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Abstract: The author investigated histopathology of 1,464 consecutive rectal specimens in of our pathology labo-
ratory in Japan. A review of pathological reports was done by computer. Observation of histological slides was
performed, when appropriate. The rectal specimens were composed of 1,041 benign lesions and 423 malignant
lesions. The 423 malignant lesions were composed of 367 cases of primary rectal carcinoma, 41 cases of carci-
noma in adenoma, 7 cases of neuroendocrine tumor, 3 cases of malignant lymphoma, 2 cases of gastrointestinal
stromal tumors (GIST), and 3 cases of metastatic carcinoma. Of the 367 cases of primary rectal carcinoma, 37
cases were early carcinomas whose invasion was limited up to the submucosa (early rectal carcinoma). The remain-
ing 330 cases were advanced carcinoma invading beyond the proper muscle layer. The histological types were
well differentiated adenocarcinoma in 197 cases, moderately differentiated adenocarcinoma in 129 cases, poorly
differentiated adenocarcinoma in 10 cases, mucinous adenocarcinoma in 24 cases, signet ring cell carcinoma in
6 cases, squamous cell carcinoma in 1 case In the 41 cases of carcinoma in adenoma, the carcinoma was well to
moderately differentiated adenocarcinoma, and all cases were early carcinomas without invasion or with little inva-
sions to subserosa. The size of carcinoma in adenoma was as follows: < 10 mm, 5 cases; 10-15 mm, 8 cases; 15-20
mm, 23 cases; > 20mm, 5 cases. The background adenoma was as follows: tubular adenoma (n=15), tubulo-villous
adenoma (n=14), and villous adenoma (n=12). The 7 cases of neuroendocrine carcinoma consisted of 6 low grade
neuroendocrine tumors (carcinoids) and 1 high grade neuroendocrine carcinoma (small cell carcinoma). All were
submucosal lesions. Immunohistochemically, the tumor cells were positive for two or more of synaptophysin, chro-
mogranin, neuron-specific enolase, CD56. In small cell carcinoma, KIT and PDGFRA were consistently positive. The
3 cases of malignant lymphoma were diffuse large B-cell lymphomas positive for CD20 and CD79a and negative for
NK/T cell markers. The two cases of GIST was spindle cell type, and the risk was intermediate. Kit mutations were
recognized in both GISTs. No PDGFRA mutations were seen. Of the 3 metastatic carcinomas, one was a metastasis
from prostatic adenocarcinoma, and the remaining two was adenocarcinoma of unknown primary sites.
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Introduction

Malignant lesions of the rectum include intraep-
ithelial neoplasm (dysplasia), adenocarcinoma,
mucinous adenocarcinoma, signet ring cell car-
cinoma, small cell carcinoma, squamous cell
carcinoma, adenosquamous cell carcinoma,
medullary carcinoma, undifferentiated carcino-
ma, neuroendocrine neoplasms (carcinoid),
mixed carcinoid-adenocarcinoma, carcinoma in
adenoma, gastrointestinal stromal tumor
(GIST), leiomyosarcoma, angiosarcoma,
Kaposi’'s sarcoma, malignant melanoma, malig-

nant lymphomas, and secondary malignant
tumors [1, 2]. In the present study, 423 malig-
nant conditions of the rectum were described.

Materials and methods

The author investigated histopathology of
1,464 consecutive rectal specimens in the last
10 years of our pathology laboratory. The rectal
specimens were composed of 1,041 benign
lesions and 423 malignant lesions. Clinical
records were also reviewed. The age ranged
from 18 years to 95 years with a mean of 54
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years. In appropriate cases, an immunohisto-
chemical analysis had been performed with the
use of Dako Envision method (Dako), as previ-
ously described [3-7].

