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SUMMARY A total of 31 cases of Middle Eastern gastrointestinal lymphoma (from Mosul, Iraq)
has been analysed by conventional histology, and also by immunoperoxidase staining of trypsin-
ised paraffin sections with anti-Ig and anti-J chain antisera. Histologically these neoplasms fell
into three categories: undifferentiated lymphoma of Burkitt type (8 cases); follicle centre cell
(FCC) lymphoma, resembling European lymphomas of FCC origin (15 cases); and Mediterra-
nean lymphoma (MTL) (3 cases). Immunohistological staining of the FCC neoplasms showed
that these tumours resembled their European counterpart in that cytoplasmic Ig and J chain
could be demonstrated in a proportion of cases. However there was a striking difference in that
alpha chain alone, light chain alone, or J chain alone were detected in several cases (in contrast to
the predominance of mu plus kappa or lambda light chains found in European cases). Further-
more, prominent intracellular inclusions of alpha chains were found in two cases. Staining of the
MTL cases revealed that the characteristic mucosal plasma cell infiltrate was positive for alpha
chain (weakly) and J chain (strongly) but that the invasive cells which morphologically resembled
FCCs were negative for both constituents.

It is argued that these three histological categories constitute the major types of gastrointestinal
lymphoma in the Middle East; and that in MTL the invasive lymphoma is of FCC type.

Continuing interest in primary gastrointestinal lym-
phoma as it occurs in the Middle East is occasioned
by its remarkably high incidence in that area and by
the fact that a high proportion of the cases demons-
trate unusual specific clinicopathological features
which have been characterised by the term Mediter-
ranean lymphoma (MTL). An as yet unknown
proportion of cases of MTL are associated with the
presence in the serum or duodenal juice of an
abnormal alpha heavy chain and the term alpha
chain disease (ACD) has been used for these cases.'
The explanation of the high incidence of gastroin-

testinal lymphoma in Middle Eastern countries and
the nature and interrelation of MTL and ACD con-
tinue to be poorly understood. Among the reasons
for this is a lack of consensus regarding the his-
topathology of these tumours despite numerous
publications from both the Middle East and else-
where.2 6 Changing concepts in lymphoma
classification and poor tissue preservation in many
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of the cases have combined to give a confusing pic-
ture of Middle Eastern gastrointestinal lymphoma.
In this study we report an analysis of 31 cases. We
have made a histological diagnosis only from sec-
tions in which the tissue was well preserved and have
complemented subjective observations with
immunohistochemical techniques. Our results sug-
gest that gastrointestinal lymphoma in the Middle
East falls into three principal categories; undifferen-
tiated (Burkitt-like) lymphoma, lymphoma of folli-
cle centre cell (FCC) origin and MTL. Furthermore,
the patterns of cytoplasmic Ig and J chain expression
appear to differ in several respects from those com-
monly encountered in European non-Hodgkin's
lymphoma.

Material and methods

The study was based on 31 cases of intestinal lym-
phoma from the files of Department of Pathology,
Mosul Medical College, Iraq, which provides a diag-
nostic histopathology service for all teaching hospi-
tals in Mosul and Nineveh provinces. Standard 5 aum
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Fig. 1 Undifferentiated (Burkitt-like) lymphoma showing
a monomorphic population ofcells with darkly staining
nuclei and scattered phagocytic histiocytes. Haematoxylin
and eosin x 400.

sections were prepared from the available paraffin
blocks of these cases and were stained with
haematoxylin and eosin. The tumours were then
categorised according to the scheme described
below and correlations made between the types of
lymphoma, the age and sex of the patients, and the
site of intestinal involvement. Sections from all cases
were stained by the immunoperoxidase technique
following trypsin digestion for a, y, & ,u immuno-
globulin (Ig) heavy chains, K & light chains and J
chain.* Details of the methods used have been pre-
viously described.78 To establish the optimum time
necessary for trypsin digestion increasing digestion
times and, if necessary, increasing concentrations of
trypsin were used followed by staining with antisera
against K & X chains. When optimum staining of
reactive plasma cells was thus obtained additional
sections were then stained for the antigens listed

*Antisera to human Ig components were purchased from Dako
Immunoglobulins a/s Denmark. Antihuman J chain was purchased
from Nordic Immunological Laboratories, Hoiland.

above. The titre of antiserum to a heavy chain was
decreased tenfold (from 1/1000 to 1/100) when
staining those cases characterised morphologically
as MTL.

