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Primary Rectal Mucosa-Associated Lymphoid Tissue Lymphoma: Report

of a Case with Extensive FISH Study
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Abstract: Primary rectal mucosa-associated lymphoid tissue (MALT) lymphoma is a very rare entity with scarce cytoge-
netic/molecular genetic data. We presented a polypoid rectal MALT lymphoma in a 75 year-old male. The tumor com-
prised small atypical lymphocytes forming focal lymphoepithelial lesions and expressing CD20 but not CD5, CD23,
CD43, or cyclin D1. They were negative for translocations involving /IGH, MALTI1, BCL2, BCL6, and CCND] genes, and
the copy numbers of chromosomes 3, 12, and 18 were normal by fluorescent in situ hybridization. The patient was dis-
case-free for 83 months after oral endoxan and prednisolone and concurrent local radiotherapy. With increasing awareness
of this disease and accumulating reports on clinicopathological and molecular data, the pathogenesis, best treatment strat-

egy and clinical course of such tumors will be uncovered.
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INTRODUCTION

Mucosa-associated lymphoid tissue (MALT) lymphoma
is low-grade B-cell lymphomas with histological characteris-
tics recapitulating those of MALT as exemplified by the
Peyer’s patches [1]. Excluding diffuse large B-cell lym-
phoma, most intestinal B-cell lymphomas are of MALT type
with the majority arising in the small intestine and rarely in
the colorectal region [2, 3]. Primary rectal MALT lympho-
mas account for less than 1% of MALT lymphomas with
only 30 more cases been reported in the English literature [4,
5]. The majority was polypoid lesions with a favorable prog-
nosis; however, cytogenetic/molecular genetic study has
rarely been performed. So far the only chromosomal aberra-
tion detected in rectal MALT lymphoma is t(11;18), in only
11% of cases [6-8]. We presented a case of rectal MALT
lymphoma with extensive immunohistochemical and fluo-
rescent in situ hybridization (FISH) studies and long-term
follow-up information.

REPORT OF A CASE

A 75 year-old male presented with bowel habit change
for 7-8 months without body weight loss, fever, or night
sweating. He had no history of inflammatory bowel disease
or any major illness. Digital examination revealed a palpable
tumor, 5 cm from anal verge. Physical examination was
negative for lymphadenopathy. During operation, a wide-
based, 3-cm polypoid tumor with a cauliflower appearance
and easy touch bleeding was identified and polypectomy was
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performed. A diagnosis of malignant lymphoma was made
and staging procedures showed an IE disease. The LDH
level was within normal ranges. The patient received oral
cyclophosphamide and prednisolone and concurrent local
radiotherapy for 4320 cGy in 15 fractions. He was free of
lymphoma for 83 months.

Under low-power microscopic examination, the polypec-
tomy specimen showed vaguely nodular lymphoid infiltrate
markedly expanding the submucosa with extension into the
muscularis propria (Fig. 1A). The surface mucosa was intact
without ulceration. Under high-power, occasional lym-
phoepithelial lesions were seen (Fig. 1B). The medium-sized
lymphocytes exhibited irregular nuclear contours and mod-
erate amount of pale cytoplasm with inter-follicular infiltra-
tion around the residual reactive or colonized germinal cen-
ters (Fig. 1C).

Immunohistochemical study was performed using the
labeled streptavidin-biotin peroxidase method (LSAB Kkit,
DakoCytomation, Carpinteria, CA, USA), and an antigen-
retrieval technique was applied as needed for each specific
antibody. The antibodies used were CD3, CD20 (clone L26),
CD21 (1F8), bel-2 (124), bel-6 (PG-Bo6p), Ki-67 (MIB-1),
IgD, IgM, MUMI1 (MUMlp (DakoCytomation), CD43
(MT1) (BioGenex, San Ramon, CA, USA), CD5 (4C7),
CD10 (56C6), CD23 (1B12), CD27 (137B4) (Novocastra,
Newcastle upon Tyne, UK), cyclin D1 (SP4; LAB Vision
Co., Fremont, CA, USA), p53 (DO-7) (Serotec Inc., Raleigh,
NC, USA) and bcl-10 (in-house) [9]. Staining with anti-
CD21 highlighted the follicular dendritic meshworks in the
altered or colonized germinal centers, which were widely
spaced due to inter-follicular infiltrate. The tumor cells ex-
pressed CD20, bcl-2, and IgM, but not CD3, CD5, CDI10,
CD23, CD27, CD43, bcl-6, IgD, cyclin D1, p53, or MUMI.
Staining for bcl-10 showed weak to moderate cytoplasmic
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Fig. (1). Primary rectal mucosa-associated lymphoid tissue lymphoma. (A) Low-power view shows a polypoid lymphoid infiltrate with intact
surface mucosa and extension into muscularis propria at the right lower corner. (B) Focal lymphoepithelial lesion. (C) High-power view of
the atypical lymphocytes with slightly irregular nuclear contours on the right side with residual germinal center on the left. (D) Fluorescent in
situ hybridization using MALTI dual color, break apart rearrangement probe. In tumor cells with MALT] rearrangment, there will be one
fusion, one orange, and one green signal pattern indicative of a rearrangement of one copy of the MALTI gene region while two fusion signal
pattern indicates negative results for translocation. In our case, the image shows two fusion signal pattern indicating negative results for

