Jichi Medical University Journal 30 (2007) 173

Flow cytometric evaluation of endoscopic biopsy
specimens from patients with gastrointestinal
tract B-cell lymphoma: a preliminary report

Satoko Oka"?, Kazuo Muroi'?, Kazuya Sato’,

Chizuru Kawano-Yamamoto'?, Masuzu Ueda’, Yoko Ono’,
Tomohiro Matsuyama1’2, Masaki Toshima’, Ken Ohmine',
Katsutoshi Ozaki', Masaaki Takatoku', Masaki Mori'?,
Tadashi Nagai', Keiya Ozawa"*

Abstract

Based on histological examinations of endoscopic biopsy specimens, gastrointestinal (GI)
tract B-cell lymphoma was diagnosed in 18 patients who had GI tract symptoms as their
initial presentation. The affected sites were the stomach, small intestine and large intes-
tine in nine, seven, and two patients, respectively. The histological classifications were as
follows: thirteen patients had diffuse large B-cell lymphoma, one had mucosa-associated
with lymphoid tissue (MALT) lymphoma, one had mantle cell lymphoma, while three pa-
tients had other types. The flow cytometric analysis of biopsy specimens showed restrict-
ed light chain expression in the specimens from seven out of nine patients. The specimens
from three out of the another seven patients showed a high expression of CD19 or CDZ20,
however, no light chain expression was determined in any of the seven patients because
of insufficient cell numbers. Abnormal karyotypes were observed in the specimens from
two of five patients. The analyses using histological examinations combined with flow cy-
tometry (FCM) for ordinary endoscopy and biopsy specimens were thus found to have a
significant value for the diagnosis of GI tract B-cell lymphoma.

(Keywords: Flow cytometry, B-cell lymphoma, gastrointestinal tract, endoscopy, biopsy)

Introduction

Primary GI tract lymphoma is most frequently shown in the stomach, followed by the small intestine
and colon and the majority of gastric lymphoma arises from MALT"™?. MALT lymphoma is defined as
an extra-nodal marginal zone B-cell lymphoma of the MALT type in peripheral B-cell lymphoma and is
associated with Helicobacter pylori infections"™
and CD 79, but not CD5, CD10 or CD23"'. The evaluation procedures for GI tract lymphoma includes

endoscopy, endoscopic ultrasound, conventional abdominal ultrasound, and abdominal computed tomog-

. MALT lymphoma cells express B-cell antigens CD20

raphy scans. Usually, all types of B-cell lymphoma show a restricted light chain expression “, Therefore,
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to diagnose B-cell lymphoma, the most essential finding is restricted light chain expression in biopsy
specimens. In Japan, ordinal examinations for symptoms and signs arising from the GI tracts are normally
performed by gastrointestinal endoscopy. We evaluated the role of FCM for biopsy specimens obtained by

ordinal gastrointestinal endoscopy.

Patients and Methods
Patients

Patients admitted to Jichi Medical University Hospital from January 1992 to August 2006 were retro-
spectively surveyed. An original endoscopic examination was performed on patients complaining of GI
tract symptoms as their initial presentation. Biopsy specimens from each patient were collected and used
for both histological examination and FCM. The number of biopsy specimens taken by endoscopic pro-
cedures was determined by the discretion of the gastroenterologists and the number of cells containing
samples was not counted. In cases where sufficient numbers of cells from the biopsy specimens could be
obtained, either a chromosomal analysis, a Southern blot analysis or both were performed.

Histological examination

The biopsy specimens were fixed in formalin and stained with a solution containing Hematoxylin-Eosin
and Wright-Giemsa. Immunostaining was performed using a panel of monoclonal antibodies including
CD20 (L26; DakoCytomation, Glodtrup, Denmark), CD10 (Dako), CD3 (Dako) and cyclin D1 (Dako).
The histological subtypes were defined according to the World Health Organization Classification™ .

FCM

Biopsy specimens were dissected and suspended in phosphate-buffered saline containing 1% bo-
vine serum albumin to obtain single cell suspensions. Single-color FCM was performed as reported
previously™®. Briefly, the cells were stained with a panel of fluorescein isothiocyanate- or phycoerythrin-
conjugated monoclonal antibodies as follows: CD19 (B4; Coulter Immunology, Hialeah, FL), CD10
(Dako), CD20 (B1; Coulter), CD5 (Leul; Becton Dickinson Immunocytometry Systems, San Jose, CA),
CD7 (Leu 9; Becton), CD2 (OKT11; Ortho Diagnostic Systems, Beerse, Belgium), CD1 (Dako), CD3
(OKT®6; Ortho), CD4 (OKT4; Ortho), CD8 (OKTS; Ortho), CD14 (Mo2; Coulter), CD33 (Leu-M9;
Becton), CD56 (Leu-19; Becton), CD25 (anti-IL-2 receptor; Becton), HLA-DR (OKDR; Ortho), immu-
noglobulin (Biosource International, Camarillo, CA or Dako), kappa light chain (Biosource or Dako) and
lambda light chain (Biosource or Dako). For the negative controls, the cells were stained with isotype-
matched control antibodies. The stained cells were analyzed using a flow cytometer (Cytron, Ortho Di-
agnostic Systems, Raritan, NJ or FACSCalibur, Becton Dickinson Biosciences, San Jose, CA). The B-cell
clonality was determined by the quantification of the kappa and lambda light chain expression. Because
normal kappa/lambda ratios are within the range of 0.5 to 3.0, any values outside this range were re-

garded as indicating the existence of clonal B-cells.

