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Abstract To investigate the clinicopathological charac-
teristics and optimal treatment modalities of primary non-
Hodgkin lymphoma (NHL) in the small and large intestine.
Forty patients with primary NHL in the small and large
intestine were studied retrospectively. All cases were
reclassified according to the World Health Organization
(WHO) classification of lymphoma in 2001. Fourteen
patients had primary disease in the small intestine, which
were all of B-cell origin with diffuse large B-cell lym-
phoma (DLBCL) diagnosed in 5 of 14 (35.7%) patients and
mucosa-associated lymphoid tissue (MALT) lymphoma in
8 of 14 (57.1%) patients. Ileum was the most commonly
involved site (8 of 14 patients, 57.1%), followed by jeju-
num (2 of 14 patients, 14.3%) and duodenum (1 of 14
patients, 7.1%). Twenty-five patients had primary colo-
rectal lymphoma, with B-cell origin accounting for 92.0%
and T-cell origin for 8.0% of these patients. The ileocaecal
region has the highest involved rate (13 of 25 patients,
52.0%), followed by colon (7 of 25 patients, 28.0%) and
rectum (3 of 25 patients, 12.0%). Compared with surgery
alone, post-operation chemotherapy or chemoradiotherapy
can significantly improve DLBCL patients’ event-free
survival (EFS). However, no post-operation treatment
modality can improve OS or EFS for patients with MALT
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lymphoma. B-cell lymphoma is the most common patho-
logical type of intestinal lymphomas. Chemotherapy-
containing treatment modality is an effective way to
improve intestinal lymphoma patients’ EFS, especially for
those with DLBCL subtype.
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1 Introduction

Gastrointestinal (GI) tract, accounting for 20 ~40% of all
extranodal disease, is the most commonly involved site for
primary extranodal non-Hodgkin lymphomas (NHL).
Almost half of the primary GI lymphomas are in the
stomach, which is followed by small intestine with the
incidence of 14 ~38% [1-4]. Another 10 ~20% are in the
large intestine [5-9]. Histopathologically, 80~90% of
primary GI lymphomas are of B cell origin. Diffuse large B
cell lymphoma (DLBCL) and mucosa-associated lymphoid
tissue (MALT) lymphoma topped the rank of the subtypes
of NHL that occurred in the GI tract [1, 5, 10-14]. In terms
of T-cell lymphoma, there is a discrepancy in the different
site of GI tract. Based on the data of a number of studies,
the incidence of T-cell lymphoma increases with the site
from stomach to colon getting lower, and this discrepancy
is more significant among eastern populations [12-17].

Although some studies have shown that chemotherapy
could improve the survival chance of intestinal lymphoma
patients [18, 19], optimal treatment modality for different
NHL subtype is still under-study. Here, we retrospectively
analyze the clinical features of 40 intestinal NHL patients
and further investigate the survival probability of these
patients who were stratified by treatment modalities and
pathological subtypes.
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2 Patients and methods

From November 1992 to August 2003, 40 patients with
primary intestinal NHL were diagnosed and treated at the
Department of Medical Oncology, Cancer Institute and
Hospital, Chinese Academy of Medical Sciences and
Peking Union Medical College (CAMS & PUMC). All
specimens were obtained by biopsy or surgical resection
and fixed in buffered formalin, embedded in paraffin and
stained with hematoxylin-eosin. Antibodies against CD20,
CD79a, CD3, CD5 and CD45RO were used for cell-origin
analysis. All specimens were reviewed separately by two
experienced pathologists (Zou S.M. and Xue L.Y.) and
common consensus was reached in all cases. New WHO
classification criteria were adopted for diagnosis.

For staging, a modification of the Ann Arbor system for
GI lymphoma, proposed by Musshoff, was used. B symp-
toms were defined as unknown fever (>38°C) for more
than 3 days, weight loss more than 10% within 6 months
and night sweat. Primary GI NHL was defined according to
Lewin et al. [6]. In brief, a patient had to present with GI
symptoms of or have predominant lesions in the GI tract.
International Workshop criteria were used for response
evaluation. Overall survival (OS) was defined as the time
from diagnosis to the date of patient’s death for any reason
or to the last follow-up. Event-free survival (EFS) was
measured from the date of diagnosis to the date that event
occurred. Event included disease progression, relapse and
patient death for any reason.

2.1 Statistical analysis

SSPS 10.0 software was used for data analysis. For con-
tinuous variables, ¢ test or Mann—Whitney U test was
employed to analyze the difference between two groups. 1>
test was employed for the analysis of category variables.
Survival probability was calculated by Kaplan—-Meier
method. The log-rank test was used for comparing survival
curves. All statistical analysis considered 0.05 as the
significance level.

