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Anaplastic large cell lymphoma (ALCL) has been
recognized recently as a distinct clinicopathologic
entity, restricted to a subset of CD30-positive diffuse
large cell lymphomas of T/null lineage. Some of the
characteristic features of ALCL, such as CD30 anti-
gen expression and the presence of large pleomor-
phic lymphoid cells infiltrating lymph node sinuses,
can be found rarely in diffuse large B-cell lympho-
mas. We collected 11 such cases, and their clinical,
morphologic, and immunophenotypic features are
reviewed. The age of the patients ranged from 36 to
82 years (mean, 63.2 years) with a male to female
ratio of 1:1.2. All neoplasms were nodal with a sinu-
soidal infiltrative pattern, although four neoplasms
also had foci of confluent growth. Eight tumors
were composed predominantly of large pleomor-
phic cells with occasional Reed-Sternberg-like cells.
The other three tumors had a higher proportion of
large monomorphic lymphoid cells. Necrosis and
admixed granulocytes were other common features.
Immunophenotypically, all cases were positive for
CD30 and CD20 or CD79a. All eight cases examined
for anaplastic lymphoma kinase-1 immunoreactiv-
ity were negative. In situ hybridization for Epstein-
Barr virus RNA was performed in eight cases; two
were positive. Excluding one consultation case with
no available clinical follow-up data, six patients
died of the disease within 3 years and one had dis-
ease relapse within 1 year. We conclude that an
unusual variant of diffuse large B-cell lymphoma
can closely mimic ALCL. However, these neoplasms
can be distinguished from ALCL by virtue of their
B-lineage and lack of anaplastic lymphoma
kinase-1 expression. Evidence of Epstein-Barr virus

Copyright © 2000 by The United States and Canadian Academy of
Pathology, Inc.

VOL. 13, NO. 3, P. 223, 2000 Printed in the U.S.A.

Date of acceptance: August 24, 1999.

Address reprint requests to: Raymond Lai, M.D., Ph.D., 4B2.21 University
of Alberta Hospital, 8440-112 Street, Edmonton, Alberta, Canada T6G
2B7.

infection can be found in a small subset of these
neoplasms.
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Anaplastic large cell lymphoma (ALCL), first de-
scribed as Ki-1 (CD30)-positive large cell lym-
phoma, has been recognized as a clinicopathologic
entity (1). ALCL was originally described by Stein et
al. (2) as a neoplasm composed of large pleomor-
phic lymphoid cells that express the CD30 antigen
and have a propensity to involve lymph node si-
nuses. Although most of these lymphomas were of
T/null lineage, some cases were of B-cell lineage.
More recent, it has been recognized that ALCL can
exhibit a broad spectrum of cytologic features (3).
Furthermore, a subset of ALCL overexpresses ana-
plastic lymphoma kinase (ALK)-1 as a result of a
characteristic cytogenetic abnormality, t(2;5)(p23;
g35), and is associated with young patient age and
better prognosis (4, 5). In contrast to ALCL of T/null
lineage, most CD30-positive large B-cell lympho-
mas do not carry the t(2;5)(p23;q35), are negative
for ALK-1, and clinically behave worse than ALCL
and more similar to diffuse large B-cell lymphomas
(6, 7). Thus, CD30-positive large B-cell lymphoma
has been excluded from the ALCL category in the
revised European-American classification of lym-
phoid neoplasm and the recently proposed World
Health Organization classification systems (6, 8).
Diffuse large B-cell lymphoma can selectively
and predominantly infiltrate lymph node sinuses;
this pattern has been recognized as an unusual
morphologic variant of this entity (9). Probably re-
lated to its rarity, it has not been well characterized.
A subset of sinusoidal large B-cell lymphomas are
the so-called “microvillous lymphomas,” but these
neoplasms are uniformly negative for CD30 (10, 11).
Sinusoidal large B-cell lymphomas with CD30 ex-
pression are even more rare. To our knowledge,
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only three such cases were briefly described in one
recent report; all three patients had a history of
follicular lymphoma before transformation to
CD30-positive large B-cell lymphoma (12). We col-
lected 11 cases of CD30-positive, sinusoidal large
B-cell lymphomas in patients without a previous
history of lymphoma, and the clinical, morpho-
logic, and immunophenotypic features of these
cases are presented.

MATERIALS AND METHODS

Case Selection

All 11 cases were found and collected from the
files of the Department of Laboratory Medicine and
Pathology at the Cross Cancer Institute. We initially
searched our files from 1989 to 1999 for a diagnosis
of diffuse large B-cell lymphoma with immunohis-
tochemical results of CD30 expression. All cases of
diffuse large B-cell lymphoma with CD30 positivity
were reviewed, and cases were selected on the basis
of the following criteria: 1) diffuse large cell lym-
phoma; 2) B-cell lineage, as established by CD20
and/or CD79a expression by immunohistochemis-
try; 3) evidence of a sinusoidal growth pattern; and
4) by immunohistochemistry, more than 50% of
tumor cells showing expression of the CD30 antigen
in the evenly stained areas. Hematoxylin-eosin
stains were performed on formalin-fixed, paraffin-
embedded tissue sections.