In GIST and neuroendocrine carcinoma cases,
a molecular genetic analysis of KIT gene (exons
9, 11, 13, and 17) and PDGFRA (exons 12 and
18) gene was performed by the PCR direct
sequencing method, as previously reported [6,
7]. The exons of both genes were selected
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Figure 1. Early carcinoma of the rectum. A: Goss
features of early rectal adenocarcinoma of polypoid
type. B: Gross features early rectal adenocarcinoma
of ulcerating type. C: Early squamous cell carcinoma
of the rectum. Individual keratinization is seen. HE,
x100. D: Early well differentiated adenocarcinoma of
the rectum. HE, x100. E: Early moderately differenti-
ated adenocarcinoma of the rectum. HE, x100.

because they are frequent mutation sites
[8-13].

Results

The author investigated histopathology of
1,464 consecutive rectal specimens in the last
10 years of our pathology laboratory. The review
of the pathological diagnosis was done by a
computer. Examination of histological slides
was performed when appropriate. The rectal
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Figure 2. Advanced carcinoma of the rectum. A: Goss features of advanced rectal adenocarcinoma of polypoid type.
B: Gross features advanced rectal adenocarcinoma of ulcerating type. C: Advanced well differentiated adenocarci-
noma of the rectum. HE, x100. D: Advanced moderately differentiated adenocarcinoma of the rectum. HE, x100.
E: Advanced poorly differentiated adenocarcinoma of the rectum. HE, x100. F: Advanced mucinous differentiated
adenocarcinoma of the rectum. HE, x100. G: Advanced signet ring cell carcinoma of the rectum. HE, x100. H: Gross
features of multiple rectal adenocarcinomas. I: Rectal carcinoma is associated with synchronous colon carcinoma.

specimens were composed of 1,041 benign
lesions and 423 malignant lesions.

The 423 malignant lesions were composed of
367 cases of primary rectal carcinoma, 41
cases of carcinoma in adenoma, 7 cases of
neuroendocrine tumor, 3 cases of malignant
lymphoma, 2 cases of GIST, and 3 cases of
metastatic carcinoma.

Of the 367 cases (frequency of all rectal malig-
nancies, 86.8 %) of primary rectal carcinomas,
37 cases (8.7 %) were early carcinomas whose
invasion was limited up to the submucosa. The
remaining 330 cases (78%) were advanced car-
cinomas invading beyond the proper muscle
layer. The histological types were well differenti-
ated adenocarcinoma in 197 cases, moderate-
ly differentiated adenocarcinoma in 129 cases,
poorly differentiated adenocarcinoma in 10
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cases, mucinous adenocarcinoma in 24 cases,
signet ring cell carcinoma in 6 cases, squa-
mous cell carcinoma in 1 case.

In the 37 cases of early carcinoma, the gross
features were classified into polypoid (n=14)
(Figure 1A) and ulcerating (n=23) (Figure 1B).
Histologically, 36 cases were adenocarcinoma
and 1 case is squamous cell carcinoma (Figure
1C). Of the 36 adenocarcinomas, 21 were well
differentiated adenocarcinomas (Figure 1D),
and 15 were moderately differentiated adeno-
carcinomas (Figure 1E). Lymphovascular per-
meation was little or none in all cases, and
lymph nodes dissected (n=18) showed no
metastases. Immunohistochemically, p53 pro-
tein was present in 8/10 cases, and Ki-67
labeling ranged from 32 to 64 % in the 10 cases
examined.
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Figure 3. Histology in carcinoma in adenoma of the rectum. A: Low power view. HE, x40. B: High power view of the
carcinomatous area. HE, x200.