3 Results
3.1 Clinical characteristics

The patients included in our study comprised 1.92% (40 of
2,075) of NHL patients and 37% (40 of 108) of primary GI
lymphoma patients treated in our hospital during the same
period. The median age at diagnosis was 44 (13~78)
years. Sixty-five percent (26 of 40) of patients were males.
The male: female ratio was 1.86:1. Fourteen of 40 patients
(35%) had their primary site in the small intestine, 25 of 40
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(62.5%) in the large intestine, and 1 of 40 (2.5%) in the
unclear site of intestine.

Twenty-eight of 40 patients (70.0%) had stage I/II dis-
ease, 12 of 40 patients (30.0%) had stage III/IV disease.
Sixteen of 40 patients (40.0%) had B symptoms, with fever
and weight loss being the most common. Altogether, 25
patients had complete clinical data for international prog-
nosis index (IPI) scoring. Fourteen of 25 (56.0%) patients
were in the low-risk group, 3 of 25 (12.0%) in the low
intermediate risk group, 4 of 25 (16.0%) in the high
intermediate risk group and 4 of 25 (16.0%) in the high risk
group. Twenty-four of 40 patients (60.0%) had bulky dis-
ease (=5 cm), including ten patients with maximum
diameter of mass, larger than 10 cm (Table 1).

Thirty-three of 40 patients (82.5%) had GI symptoms as
their primary clinical presentations. Abdominal pain was
the main diagnostic symptom for this population, which
was presented in 26 of 33 (78.8%) patients, followed by
diarrhea in 7 of 33 (21.2%), bloody stool in 6 of 33
(18.2%), nausea and vomiting in 4 of 33 (12.1%), melena
in 3 of 33(9.0%), constipation and change in bowel habits
in two each (6.0%). (One or more symptoms may be pre-
sented in one patient.)

Pathologically, DLBCL was diagnosed in 17 of 40
(42.5%) patients. Five of 17 patients (29.4%) had their
primary disease in the small intestine, and the rest of 12 of
17 (70.6%) in the colorectum. MALT lymphoma was
diagnosed in 20 of 40 (50.0%) patients, including 8 of 20
(40.0%) in the small intestine, 11 of 20 (55.0%) in the
colorectal region, and 1 of 20 (5.0%) in the unclear site. T
cell lymphoma was diagnosed in 2 of 40 (5.0%), including
one in the ileocaecal region and one in the transverse colon.
One patient had unclear subtype of B-cell NHL (Table 2).

3.2 Treatment and outcomes

The median time of follow-up was 18 months (ranging
from 1 to 103 months) for all patients. The OS and EFS at
2 years were 78.8 and 34.7%, respectively.

Of 40 patients, five were treated with surgical procedure
only (radical resection in three stage I patients, exploratory
laparotomy in two stage IV patients), four were treated
with radiation therapy after operation (All were stage I
patients). The other 31 patients were treated with combined
chemotherapy after operation, which CHOP-like regimen
was employed except one patient treated with cyclophos-
phamide alone. Furthermore, 7/31 patients received
additional radiotherapy when combined chemotherapy had
completed (Table 3).

Of those patients treated with surgical procedure only,
three relapsed at median time of 4 months (ranged from 3
to 5 months). The other two died within a month because
of tumor- and surgery-related complications, respectively.
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Table 1 Clinical characteristics Characteristics N(%) Small Colorectal Unclear
(n = 40) intestine region site
(n=14) (n = 25) n=1)
Median age (year, range) 44(13-78) 47.5(13-65) 40(14-78) 58
Sex (no. of patients, %)
Male 26(65.0) 9(64.3) 17(68.0)
Female 14(35.0) 5(35.7) 8(32.0) 1
Histology (no. of patients, %)
DLBCL 17(42.5) 5(35.7) 12(48.0)
MALT 20(50.0) 8(57.1) 11(44.0) 1
PTCL-non 2(5.0) 2(8.0)
Unknown 1(2.5) 1(7.2)
Cell origin (no. of patients, %)
B cell 38(95.0) 14(100) 23(92.0) 1
T cell 2(5.0) 0 2(8.0)
Stage (no. of patients, %)
1 12(30.0) 3(21.4) 9(36.0)
1I 16(40.0) 7(50.0) 9(36.0)
11 1(2.5) 0 1(4.0)
v 11(27.5) 4(28.6) 6(24.0) 1
B symptoms (no. of patients, %) 416(40.0) 8(57.1) 7(29.2)
Fever 7 2 4 1
Weight loss 11 2 5
Night sweat 2 6 0
IPI score (no. of patients)
* Two patients had both fever Low risk 14 > 0
and weight loss. Another two Low intermediate 3 3
patients had both fever and High intermediate 4 1 2 1
night sweat High risk 4 2 2
® Two patients had both night Bulky disease(>5 cm) (no. of patients, %)  24(60.0) 9(64.3) 14(58.3) 1

sweat and weight loss

For patients treated with radiotherapy after operation, one
died during radiotherapy due to side effects, one relapsed
5 months after diagnosis, the other two survived disease-
free for 11 months and 46 months, respectively.

