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Abstract: There are few comprehensive studies of small intestinal malignancies. The author retrospectively reviewed
1,312 archival pathologic specimens of the small intestine in the last 10 years in our pathologic laboratory in search
for malignant tumors of the small intestine. There were 22 cases (1.7%) of primary adenocarcinoma, 3 cases (0.2%)
of primary squamous cell carcinoma, 6 cases (0.5%) of metastatic carcinoma, 6 cases (0.5%) of malignant lym-
phoma, 3 cases (0.2%) of carcinoid tumor, and 1 case (0.08%) of gastrointestinal stromal tumor (GIST). Of the 25
cases of primary adenocarcinoma and squamous cell carcinoma, 24 cases were located in the duodenum and 1
case in the ileum. The 22 cases of adenocarcinoma were classified into 7 well differentiated, 7 moderately differenti-
ated, and 8 poorly differentiated adenocarcinomas. All the three squamous cell carcinomas were moderately differ-
entiated ones with keratinization and intercellular bridges. In the 25 cases of carcinoma, immunoreactive p53 pro-
tein was present in 23 cases, and the Ki-67 labeling ranged from 40% to 95% with a mean of 76%. In the 6 cases of
metastatic adenocarcinoma, the origin was ovary in 1 case, pancreas in 2 cases, gall bladder in 1 case, lung in 1
case, and colon in 1 case. In the 6 cases of lymphoma, 4 cases were diffuse large B-cell lymphomas and 2 cases
were peripheral T-cell lymphomas. In the 3 cases of carcinoid tumor, all were typical carcinoids and immunohisto-
chemically positive for at least one of neuroendocrine markers (chromogranin, synaptophysin, neuron specific
enolase, and CD56). In the 1 case of GIST, the cell type is spindle and GIST cells were immunohistochemically posi-
tive for KIT and CD34. The histological risk was intermediate. Forty-one cases of small intestinal malignancies were
reviewed histopathologically.
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Introduction the small intestine among 1,312 consecutive
pathologic specimens of the small intestine.

Malignant tumors of the small intestine are very

rare compared to other gastrointestinal organs
[1]. There have been no comprehensive patho-
logic studies of small intestinal malignancies.
According to epidemiologic studies, the most
common malignant tumors were carcinoid and
adenocarcinoma, followed in order by gastroin-
testinal stromal tumor and malignant lymphoma
[2-6]. The incidence of small intestinal malig-
nancies is increasing [2-6]. The overall 5-year
survival is 54%; 25% for adenocarcinomas, 62%
for lymphomas, 83% for carcinoids, 45% for
sarcomas [2-6]. Therefore, the prognosis of pa-
tients with small intestinal malignancies is poor
[2-6]. The author herein reports the histopa-
thologies of 41 cases of malignant tumors of

Materials and methods

The author retrospectively reviewed archival
1,312 consecutive pathologic specimens of the
small intestine in the last 10 years in our patho-
logic laboratory in search for malignant tumors
of small intestine. Clinical records were also
reviewed.