In the 330 advanced carcinoma cases, the
gross features were polypoid (Figure 2A) in 23
cases and ulcerated (Figure 2B) in 307 cases.
Histologically, 179 cases were well differentiat-
ed adenocarcinomas (Figure 2C), 114 cases
were moderately differentiated adenocarcino-
mas (Figure 2D), and 10 cases were poorly dif-
ferentiated adenocarcinomas (Figure 2E), 24
cases were mucinous adenocarcinomas
(Figure 2F), and 6 cases were signet ring cell
carcinomas (Figure 2G). The depth of invasion
was serosa in 25 cases, subserosa in 263
cases, and proper muscle in 42 cases.
Lymphovascular invasions were recognized in
312 cases of the 330 cases, and lymph node
metastases were present in 156 cases of the
298 cases dissected. Immunohistochemically,
the poorly differentiated adenocarcinoma and
signet ring cell carcinoma were positive for
cytokeratins and negative for lymphocytic
markers. Signet ring cell carcinoma and muci-
nous adenocarcinoma contained neutral and
acidic mucins as revealed by mucin stains. The
p53 was present in 13 cases of the 15 cases
examined, and Ki-67 labeling ranged from 26%
to 87% in the 15 cases examined. Multiple rec-
tal carcinoma was recognized in one case
(Figure 2H), and 5 cases showed synchronous
colon carcinomas other than the rectum (Figure
2I).

In the 41 cases (5.6 %) of carcinoma in adeno-
ma (Figure 3A), the carcinoma is well to moder-
ately differentiated adenocarcinoma (Figure
3B), and all cases were early carcinomas with
little invasions. The size of carcinoma in adeno-
ma was as follows: < 10 mm, 5 cases; 10-15
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mm, 8 cases; 15-20 mm, 23 cases; > 20mm, 5
cases. Histologically, the background adenoma
was as follows: tubular adenoma (n=15), tubu-
lo-villous adenoma (n=14), and villous adeno-
ma (n=12). The atypia of the background ade-
noma is severe (high grade dysplasia) in all
cases. Immunohistochemically, p53 protein
was positive in carcinoma areas in 4 cases out
of 5 cases examined. The Ki-67 labeling in car-
cinoma areas ranged from 10% to 36%, while
that of adenoma areas from 8% to 15%.

The 7 cases (1.7%) of neuroendocrine carcino-
ma showed submucosal tumors in all cases
(Figure 4A). Histologically, they consisted of 6
low grade neuroendocrine tumors (carcinoids)
(Figure 4B) and 1 high grade neuroendocrine
carcinoma (Figure 4C). The former showed a
trabecular organoid pattern (Figure 4A and 4D)
and rosette formations (Figure 4D) and ribbon-
like features (Figure 4D), while the latter
showed no apparent patterns (Figure 4B)
equivalent to high grade neuroendocrine carci-
noma (small cell carcinoma). Immunohisto-
chemically, the tumor cells were positive for two
or more of synaptophysin, chromogranin, neu-
ron-specific enolase, CD56. KIT and PDGFRA
were consistently positive (Figure 4E and 4F).

The 3 cases (0.7%) of malignant lymphoma
were diffuse large B-cell lymphomas. Grossly,
they assumed polypoid or ulcerated appear-
ances (Figure 5A), similar to rectal carcinoma.
Histologically, atypical large malignant lym-
phoid cells were seen to diffusely proliferate
(Figure 5B) in all cases. There were many mitot-
ic figures (Figure 5B). Immunohistochemically,
the tumor cells were negative for cytokeratins
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Figure 4. Neuroendocrine tumor. A: Gross features of submucosal tumor natures are seen. B: The carcinoid show
trabecular patterns. HE, x40. C: High power view of a carcinoid tumor showing ribbon and rosette formation, HE,
x100. D: High grade neuroendocrine carcinoma (small cell neuroendocrine carcinoma). HE, x100. E: The carcinoid
tumor shows immunoreactive synaptophysin. x 100. F: The high grade neuroendocrine carcinoma shows immuno-
reactive CD56. x100.

and positive for CD45, CD20, CD79a (Figure TdT, and CD45R0. Marginal zone lymphoma,
5C). Light chain restriction was present in all mantle cell lymphoma, and follicular lymphoma
cases. The tumor cells were negative for CD3, were denied by immunostaining for CD5, CD10,
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CD23, and cyclin D1. CD15 and CD30 were
negative. The lymphoma cells were positive
focally for p53 protein, and KI-67 labeling
ranged from 78% to 99%.

