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Abstract 
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Peripheral T-celllymphoma (PTCL) is a group of diseases which are common in Asia and 
areas of South and Central America. They are highly associated with the Epstein-Barr virus (EBV) 
infection. In the present study the authors evaluated patients with gastrointestinal involvement of PTCL 
with respect to clinical findings and outcome, pathologic features, and molecular analysis for EBV 
infection and the clonality of tumor cells. From January 1997 through December 2000, 7 patients with 
gastrointestinal tract involvement of PTCL were identified. The frequency of gastrointestinal tract 
involvement in the various types of PTCL was 5.4 per cent (7 of 129 cases). The pertinent clinical 
features were prolonged fever, weight loss, anemia, hepatosplenomegaly, lymphadenopathy, multiorgan 
involvement, and gastrointestinal bleeding. Laboratory results showed a significantly high serum level 
of alkaline phosphatase and lactate dehydrogenase, and abnormal coagulograms. Five patients died 
within 4 months after onset of illness, while two were in complete remission after chemotherapy. The 
tumor cell morphology was classified into three categories: small-sized cells, mixed medium- and large­
sized cells, and large-sized cells. The antigenic phenotypes of the tumor cells were LCA+, CD3+, 
CD15-, CD16-, CD30-, CD45R0+, CD57-, CD68-, EMA-, j3F1-, granzyme B+, TIA-1+, and p53+. The 
expression of CD4, CD8, CD 56 and CD20 was variable. EBV -RNA expression by in situ hybridization 
(EBER-ISH) study was positive and T -cell receptor (TCR) beta and/or gamma gene rearrangements 
were detected in all patients. DNA sequence analysis showed high identity to the human TCR germline 
gene. PTCL with gastrointestinal tract involvement was associated with EBV infection. The tumor cells 
were mature T cells with some NK-cell antigenic expression and all demonstrated TCR gene rearrange­
ments. 
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Peripheral T-cell proliferative diseases/lym­
phomas are more commonly found in Asia than in 
Western countries0-4). They also have been reported 
with significant frequency in Central and South 
America( 5-7). This suggests a racial and/or environ­
mental connection for the disease. Peripheral T -cell 
proliferative disease/lymphoma exhibits considerable 
heterogeneity in the clinical findings, morphologic 
pattern, immunology, and prognosis(4,8-11). In 1993, 
the International Lymphoma Study Group proposed 
a classification for lymphoid neoplasms, entitled, A 
Revised European-American Classification of Lym­
phoid Neoplasms, (REAL classification), by using 
morphologic, immunologic, and genetic techniques( 12, 
13). Recently, the World Health Organization (WHO) 
classification was proposed04). The mature NK!f­
cell neoplasm classification in the proposed WHO 
scheme was largely adapted from the REAL classi­
fication. The WHO classification for predominantly 
extranodal malignant neoplasms was separated into 
four prototypes: extranodal NK!f-celllymphoma, nasal 
type, enteropathy-type intestinal T -cell lymphoma, 
subcutaneous panniculitis-like T-cell lymphoma, and 
hepatosplenic y8 T-celllymphoma05). The involve­
ment of peripheral T -cell lymphomas in the gastrointes­
tinal tract may be found in three categories: entero­
pathy-type intestinal T-celllymphoma, extranodal NK/ 
T-celllymphoma, nasal type, and gastrointestinal y8 
T-cell lymphoma05-17). Of these, only the entero­
pathy-type intestinal T-celllymphoma is considered 
to be a primary gastrointestinal tract T-cell lym­
phoma(l4). 

Gastrointestinal lymphoma accounts for 4 
per cent to 20 per cent of all non-Hodgkin's lym­
phomas and is the most extranodal site of presenta­
tionOS). The stomach is the major organ involved 
in gastrointestinal lymphoma. B-cell lymphoma of 
mucosal-associated lymphoid tissue (MALT) type is 
the commonest, and gastric MALT lymphoma may be 
associated with Helicobactor pylori and may undergo 
complete remission following eradication of H. pylori 
(19). In Werstern countries, primary gastrointestinal 
lymphomas account for approximately 10 per cent to 
15 per cent of non-Hodgkin's lymphoma cases, and 
the enteropathy-type intestinal T-cell lymphoma is 
the most common type(19,20). 