In carcinoma cases, an immunohistochemical
study was performed, using Dako Envision
method (Dako Corp., Glostrup, Denmark), as
previously described [7-10]. The antibodies em-
ployed were anti-cytokeratin (AE1/3, Dako), anti
-cytokeratin (polyclonal wide, Dako), anti-p53
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protein (DO-7, Dako) and anti-Ki-67 antigen
(MIB-1, Dako). In cases of malignant lymphoma,
the antibodies used were anti-cytokeratin
(AE1/3, Dako), anti-cytokeratin (polyclonal wide,
Dako), CD3 (M7193, Dako), CD10 (MO727,
Dako), CD15 (M0733, Dako), CD30 (M0O751,
Dako), CD45 (M0855, DAKO), CD45R0O
(M0834, Dako), CD79a (M7050, Dako), CD56
(MOC-1, Dako), CD57 (HNK-1, Santa Cruz, CA,
USA), kappa light chain (polyclonal, Dako),
lambda light chain (polyclonal, Dako), p53 pro-
tein (DO-7, Dako), and Ki-67 antigen (MIB-1,
Dako). In carcinoid cases, the antibodies were
anti-cytokeratin (AE1/3, Dako), anti-cytokeratin
(polyclonal wide, Dako), carcinoembryonic anti-
gen (polyclonal, Dako), chromogranin (DAK-A3,
Dako), synaptophysin (polyclonal, Dako), neuron
-specific enolase (BBS/NC/VI-H14, Dako), CD56
(MOC-1, Dako), and glucagon (polyclonal, Dako).
In gastrointestinal stromal tumor (GIST) cases,
the antibodies were KIT (polyclonal Dako),
PDGFRA (polyclonal, Santa Cruz, CA, USA),
CD34 (QBEND10, Dako), vimentin (Vim 3B4,
Dako), desmin (D33, Dako), a-smooth muscle
actin (1A4, Dako), S100 protein (polyclonal,
Dako), p53 protein (DO7, Dako), and Ki-67 anti-
gen (MIB1, Dako). In lymphoma, WHO classifica-
tion was adopted [9].

Results

A total of 41 malignant tumors (3%) were found
among the 1,312 specimens. There were 22
cases (1.7%) of primary adenocarcinoma, 3
cases (0.2%) of primary squamous cell carci-
noma, 6 cases (0.5%) of metastatic carcinoma,
6 cases (0.5%) of malignant lymphoma, 3 cases
(0.2%) of carcinoid tumor, and 1 case (0.08%)
of gastrointestinal stromal tumor (GIST).

In the 22 cases of primary adenocarcinoma, the
age ranged from 45 years to 85 years with a
mean of 62 years. The male to female ratio was
14: 8. Of the 22 cases, 21 cases were biopsies
and one case is tumor resection. The location
was duodenum in 21 cases and jejunum in 1
case. In the present study, carcinomas of pa-
pilla Vater were excluded from the study. In the
21 cases of duodenal carcinoma, the location
was first portion in 2 cases, second portion in
17 cases, and third portion in 2 cases; therefore
the small intestinal carcinoma is most frequent
in the second portion near the papilla of Vater.
Grossly, 16 cases showed ulcerated tumors
(Figure 1A), and 6 cases elevated tumors. His-
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tologically, the 22 cases of adenocarcinoma
were classified into 7 well differentiated, 7 mod-
erately differentiated, and 8 poorly differenti-
ated adenocarcinomas (Figure 1B). Immunohis-
tochemically, cytokeratin (CK) was present in all
cases, and p53 protein was recognized in 21
cases (Figure 1C). The Ki-67 labeling ranged
from 40% to 95% with a mean of 71% (Figure
1D).

In the three cases of squamous cell carcinoma,
the age of the patients was 75, 58, and 54
years, and male to female ratio was 2:1. All
cases were biopsies. All the three cases were
located in the second portion near the papilla
Vater of the duodenum. Grossly, all the 3 cases
showed ulcerated tumor. Histologically, all the
three squamous cell carcinomas were moder-
ately differentiated squamous cell carcinomas
with Kkeratinization and intercellular bridges
(Figure 2A and 2B). Immunohistochemically, all
cases expressed CK and p53 protein. The Ki-67
labeling ranged from 50% to 76% with a mean
of 62%.

In the 6 cases of metastatic adenocarcinoma,
the origin was ovary in 1 case, pancreas in 2
cases, gall bladder in 1 case, lung in 1 case,
and colon in 1 case.

In the 6 cases of lymphoma, all cases showed
ulcerated tumors (Figure 3A). All cases were
partial intestinal resection. All cases were lo-
cated in the ileum. One case showed multiple
tumors, and one case coexisted with colon car-
cinoma, and one case is associated gastric
MALT lymphoma. The age of patients ranged
from 69 years to 72 years with a mean of 74
years. Male to female ratio was 2:4. The clinical
diagnosis was carcinoma in 2 cases, tumor in 2
cases, and suspected lymphoma in two cases.
Of the 6 cases, 4 cases were diffuse large B-cell
lymphomas (Figure 3B and 3C) positive for
CD15, CD20, CD45 and CD79a and negative
for CK, CD3, CD30, CD45R0, CD46 and CD47.
The remaining 2 cases were peripheral T-cell
lymphomas positive for CD3, CD45 and
CD45R0 and negative for CD15, CD20, CD30,
CD46, CD47, and CD79c¢.