The two cases (0.47%) of GIST were serosal
tumor (Figure 6A) in one case (45 mm in diam-
eter) and submucosal tumor in another case
(55 mm in diameter). Both cases consisted of
spindle cell type (Figure 6B). Mitotic figures
were 6 per 50 high power field (HPF) in one
case and 8 per 50 HPF in another case. Ki-67
labeling was 15% and 24%, respectively.
Immunohistochemically, tumor cells were posi-
tive for KIT (Figure 6C), CD34 (Figure 6D),
PDGFRA (Figure 6E), and negative for desmin,
smooth muscle antigen, and S100 protein. The
molecular analysis showed a point mutation of
KIT gene exon 9 and a deletion of KIT gene
exon 11. No mutations were found in PDGFRA
genes.

Of the 3 metastatic carcinomas, one was a
metastasis from prostatic adenocarcinoma
positive for prostate-specific antigen (Figure 7A
and 7B), and the remaining two were adenocar-
cinomas of unknown primary sites.
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Figure 5. Malignant lymphoma of the rectum. A:
Gross features. A large ulcerated tumor indistin-
guishable from rectal carcinoma is seen. B: The
tumor cells show diffuse large cell lymphoma. HE,
x200. C: Tumor cells are positive for CD20. x200.

Discussion

In the present study, the author reviewed 1,464
consecutive pathologic specimens of the rec-
tum in our laboratory in the last 10 year.

The results of rectal adenocarcinoma were
compatible with previous study. Early adeno-
carcinoma of the rectum was found in 37
among 367 cases. The early carcinoma was
free of lymphovascular invasions, suggesting
that the good prognosis relative to advanced
adenocarcinoma. In the present study, 24
cases of mucinous adenocarcinoma and 6
cases of signet ring cell carcinoma were pres-
ent among the 367 rectal carcinomas. These
two kinds of adenocarcinoma is relatively rare
in the rectum, and different from ordinary rec-
tal adenocarcinoma with respect to microsatel-
lite instability [14] mismatch repair enzyme [15]
BRAF, KRAS, LOH, [16], and poor prognosis
[47], relative to ordinary rectal adenocarcino-
ma. The present study presented a case of
squamous cell carcinoma of the rectum. It was
located only in the mucosa. The squamous cell
carcinoma of the colorectum is extremely rare,
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and only a few cases are reported in the colon
but not in the rectum in the literatures [18, 19].
The histogenesis of squamous cell carcinoma
of the rectum is unclear, but it may be possible
that totipotential stem cells differentiated into
squamous cell carcinoma of the rectum.

The malignant transformation of adenoma in
the colorectum is well known. It is well estab-
lished that colorectal carcinogenesis has two
pathways; adenoma-carcinoma sequence and
de novo carcinogenesis [2, 20]. In the former,
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Figure 6. GIST of the rectum. A: Gross features. A sol-
id mass was seen in the serosa. B: Histology. Spindle
cell proliferation is seen. HE, x200. C: Tumor cells are
positive for KIT. X200. D: Tumor cells are positive for
CD34, x200. E: Tumor cells are positive for PDGFRA.
X200.

multistep carcinogenesis is considered; each
step is accompanied by mutations of onco-
genes such as RAS and of tumor suppresser
genes such as p53 [2, 20, 21]. Therefore,
colorectal adenomas are precancerous lesions
[2, 20, 21]. In the present study, carcinoma in
adenoma was largely observed in adenoma >
15 mm, suggesting a correlation between the
malignant transformation and adenoma size. In
the present study, carcinoma in adenoma was
most frequent in tubular adenoma, followed in
order by tubulo-villous adenoma and villous
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Figure 7. Metastatic prostatic carcinoma of the rectum. A: Histology suggests prostatic origin. HE x100. B: The tumor
cells are positive for prostate-specific antigen. X 100.

