates and colonic tumors in rodents™. The
results indicate that colonic crypts overlying lymphoid
follicles (LFs) show a significantly higher proliferative
activity. These results also showed that the risk of
carcinoma increased in the colonic mucosa on LFs
compared to mucosa without LFs. Consequently, it was
considered that factors from LFs promote carcinogenesis
in the epithelium in rodents. Rubio ez al™ also investigated
the incidence of LFs in early stage adenomas and
adenocarcinomas in Swedish and Japanese patients,
showing that 38% of 174 consecutive non-polypoid
adenomas and flat incipient adenocarcinomas had
subjacent LFs. Moreover, they observed a higher incidence
of LFs in non-polypoid neoplasms as compared to
polypoid neoplasms in rats™".

Recently, advances in endoscopic techniques and
equipment have enabled much smaller flat and depressed
colorectal neoplasms to be detected”"". We have also
microscopically encountered LFs and found that their
incidence and localization tended to be different according
to their macroscopic features in early colorectal neoplasms.
In this study, we, therefore, aimed to investigate the
incidence and localization of LFs revealed in early human
colorectal neoplasms.

MATERIALS AND METHODS

Subjects
From July 1992 to September 1999, a total of 1 324 eatly
colorectal neoplasms, including adenoma with high-grade
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Figure 1 Localizations of LFs in early colorectal neoplasms. A: Submucosal LF
intermucosal LFs in adenoma with moderate atypia.

atypia, intramucosal cancer and submucosal invasive
cancer, were removed endoscopically or surgically in
our hospital. Of the 1 324 lesions, 293 (22.1%) were
excluded from this study because the histology had been
damaged by endoscopic procedures and they were judged
inappropriate for analysis. The lesions of patients with
familial polyposis, hereditary non-polyposis colorectal
cancer, and inflammatory bowel disease were also
excluded.

Location

The locations of the lesions were categorized into two
groups at the splenic flexure: right-sided colon (including
the cecum, ascending colon, and transverse colon); and
left-sided colon (including descending colon, sigmoid
colon, and rectum).

Macroscopic type
Macroscopically, colorectal lesions were classified into three

groups according to the criteria of the Japanese Research
Society for Cancer of the Colon and Rectum (JRSCCR):

depressed (D) type; flat (F) type; and protruding (P) type.

Evaluation

Histological examinations of the available lesions were
performed with hematoxylin-and-cosin (HE) staining. The
pathological definitions of the lesions were as established
by the JRSCCR. We defined a lymphoglandular complex
with an enlarged germinal center as a LLE The localizations
of LFs were classified into two groups: LFs located
beyond the muscularis mucosa wete defined as “submucosal
LFs” (Figure 1A); and LFs located across or above the
muscularis mucosa were defined as “intramucosal LFs”
(Figures 1B and C). The presence and localization of LFs
were investigated histologically.

Statistical analysis

Using y” test and Fisher's exact probability test, we
compared the clinicopathological characteristics and the
incidence and localization of LFs in early human colorectal
neoplasms. Correlations between lesion size and the
presence or absence of LFs in each macroscopic type were
evaluated by using Spearman’s rank correlation. A value of
P<0.05 was considered statistically significant.

in intramucosal carcinoma; B: intramucosal LFs in adenoma with moderate atypia; C:

RESULTS

The details of the clinicopathological characteristics of
the subjects are shown in Table 1. A total of 1 031 lesions,
including 903 intramucosal neoplasms and 128 submucosal
cancers, were investigated histologically. Endoscopically,
60 were depressed type, 157 flat type, and 814 protruding

type.

Incidence of LFs

LFs were present in 280 of the 1 031 lesions, an
overall incidence of 27.2%. The incidence of LFs was
significantly higher in females (89/265, 33.6%) compared
to males (191/766, 24.9%) (P = 0.0064). The incidence of
LFs was markedly higher in the right-sided colon (32.2%,
79/166) than in the left-sided colon (25.6%, 201/786, P =
0.0403). In addition, the incidence of LFs in submucosal
cancers (43.8%, 56/128) was significantly higher than in
intramucosal neoplasms (24.3%, 224/903, P<0.0001).
The incidences of LFs in submucosal cancers with or
without lymph node metastasis were 8.9% (5/56) and 8.3%
(6/72), respectively, showing no significant correlation
between the presence of LIs and lymph node metastasis
in submucosal cancers. LFs were present in 41.7% (25/60)
of D type, 31.8% (50/157) of F type, and 25.2% (205/814)
of P type lesions. The incidence of LFs in I and D type
(34.6%, 75/217) was significantly higher than in P type
(25.2%, 205/814) (P<0.0001, Table 1).

Localization of LFs

Of the 280 lesions with LFs, 146 were classified as
intramucosal and 134 as submucosal. In addition, the
localizations of LFs (intramucosal/submucosal) were
also different according to macroscopic types: 1/24 in D,
14/36 in F, and 131/74 in P types (Table 2). The D and
F type lesions harboring LFs also showed a significantly
higher incidence of submucosal LFs as compared to the P
type lesions (P<0.0001).

