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Abstract

Extra nodal marginal zone B-cell lymphoma (EMZL) of the conjunctiva typically arises in the marginal zone of
mucosa-associated lymphoid tissue. The pathogenesis of conjunctival EMZL remains unknown. We describe an
unusual case of EMZL arising from reactive lymphoid hyperplasia (RLH) of the conjunctiva. A 35-year-old woman
had fleshy salmon-pink conjunctival tumors in both eyes, oculus uterque (OU). Specimens from conjunctival tumors
in the right eye, oculus dexter (OD), revealed a collection of small lymphoid cells in the stroma.
Immunohistochemically, immunoglobulin (Ig) light chain restriction was not detected. In contrast, diffuse atypical
lymphoid cell infiltration was noted in the left eye, oculus sinister (OS), and positive for CD20, a marker for B cells
OS. The tumors were histologically diagnosed as RLH OD, and EMZL OS. PCR analysis detected IgH gene
rearrangement in the joining region (JH) region OU. After 11 months, a re-biopsy specimen demonstrated EMZL
based on compatible pathological and genetic findings OD, arising from RLH. This case suggests that even if the
diagnosis of the conjunctival lymphoproliferative lesions is histologically benign, confirmation of the B-cell clonality
by checking IgH gene rearrangement should be useful to predict the incidence of malignancy.
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Background

Extra nodal marginal zone B-cell lymphoma (EMZL) of
the conjunctiva typically arises in the marginal zone of
mucosa-associated lymphoid tissue. EMZL is common
among malignant conjunctival tumors and has a quite in-
dolent course, but relapses can be seen [1]. The pathogen-
esis of conjunctival EMZL, however, remains unknown.
Herein, we report an unusual case of EMZL arising from
reactive lymphoid hyperplasia (RLH) of the conjunctiva.

Case presentation

A 35-year-old woman had suffered from minor irritation
in both eyes, oculus uterque (OU), and was treated with
topical eye drops based on a diagnosis of allergic con-
junctivitis at an initial clinic. Since her conjunctival
lesions did not improve, she was referred to our hospital
on 17 December 2010. Her visual acuity was 20/20 OU
with a normal intraocular pressure. Slit-lamp examin-
ation demonstrated fleshy salmon-pink tumors in the
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upper and lower conjunctival fornix that extended into
the inferior palpebral conjunctiva (Figure 1A,B). The
fundus was normal. Laboratory data and complete blood
counts were within normal limits. No systemic abnor-
mality was detected except for the conjunctivas. Biopsy
of the inferior conjunctival tumors was performed OU.

Formalin-fixed, paraffin-embedded serial tissue sec-
tions were cut at a 4 pm thickness, and dewaxed paraffin
sections were stained with H & E staining. The sections
were also submitted for immunohistochemistry. After
preparation of dewaxed paraffin sections, endogenous
peroxidase activity was inhibited by immersing the slides
in 3% hydrogen peroxide in methanol for 10 minutes.
Then, non-specific binding of the primary antibody was
blocked by incubating the slides in blocking bovine
serum for 30 minutes. The slides were incubated with
primary antibodies, consisting of anti-CD20, CD3, im-
munoglobulin G (IgG) kappa and IgG lambda antibodies
(Dako, Carpinteria, CA, USA), at room temperature for
two hours. Positive signals were visualized using diami-
nobendizine as a substrate.

Histological examination demonstrated a collection of
small lymphoid cells in the stroma (Figure 1C) OD.
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Figure 1 Slit-lamp (A, B) and histological (C, D) examinations at
the initial presentation. Slit-lamp examination reveals a
conjunctival tumor with a salmon-pink appearance (A, B).
Histological examination demonstrates a collection of small
lymphoid cells in the stroma OD (C, H & E staining). In contrast,
diffuse atypical lymphoid cell infiltration is noted, involving the
conjunctival epithelium and stroma OS (D, H & E staining). Bar

indicates 100 um. OD, oculus dexter; OS, oculus sinister.

