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Abstract 
Thirty-two patients with fever of unknown origin, weight loss, anemia, elevated serum levels 

of alkaline phosphatase and/or lactate dehydrogenase were evaluated. Histopathologic findings of 
the liver showed T-cell infiltration in the hepatic sinusoids and portal tracts. The cellular morpho­
logy varied from mature lymphocyte to malignant lymphoid cells. We divided the cases into four 
groups on the basis of cellular atypia. Group A and group B showed mature lymphoid cell infiltration, 
however, only group B had multiple large areas of hepatocellular necrosis. Group C showed atypical 
lymphoid cell infiltration. In group D, definite malignant lymphoid cell infiltrates were demon­
strated. Groups B, C, and D patients had a very poor prognosis. All of them died despite chemo­
therapy. Group A patients had a better prognosis. Those who had chemotherapy achieved a complete 
remission. Progression to a higher group occurred in two of six patients with group B lesions and one 
of seven patients with group C lesions. The EBV-RNA genomes were found increasingly in the 
higher groups. This study supports the concept that these groups of disease represent a spectrum 
of peripheral T-cell proliferations. 

Peripheral (post-thymic) T-celllymphomas 
are less commonly found in Western countries than 
in AsiaCl ,2). They exhibit considerable heteroge­
neity in morphology, immunology, and prognosis 
(3-9). Currently, a generally accepted classification 
theme forT-cell lymphoma is unavailable. In April 
1993, there was a meeting of the International 
Lymphoma Study Group in Berlin, Germany. They 
proposed the new classification for lymphoid neo­
plasms, entitled, "A Revised European-American 

Classification of Lymphoid Neoplasms, (REAL 
classification)" by using morphologic, immuno­
logic, and genetic techniquesO 0, II). T -cell and 
putative NK-cell neoplasms are classified separately 
to be a unique group. This group of lymphoid neo­
plasms is composed of 10 different types, e.g., 
mycosis fungoides/Sezary syndrome; angioimmu­
noblastic T-cell lymphoma (angioimmunoblastic 
lymphadenopathy with dysproteinemia, AILD); an­
giocentric lymphoma (angiocentric immunopro-
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liferative lesions, AIL); subcutaneus panniculitic 
T-cell lymphoma; and hepatosplenic gamma-delta 
T-cell lymphoma. Some of the so-called "malignant 
histiocytosis, (histiocytic medullary reticulosis)" 
have proved to be peripheral T-cell lymphoma by 
immunophenotyping studies( 12-15). 

Peripheral T-cell lymphomas and the so­
called malignant histiocytosis can manifest with 
nodal and/or extranodal involvementCl4-17). The 
clinical findings include a prolonged intermittent 
fever, profound weight loss, lymphadenopathy, sple­
nomegaly, jaundice, and skin lesions. The labora­
tory findings are anemia, pancytopenia, abnormal 
liver function tests, and coagulopathy. Hepatosple­
nic gamma-delta T-cell lymphoma also has similar 
clinical and laboratory findingsCl8-21). 

Liver involvements in peripheral T-cell 
lymphoma are demonstrated by lymphoid cells 
infiltrated in the hepatic sinusoids and portal tracts 
(11 • 16-21). The morphology of lymphoid cells vary 
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from mature lymphocytes, atypical lymphoid cells, 
to malignant lymphoid cells. Hepatic sinusoidal 
lymphocytosis has been reported in patients with 
tropical splenomegaly syndromeC22,23), non-tropi­
cal idiopathic splenomegaly(24,25), Felty's syn­
dromeC26) , hairy cell leukemia(27), and intrahepato­
cellular erythrocyte inclusions with hepatic sinu­
soidal infiltrates and splenomegaly(28). To our 
knowledge, there is no classification of liver patho­
logy in patients with peripheral T-cell lymphoma. 
We describe thirty-two patients who presented with 
fever of unknown origin, hepatosplenomegaly, ane­
mia, elevated serum alkaline phosphatase and/or 
lactate dehydrogenase, and hepatic sinusoidal lym­
phoid infiltrates. Some patients had peripheral T-cell 
lymphoma in other organs, e.g., lymph nodes, skin, 
head and neck region. We classify liver pathology 
into four groups depending on the morphology of 
lymphoid cells. 

Fig. 1. Group A. Left, Low-power view of liver showing cellular infiltration of sinusoids, central vein region 
(C), and portal tract (P) (XIOO). Right, high power view showing mature lymphocytes and neutrophil 
(arrow) in the dilated sinusoids (X300). Inset, liver tissue stained by immunohistochemical tech· 
nique reveals positive reaction for CD45RO at the cell surface of lymphocytes (X300). 
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MATERIAL AND METHOD 
This retrospective study was conducted in 

Songklanagarind University Hospital, Songkhla, 
Thailand, during the 7-year period of 1989 through 
1995. The liver tissues from biopsy, necropsy, or 
both, were made available from thirty-two patients 
with a prolonged fever of unknown origin. These 
patients also had high serum levels of alkaline 
phosphatase and/or lactate dehydrogenase. Details 
of physical findings, laboratory findings, treat­
ments, and the follow-up are summarized in Tables 
1-4. The liver tissue sections were reviewed and 
were classified into 4 groups in order of severity; 
group A, group B, group C, and group D, with group 
A being the least severe. 

Morphologic criteria 
Group A. (Fig. 1)- The histopathology of 

liver tissue in this group revealed cellular infiltra­
tion in the sinusoids and portal tracts. The degree 
of infiltration varied from minimal to massive. 