Correlation between the presence of LFs and tumor size

The mean tumor sizes of the eatly colorectal neoplasms with
or without LFs in each macroscopic type were 12.3+6.3 and
8.0£5.7 mm in D type, 14.8210.6 and 8.625.1 mm in F type,
and 17.9+12.0 and 12.848.3 mm in P type, respectively,



Fu KI et al. Lymphoid follicles in early colorectal neoplasms 6865

Table 1 Correlations between clinicopathological characteristics and the presence or absence of lymphoid follicles

LF' present (%) LF absent (%) P

Total cases 1031 280 (27.2) 51 (72.8)
Gender

Male 766 191 (24.9) 575 (75.1)

Female 265 89 (33.6) 176 (66.4) 0.0064
Location

Right - sided colon 245 79 (32.2) 166 (67.8)

Left - sided colon 786 201 (25.6) 585 (74.4) 0.0403
Size (mean)(mm)

Depressed + Flat 10.3+3.4 13.9+6.3 85+53

Protruding 141+9.6 17.9+12.0 128+83 0.0095
Macroscopic type

Depressed + Flat 217 75 (34.6) 142 (65.4)

Protruding 814 205 (25.2) 609 (74.8) 0.0133
Histology

Intramucosal neoplasias 903 224 (24.8) 679 (75.2)

Submucosal cancer 128 56 (43.8) 72 (56.2) <0.0001
"Lymphoid follicle.

Table 2 Localizations of the lymphoid follicles in each macroscopic
types

(intramucosal LF). To the best of our knowledge, no
other reports on the localization of LFs in early colorectal

Intramucosal LF' (%) Submucosal LF (%) Total .
Depressed ) 24 (9) %5 neoplasms have been published as yet.
Flat 14 (28) 36 (72) 50 Depressed lesions are known to demonstrate invasive
. . . . .79
Protruding 131 (64) 74 (36) 205 tendencies despite their smaller size”. Furthermore, flat
Lymphoid follicle lesions are reported to be 10 times more likely to contain

which showed that the mean tumor size in each
macroscopic type with LFs was obviously larger compared
to the macroscopic type without LFs (P<0.0001), and
the mean tumor sizes of D and I types with LFs were
markedly smaller than that of P type (P = 0.0095).

DISCUSSION

We believe that this study is the first report to describe
the incidence and localization of LFs subjacent to early
colorectal neoplasms in human beings. Rubio e /™
concluded that there appeared to be a genuine association
between LFs and non-polypoid adenomas, not only in
rodents but also in human beings; however, they did not
mention depressed type lesions. Recently, with advances in
endoscopic instruments and techniques, concerns have arisen
about depressed and flat type eatly colorectal neoplasms that
have increasingly been found worldwide ", To clarify the
characteristics of these depressed and flat type lesions, we
investigated the incidence of LFs not only of protruding,
but also of depressed and flat type lesions.

Our present results showed that the incidence of
LFs differed according to the macroscopic features
of early colorectal neoplasms, being especially high in
depressed type lesions (41.7%). We also observed that the
localizations of LFs seen in early colorectal neoplasms
were different according to macroscopic type: 96% (24/25)
of depressed and 72% (36/50) of flat lesions-associated
LFs were located under the muscularis mucosa (submucosal
LF), while 36% (74/205) of protruding lesions harboring

LFs were located over or across the muscularis mucosa

high-grade dysplasia than protruding ones'"”. In this
study, the depressed or flat lesions were found to have
a significantly higher incidence of LFs and submucosal
LFs compared to the protruding lesions. Based on
reports of the aggressive growth patterns of depressed
and flat lesions, we speculate that the differences in
incidence and location of LFs between flat or depressed
and protruding lesions might reflect the host physical
defense against neoplasms in human beings; that the
submucosal LFs might prevent depressed or flat lesions
from downward growth; and that LFs might act against
the upward growth of protruding lesions. However,
the results from experimental colon cancer studies
indicated that aggregates of LFs might promote the
development of adenocarcinomas' ™. On the other hand,
studies in experimental animals have also shown that the
intestinal lymphoid system plays an important role in the
immunologic defense mechanisms; that is, antigenic stimuli
result in germinal center formation, subsequently antibody
production, and finally enlargement of the follicles'”
In vivo, the presence of tumor-infiltrating lymphocytes is
associated with improved prognosis in colorectal cancers,
as does the presence of high level DNA microsatellite
instabilitym"ls]. Carcinomas with lymphoid stroma in
various organs are also reported to be associated with
better prognosis“éj. Thus, these results suggest LEs in early
colorectal neoplasms play an important role in defense
rather than promotion.

In our study, the incidence of LFs was markedly higher
in submucosal invasive cancers than in intramucosal
lesions, and it was also more frequently observed in
depressed or flat lesions and in larger sizes of each
macroscopic type. We observed significant correlations
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among the incidence of LFs and the invasive tendencies
and size of eartly colorectal lesions. Mortality rates for
colorectal cancer in Japan tend to be lower in females
than males. Our results also showed a significant higher
incidence of LFs in females compared to males (33.6% vs
24.9%). Taking these results together, we suggest that LFs
in early colorectal neoplasms are signs of a possible carly
physical defense event against neoplastic cells.

Submucosal cancers are reported to show lymph
node metastasis in 3.6-16.2%""*". However, in this study,
we could not find a significant difference between the
presence of LFs and lymph node metastasis in submucosal
cancers. This might be due to the small numbers of
submucosal cancers (8.6%, 11/128) harboring lymph node
metastasis. Another explanation is that LFs may have
defense only against the process of tumor invasion but not
that of metastasis.

In conclusion, significant differences exist in the
incidence and localization of LFs in early colorectal
neoplasms in human beings. We suggest that LFs in eatly
colorectal neoplasms might be considered as a sign of
the host physical defense against neoplastic cells. Further
studies, including experimental and clinical analyses, will be
necessary to confirm this phenomenon.
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