MALTI rearrangement.

staining without nuclear signals. The proliferation fraction as
determined by Ki-67 immunostaining was very low.

Locus-specific interphase FISH was performed on paraf-
fin sections. Briefly, de-paraffinized sections were pre-
treated by pressure-cooking for 3 minutes in EDTA (ethyle-
nediaminetetraacetic acid) buffer (1 mM, pH 8.0) and subse-
quent incubation in pepsin solution for 25 minutes at 37°C to
increase DNA accessibility. Sections were then dehydrated
through ethanol and air-dried. The appropriate probe mix
(1.0 p 1) was applied to the tissue section and covered with a
round 10 mm cover slip. Both probe and target DNA were
simultaneously denatured at 80°C for 25 minutes and incu-
bated up to 2 days at 45°C. Post-hybridization washes were
performed according to the "rapid-wash protocol" provided
by Vysis, Downers Grove, IL. Sections were counterstained
with 4,6-diamidino-2-phenylindole (DAPI) and mounted in
Vectashield antifade solution (Vector Laboratories, Burlin-
game, CA, USA). Image acquisition and processing was per-

formed as previously described [10]. Six dual color, break
apart rearrangement probes directed at /GH, MALTI, BCL2,
BCL6, CCNDI (Vysis/Abbott Laboratories Ltd, UK), and
FOXPI (in-house) [11] genes and three centromeric enu-
meration probes (CEP) directed at chromosomes 3, 12 and
18 (Vysis/Abbott Laboratories Ltd.) were used. The tumor
cells showed negative results for rearrangements involving
IGH, MALT! (Fig. 1D), BCL2, BCL6, and CCNDI genes.
Repeated study using probes for FOXPI rearrangement was
unsuccessful. All three FISH assays using CEP 3, 12, and 18
probes showed two dots, indicating absence of trisomies 3,
12, or 18.

DISCUSSION

The differential diagnoses of this case include follicular
lymphoma (FL) and mantle cell lymphoma (MCL). In addi-
tion to morphologic features, immunophenotype is helpful in
excluding these two diagnoses by the negative expression of
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CD10 and bcl-6 for FL and CDS5, CD43, and cyclin D1 for
MCL.

MALT lymphoma is associated with recurrent chromo-
somal translocations t(11;18)(q21;q21), t(14;18)(q32;q21),
t(1;14)(p22;q32), and t(3;14)(pl14.1;q32) involving API2
(11q21), IGH (14q32), MALTI (18q21), BCL10(1p22), and
FOXPI(3pl4) genes [12, 13]. Rectal MALT lymphoma is
very rare and usually appears as single case reports in the
literature. In the earlier studies, two rectal MALT lympho-
mas with conventional cytogenetic studies were reported.
Both tumors carried t(11;18), one as the sole chromosomal
aberration and the other with an additional aberration of tri-
somy 3 [6, 7]. Using multiplex reverse transcription polym-
erase chain reaction (RT-PCR) method, Sakugawa et al.
identified API2-MLTI fusion genes in 7/47 (15%) colorectal
MALT lymphomas including 3/27 (11%) primary rectal tu-
mors [8]. As compared to the API2-MLTI-negative cases,
API2-MLTI-positive colorectal MALT lymphomas were
larger in size, with male predominance and advanced clinical
stages. In a most recent case report with literature review,
Kabayashi et al. reported API2-MLTI fusion gene by RT-
PCR in a young adult with primary rectal MALT lymphoma
successfully treated with radiotherapy [5]. In that review of a
total of 34 cases, the median age is 62 years with equal sex
ratio and a predominance of polypoid tumors. Ulcerative
lesion is far less common, while multiple mucosal lesions
with simple reddish discoloration as reported by Lee et al.
are extraordinary [14].