Almost all gastrointestinal peripheral T-cell 
lymphoma cases which were reported from east Asia 
(Korea, Japan, China), Morocco, and Mexico were 
positive for Epstein-Barr virus (EBV) RNA by in situ 
hybridization study in most of the tumor cells(7,21-

25). Cases of gastrointestinal T-celllymphoma which 
were reported from Western Europe and the United 
States of America showed only 16 per cent positive for 
EBV RNA in the tumor cells(7,26-3l). The majority 
of patients in the later series were cases with entero­
pathy-type intestinal T-celllymphoma. 

Enteropathy-type intestinal T-celllymphoma 
is a specific peripheral T -cell lymphoma that occurs 
in association with celiac disease(27,32,33). Celiac 
disease is relatively common in Europe. It occurs 
worldwide, but is quite rare in Asians and black Africans 
(33,34). In one study, about 7 per cent of patients with 
celiac disease developed enteropathy-type intestinal 
T-cell lymphoma in a 25-year follow-up(27). The 
enteropathy-type intestinal T-cell lymphoma, to our 
knowledge, has not been reported from Asia. 

In the present study, the authors report 7 
patients with gastrointestinal tract involvement of peri­
pheral T -cell lymphoma. All cases were studied with 
respect to clinical findings and outcome, histopatho­
logic and immunohistologic features, search for an 
association with EBV infection, and documentation 
of the clonality of the neoplastic T cells. 

MATERIAL AND METHOD 
The prospective study was conducted in 

Songklanagarind University Hospital, Songkhla, Thai­
land, from January 1997 through December 2000 and 
follow-up continued until December 200 l. There were 
129 patients with various types of peripheral T-cell 
proliferative disease/lymphoma. Seven cases were 
found to have gastrointestinal tract lesions, and all of 
them were confirmed by histologic examination. 

Immunohistochemistry 
Immunohistochemical stainings for leuko­

cyte common antigen (LCA), CD3, CD4, CDS, CD15, 
CDl6, CD20, CD30, CD45RO, CD56, CD57, CD6S, 
T-cell receptor a~ (~Fl), epithelial membrane antigen 
(EMA), granzyme B, T-cell intracellular antigen-! 
(TIA-1), and p53 protein of tumor tissues were per­
formed on formalin-fixed, paraffin embedded tissue 
using the following antibodies: monoclonal mouse 
anti-human LCA (CD45) (Zymed, CA, USA, 1 : 100), 
monoclonal mouse anti-human CD3 (Novocastra, UK, 
1 : 120), monoclonal mouse anti-human CD4 (Novo­
castra, l : 25), monoclonal mouse anti-human CDS 
(Dako, Denmark, l : 20), monoclonal rabbit anti-human 
CD15 (Zymed, 1: 50), monoclonal mouse anti-human 
CD16 (Novocastra, l : 30), monoclonal mouse anti­
human CD20 (Dako, l : 70), monoclonal mouse anti-
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human CD 30 (Dako, 1 : 20), monoclonal mouse anti­
human CD45RO (Zymed, 1 : 70), monoclonal mouse 
anti-human CD56 (Novocastra, 1 :50); neuroblastoma 
was used as a positive control, monoclonal mouse anti­
human CD57 (Novocastra, 1 :50), monoclonal mouse 
anti-human CD68 (Dako, 1: 100), monoclonal mouse 
anti-human (3F1 (Endogen, MA, USA, 1 : 10), mono­
clonal mouse anti-human EMA (Dako, 1 : 20), mono­
clonal mouse anti-human granzyme B (Novocastra, 
1 : 60), monoclonal mouse anti-human TIA-1 (Coulter, 
France, 1 : 30), p53 protein (Dako, 1 : 250), rabbit anti­
mouse immunoglobulin (Dako, 1 : 200), swine anti­
rabbit immunoglobulin (Dako 1 : 25), and horseradish 
peroxidase-mouse antiperoxidase (Dako, 1 : 100). 
The staining procedure was performed as previously 
described(35). A tumor was considered p53 positive 
when more than 50 per cent of the tumor cell nuclei 
stained intensely with anti-p53. 