Immunohistochemically, Ig light chain restriction was
not detected. In contrast, diffuse atypical lymphoid cell
infiltration was noted together with lymphoepithelial
lesions OS (Figure 1D). Immunohistochemically, atypical

OD OS

Figure 2 Slit-lamp (A, B) and histological (C, D) examinations 11
months after the initial presentation. The salmon-pink
conjunctival tumor remains unchanged OD (A). The conjunctival
tumor shows marginal regression after radiotherapy OS (B).
Histologically, diffuse atypical lymphoid cell infiltration with plasma
cells is observed OD (C, H & E staining), while small lymphoid cells
infiltrate the stroma OS (D, H & E staining). Bar indicates 100 um. OD,
oculus dexter; OS, oculus sinister.
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lymphoid cells were positive for CD20, a marker for B
cells. The tumors were histologically diagnosed as RLH
OD, and EMZL OS. After the extraction of DNA from
the fleshy unfixed conjunctival tumor tissues, PCR ana-
lysis detected Ig heavy chain (IgH) gene rearrangement
in VH(FR1)/JH region OD and VH(FR2)/JH region OS.
Radiotherapy with a total dosage of 30 Gy was admi-
nistered OS. Slit-lamp examination demonstrated a less
marked change of the conjunctival tumor OD
(Figure 2A), whereas the tumor volume marginally
regressed OS after radiation (Figure 2B). Biopsy of the
inferior conjunctival tumors was performed again on
27 October 2011. A histological examination showed
diffuse atypical lymphoid cell infiltration, admixed with
plasma cells OD (Figure 2C). Immunohistochemically,
the atypical lymphoid cells were positive for CD20 with
deviation to kappa chains of Ig in the infiltrating
lymphoid cells. Isolated DNA from the second biopsy
tissue revealed IgH gene rearrangement in VH(FR1)/JH
and VH(FR2)/JH regions OD. Therefore, a diagnosis of
EMZL was made, arising from RLH OD. In contrast,
small lymphoid cells infiltrated the stroma OS
(Figure 2D), where IgH gene rearrangement was not
detected.

Discussion

In this case, the diagnosis of EMZL was made OS,
based on typical histological findings and B-cell mono-
clonality with IgH gene rearrangement. In contrast,
histological findings revealed RLH OD, although IgH
gene rearrangement was detected using the PCR
method. After 11 months, a re-biopsy specimen demon-
strated EMZL based on compatible pathological and
genetic findings OD. Previous studies reported that
RLH of the orbit and eyelid developed systemic lymph-
omas in the selected cases [2,3]; however, there was no
report showing EMZL of the conjunctiva which arose
from RLH in situ.

While EMZL had been thought to be induced by in-
fection and/or chronic inflammation, the pathogens have
yet to be determined. EMZL may arise at sites of chronic
antigenic stimulation due to autoimmunity (for example,
Sjogren sialadenitis [4]) but the etiology remains un-
known. We recently reported a bilateral conjunctival
lymphoproliferative disorder presenting with diffuse
lymphoid cell infiltration with IgH gene rearrangement
in one eye and without it in the contralateral eye [5].
These results suggested that conjunctival lymphoma
might arise from RLH.

Conjunctival lymphatic tissue develops after antigen
stimulation [6]. Chronic antigen stimulation basically
initiates a reactive lymphoid infiltrate with polyclonal-
ity in the normally sterile conjunctival tissues. In con-
trast, in some inflammatory situations, reactive clonal



Fukuhara et al. World Journal of Surgical Oncology 2012, 10:194
http://www.wjso.com/content/10/1/194

proliferations of B cells can occur in response to anti-
genic stimulation [7], which may be observed during
the development of conjunctival lymphatic tissue. In
this case, the histopathology initially demonstrated mild
small lymphoid cell infiltration in the stroma OD,
where IgH gene rearrangement was detected, indicating
reactive clonal proliferation of B cells in the conjunc-
tival tissue. After 11 months, EMZL was eventually
detected in the same eye. These processes suggest that
the B-cell clonal expansion plays a potential role in the
pathogenesis of malignancy from the benign conjunc-
tival RLH, which contributes to the increased incidence
of lymphoma in association with this disorder, as seen
in sialadenitis [8]. This case suggests that even if the
diagnosis of the conjunctival lymphoproliferative lesions
is histologically benign, confirmation of the B-cell
clonality by checking IgH gene rearrangement should
be useful to predict the incidence of malignancy.