Using extensive FISH probes, we intended to look for
other possible chromosomal translocations specific for
MALT lymphoma in our case since so far no cytoge-
netic/molecular genetic studies other than t(11;18)/4PI2-
MLTI have been reported. We found that our case was nega-
tive for rearrangements involving [IGH, MALTI, BCL2,
BCL6, and CCND1 genes while the study for FOXPI gene
rearrangement was unsuccessful. The failure to get satisfac-
tory FOXPI signals may be due to sub-optimal quality of
this in-house probe as compared to the commercial probes,
although it had been successfully applied to paraffin sections
previously [10, 15].

In summary, our patient had a solitary and polypoid rec-
tal MALT lymphoma presenting with bowel habit change.
He was cured with polypectomy, radiotherapy and low dose
chemotherapy. No specific chromosomal translocation or
trisomy commonly associated MALT lymphoma was identi-
fied by extensive FISH study. More reports of rectal MALT
lymphomas with extensive searches for chromosomal aberra-
tions and with long-term follow-up data such as reported
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here will help to uncover the pathogenesis, best treatment
strategy and clinical course of such tumors.

ACKNOWLEDGEMENT

This work was supported by research grant CMFHR9635
from Chi-Mei Medical Center.

REFERENCES

[1] Isaacson PG. Gastrointestinal lymphomas of T- and B-cell types.
Mod Pathol 1999; 12: 151-58.

[2] Domizio P, Owen RA, Shepherd NA, Talbot IC, Norton AJ. Pri-
mary lymphoma of the small intestine. A clinicopathological study
of 119 cases. Am J Surg Pathol 1993; 17: 429-42.

[3] Radaszkiewicz T, Dragosics B, Bauer P. Gastrointestinal malignant
lymphomas of the mucosa-associated lymphoid tissue: factors rele-
vant to prognosis. Gastroenterology 1992; 102: 1628-38.

[4] Ahlawat S, Kanber Y, Charabaty-Pishvaian A, ef al. Primary mu-
cosa-associated lymphoid tissue (MALT) lymphoma occurring in
the rectum: a case report and review of the literature. South Med J
2006; 99: 1378-84.

[5] Kobayashi T, Takahashi N, Hagiwara Y, et al. Successful radio-
therapy in a patient with primary rectal mucosa-associated lym-
phoid tissue lymphoma without the API2-MALT1 fusion gene: a
case report and review of the literature. Leuk Res 2008; 32: 173-75.

[6] Hosaka S, Akamatsu T, Nakamura S, et al. Mucosa-associated
lymphoid tissue (MALT) lymphoma of the rectum with chromo-
somal translocation of the t(11;18)(q21;q21) and an additional ab-
erration of trisomy 3. Am J Gastroenterol 1999; 94: 1951-54.

[7] Yatabe Y, Nakamura S, Nakamura T, et al. Multiple polypoid
lesions of primary mucosa-associated lymphoid-tissue lymphoma
of colon. Histopathology 1998; 32: 116-25.

[8] Sakugawa ST, Yoshino T, Nakamura S, ef al. API2-MALT]1 fusion
gene in colorectal lymphoma. Mod Pathol 2003; 16: 1232-41.

[9] Ye H, Dogan A, Karran L, et al. BCL10 expression in normal and
neoplastic lymphoid tissue. Nuclear localization in MALT lym-
phoma. Am J Pathol 2000; 157: 1147-54.

[10] Martin-Subero JI, Chudoba I, Harder L, et al. Multicolor-FICTION:
expanding the possibilities of combined morphologic, immunopheno-
typic, and genetic single cell analyses. Am J Pathol 2002; 161: 413-
20.

[11] Haralabieva E, Adam P, Ventura R, et al. Genetic rearrangement of
FOXPI is predominantly in a subset of diffuse large B-cell lym-
phomas with extranodal presentation. Leukemia 2006; 20: 1300-
1303.

[12] Isaacson PG, Du MQ. MALT lymphoma: from morphology to
molecules. Nat Rev Cancer 2004; 4: 644-53.

[13] Streubel B, Vinatzer U, Lamprecht A, Raderer M, Chott A.
T(3;14)(p14.1;q32) involving IGH and FOXP1 is a novel recurrent
chromosomal aberration in MALT lymphoma. Leukemia 2005; 19:
652-58.

[14] Lee YG, Lee S, Han SW, Lee JS. A case of multiple mucosa-
associated lymphoid tissue (MALT) lymphoma of the colon identi-
fied as simple mucosal discoloration. J Korean Med Sci 2005; 20:
325-28.

[15] Nakamura S, Ye H, Bacon CM, ef al. Translocations involving the
immunoglobulin heavy chain gene locus predict better survival in
gastric diffuse large B-cell lymphoma. Clin Cancer Res 2008 in
press.

Received: February 1, 2008

Revised: February 22, 2008

Accepted: March 3, 2008




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