In situ hybridization 
An in situ hybridization (ISH) study for the 

Epstein-Barr virus genomes was performed on for­
malin-fixed, paraffin embedded tissue using the fluo­
rescein-conjugated EBV (EBER) oligonucleotides 
complementary to nuclear RNA portions of the EBER 
genes that were actively transcribed in latently 
infected cells. Briefly, tissue sections of 5 microns 
were deparaffinized with xylene, rehydrated in graded 
water-ethanol solutions, and digested with proteinase 
K (3 mg/L in 0.05 M Tris/HCl, pH 7 .6) for 30 minutes 
at 37°C. After dehydration and air-drying, the fluores­
cein-conjugated (FITC) EBER oligonucleotide probes 
(Y 0017, Dako) were applied to the sections for 2 hours 
at 3tC. The following immunohistochemical detec­
tion system (K 046, Dako) was used: rabbit F(ab') anti­
FITC/AP for 30 minutes and a solution containing 5-
bromo-4-chloro-3-indolyphosphate (BCIP) and nitro­
blue tetrazolium (NBT) for 30-60 minutes. Then the 
slides were washed in running tap water and mounted 
in glycergel(36). Appropriate positive and negative 
controls were run. ISH for EBV RNA was interpreted 
as positive when the positively stained tumor nuclei 
were more than 10 per cent of the tumor cell popula­
tion. The amount of positive cells between 10-25 per 
cent was considered+ 1; 26-50 per cent, +2; 51-75 per 
cent, +3; and more than 75 per cent was considered 
+4. 

DNA extraction from tissue for PCR analysis 
DNA extraction was performed using QIAamp 

DNA Mini Kit (QIAGEN, Germany). Three to five 
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pieces of tissue section (3 to 5 microns) from paraffin 
blocks were taken, deparaffinized, resuspended in 180 
111 of buffer A TL, digested with 50 111 of proteinase K, 
mixed by vortexing, and incubated at 55°C until the 
tissue was completely lysed. Further steps were fol­
lowed as directed by the manufacturer's manual of 
tissue protocol(37). The presence of DNA was con­
firmed by agarose-gel electrophoresis or by amplifi­
cation of (3-globin gene. 

Polymerase chain reaction (PCR) analysis 
For the clonality study of the tumor cells, a 

T-cell receptor (TCR)-(3 chain and TCR-y chain genes 
were used. Amplification of the TCR-(3 chain gene 
was carried out using the technique described by 
McCarthy et aJ(38). The authors used three separate 
reactions with the following oligonucleotide primers 
combinations: D2+Jf32.3, D2+Jf32.6, and D2+Jf32.7. 
For the monoclonal rearrangement of tumor cells, one 
or two clearly visible bandls with the expected size 
range (55 to 100 bp) were identified. Amplification of 
the TCR-y chain gene was performed using the PCR 
technique as described by McCarthy et aJ(39,40). The 
authors used two separate reactions with the follow­
ing oligonucleotide primers combinations: Vyi+Vyiiii 
IV+Jyl/2 (product sizes 70-95 bp), and Vyii+Jyl/2 
(product sizes approximately 150-180 bp ). For the 
monoclonal rearrangement, one or two cleary visible 
bandls were identified. DNA extracted from Raji and 
U8312 (a human T-cell lymphotropic virus type-1 
positive cell line) were used as controls. 

DNA sequence analysis of TCR genes 
The purified PCR products of TCR-(3 chain 

and TCR-y chain genes were used as a template for 
automated sequencing analysis by using a ABI PRISM 
Dye Terminator Cycle Sequencing kit with AmpliTag 
DNA polymerase, FS (ABI PRISM™ Ready Reaction, 
Applied Biosystems Inc., CA, USA). The purified 
template (approximately 500 ng) was mixed with 8 
111 of Terminator premix, 3.2 pmole of a sequencing 
primer and deionized water to a total volume of 20 
111. The mixture was overlaid with one drop of mineral 
oil and placed in the thermal cycler preheated to 96° C. 
Thermal cycling was performed on a Perkin-Elmer 
Cetus thermal cycler model 480 under the following 
conditions: 96°C denaturation for 15 sec, 60°C anneal­
ing for 15 sec and 60°C extension for 4 min with 25 
total cycles. After the last cycle, the extension product 
was precipitated and redissolved in 4 111 of loading 
buffer containing 5 : 1 (vol/vol) of deionized forma-
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mide with 50 mM EDT A, pH 8.0 and dextrane blue. 
The reaction tube was heated at 90°C for 2 min before 
loading onto a 6 per cent polyacrylamide sequencing 
gel for analysis in the Applied Biosystems Automated 
DNA sequencer, model 373A. The sequence obtained 
from each run was analysed with the assistance of 
SeqEd, a software program (Applied Biosystems Inc.) 

and compared with the sequence in Genbank using the 
Blast program. 