Of 31 patients treated with chemotherapy or chemora-
diotherapy, seven had evaluable disease after operation.
And complete response was achieved in two patients and
partial response in five. The 2-year OS and EFS for patients
treated with chemotherapy after operation (n = 24) are
74.0 and 30.6%, respectively. Another seven patients
treated with chemoradiotherapy had 2-year OS and EFS of
80.0% and 66.7%, respectively.

Among these four treatment groups (group 1 = surgery
only, group 2 = surgery plus radiotherapy, group 3 =
surgery plus chemotherapy, group 4 = surgery plus che-
moradiotherapy), the difference of OS did not reach the
significant level (P = 0.58), while that of EFS did
(P =0.0017) (Figs. 1, 2). Further analysis of EFS has
shown that group3 (P = 0.0015) and group 4

(P = 0.0011) had higher EFS probability compared with
group 1, while group 2 did not (data not shown).

Pathologically, the 2-year OS for DLBCL patients and
MALT lymphoma patients were 79.9 and 73.3%, respec-
tively, while 2-year EFS for two subtypes were 39.2 and
31.8%, respectively. The difference of OS and EFS
between two subtypes did not reach the significant level
(data not shown). However, if the survival probabilities of
different treatment groups were compared within the
DLBCL population, statistically significant difference
could be seen in EFS (P = 0.01) (Fig. 3). Further analysis
showed that chemotherapy (group 3, P = 0.006) and che-
moradiotherapy (group 4, P = 0.02) after operation could
bring EFS benefit to these patients compared with those
treated with operation alone. However, the EFS between
group 3 and group 4 were comparable with no significant
difference shown. As far as MALT lymphoma was con-
cerned, neither OS nor EFS showed significant difference
among four treatment groups (Fig. 4).
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Table 2 Distribution of Primary site All patients DLBCL MALT T cell Unclear
primary disease (no. of patients) (n = 40) (n=17) lyphoma lymphoma subtype
(n = 20) (n=2) n=1
Unclear site 1 1
Small intestine 14 5 8 1
Duodenum 1 1
Jejunum 2 1 1
Tleum 8 3 4 1
Unclear 3 2
Colorectal region 25 12 11 2
Ileocaecal region 13 5 1
Ascending colon 4 1
Transverse colon 1 1
Descending colon 2 1 1
Rectum 3 3
Appendix 1 1
Unclear 1 1
Table 3 Characteristics and treatment according to subtype 60 years age group [5, 10, 12, 17] and abdominal pain as the
DLBCL  MALT Tcell P most common presentation [5]. Ileum and ileocaecal region
lymphoma  value" ~ Were the most commonly involved site for small [10, 13, 20,
21] and large intestine [4-6, 12—-17, 19, 22, 23], respec-
Age 45(13~78) 44.5(14~73) 25.5(23~28) 0.51 tively, probably due to relatively higher proportion of
Male: Female 1.83:1 1501 2 males 0.77 lymphoid tissue in these area. Moreover, higher leocaecal
Stage (no. of 0.64 region involvement rate could be seen in western popula-
Ip atients) ; 1 tions [4, 6, 14, 17, 22, 23] compared with that of eastern
ones [5, 12, 13, 15, 16, 19]. This discrepancy is similar to
I ! ! the geographic difference of colon tumor between the west
1 ! and east. Diet habit, which acts as a kind of exposure factor
v 6 3 of colon malignancies, may attribute to this, although no
IPI Sf.oret (no. of 0.73 such a correlation has been established in lymphoma.
Lf)‘i/l:ir;lj ) 6 8 As in other reports, DLBCL and MALT lymphoma were
the main subtypes of intestinal NHL, either in the small or
Low 2 1 . .
intermediate large intestine [1, 5, 10-14, 21]. Furthermore, other reports
High | 3 showed that the incidence of DLBCL increased with the
intermediate site from stomach to colon getting lower. Accordingly, the
High risk 2 2 incidence of MALT was becoming fewer [1, 5, 10, 11, 13—
Treatment (no. of 0.62 15, 17, 21]. The exact reason is unknown, although the
patients) decreasing of MALT component from stomach to colon
S 3 could partially explain the phenomenon. However, no such
S+R 2 a tendency can be seen in our study, probably due to small
S+C 9 13 2 number of cases.
S+C+R 3 3 Many studies have shown that intestinal lymphoma had

* Comparison between DLBCL and MALT lymphoma group
S Surgery, C Chemotherapy, R Radiotherapy

4 Discussion
The clinical characteristics of our study were similar to

those described in previous reports. There is a male pre-
dominance, with the maximal incidence in the 40 to
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poorer survival than gastric lymphoma [1, 10, 17]. Proba-
bly due to higher proportion of aggressive lymphoma, such
as DLBCL, and T-cell lymphoma can be seen in this area
[12-17]. However, no studies, including ours, had found
survival difference between NHL patients with small
intestinal and large intestinal involvement [13].