adenoma. According to WHO blue book [2], car-
cinomatous transformation is most frequent in
villous adenomas, followed in order by tubulo-
villous adenomas and tubular adenomas. The
WHO book also showed that adenomas > 2cm
had malignant foci in 30-50%. In addition, the
WHO book showed adenomas < 2cm had malig-
nant foci in 1-10%. In the present study, p53
protein is frequently recognized in carcinoma in
adenoma, suggesting the malignant transfor-
mation is associated with p53 mutations. Much
more studies of molecular alteration of onco-
genes and antioncogens are required.

Carcinoids (neuroendocrine tumors) are well
known to occur in the rectum [1, 2]. In the pres-
ent study, 6 cases of typical carcinoids immu-
noreactive for neuroendocrine antigens were
found. In the present study, 1 case of high
grade neuroendocrine carcinoma compatible
with small cell carcinoma was recognized. This
tumor was positive for neuroendocrine mark-
ers, KIT and PDGFRA. No mutations of KIT and
PDGFRA were noted. Rectal high grade neuro-
endocrine tumors are extremely rare, only a few
reports are seen in the literature [22-24].
Recently, high grade neuroendocrine carcino-
ma is known to express KIT and PDGFRA [8, 10,
25-28]. However, no mutations of KIT and
PDGFRA have been identified in small cell carci-
nomas [25-28], as in the present study.

Malignant lymphoma of the rectum is relatively
rare. In the present series, 3 cases of lympho-
ma were identified. All the 3 cases were immu-
nohistochemically-proven diffuse large B-cell
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lymphoma. Wong and Eu [29] described that
the frequency of colorectal lymphoma was
0.44% (14 of 3199 cases), and most of them
were diffuse large B-cell lymphoma. Fan et al.
[30] described that the frequency of colorectal
lymphoma was 0.48 % (37/7,648) in colorectal
malignancies, and that they consisted of 29
high grade lymphomas and 8 non-high grade
lymphomas. The frequency in the present
series was 0.71% (3 of 423 cases) of all rectal
malignancies. Much more studies are needed
in the rectal malignant lymphoma.

Rectal GIST is a rare tumor relative to gastroin-
testinal GIST. Mlettinen and Lasota [31] report-
ed that the frequency of GIST was as follows:
stomach (60%), jejunum and ileum (30%), duo-
denum (4-5%), rectum (4%), and colon and
appendix (1-2%). The frequency of rectal GIST
of the present series was 0.47% (2 of 423
cases). There are a few case reports of rectal
GIST [32, 33]. GIST is characterized by positive
immunoreaction of KIT (CD117) and CD34, and
by genetic mutations of KIT or PDGFRA genes
[8-13], The KIT and PDGFRA mutations are
mutually exclusive. The 2 cases of the present
series were positive for KIT, CD34 and PDGFRA,
and showed KIT gene mutations, one in exon 9
and another in exon 11. GIST is a potentially
malignant tumor; the malignant potential
depends on tumor type (spindle vs epithelioid),
tumor size, mitotic figures, necrosis, and Ki-67
labeling. According to the consensus report of
GIST by Fletcher et al. [34], the malignant
potential of GIST depends on tumor size and
mitotic counts. In very low malignant risk group,
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tumor size is less than 2 cm and mitotic counts
are less than 5 per 50 high power field (HPF). In
low malignant risk group, tumor size is 2cm <
5cm, and mitotic counts are < 5/50 HPF. In
intermediate risk group, tumor size is 5ecm <
10cm, and mitotic counts are < 5/50 HPF. In
high risk group, tumor size is > 10 cm, and
mitotic counts are > 10/50 HPF [34]. In the
present study, according to mitotic counts and
tumor size [34], the malignant risk was interme-
diate or low risk.
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