RESULTS 
Clinical features 

Clinical data, pathologic findings, therapeutic 

interventions and outcomes of the patients are sum­
marized in Table 1, and the pertinent laboratory find­
ings are summarized in Table 2. Of the 129 patients 
with various types of peripheral T-cell proliferative 
disease/lymphoma, seven (5.4%) patients were found 
to have gastrointestinal tract lesions (4 males and 3 
females, ranging in age from 23-71 years). All of these 
seven patients showed a prolonged fever which had 
lasted from one to six months. Five patients had 
hepatosplenomegaly; of these, four (case nos. 2, 3, 4, 
5) were histologically confirmed to have peripheral 
T-celllymphoma involving the liver. Three patients 
had peripheral T-celllymphoma in the lymph nodes. 
Bone marrow involvement was found in three patients 
(case nos. 2, 4, 5). Case no. 7 had an extranodal NK!f­
cell lymphoma, nasal type, in the nasopharynx two 
years before the gastrointestinal symptoms developed. 
Case no. 3 had peripheral T-celllymphoma at the base 
of the tongue. An autopsy from case no. 5 revealed 
multiorgan involvement of peripheral T-cell lym­
phoma which included the liver, spleen, brain, and 
both adrenal glands. 

The hemograms revealed anemia in all cases. 
The number of white blood cells and platelets varied. 
Most of these patients had high serum levels of alka­
line phosphatase and lactate dehydrogenase, and 
abnormal prolonged coagulograms. 

Of three patients who received multidrug 
chemotherapy, two (case nos. 2, 6) achieved a com­
plete remission in the 46-month and 42-month follow­
up; and one of them (case no. 7) died. In four patients 
who did not have chemotherapy, the disease followed 
a rapidly progressive course and all of them died 
within one to four months after the first onset of ill­
ness. 

Pathological features 
Gross pathology 

The major tumor sites in the gastrointestinal 
tract were the ileocaecal region and colon. Lesions in 
the stomach, duodenum, and jejunum were also found 
in some cases. In most cases, multicentric lesions 

involving different areas of infiltrative and ulcerative 
lesions were the major feature. However, two patients 
(case nos. 1, 6) had a single lesion. Perforation of the 
bowel was seen in cases I and 3. 

Histopathology 
There was a wide spectrum of cytologic 

morphology of tumor cells ranging from small-sized 
to large atypical and hyperchromatic cells. There was 
also an admixture of these types of cells. Some may 
be difficult to distinguish from an inflammatory pro­
cess. Infiltrations with eosinophils, monocytes, and 
plasma cells were variable. The authors classified the 
tumor morphology into three categories: small-sized 
cells, mixed medium- and large-sized cells, and large­
sized cells. 

Small-sized cells (Fig. 1): the infiltrate was 
composed of small round lymphocytes, but there was 
no marginal zone pattern. Necrosis or angiocentric 
pattern were rarely observed. Infiltration with eosino­
phils and plasma cells varied from mild to moderate. 
The lesions were confined mainly to the mucosa and 
upper part of the muscular wall. 

Mixed medium- and large-sized cells (Fig. 
2): the infiltrate was composed of medium-sized cells, 
large atypical hyperchromatic cells, and a few small­
sized cells. An angiocentric pattern and coagulative 
necrosis were prominent features. Infiltration with 
eosinophils, monocytes and plasma cells varied from 
mild to massive. The lesions were located mainly in 
the mucosa and occasionally extended to the muscular 
wall and adventitia. 