In the 3 cases of carcinoid tumor, the age of the
patients was 56, 34, and 81 years, and male to
female ratio was 2:1. All cases were endoscopic
mucosal resections. The size of the carcinoids
was 8mm, 12mm, and 16 mm in diameter. His-

Int J Clin Exp Pathol 2012;5(3):203-209



Malignancies of small intestine

Figure 1. Adenocarcinoma of the small intestine. A: Macroscopic picture in the ileum. An ulcerated tumor is present.
B: Histology of well differentiated adenocarcinoma of the duodenum. HE, x200 C: p53 expression in adenocarcinoma
of the duodenum. D: Ki-67 expression in adenocarcinoma of the duodenum. The labeling is 90%, x100.

Figure 2. Histology of squamous cell carcinoma of the duodenum. A: Squamous cell carcinoma with keratinization is
seen in a patient. HE, x200 B: Squamous cell carcinoma with keratinization and intercellular bridges is seen in an-
other patient. x200.
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Figure 3. Malignant lymphoma of the small intestine. A:
Gross findings. Two ulcerated tumors (both end) are
recognized in the ileum. B: Histology of diffuse large B-
cell lymphoma. x200. CD20 stain of B. CD20 is strongly
positive. x200.

Figure 4. Carcinoid tumor of small intestine. A: Histologies. Carcinoid tumor with trabecular cell arrangement is seen.
HE, x200. B: synaptophysin is strongly positive. x200.

tologically, all cases were typical carcinoids synaptophysin, neuron-specific enolase, and
(Figure 4A). The cells were arranged in trabecu- CD56) (Figure 4B).

lar and ribbon patterns. Immunohistochemically

all the 3 carcinoids were positive for at least In the 1 case of GIST, the patient was 67-year-
one of neuroendocrine markers (chromogranin, old man. The case was tumor resection. Grossly,
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Figure 5. Gastrointestinal stromal tumor of the small intestine. A: spindle cell tumor is seen. HE, x100. B: KIT is
strongly positive. x100.

the tumor was solid and measured 6 x 6 x 5 cm.
Histologically, cellular spindle cell proliferation
was recognized (Figure 5A). Mitotic figures were
seen in 4 per 50 high power fields. Immunohis-
tochemically, the GIST cells were positive for KIT
(Figure 5B) and CD34, but negative for other
mesenchymal markers. The Ki-67 labeling was
10%. The histological malignant risk was inter-
mediate.

Discussion

A large study of adenocarcinoma of the small
intestine was performed by Dabaja et al. [12].
They examined 217 case of small intestine ade-
nocarcinoma, and found that the location is
duodenum in 52%, jejunum in 25%, ileum in
13%, and not clear in 10% [12]. The locations of
the present 22 cases of primary adenocarci-
noma and 3 cases of squamous cell carcinoma
was mostly duodenum. In the duodenum, the
second portion near the ampulla of Vater was
the most common site. Similar results are de-
scribed in WHO text book [1]. The preferential
location may be because the periampullary sites
are areas irritated by pancreatic juice and bile,
putative carcinogens. The age of patient with
primary small intestinal carcinoma ranged from
45 years to 85 years with a mean of 63 years.
The male to female ratio was 15:10. Thus, the
primary small intestinal carcinoma is frequent in
middle or old aged persons. This is in accor-
dance with previous epidemiologic studies [1-6].
The male preponderance is also compatible
with previous epidemiologic study [1-6].