Results
Based on the histological examination of endoscopic biopsy specimens, 18 patients were diagnosed as
having GI tract B-cell lymphoma as shown in Table 1. Ten were males and eight were females, and the
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median age was 62.5 years (range: 33-81 years). The endoscopic biopsy sites were in the stomach, in the
ileum and in the ascending colon in nine, seven, and two patients, respectively. The histological subtypes
were as follows: thirteen patients with diffuse large B-cell lymphoma, one with MALT lymphoma, one
with mantle cell lymphoma, one with follicular lymphoma and two with unclassified B-cell lymphoma.
For FCM, 500 to 10,000 cells were analyzed using each antibody. Over 60% of B-cell antigen expression
including CD19, CD20 and CD10 were observed in the specimens from 14 of the 18 patients. The light
chain expression was observed in the specimens from 11 of the 18 patients using FCM; the specimens
from nine of the 11 patients were assessed to include clonal B-cells, according to the previously published

criteria™

. Of the nine patients, the specimens from four patients were dominant for kappa light chain
expression and those from five patients were dominant for lambda light chain expression (Figure 1). The
specimens from two other patients, case 8 and case 15, showed no restricted light chain expression, al-
though these specimens showed more than 90% in CD20 expression. The light chain expression was not
analyzed in the specimens from another set of seven patients because of insufficient cell numbers. How-
ever, the specimens from two patients among these, case 1 and case 7, included cells expressing CD19 or
CD20 by more than 85%. No rearrangement of immunoglobulin heavy chain genes was detected in the
specimens from the two patients, although the restricted light chain expression was shown in one of the
two specimens. Abnormal karyotypes were observed in the specimens from two of five patients and in

cases where there were chromosomal abnormalities, restricted light chain expression was observed.

Discussion

Neoplastic B-cells usually express either kappa light chain or lambda light chain on their surface but
not both™". Therefore, restricted light chain expression is the most important diagnostic marker for
B-cell lymphoma. FCM is a powerful tool for identifying B-cell lymphoma infiltrating into the lymph
nodes, peripheral blood and bone marrow'*®. Using FCV,, it is possible to obtain not only restricted light
chain expression but specific antigen expression associated with B-cell lymphoma, such as the dual posi-
tivity of CD5 and CD20"*""". An endoscopic examination is essential for the diagnosis of GI tract B-cell
lymphoma and the potential advantage of the method resides in patients whose condition may be too
unstable for undergoing general anesthesia and open surgical biopsy. There have been only a few reports
on the flow cytometric analysis of biopsy specimens obtained from original endoscopic examination™" %,
In this study, we performed flow cytometric evaluation on endoscopic biopsy specimens obtained from
the stomach, small intestine and large intestine. In cases where sufficient numbers of cells have been
obtained from the endoscopic biopsy specimens, over 80% of the patients (nine of 11 patients) had bi-
opsy specimens showing restricted light chain expression, while two patients did not. The reason for the
lack of restricted light chain expression in the latter cases is not certain. The neoplastic B-cells in these
specimens may have dually expressed both light chains or demonstrated an absence of light chain expres-

si onm’ 14

', The cell numbers in the biopsy specimens obtained by GI tract endoscopy are crucial for a flow
cytometric analysis. In our study, the specimens from seven patients contained insufficient cell numbers
to perform a flow cytometric analysis and as a result, the light chain expression was not determined in
these patients. However, among these patients, the specimens from two patients showed a high expres-
sion of CD19 or CD20, thus suggesting the presence of clonal B-cells. Monoclonal immunoglobulin heavy

chain gene rearrangement was not detected in the two patients by a Southern blot analysis and abnormal



177

Jichi Medical University Journal 30 (2007)

‘AiAnisod-0T@O deam e pamoys

S[182 8yl 10 18sgns ® pue ‘+ureyd 1ybI| epqwe| pue +9B| ‘+0ZdD 84eMm gT 9sed wWoll paurelqo suswioads Asdoiq oidoosopus 8y Ul |92 8yl

epquie’]

eddeyy

sIsAeue 2118W0IA0 Mo|4 T 2inBi4

319

H0l (0 201 01 TR 1 201 [0l (0l 20l [0l o0
O
= = - @
[ S e 2
Zhl . zh Zh =
» L, 3
{—1 (=] (=1 q
¢)
s 5 5 =
02dO 01dO 19}}edS 9pIS

000l 008 009 00F 002 O
- b d
) re Q
S ‘3
[ e [ = =7
@ P
&8 =R =
®
...m, =




178 Flow cytometry for GI tract B-cell lymphoma

Figure 2 The histological finding of the endoscopic biopsy specimens from case 18. Infiltration of
intermediate-sized atypical lymphoid cells with nuclear membrane irregularity is shown (Hematoxy-
lin-Eosin staining, X 400).

karyotypes were detected in the specimens from only two of five patients. These results indicate that
the cell numbers are essential for FCM, a Southern blot analysis and a karyotypic analysis of endoscopic
biopsy specimens.

In the classification of GI tract B-cell lymphoma, most of our patients had diffuse large B-cell lympho-
ma, while only one patient had MALT lymphoma. Since the transformation from low-grade to high-grade
MALT lymphoma and diffuse large B-cell lymphoma has been shown"”, diffuse large B-cell lymphoma in
our patients may have progressed from low-grade MALT lymphoma. We believe that original endoscopic
histological examination combined with FCM still has significance for the diagnosis of GI tract B-cell
lymphoma, as a screening tool for the patients complaining of GI tract symptoms. The flow cytometric
analysis of endoscopic biopsy specimens can provide clinically useful information in the diagnosis of GI
tract B-cell lymphoma.
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