Large-sized cells (Fig. 3): The infiltrate was 
mostly composed of large-size cells. The cells were 
pleomorphic, and had hyperchromatic nuclei and 
abundant mitoses. An angiocentric pattern and coagula­
tive necrosis were very prominent features. Apoptotic 
cells were seen in large numbers. Infiltration of mono­
cytes with massive hemophagocytosis was observed 
in the tumor areas, and in the lumen of nearby vessels. 
Infiltration with eosinophils and plasma varied from 
minimal to absent. 
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Table 2. Laboratory findings. 

Test Case no. 
2 3 4 5 6 7 

Hemoglobin, giL 85 82 83 103 81 81 88 
White blood cell count, x1Q9fL 2.5 24.6 1.2 9.5 5.7 4.7 10.5 
Platelets, xl09fL 167 574 262 26 66 305 330 
Total protein, giL 45 48 50 30 46 61 57 
Albumin, giL 21 24 29 19 13 30 33 
Total bilirubin, 1-lmol/L 23 .8 8.5 22.1 251.7 132.6 6.8 10.8 
Conjugated bilirubin, ~-Lmol/L 19.2 3.4 13.7 161.5 107.2 5.4 3.4 

Aspartate aminotransferase, U/L (0-35) 68 46 54 1970 15 15 38 
Alanine aminotransferase , U/L (0-35) 27 43 27 161 14 9 35 
Alkaline phosphatase, UIL (30-120) 287 218 235 266 1003 80 55 
Lactate dehydrogenase, UIL (230-460) 512 280 504 ND 356 491 ND 
Activated PIT, s (28-31) 69 34 ND 64.6 54 26.5 37.6 
Prothrombin time, s (13-15) 25.5 13 ND 21.3 38.5 13.3 16.7 
Anti HIY (by ELISA) ND neg neg neg neg neg neg 

Abbreviations : ND =not done, neg= negative, PIT= partial thromboplastin time. 

Fig. 1. Small-sized tumor cells. The majority of Fig. 2. Mixed medium- and large-sized tumor cells. 
The tumor cells are medium-sized and large­
sized cells with atypical hyperchromatic 
nuclei. Note the angiocentric pattern. 

tumor cells are small with round to only 
slightly irregular nuclei and have a homoge-
neous pattern. 

Cases 1, 2 and 3 were classified as small­

sized cells, cases 4 and 5 as mixed medium- and large­

sized cells, and cases 6 and 7 as large-sized cells. In 

the group of small-sized cells, none showed an angio-

centric pattern and only case 1 showed coagulative 

necrosis. An angiocentric pattern and coagulative 

necrosis were found in all patients with the histologic 

types of mixed medium- and large-sized cells, and 
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Fig. 3. Large-sized tumor cells. Angiocentric pattern 
is a prominent feature. The tumor cells are 
pleomorphic, and have hyperchromatic 
nuclei and abundant mitoses. 

large-sized cells. The adjacent mucosal tissue and/ 
or the uninvolved small bowel mucosa in all cases 
revealed no evidence of celiac disease. 

Immunohistohemistry 
Results of the immunohistochemistry are 

summarized in Table 3. The phenotypes of tumor cells 
in these cases were LCA+, CD3+ (membrane pattern), 
CD15-, CD16-, CD30-, CD45RO+, CD57-, CD68-, 
~Fl - , EMA-, granzyme B+, TIA-1+, and p53+. The 
expression of CD4, CD8, CD 56 and CD20 was vari­
able. One case expressed CD4, three cases expressed 
CD8, and one case expressed CD56. Case no. 4 
expressed both CD20 and CD3, which are the markers 
of B cell and T cell , respectively. 

In situ hybridization 
The presence ofEBV RNA (EBER) in tumor 

cells was detected in all cases, ranging from +2 to +4 
(Table 3). Tumors of the mixed medium- and large­
sized cells, and the large-sized cells morphologies, 
showed a strongly positive reaction. 

Clonality study 
Results of the clonality studies of these tumor 

cells are shown in Fig. 4 and 5. By using three sets of 
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oligonucleotide primers for TCR-~ gene, the mono­
clonal band was detected in four cases; case nos. 1, 2, 
3 and 6 (Fig. 4) . For the TCR-y gene, the monoclonal 
band/s were detected in four cases; case nos . 4, 5, 6 
and 7 (Fig. 5). 