Results

HISTOLOGICAL CATEGORIES
Eight cases were classified as undifferentiated lym-
phoma (Burkitt-like) (Fig. 1). These were character-
ised by a monomorphic population of moderately
large cells with little cytoplasm and nuclei containing
dark finely dispersed chromatin with 1-4 nucleoli.
Scattered amongst these were phagocytic histiocytes
with foamy cytoplasm giving the characteristic
"starry sky" appearance.
Follicular centre cell (FCC) lymphoma was the

diagnosis in 15 cases (Fig. 2). No attempt was made
to subdivide these tumours which consisted of a var-
ying number of small centrocytes (small cleaved
cells), large centrocytes (large cleaved cells) and
centroblasts (large non-cleaved cells). The irregular
nuclear outlines of the FCCs allowed these tumours
to be clearly distinguished from the undifferentiated
group. Plasmacytic differentiation was not a feature.
In many cases much of the tissue was poorly fixed
and the FCC nature of the tumour was not discern-
ible (Fig. 3), the shrunken cells resembling small
lymphocytes or plasmacytoid cells.

There were three cases of MTL (Fig. 4). In two of
these the characteristic diffuse plasmacytic infiltra-
tion was present both in adjacent small bowel
mucosa and within the tumour. The sheets of plasma
cells gave way to variably sized foci composed
almost exclusively of cells morphologically identical
with FCCs, while in some areas the two distinct cell
types were intimately mixed. In one case bizarre
multinucleated cells were present amongst the
FCCs. In the third case, available material consisted
of a mucosal biopsy which showed the characteristic
plasma cell infiltrate of MTL and a lymph node
which showed diffuse replacement by a mixture of
follicle centre cells and mature plasma cells.

In five cases no confident morphological diagnosis
could be made. In four of these poor fixation was
responsible, while in one the tumour consisted of
bizarre large monomorphic cells with abundant
cytoplasm and prominent nuclei. This case could not
be placed into an established category of lymphoma
and the possibility that it was an anaplastic tumour
of non-lymphoid origin could not be excluded.

CLINICAL FEATURES (TABLES 1, 2, 3)
Males outnumbered females by almost 2:1 in this
series but there were no significant sex differences
between the individual histological categories. The
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Fig. 2 Follicular centre cell (FCC) lymphoma showing a mixture ofcells with irregular nuclear outlines and larger cells
with clear, more rounded nuclei and prominent nucleoli, some of which are apposed to the nuclear membrane.
Haematoxylin and eosin (a) x 400; (b) x 1000.
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Fig. 3 FCC lymphoma (same case as Fig. 2) showing the effects ofpoor fixation. The cells resemble lymphocytes and
lymphoplasmacytoid cells. Haematoxylin and eosin (a) x 400; (b) x 1000.
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Fig. 4 Mediterranean lymphoma (MTL). The small intestinal mucosa adjacent to the tumour has lost its villi and shows an

infiltrate in the lamina propria. High power detail of this tumour (right) shows distinct plasma cell and FCC areas.

Haematoxylin and eosin (a) x 40; (b) x 400.

Table 1 Classification and sex distribution of31 cases of
intestinal lymphoma

Male Female Total

All cases 20 11 31
Undifferentiated (Burkitt-like) 5 3 8
Follicular Centre Cell (FCC) 8 7 15
Mediterranean Lymphoma (MTL) 2 1 3
Unclassified 5 - 5

peak age incidence was in the third decade but the
majority of undifferentiated lymphomas occurred in
children. There was relative sparing of the mid-
portion of the small intestine with the majority of

undifferentiated lymphomas occurring distally,
while cases of MTL involved the proximal small
bowel. Cases of FCC lymphoma were equally
divided between the proximal and distal small intes-
tine.