Immunohistochemistry

Monoclonal antibodies specific for the following
antigens were used: CD3, 1:50 (Novocastra Labora-
tories, Newcastle upon Tyne, UK); CD15 (LeuM1),
1:5 (Becton Dickinson, San Jose, CA); CD20 (L26),
1:100; CD30 (BerH2), 1:5; CD45 (2D1), 1:20; CD79a,
1:5; EMA (E29), 1:20; and ALK-1, 1:25 (DAKO, Mis-
sissauga, Ontario, Canada).

Tissue sections were mounted onto precleaned
slides (Superfrost; Fisher Scientific, Pittsburgh, PA),
baked at 56° C for 60 min, deparaffinized with xy-

TABLE 1. Clinical Data

lene, and rehydrated with ethanol to distilled water.
A prestaining heat-induced antigen retrieval
method was used, as previously described (13).
Briefly, tissue sections were placed in sodium ci-
trate buffer (0.01 mol/L, pH 6.0) and heated in a
microwave oven for 10 min. An automated immu-
nostainer (Ventana Biotek Medical Systems, Tuc-
son, AZ) was used. Reactivity was detected by an
avidin-biotin immunoperoxidase method with 3,3’-
diaminobenzidine-tetrahydrochloride  dihydrate
(Ventana Biotek Medical System) as the chromo-
gen.

In Situ Epstein-Barr Virus Hybridization

In situ hybridization studies to detect Epstein-
Barr virus (EBV) RNA were performed using a 30-
base oligonucleotide complementary to a portion
of EBER1 genome that is actively transcribed (up to
107 copies per cell) in latently infected cells. The
methods have been detailed elsewhere (14).

RESULTS

Clinical Data

A total of 11 cases were identified. The clinical
data of these 11 patients are summarized in Table 1.
With the exception of one consultation case (Pa-
tient 4), all patients were treated and followed up at
the Cross Cancer Institute. There were five men and
6 women, who ranged in age from 36 to 82 years
(mean, 63.2 years). Excluding Patient 4, for whom
detailed clinical data were not available, all patients
presented with primary nodal disease, and all of
them were treated with a curative intent, receiving
standard combination chemotherapy including
CHOP (cyclophosphamide, hydroxydaunomycin,
Oncovin, and prednisone) with or without localized
radiotherapy. One patient (Patient 8) also had an
autologous bone marrow transplantation after re-
lapse. Overall, 6 of 10 patients died of disease
(mean survival, 12.7 months). Of the remaining four
patients, one (Patient 8) had relapse within 1 year,

Patient Age/Sex Presentation Sites Angt:gré)or Clinical Outcome

1 58F Cervical lymph nodes I Alive without disease 11 months after diagnosis
2 67F Axillary lymph nodes I Deceased 9 months after diagnosis
3 69F Inguinal/Abdominal lymph nodes v Alive without disease 14 months after diagnosis
4 62M Supraclavicular lymph nodes NA NA
5 66F Neck lymph nodes v Deceased 15 months after diagnosis
6 64F Peri-aortic lymph nodes I Deceased 2 months after diagnosis
7 36M Cervical/abdominal lymph nodes IVB Alive without disease 24 months after diagnosis
8 40M Cervical lymph nodes IIIA Relapsed 6 months after diagnosis; alive without disease after BMT
9 79M Groin lymph nodes 1A Deceased 9 months after diagnosis

10 82M Intra-abdominal lymph nodes VB Deceased 14 months after diagnosis

11 72F Axillary lymph nodes IVB Deceased 27 months after diagnosis

NA, not available; BMT, bone marrow transplantation.
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which necessitated bone marrow transplantation.
Three were alive without evidence of disease, al-
though two of these three patients were recently
diagnosed, with the follow-up time period being 11
months and 14 months, respectively. Other than
Patient 4, whose HIV status was unknown, all of the
other patients had no known risk factors for HIV
infection. In addition, none of these patients had a
previous history of lymphoma.