TCR sequence analysis 
Results of the TCR gene- sequence analysis 

(sense strand in case nos. 1, 2, 3 and anti-sense strand 
in case nos. 4, 5, 6, 7) are summarized in Table 4. 
All of these cases confirmed the monoclonality. PCR 
products had a very high identity to the human TCR 
germline gene. 

DISCUSSION 
Peripheral T-cell proliferative disease/lym­

phoma has been recognized as a common group of 
diseases in Southern Thailand( 4,41-43) . In our insti­
tute, a 700-bed hospital, the authors found 129 cases 
in a 4-year prospective study. Of these, 7 had gastro­
intestinal tract involvement. The patients presented 
with prolonged fever, weight loss, anemia, hepato­
splenomegaly, abnormal prolonged coagulograms, and 
significantly high serum levels of alkaline phosphatase 
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Fig. 4. PCR T -cell receptor-beta gene amplification 
using three pairs of primers: D2+Jf}2.3 (a), 
D2+Jf}2.6 (b), and D2+Jf}2.7 (c). Lanes 1 
through 7 are cases 1 to 7 respectively. Lane 
R is Raji control, Lane N is negative control, 
M is ladder markers. The monoclonal band 
is detected in cases 1, 2, 3, and 6, (10% acryla­
mide gel). 

and lactate dehydrogenase. All four patients with liver 
involvement of peripheral T-cell lymphoma showed 
high serum levels of alkaline phosphatase. The perti· 
nent gastrointestinal symptom was bloody diarrhea, 
and some patients had bowel perforation. 

Gastrointestinal non-Hodgkin's lymphoma 
accounts for 4 per cent to 20 per cent of all non­
Hodgkin's lymphoma cases, and is the most common 
extranodal site of presentationCl8). Intestinal 8-cell 
lymphomas appear as polypoid masses or annular 
lesion in the distal and terminal ileum(20). Entero­
pathy-type intestinal T-cell lymphomas in Western 
countries are mainly found in the proximal small 
intestine, in contrast to intestinal T -cell lymphomas 
in Asia and in the presented study, which tended to 
be located in the terminal ileum and the large intes­
tine(20,21). 

Extranodal peripheral T -cells and NK-cell 
neoplasms are classified into 4 major categories: nasal, 
intestinal, subcutaneous panniculitis-like, and hepato­
splenic yo(l5). EBV-positive extranodal NK!f-cell 
lymphoma, nasal type, which frequently involves the 
intestine as a secondary site, is almost always CD56+ 
(70% to 100% ), CD3 (membrane)-, CD3 (cytoplasm)+, 

Fig. 5. PCR T -cell receptor-gamma gene amplifica­
tion using two sets of primers: Vy1 + Vylll/ 
IV+Jyl/2 (a), and Vyii+Jyl/2 (b). Lanes 2 
through 7 are cases 2 to 7 respectively. Lane 
U is U8312 positive control, Lane N is nega­
tive control, M is ladder markers. The mono­
clonal band is detected in cases 4, 5, 6, and 
7, (case no. 1 not amplified, 10% acrylamide 
gel). 
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high prevalence of p53 overexpression, and lacks 
features associated with the clonal rearragement of 
TCR-13 and TCR-y. CD 16 expression varies from 10 per 
cent to 60 per cent05,44-50). Based on the morpho­
logy, the disease is characterized by a broad cytologic 
spectrum, ranging from cytologically benign, which 
cannot be distinguished from an inflammatory process, 
to the definite malignant morphology(16). An angio­
centric pattern on histologic examination is a com­
mon feature, and necrosis is seen in most cases( 15). 

In gastrointestinal tract involvement of peri­
pheral T-celllymohomas, granzyme B-positive cells 
are mainly associated with enteropathy-type intestinal 
T-cell lymphoma. A total of 77 per cent of entero­
pathy-type intestinal T -cell lymphoma cases versus 
14 per cent of the non-enteropathy-type intestinal T­
cell lymphoma cases are granzyme B positive in the 
tumor cells(49). Although all the six cases studied 
were positive for granzyme Band TIA-1, the clinical 
history and the adjacent mucosal tissue and/or the 
uninvolved small intestine nucosa in all cases failed 
to reveal evidence of celiac disease, which is the pre­
ceding lesion of the enteropathy-type intestinal T-cell 
lymphoma(32,33). 