Conclusion

The results in this case suggest that conjunctival lymph-
oma may arise from reactive lymphoid hyperplasia. This
case suggests that even if the diagnosis of the conjunc-
tival lymphoproliferative lesions is histologically benign,
confirmation of the B-cell clonality by checking IgH
gene rearrangement should be useful to predict the inci-
dence of malignancy.
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EMZL: extra nodal marginal zone B-cell lymphoma; H & E: haematoxylin and
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(left eye); OU: oculus uterque (both eyes); PCR: polymerase chain reaction;
RLH: reactive lymphoid hyperplasia.

Competing interests
The authors have no proprietary interests in any aspect of this study.

Authors’ contributions

JF, SK'and MN proposed the study. JF and SK obtained images, wrote the
manuscript provided and reviewed the pathological images. SI, KI'and TY
conducted the literature search. All authors read and approved the final
manuscript.

Acknowledgements

The authors thank Ikuyo Hirose and Shiho Nanba for their technical
assistance. This study was supported by the Research Foundation of the
Japan Society for the Promotion of Science, by a grant for Research on
Sensory and Communicative Disorders from The Ministry of Health, Labor,
and Welfare, and by grants-in-aid for Scientific Research from The Ministry of
Education, Culture, Sports, Science, and Technology (MEXT).

Received: 26 April 2012 Accepted: 31 August 2012
Published: 18 September 2012

References

1. Sjo LD, Heegaard S, Prause JU, Petersen BL, Pedersen S, Ralfkiaer E:
Extranodal marginal zone lymphoma in the ocular region: clinical,
immunophenotypical, and cytogenetical characteristics. /nvest
Ophthalmol Vis Sci 2009, 50:516-522.

2. Mannami T, Yoshino T, Oshima K, Takase S, Kondo E, Ohara N, Nakagawa H,
Ohtsuki H, Harada M, Akagi T: Clinical, histopathological, and
immunogenetic analysis of ocular adnexal lymphoproliferative disorders:

Page 3 of 3

characterization of MALT lymphoma and reactive lymphoid hyperplasia.
Mod Pathol 2001, 14:641-649.

Polito E, Galieni P, Leccisotti A: Clinical and radiological presentation of 95
orbital lymphoid tumors. Graefes Arch Clin Exp Ophthalmol 1996,
234:504-509.

Hyjek E, Isaacson PG: Primary B cell lymphoma of the thyroid and its
relationship to Hashimoto's thyroiditis. Hum Pathol 1988, 19:1315-1326.
Fukuhara J, Kase S, Ishijima K, Noda M, Ishida S: Conjunctival
lymphoproliferative disorder. Ophthalmology 2011, 118:423. e1-2.
Wotherspoon A, Hardman-Lea S, Isaacson P: Mucosa-associated lymphoid
tissue (MALT) in the human conjunctiva. J Pathol 1994, 174:33-37.

[toh K, Patki V, Furie RA, Chartash EK, Jain RI, Lane L, Asnis SE, Chiorazzi N:
Clonal expansion is a characteristic feature of the B-cell repertoire of
patients with rheumatoid arthritis. Arthritis Res 2000, 2:50-58.

Fishleder A, Tubbs R, Hesse B, Levine H: Uniform detection of
immunoglobulin-gene rearrangement in benign lymphoepithelial
lesions. N Engl J Med 1987, 316:1118-1121.

doi:10.1186/1477-7819-10-194

Cite this article as: Fukuhara et al: Conjunctival lymphoma arising from
reactive lymphoid hyperplasia. World Journal of Surgical Oncology 2012
10:194.

Submit your next manuscript to BioMed Central
and take full advantage of:

¢ Convenient online submission

e Thorough peer review

* No space constraints or color figure charges

¢ Immediate publication on acceptance

¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

* Research which is freely available for redistribution

Submit your manuscript at
www.biomedcentral.com/submit

( BiolVied Central




	Abstract
	Keywords:

	Background
	Case presentation
	Discussion
	Conclusion
	Abbreviations
	Competing interests
	Authors´ contributions
	Acknowledgements
	References