Histologic Findings

All 11 cases were originally diagnosed as diffuse
large cell lymphoma involving lymph nodes. All
cases had evidence of a sinusoidal growth pattern,
often associated with residual atrophic lymphoid
follicles (Fig. 1). A subset (4 of 11) contained foci of
confluent tumor cell growth. Focally, the tumor
cells showed apparent cohesiveness. All cases con-
tained large pleomorphic lymphoid cells with poly-
lobulated nuclei, vesicular chromatin, prominent
nucleoli, and abundant amphophilic cytoplasm
(Fig. 2), although some cases (3 of 11) also con-
tained a population of monomorphic large lym-
phoid cells (Fig. 3). Scattered Reed-Sternberg-like
cells were also seen in some cases. Necrosis and
admixed neutrophils were the other more common
findings. Notably, tumor cells with an eosinophilic
paranuclear region were absent.

Immunohistochemical Findings

The results of the immunohistochemical studies
are summarized in Table 2. All cases were positive

FIGURE 1. A low magnification of a case of CD30-positive sinusoidal
large B-cell lymphoma. Note the expansion of the sinuses by neoplastic
cells and the surrounding residual atrophic lymphoid follicles
(hematoxylin and eosin, 100X).

A

FIGURE 2. A high magnification of the same case as in Figure 1,
illustrating the anaplastic cytology of the tumor cells (hematoxylin and
eosin, 400X).
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FIGURE 3. A high magnification of a case of CD30-positive

sinusoidal large B-cell lymphoma, which also contained a population of
monomorphic immunoblasts (hematoxylin and eosin, 400X).

for CD20 and/or CD79a (Fig. 4a) and negative for
CD3, confirming their B-cell lineage. Each neo-
plasm was also positive for CD45 and CD30 (Fig.
4b). None of eight cases tested was positive for
ALK-1. One of six cases assessed was positive for
EMA.
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TABLE 2. Immunohistochemical and /n Situ EBV Studies

Patient CD3 CD20 CD79a CD30 ALK-1 EMA CD45 EBV In Situ

1 - + ND o+ - ND o+ -
2 - - + + - ND o+
3 - + ND o+ - - ND -
4 - + ND + ND ND ND +
5 - + ND o+ - -+ -
6 - - + + ND o+ o+
7 - + ND o+ - -+ -
8 - + ND + - - ND ND
9 - + + + - - + ND
1w - + ND o+ - ND o+ +
1 - + ND + ND ND ND ND
Total 0/11 9/11 3/3 11/11 0/8 1/6 7/7 2/8

ALK, anaplastic lymphoma kinase; EBV, Epstein-Barr virus; ND, not
determined.

In Situ EBV Studies

Two of these 11 cases (Patients 4 and 10) were
positive for EBV by in situ hybridization. The HIV
status of Patient 4 (consultation case) was un-
known, and a positive signal was detected in 30 to
40% of the tumor cells (Fig. 5). The other positive
case (Patient 10) was from an 82-year-old man with
no known risk factors for HIV infection; a positive
signal was detected in roughly 10% of the tumor
cells.

DISCUSSION

We describe 11 cases of a highly unusual variant
of nodal diffuse large B-cell lymphoma, character-
ized by the coexistence of a sinusoidal infiltrative
pattern and CD30 expression. Although sinusoidal
large B-cell lymphomas have been described (9)

g o W
1 A“.\l-

L S A

° .' B e 2 Y 'g
g 3 N j
polle-i ~O

and CD30 expression in a subset of diffuse large
B-cell lymphoma is widely recognized, only three
cases of CD30-positive large B-cell lymphoma that
also had a sinusoidal pattern have been described;
all had a history of follicular lymphoma (12). In
contrast to these three previously reported cases, all
of the cases described here were from patients
without a previous history of lymphoma.

Most cases (8 of 11) were composed predomi-
nantly of cells with cytologic features similar to
those seen in the classic type of anaplastic large cell
lymphoma. The cytologic features, cohesiveness of
the tumor cells, and the sinusoidal growth pattern
are suggestive of metastatic carcinoma and mela-
noma, which can be excluded by the appropriate
immunohistochemical studies. The overall mor-
phologic features and the CD30 positivity also make
these lesions a close mimic of ALCL. However, de-
spite the overall histologic similarities with ALCL,
neoplastic cells with an eosinophilic paranuclear
region, which have been reported as a constant
finding for ALK-positive ALCL (3), were absent.
These tumors can be further distinguished from
ALCL by virtue of their B-cell lineage, uniform CD45
expression, infrequent EMA positivity, and the ab-
sence of ALK-1 expression.

In addition to ALCL and metastatic melanoma/
carcinoma, the other entities that should be in-
cluded in the differential diagnosis are microvillous
lymphoma and the recently described diffuse large
cell lymphomas that express ALK but without t(2;5)
or CD30 expression. Despite the close morphologic
similarities, microvillous lymphomas are uniformly
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FIGURE 4. The tumor cells were strongly positive for CD20 (A) and CD30 (B) (immunoperoxidase, 400X).
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FIGURE 5. In situ hybridization for Epstein-Barr virus RNA showing
the presence of many positive tumor cells in Patient 4 (original
magnification, 400x).
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CD30 negative (10). Similar to our cases, the sub-
type of diffuse large B-cell lymphomas described by
Delsol et al. (15) generally have a sinusoidal pattern.
However, they are composed of monomorphic im-
munoblasts, and they differ immunophenotypically
from our cases, being uniformly CD30 negative,
EMA positive, and ALK positive.