The antigenic phenotype of this reported 
series showed T-cell markers with some NK-cell 
antigenic expression. The NK-cell-associated marker 
CD56, which has been considered as a universally 
positive marker in the extranodal NK!f-cell lym­
phoma, nasal type, was negative in 5 of 6 cases in our 
series. The neuroblastoma positive control and the 
internal positive control (neurons in tissue section) 
gave a strongly positive reaction. The tumor cells 
showed no expression of CD 16, whereas the activated 
macrophages which infiltrated in the tumor area 
showed intense membrane staining. The intracellular 
cytotoxic molecules (granzyme B, TIA-1 ), and the p53 
expression, were detected in all tested cases. In the 
present study, the cases were all positive for the EBV 
genome, similar to previous reports of extranodal NK/ 
T-celllymphoma, nasal type, but there was evidence 
against the diagnosis in that they all demonstrated T­
cell receptor gene rearrangements, and a majority of 
cases failed to express CD56. The findings suggest 
that these cases were not extranodal NK/T-celllym­
phoma, nasal type, eventhough case no.1 had a pre­
ceding extranodal NK/T-celllymphoma, nasal type, 
in the nasopharynx. Another important finding was 
the expression of CD20 in case no. 4. This concurred 
with our previous report on a high-grade hepatic peri-
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pheral T-celllymphoma which showed expression of 
both CD45RO and CD20 in 3 of 8 cases(4), and a 
recent case report of peripheral T-celllymphoma with 
aberrant expression of CD20 and CD79a(51). 

All of the presented seven cases demon­
strated either TCR-~ or TCR-y gene rearrangements. 
Cases 2 and 3 had only the rearrangement of the TCR­
~ locus, and cases 4, 5 and 7 had only the rearrange­
ment of the TCR-y locus. This finding was slightly 
different from a previous report of peripheral T-cell 
lymphomas where the TCR-~ locus was found to be 
rearranged in 78 per cent of cases versus 96 per cent 
of the TCR-y locus( 52). The TCR sequence analysis 
in all cases confirmed the monoclonality and had a 

high identity to the human TCR germline gene. This 
indicated the neoplastic nature instead of an inflam­
matory process of peripheral (mature) T cell in the 
presented cases. 
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Peripheral T -cell lymphoma (PTCL) LU'\Jn~~lwrr\-wu~nnlwLm'irt"mtl::n~~th::L'Yli'!lwml-i1mmmLLtl::ml-i1m1~ 
n~~t "lrlifi1rlll~~~W'\JtltlUnT'l9i~Lifv1lfi'ILfhJI'l1!ii,J-Ul.j (EBV) nl'i~n~nifL~m.J'i::Ll~'IJ~JltJvii11 "lrl PTCL 1'1J'l::uum~­
L9i'IJtll'r1l"l1~v~mnmm'iYll~r1~Un m'i~llL U'IJ 1 'irl m"lLU~tJ'IJU. tlfl~m~-wmii'i'Ylm ~n~n1 'IJ'l::lilu t~LflfJfl'llt:J~ml::9i~L<lv 
1lffl EBV LLtl::~mn1rll'l'IJ (clone) 'llt:l~L'll'fl~~::L1~ m'i~mnifL~~~~LL~L~t:l'IJ~mlrl~ 'W.i'!. 2540 '1'\Jii~L~t:J'\Jrl'\Jllrl~ 'W.i'!. 

2543 -wuc.i'Jlvhr1 PTCL 'li'U~~l~ 1 129 'ilt! 1'\J~l'\Jl'\J,j' 7 'ilt! (5.4%) 'WU'it:Jt!T-:irl PTCL 1'1J'l::uum~L9i'IJtll'r1l"i 
mm"lth•1qj'llt:l~~JltJvii1'lt:JtJt 'irl PTCL 1'1J'l::uum~L&1'1Jmm"l~t:J1'1iL~t:Jf~ J,...,'IJnfl~ 'if~ liluLLtl::;;,~ L!il ~t:J~J1m~t:J~ L!il 

i1"lt:J£J t 1r11 'IJ'r1tll£Jt:Ji£Jl::U.fl::i1L~t:l~lt:lt:Jn 1 'IJYll~L9i'IJmvm nl'i!il"ll'IL~t:l~'WtJllilm'lL Yi~off'IJ'llt:l~Ltl'IJ 1 'll'~ alkaline phosphatse 