The 3 squamous cell carcinomas are very inter-
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esting. A review of the English literature re-
vealed only two cases of squamous cell carci-
noma of the duodenum [13, 14]. One case of
adenosquamous carcinoma was also reported
[15]. Therefore, the present three cases of
squamous cell carcinoma of the duodenum
were extremely rare. The pathogenesis of
squamous cell carcinoma of the duodenum is
only speculative. Barnhill et al. [16] reported an
interesting tumor of the duodenum. The tumor
showed tripartite differentiations, i.e. adenocar-
cinoma, squamous cell carcinoma, and neuro-
endocrine carcinoma [16]. He speculated that
their case had arisen from duodenal pluripoten-
tial stem cells capable of differentiating into
multiple cell types [16]. The present cases of
squamous cell carcinoma might have arisen
from such pluripotential stem cells.

In the present study, immunoreactive p53 pro-
tein was present in most carcinoma cases, sug-
gesting that p53 mutations are present in most
of the primary carcinoma of the small intestine.
The Ki-67 labeling ranged from 40% to 95%,
suggesting active proliferation in the present
small intestinal carcinomas. In the present se-
ries, 6 cases of metastatic carcinoma were rec-
ognized. In the 6 cases of metastatic adenocar-
cinoma, the origin was ovary in 1 case, pan-
creas in 2 cases, gall bladder in 1 case, lung in
1 case, and colon in 1 case. The findings indi-
cate that the small intestine may be the site of
metastases of other malignancies.

In the present series, 6 cases of malignant lym-

phoma were identified. Four of them were dif-
fuse large B-cell ymphomas and two were pe-
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ripheral T-cell lymphomas. In general, most of
lymphomas of the gastrointestinal cells are of B-
cell type. For example, Grody et al. [17] stated
that B-cell lymphomas accounted for 84%
(21/25) in gastrointestinal lymphomas. In lym-
phoma of small intestine, B-cell lymphoma pre-
dominates over T-cell lymphoma [18, 19]). Man-
tle cell lymphoma, Burkitt lymphoma, and Hodg-
kin disease [18, 19] were not observed in the
present study,

In the present study, 3 cases of typical carci-
noids were demonstrated. Carcinoid tumors,
also called neuroendocrine tumors (NET), are
relatively rare in the digestive organs [20-27].
The incidence is reported to be less that 0.1% of
all digestive organ tumors [20-22]. Carcinoid
tumors are potentially malignhant tumors, but
the malignant potential depends on tumor size
and morphologies [3]. In general, carcinoid tu-
mors less than 20mm have low grade malignant
potential, and carcinoids more than 20 mm
have high malignant potential [22]. In the pre-
sent study, the 3 cases of carcinoid were less
than 20 mm, suggesting a low malignant poten-
tial.

In the present series, 1 case of GIST was found.
The locations of GIST were highest in the stom-
ach, followed in order by colorectum and small
intestine [28, 29]. Positive reaction for KIT and/
or CD34 is a hallmark of GIST [28-30]. Accord-
ing to the consensus report of GIST by Fletcher
et al. [31], the malignant potential of GIST de-
pends on tumor size and mitotic counts. In very
low malignant risk group, tumor size is less than
2 cm and mitotic counts are less than 5 per 50
high power field (HPF). In low malignant rick
group, tumor size is 2cm < 5cm, and mitotic
counts are < 5/50 HPF. In intermediate rick
group, tumor size is 5cm < 10cm, and mitotic
counts are < 5/50 HPF. In high rick group, tu-
mor size is > 10 cm, and mitotic counts are >
10/50 HPF [31]. According to mitotic counts
and tumor size, the malignant risk of the pre-
sent case was intermediate.

In summary, the author reported the histopa-
thologies of 41 malignant tumors of the small
intestine.

Address correspondence to: Dr. Tadashi Terada, De-
partment of Pathology, Shizuoka City Shimizu Hospi-
tal, Miyakami 1231 Shimizu-Ku, Shizuoka 424-8636,
Japan Tel: 81-54-336-1111; Fax: 81-54-336-1315; E
-mail: piyo0111jp@yahoo.co.jp
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