IMMUNOCHEMISTRY (TABLE 4)
No immunoglobulin could be demonstrated in any

of the cases of undifferentiated (Burkitt-like) lym-
phoma. Immunoperoxidase staining showed a

monotypic Ig pattern in seven cases of FCC lym-
phoma (Fig. 5). Of these four contained FCCs stain-
ing for a chain alone with no light chains demons-

Table 2 Ages (yr) of31 patients with intestinal lymphoma-

0-10 11-20 21-30 31-40 41-50 51-60 > 60

All cases 6 4 11 6 3 - 1
Undifferentiated 5 1 - 1 1 - -

FCC 1 1 7 4 1 - 1
MTL - 1 1 - 1 - -

Unclassified - 1 3 1 - -
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Table 3 Site oftumour in 31 cases ofintestinal lymphoma

Prox Mid Distal Not
specified

All cases 10 4 13 4
Undifferentiated 2 2 4 -

FCC 5 - 8 2
MTL 2 1 - -

Unclassified 1 1 1 2

Prox = duodenum & jejunum.
Mid = proximal ileum.
Distal = ileum & ileocaecal.
NS = not specified.
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Table 4 Cases showing positive IP staining in 31 cases of
gastrointestinal lymphoma

Type a y / K X J

FCC + - - _ _ +
FCC + +

FCC + *
FCC +* +

FCC - - - + +
FCC - - - + +
FCC - - - +
MTL + plasma cellst - - - - + plasma cells
MTL + plasma cellst - - - - + plasma cells
MTL + plasma cellst - - - - + plasma cell

*Present as inclusion bodies.
tAnti a used at 1/100.
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Fig. 5 FCC lymphoma stained for (a) K chain (b) chain and (c) chain. There is monotypic staining ofCIg within FCCs
which also contain J chain. Immunoperoxidase x 400.

trated. Three of these also stained for J chain. The a

chain in two cases appeared as dark staining granu-
lar inclusions (Fig. 6). This positive a chain staining
was obtained with the standard dilution of antiserum
(1/1000). In the remaining three cases no heavy
chain could be demonstrated and tumour cells could
be shown to contain respectively K and J chains, X

and J chains and J chain alone.

The plasma cells in the three cases of MTL stained
strongly for J chain (Fig. 7) and weakly for a chain
with the standard dilution of anti-a antiserum but
strongly when the dilution was increased tenfold
(Fig. 8). However, the islands of FCCs and isolated
FCCs in these cases consistently failed to stain, as
did the large bizarre multinucleated cells in the
single case in which they were present. In the lymph
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Fig. 6 FCClymphoma showing intracellular inclusions
staining for a chain. The antiserum has been applied at a
dilution of 1/1000. Immunoperoxidase x 400;
inset x 1000.

node involved by MTL the intimately mixed
dimorphic population of mature plasma cells and
FCCs could be clearly distinguished by
immunoperoxidase staining (Fig. 9).

Discussion

Despite the large numbers of cases of primary gas-
trointestinal lymphoma that occur in the Middle
East the histology of the tumours is a subject fraught
with confusion. Part of the difficulty has arisen
because of attempts to analyse tissue that is poorly
preserved. As shown in this study the appearance of
a tumour alters radically with poor fixation. Nuclei
lose their characteristic shapes as a result of shrink-
age and the cytoplasm becomes drawn out giving an
impression of plasmacytic or plasmacytoid differen-
tiation.
The interpretative difficulties arising from these

technical artefacts are compounded by the current
confusion which surrounds the classification of

Fig. 7 MTL stained for J chain. There are negative foci
within a sea ofpositively staining plasma cells.
Immunoperoxidase x 40.

non-Hodgkin's lymphoma. This confusion is largely
due to the multitude of terms used to describe folli-
cle centre cells (FCC) at various stages in their
development. It is for this reason that in this study
we have grouped together under the single title
"FCC lymphoma" all the cases which, morphologi-
cally, appear to arise from B cells of the follicle
centres.