Clinically, sinusoidal CD30-positive large B-cell
lymphomas seem to be largely a disease of older
individuals. In our series, the mean age was 63.2
years and 9 of 11 patients were older than 55 years.
The male-to-female ratio was 1:1.2. These data are
similar to those of standard diffuse large cell lym-
phomas (mean age, 57 years; male-to-female ratio,
1:1) (9). Despite treatment, most (6 of 10) died of
the disease with a relatively short mean survival
(12.7 months). In addition, one of the remaining
four patients relapsed 6 months after the diagnosis.
Thus, these tumors are associated with a worse
clinical outcome than that with diffuse large B-cell
lymphoma as a group, which has been reported to
have a remission rate of 80% and an overall survival
rate of 60% (16). It is interesting that the three cases
of CD30-positive sinusoidal large B-cell ymphoma
described by Alsabeh et al. (12) also did poorly: one
patient died 10 months after diagnosis, and two
patients had relapse of the disease shortly after
bone marrow transplantation. Although it has been
shown that CD30 expression in diffuse large B-cell
lymphoma does not have any significant impact on
survival (7), large B-cell lymphoma with CD30 pos-
itivity and a sinusoidal growth pattern may in fact
carry a poor prognosis.

We found evidence of EBV infection in 2 of these
11 cases by in situ hybridization. EBV also has been
demonstrated in some cases of ALCL (17). It is
possible that EBV may play a role in contributing to
the pathogenesis of some of these neoplasms. EBV
also may be related to the CD30 expression ob-
served in these tumors, because some EBV-related
immunoblastic proliferations are known to express
CD30 (18).

CONCLUSION

We presented 11 cases of CD30-positive sinusoi-
dal large B-cell lymphoma, which can closely mimic
ALCL. Despite the morphologic and immunophe-
notypic similarities, they can be distinguished from
ALCL by virtue of their B-cell lineage, lack of ALK-1
expression, and lack of cells with an eosinophilic
paranuclear region. As a group, they seem to be-
have aggressively and may be worse than standard
diffuse large B-cell lymphomas. Although the bio-
logic nature of these neoplasms is yet to be defined,
EBV may play a role in the pathogenesis of some of
these neoplasms.
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Book Review

Fenoglio-Preiser CM, Noffsinger AE, Stemmer-
mann GN, Lantz PE, Listrom MB, Rilke FO:
Gastrointestinal Pathology: An Atlas and
Text, 1312 pp, Philadelphia, Lippincott Wil-
liams & Wilkins, 1999 ($299).

This is the second edition of a textbook of gas-
trointestinal pathology, first published in 1989. It
covers the neoplastic and non-neoplastic dis-
eases of the esophagus, stomach, and intestines,
illustrating the salient points with high-quality
photographs. The text was updated and the in-
ventory of pictures was expanded so that this
second edition is almost 400 pages thicker than
its predecessor.

Dr. Fenoglio-Preiser and her team (which
has also undergone some changes from one edi-
tion to another) are well-read and experienced
gastrointestinal pathologists as evidenced by
their discussion of complex issues, encyclopedic
coverage of the material, and an outstanding col-
lection of illustrations. In addition to the usual
stuff that can be found with some variation in
other texts, this book excels in presenting hard-
to-find gross specimens and not-so-common
variants of common diseases. Where else could
one find a picture of a specimen of tracheo-

esophageal fistula or prostaglandin gastropathy
so meticulously dissected? For an example of
how the authors treat common diseases, just
look up the chapter on colonic polyps and can-
cers. Diagrams are used to explain concepts or
current theories, such as the pathogenetic role of
Helicobacter pylori, or to summarize the clinical
features of the hereditary colon cancer syn-
dromes. Tables are used to present salient patho-
logic features of important diseases for quick
review or to provide lists of etiologic agents.
This is an elegant, esthetically pleasing atlas
garnished with an erudite text. It gives an excel-
lent overview of advances and discoveries that
took place in the field of gastrointestinal pathol-
ogy during the past 10 years, enough to keep you
au courant for the next few years, until the third
edition comes out. This book is a treasure trove
of gross and microscopic images that deserves to
be revisited from time to time by practicing pa-
thologists, gastroenterologists, and surgeons
who deal with the alimentary tract diseases.

Ivan Damjanov
University of Kansas School of Medicine
Kansas City, Kansas
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