Survival analysis in our study showed that patients
treated with surgery alone had poorer EFS than those
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treated with chemotherapy-containing strategy. Two
patients (one was DLBCL, one was MALT lymphoma) in
this group with stage IV disease died soon after operation.
The other three patients (two were DLBCL, one was
MALT lymphoma), although they had stage I disease,
suffered disease progression at a median time of 3 months.
As a result, surgery alone did not show any benefit for the
survival of these patients. The role of surgery in the
treatment of GI lymphoma, either alone or in combination
with other modalities, has been a matter of debate for a
long time [21, 24-29]. The results of recent studies have
shown that the status of surgery had been undermined
by conservative management, especially chemotherapy-
containing modalities, which could not only improve GI
lymphoma patients’ quality of life, but also their survival
[17, 19, 30-32]. Thus, many authors recommended that

Fig. 3 EFS of DLBCL patients in the different treatment groups
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Fig. 4 EFS of MALT lymphoma patients in the different treatment
groups

surgery need not be considered for treating of GI
lymphomas.

However, compared with nodular lymphoma, it is dif-
ficult to obtain tumor tissue for diagnosing GI lymphoma
since most patients have their disease inside the abdomen.
In addition, the similarity of radiographic features between
GI lymphoma and other intestinal cancers makes it hard to
quit surgical procedure before the ultimate diagnosis is
obtained. After all, surgery is the primary treatment choice
for intestinal cancer patients. Furthermore, serious com-
plications such as bleeding, obstruction and perforation
often occur during peri-treatment period. This cannot be
managed by conservative treatment. Based on these facts, it
is reasonable to confine surgery to certain circumstances in
the treatment of GI lymphomas.

MALT lymphoma is a kind of indolent lymphoma. Few
studies explore the optimal treatment for intestinal MALT
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lymphomas. Most experience comes from gastric MALT
lymphoma, for which non-systematic treatment such as
surgery, regional radiotherapy or H. pylori eradiation ther-
apy may be employed [1, 10, 32]. Chemotherapy is mostly
confined to advanced diseases. And no definite conclusion
can be made regarding which treatment modality is superior
[32, 33]. The same situation can be seen in our study that no
treatment modalities showed the ability of improving
MALT patients’ OS and EFS. Thus, the natural history of
these patients is probably still unchanged. Since it is an
incurable disease, the treatment should be conservative until
some new strategies or new agents such as fludarabine or
Rituximab proved to be more effective than the present ones.

DLBCL is the most common subtype of aggressive
lymphoma. And it has been proved that, for nodular DLBCL,
chemotherapy is the optimal treatment modality and can
improve patients’ long-term survival. In our study, survival
analysis found that, although chemotherapy-containing
modalities were capable of improving intestinal NHL
patients’ EFS, the benefits were restricted only to DLBCL
patients. This is consistent with the results from nodular and
some gastric DLBCL patients [31, 34]. In addition, MALT
lymphoma, an indolent lymphoma, usually has a better
survival than aggressive lymphoma such as DLBCL. And
the data from some studies supported this point of view,
especially those studies concerning GI lymphoma [1, 10].
However, in our study, statistical analysis found no signifi-
cant difference in the OS and EFS between DLBCL and
MALT lymphoma patients. And some other studies showed
the same results [11, 13,21, 35]. Interestingly, we found that
those studies in which survival difference was significant
had lower proportion of patients treated with chemotherapy
(33.6% [1] and 38.8% [10], respectively). While 70-100%
patients treated with chemotherapy in those studies in which
no significant survival difference was found. As a result, we
thought that it was probably chemotherapy, which poten-
tially improved the survival of DLBCL that made the
DLBCL patients have the comparable survival with MALT
lymphoma patients. For these reasons, chemotherapy-con-
taining strategy may be the optimal choice and should be
warranted for intestinal DLBCL patients.

Individual centers see only small numbers of patients
with intestinal lymphoma over a long period, and there is
therefore a need for a multicenter prospective study in order
to create a database large enough for definitive analysis to be
made in order to rationalize the treatment of such patients.
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