Classification of the samples in this simplified
fashion makes it clear that there are three principal
types of Middle East gastrointestinal lymphoma.
The first of these is an undifferentiated (Burkitt-
like) lymphoma, most commonly seen in children9
and closely resembling childhood intestinal lym-
phoma tumour seen in Western countries.'0 The
second category is FCC lymphoma which is also well
recognised in the West; whilst the third type is
Mediterranean lymphoma, a neoplasm which, in
contrast to the two previous categories, is rarely, if
ever, seen in Western countries.
The division into three types is also evident when
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Fig. 8 Sequential sections ofMTL stained with anti-a-antiserum at (a) I111000 (b) and I11100. The abnormal a-chain in
the plasma cells is best stained with the more concentrated antiserum (compare Fig. 6). Note the Ig-negative FCCs.
Immunoperoxidase x 400.

other large series of gastrointestinal lymphoma
reported from the Middle East are analysed. Both
Selzer et al,5 who reported 43 cases from Israel, and
Al Saleem and Zardawi6 who described 145 cases
from Iraq recognised undifferentiated (Burkitt-like)
lymphoma and MTL(ACD) as distinct groups
within their series. With the exception of five plas-
macytomas Al Saleem and Zardawi categorised the
remainder of their cases as moderately or poorly-
differentiated diffuse lymphocytic lymphomas.
Although none of these cases was illustrated, the use
of this term, which is from the Rappaport
classification," infers that the tumours were com-
posed of FCCs. Selzer et al clearly illustrated FCC
tumours and used a variety of terms from the BNL1
classification'2 to categorise a large group of their
cases. These terms can be equated with those used
by Lennert'3 and Lukes and Collins'4 to describe
FCC lymphomas.

Extensive immunoperoxidase studies of nodal
FCC lymphoma of European origin in the past have

demonstrated intracytoplasmic Ig of a single light
chain class (usually with associated J chain) in up to
65% of cases.I5-I It should be emphasised that the Ig
in such cases is present within FCCs and not plasma
cells. The results of immunoperoxidase staining of
FCC lymphomas in the present series paralleled
these previous investigations, in that approximately
50% showed a monotypic staining pattern. The fact
that this figure was somewhat lower than expected
on the basis of previous experience may well reflect
the fact that many of these cases appeared to have
been fixed in formalin for long periods before
embedding. This was inferred from the long trypsin
digestion times required in order to obtain
satisfactory staining. It is probable that this
prolonged exposure to fixatives produced
artefactually negative staining results in a number of
cases.
Although the finding of monotypic cytoplasmic Ig

in several of the FCC lymphomas in this series paral-
leled the pattern found in European FCC lym-
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Fig. 9 Lymph node from a case ofMTL stained for a-chain. The mixture ofIg-positive and negative cells is clearly shown
in the high power view to be plasma cells and FCCs. Immunoperoxidase (a) x 40, (b) x 1000.

phomas, there was a striking difference in the type
of Ig present. The Middle East cases stained for
alpha chain alone or light chain alone, whilst one
case stained for J chain alone. In contrast European
cases of FCC lymphoma almost always stained for
mu chains accompanied by light chain, and we are
not aware of any previous reports of FCC lym-
phomas staining for light chain or J chain alone.
Furthermore, it is of interest that in two cases
intracellular inclusion bodies consisting of alpha
chains (unaccompanied by light chain or J chain)
were prominent. Such pure alpha chain inclusions
have not previously been described.
The explanation for the unusually high frequency

of alpha chain-positive FCC lymphomas in this
series is not apparent although it may reflect the fact
that these cases were of gastrointestinal rather than
nodal origin. It should be emphasised that there was
no suggestion that the "alpha chain only" cases were
in any way related to MTL. Not only did these
tumours lack any histological resemblance to MTL,
but in addition the non-malignant areas of mucosa,

when present, were free of a plasmacytic infiltrate of
the alpha chain disease type. Furthermorc, it should
be noted that the alpha chain present in the FCC
lymphoma cells stained strongly with normal
concentrations of anti-alpha chain antiserum. This
contrasts with the pattern in classical ACD, in which
the lamina propria infiltrate can only be stained
satisfactorily by using high concentrations of anti-
alpha chain antiserum.