U.tl:: lactate dehydrogenase LLfl::i1rlll~i.j~tJn9i1'1J'l::uum"lLL~~Iill'llt:l~L~t:l~ ~J1£J 5 L'IJ 7 'ili'1L~tJ'S'i!ilrn£JL'IJ 4 Ll1it:J'IJ 

mr~tl'iln!Jtllnl'lrlf~u.'in ~J1vfin 2 'il£J 'r1lt!'lll~"'llnbr1'r1~~m'l1;fumLrli1tnu~ ~'i.r£J1;LLU~~n~ru::'llt:J~L'll'fl~~::L1~ 
L U'IJ 3 tl'l::Ln'Yl~t:J tl'i::Ln'Ylvii1L'll'l'l~~::L 1~'11'\Jl!iiL~n tl'l::LnYJ-Yii1L'll'fl~~::L1~'ll'IJl~tll'IJnfll~c.Ji'l"~nu'll'IJl~ 1...,~ LLI'l::tl"i::Ln'Yl 

vii1L'll'fl~~::L1~'ll'\Jl~1'r1~ c.Jtlnl'i!il'il'ILU'llii'IJ-Yit:J~U'\Jc.JU~L'll'tl~'llt:l~L'll'fl~~::;L1~wullLU'IJ'll'U!il LCA+, CD3+, CD1 5-, CD1 6-, 

CD30-, CD45R0+, CD57-, CD68-, EMA-, ~F1 -, granzyme B+, TIA+, U.tl:: p53+, ill'r1fu CD4, CDS, CD56, CD20 

Ul~'iltJhic.JtlUlnLLtl::Ul~'iltJ1.,;-c.Jtli'lU !il'il'IWU EBV RNA 1'1JUlLrlfi£JI'l"'llt:l~L'll'fl~~::L1~'llt:l~~Jlmf~ 7 'ilt! nl'i!il'il'IL~£J'iii 
PCR 'llt:l~ T -cell receptor (TCR) ~ U.tl::/'r1it:J y gene rearrangement U'iln!JllL.,;c.JtlUlnL'IJ~Jlm-f~ 7 'il£J LLtl::m'i 

llrl'il::~i'l"lt! DNA ~~LU'\Jc.Ji'lc.J~!ilt~tJ'iii PCR 'llt:l~ TCR \il~n~ll'lil~~'IJ WUll~llii'ULUI'l"U'\Ji'l"lt! DNA i1rlll~rltll£Jrl~~nu 
human TCR germline gene ~nn m'l'i.rvifLLI'l"~~llnl'iLi'i!il PTCL L'IJ'i::uum~L&i'IJmm'i ilrlll~~~W'\Jnnuml::&i!i!L<lv 
1lffl EBV, L'll'fl~~::L1~LU'IJ mature T -cell viLLfl~~ttJ'ilii'IJ'llt:l~ NK-cell Ul~'ll'U~U'\Jc.JU~L'll'fl~ n~~L'll'fl~~::L1~L'IJ~Jl£JU.~tl:: 
'ilt!~l"'llnL'll'fl~LVJt!~'r1'0~trli'l'IJ LLI'l::LU'IJL'll'fl~.yjj:jm'i rearrange 'llt:l~~'IJ TCR LLtll 

1C)Iqj ilfl-nll'ufi'. 1TUlli'flu LL~. ~UfiUl tJ-,::'l'lmC)I'IUl, 
tfm'W'l tf11R~U: '!t1Lflil mmlEJ::, mm~il iitfl:: 
'lfi'I'IJ.I1!1L'I'I'lm~LL'W'I'1!i" "1 2546; 86: 816-828 

• lllfli'lllWtnOi'Yl!'Jl, f!CU::U.W'Yl!'JI'flfl~l"l lil11i'Yl!'Jl.r!'Jfl~'IJ~l1Jf111J'Y1;_ fl~'IJ~l 90110 

•• mr~i'lll'ih'i'Yltn, li'r11'i'r1m.r!'JhufitJ1, 1111Ln!'J1, ~~,. 




