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Fig. 9 A vacuole and
associated MVBs
(arrows), one appearing
to fuse with the vacuole
(arrowhead); *
nuclear blebs; L =

lysosome. Uranyl
acetate and lead
citrate x 31 025
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The place of signet ring cell lymphoma in the general
classification oflymphomas
On the limited evidence available signet ring lym-
phoma occupies a well-defined niche. The cases so
far reported,'4 with one exception, have been
follicular lymphomas with a predominantly cleaved
(centrocytic) cell population-that is, in the Rappa-
port classification: nodular, poorly differentiated,
lymphocytic. Further similarities also exist in the
immunoglobulin content of the tumour cells of the

Fig. 10 Detail of a large
irregular MVB near a vacuole (v).
Uranyl acetate and lead citrate
x 24 150

follicular cases as demonstrated by immunoper-
oxidase stains. In five of the eight reported cases
(including this one) the heavy chain has been IgG
and in three cases none was demonstrated; in four
lambda light chain has been found, two contained
kappa light chain and in two light chains were not
found.14

It thus appears that signet ring lymphoma is, on
available evidence, an unusual variant of follicular
centrocytic lymphoma with a rather constant pattern
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of cytoplasmic immunoglobulin production.
The possible exception to this generalisation is

represented by case 2 of Van den Tweel et al.2 This
case was diagnosed as immunoblastic sarcoma and
although signet ring cells were present they were very
few in number and a more prominent feature was the
presence of many Russell's bodies.

The origin and nature ofthe vacuoles
Six cases from the previous reports have been studied
by electron microscopy. In five the vacuoles have
been observed to be membrane-bound and all six
have contained variable numbers of intravacuolar
microvesicles. Vernon et al.3 state that the limiting
membrane of the vacuoles is continuous with
adjacent smooth endoplasmic reticulum, although
this feature is not illustrated. We have not been able
to confirm this observation but we have noted a
relation with the RER, although continuity between
vacuole membrane and RER was not found. This
ultrastructural pattern does not, however, resemble
the accumulations of RER which formed the
cytoplasmic inclusions in cases IP, RW and MS of
Kim et al.1

Previous workersl-3 with the exception of Moir4
also agree that immunoperoxidase stains demon-
strate the presence of immunoglobulin within the
signet-ring cells although they comment that
staining is usually confined to a narrow peripheral
rim of the vacuoles. The consensus thus appears to
be that the vacuoles are accumulations of intra-
cellular immunoglobulin, and Vernon et al.3 suggest
that it is stored within the microvesicles. Previous
authors12 have thus tended to consider the signet
ring lymphomas as being in some way analogous
with lymphomas in which Russell's bodies are
prominent and have implied that the two types of
inclusion are related phenomena, although ultra-
structurally they are quite different.
Our own findings differ somewhat from most

previously reported observations.'-3 The immuno-
peroxidase technique did not convincingly demon-
strate intravesicular immunoglobulin agreeing with
the results of Moir.4 The suggestion that the intra-
vacuolar vesicles contain immunoglobulin3 might be
compatible with these findings, since in our case
these vesicles were sparse, many vacuoles appearing
entirely empty. The small vacuoles containing many
vesicles would be expected to stain for immuno-
globulin and such vacuoles may perhaps have been
present, but not recognisable by light microscopy, in
those cells staining positively for immunoglobulin.
However, we are not convinced that the intra-

vacuolar vesicles are, in fact, stored immunoglobulin
and our ultrastructural observations suggest that
they may be derived from MVBs. The evidence for
this lies in the frequent proximity of MVBs to the
vacuoles and the identical size and structure of the
vesicles in the MVBs and the vacuoles although only
one example where an MVB appeared to be in
continuity with a vacuole could be found (Fig. 9).
MVBs are a form of lysosome7 and structures
interpreted as giant MVBs by Ghadially7 were
reported in multiple myeloma cells by Sorenson
(1961)8 and in reticulosarcoma cells by Vasquez,
Pavlovsky and Bernhard.9 Thus, it might be that the
vacuoles in signet ring cell lymphomas are also
giant MVBs, although our negative results with
stains for lysosomal enzymes are against this
hypothesis.

Addendum

Since this paper was accepted for publication a
further case of signet ring cell lymphoma has been
reported from Italy. However, in this case the cell-
ular inclusions were of the "Russell's body" type.'0

References

' Kim H, Dorfman RF, Rappaport H. Signet ring cell
lymphoma. A rare morphologic and functional expression
of nodular (follicular) lymphoma. Am J Surg Pathol 1978;
2:119-32.

2 Van den Tweel JG, Taylor CR, Parker JW, et al. Immuno-
globulin inclusions in non-Hodgkin's lymphomas. Am J
ClinPathol 1978;69:306-13.

Vernon S, Voet RL, Naeim F, et al. Nodular lymphoma
with intracellular immunoglobulin. Cancer 1979;44:1273-
9.

4 Moir DH. Signet ring cell lymphoma: a case report.
Pathology 1980;12:1 19-22.

6Yam LT, Li CY, Lam KW. Tartrate resistant acid phospha-
tase isoenzyme in the reticulum cells of leukemic reticulo-
endotheliosis. N Engi J Med 1971;284:357-60.

6 Henry K. Electron microscopy in the non-Hodgkin's
lymphomata. Br J Cancer 1976;31, suppl II:73-93.

7 Ghadially FN. Ultrastructural pathology of the cell. London
and Boston: Butterworths, 1975.

8Sorenson GD. Electron microscopic observations of viral
particles within myeloma cells of man. Exp Cell Res 1961;
25:219-21.

Vasquez C, Pavlovsky A, Bernhard W. Lesions nucleaires
et inclusions cytoplasmiques particulieres dans deux cas
de lymphoreticulo-sarcomes humains. CR Acad Sci
(Paris) 1963 ;256:2261-4.

10 Pileri S, Serra L, Govoni E, at al. Signet ring cell lym-
phoma: a case report. Histopathology 1981 ;5:165-73.

Requests for reprints to: Dr M Harris, Department of
Pathology, Christie Hospital and Holt Radium Institute,
Manchester M20 9BX, England.

891

 group.bmj.com on February 10, 2012 - Published by jcp.bmj.comDownloaded from 

http://jcp.bmj.com/
http://group.bmj.com/


doi: 10.1136/jcp.34.8.884
 1981 34: 884-891J Clin Pathol

 
M Harris, B Eyden and G Read
 
lymphoma.
rare variant of follicular 
Signet ring cell lymphoma: a

 http://jcp.bmj.com/content/34/8/884
Updated information and services can be found at: 

These include:

service
Email alerting

corner of the online article.
this article. Sign up in the box at the top right 
Receive free email alerts when new articles cite

Notes

 http://group.bmj.com/group/rights-licensing/permissions
To request permissions go to:

 http://journals.bmj.com/cgi/reprintform
To order reprints go to:

 http://group.bmj.com/subscribe/
To subscribe to BMJ go to:

 group.bmj.com on February 10, 2012 - Published by jcp.bmj.comDownloaded from 

http://jcp.bmj.com/content/34/8/884
http://group.bmj.com/group/rights-licensing/permissions
http://journals.bmj.com/cgi/reprintform
http://group.bmj.com/subscribe/
http://jcp.bmj.com/
http://group.bmj.com/