Histologically the FCC tumours occurring in the
Middle East are not obviously different from those
that occur in the West. Almost all the tumours are
diffuse and, as in the undifferentiated cases, there is
no specific associated mucosal abnormality. The his-
tology of these cases varies considerably depending
on which FCC cells predominate in any particular
case but there is little point in subdividing these
tumours any further at this time, although this may
be important when considering prognosis. Common
aetiological factors if they exist are likely to apply to
all FCC tumours.
The high incidence of undifferentiated (Burkitt-
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like) lymphoma occurring in the Middle East is evi-
dent from many publications from that region.9 The
cases occur most frequently but not exclusively, in
children and there is no associated mucosal abnor-
mality. Histologically, there is close resemblance to
Burkitt's lymphoma but whether these cases are true
examples of Burkitt's lymphoma awaits further
immunological and viral studies.

In a previous study of five cases of primary gas-
trointestinal lymphoma from the Middle East a
characteristic staining pattern was noted when
mucosal biopsies from patients with ACD were
stained for Ig using immunoperoxidase.'8 In these
cases the plasma cells stained monotypically for a
chain but only when higher than usual concentra-
tions of antiserum were used. The cells also stained
very strongly for J chain. Well defined foci of nega-
tively staining cells were observed and since they
appeared to be invading and destroying crypts it was
suggested that these cells represented the earliest
stage of invasive lymphoma although no actual
tumour tissue was available for study. It was also
suggested on morphological criteria, that the invad-
ing cells were most likely of FCC origin.
The present study provides further illustration of

the distinctive dual population of cells in MTL, with
islands of Ig and J chain-negative FCCs being sur-
rounded by mature a and J chain-positive plasma
cells. In mesenteric lymph nodes, and to some extent
in the intestinal tumours, these two types of cell are
intimately mixed and the resulting impression may
be that of plasmacytic differentiation in an FCC
tumour. Immunoperoxidase staining for J chain or a
chain clearly demonstrates the distinctive dual cell
population of MTL, the FCC component of the dis-
ease having evolved against the background of the
mature plasma cell infiltrate. This dual cell popula-
tion in MTL has been commented on by others5 but
its significance has not been understood. These
appearances do not, in our view, support the usual
explanation of the sequence of events in MTL which
is that the tumour starts as a plasmacytoma and
gradually "dedifferentiates" into a so-called
immunoblastic sarcoma in much the same way as
sometimes occurs in skeletal plasma cell
myeloma.2 20 It seems more likely that the relation
between FCCs and plasma cells in MTL is the same
as that in the normal intestine. Here, following anti-
genic stimulation, FCCs migrate via intestinal lym-
phatics, mesenteric lymph nodes and the thoracic
duct into the peripheral circulation whence they
home to the lamina propria as plasma cells.'9 The
sharp distinction between FCCs and plasma cells in
MTL is a parody of the normal anatomical relation
between these two cell types in the intestinal lamina
propria. MTL could thus be regarded as a tumour of

lamina propria FCCs which, since they are still
receptive to antigenic drive, results, in the early
stages, in massive plasmacytosis of the intestinal
lamina propria. The FCC element of the tumour is
thus at first obscured but emerges in the later stages
of the disease.
A further point raised by these immunohis-

tochemical studies relates to the question as to
whether MTL and ACD are synonymous. It has
been suggested that those cases of MTL in which the
abnormal a chain cannot be demonstrated in serum
or duodenal juice are examples of non-secretory
ACD.2' Until such time as immunohistochemical
studies demonstrate other immunoglobulins in the
plasma cells of MTL we would support this sugges-
tion which helps to simplify the concept of MTL
within the wider spectrum of intestinal lymphoma.

We are grateful to Rita-Elizabeth Woolston for skil-
ful technical assistance and to Olive Huber for typ-
ing the manuscript. Part of this work was supported
by a grant from the Leukaemia Research Fund
(DYM).
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