Scattered areas of sinusoidal dilatation, pseudo­
peliotic pattern, were observed. The hepatocytes in 
these areas usually had a smaller size than the 
other areas. Most of the infiltrates were mature 
small or medium-sized lymphocytes. They had scant 
cytoplasm, small round or oval nuclei and some 
of these nuclei showed slight indentations . The 
other types of cellular infiltration which may be 
found were neutrophils, eosinophils, plasma cells, 
and monocytes . In some areas, the collections of 
lymphocytes and monocytes formed pseudogranu­
lomas which were found. The sinusoidal infiltrate 
was more prominent in zones 1 and 2, and less 
prominent in zone 3 of the hepatic acinus. The 
Kupffer's cells were hypertrophic and showed 
minimal hemophagocytosis. The liver architectures 
were intact. Hepatocellular necrosis was usually 
absent except for a few cells. There was no large 
area of hepatocellular necrosis. Cholestasis in the 
liver tissue was minimal or absent. 

Fig. 2. Group B. Left, low-power view of liver showing cellular infiltration in the dilated sinusoids. There is 
an area of hepatocellular necrosis (arrow) (XlOO). Right, high power view showing the area of hepa­
tocellular necrosis (N). The sinusoids are infiltrated with mature lymphocytes (X300). 
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G.-oup B. (Fig. 2)· The histopathology of 
liver tissue in this group was similar to group A 
except for the presence of large areas of hepato­
cellular necrosis. The Kupffer's cells were hyper­
trophic and showed frequent hemophagocytosis. 
Cholestasis ·in liver tissue was more severe than in 
group A. 

Group C. (Fig. 3)- Histopathology of liver 
tissue revealed scattered dilatation of hepatic sinu­
soids. Hepatocytes in these areas were atrophic. 
The cellular infiltration was more prominent in 
portal tracts than in the hepatic sinusoids. The lym­
phoid infiltrate was polymorphous. Some lympho­
cytes show cytologic atypia with features of imma­
ture bizzare large cells. The nuclei were round, 
cleaved, or cerebriform pattern. Occasional mitotic 
figures were seen. Lymphoid cells were admixed 
with a few neutrophils, plasma cells, and mono­
cytes. The Kupffer's cells were hypertrophic and 
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showed massive hemophagocytosis . Large areas of 
hepatocellular necrosis was usually present and 
cholestasis was usually severe. 

Group D.· There was no problem in the 
diagnosis of non-Hodgkin's lymphoma in this 
group. Two types of histopathologic features were 
noted; the monomorphic pattern and the polymor­
phic pattern. 

Monomorphic pattern (Fig. 4A)· The 
malignant lymphoid cells were the uniform 
medium-sized or large cells with frequent mitosis. 
The nuclei of these cells were round, cleaved, or 
cerebriform pattern. The malignant lymphoid cell 
infiltrates were mainly located in the portal tracts 
and some were seen in the dilated sinusoids. The 
hepatocytes showed marked atrophy. Multiple large 
areas of hepatocellular necrosis were observed 
throughout the liver tissue. The Kupffer's cells 
were hypertrophic and showed massive hemopha-

Fig. 3. Group C. Left, low-power view of liver showing cellular infiltration in the dilated sinusoids and portal 
tract (P), central vein region (C) (XlOO). Right, high power view showing 'polymorphous lymphoid 
infiltrates. Some lymphoid cells show cytologic atypia (arrows). The hepatocytes are atrophic. The 
Kupffer's cells are hypertrophic and show hemophagocytosis (arrowhead) (X300). 
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Fig. 4A. Group D, Monomorphic Pattern. Left, low-power view of liver showing malignant lymphoid cell 
infiltration in the sinusoids and portal tract (P) (XIOO). Right, high power view showing a uniform 
malignant lymphoid cells. The hepatocytes are marked atrophic. Inset, the in situ hybridization 
showing strongly EBV-RNA positive in the nuclei of malignant lymphoid cells (X300). 

gocytosis. There was no hemophagocytosis by the 
malignant lymphoid cells. 

Polymorphic pattern (Fig. 4B)- The neo­
plastic cell population included small irregular 
ly~phoid cells, atypical cells, and large bizzare 
cells with prominent nucleoli. Some of these large 
cells were histologically similar to Reed-Stern­
berg's cells. The other features appeared to be the 
same as the monomorphic pattern. 

Immunohistochemistry 
Immunohistochemical stainings for leuko­

cyte common antigen (LCA), CD20, CD45RO, 
CD30 and p53 protein of liver tissue from paraffin 
blocks were performed using the following anti­
bodies : monoclonal mouse antihuman LCA (CD45) 
(Dako, Denmark, 1:1 00), monoclonal mouse anti­
human CD20 (Dako, 1: 1 00), monoclonal mouse anti­
human CD45RO (UCHL-1) (Dako, 1:100), mono-

clonal mouse antihuman CD30 (Ber-H2) (Dako, 
1 :50), p53 protein (CM1) (Novo Castra, Newcastle, 
1 :700), rabbit antimouse immunoglobulin (Dako, 
1 :50), and horseradish peroxidase-mouse anti­
peroxidase (Dako, 1 :50). The staining ~rocedure 
was performed as previously described( 9,30). 

In situ hybridization 
In situ hybridization study for Epstein­

Barr virus (EBV) genomes was performed on for­
malin-fixed, paraffin embedded tissue using the 
fluorescein-conjugated EBV (EBER) oligonucleo­
tides, complementary to nuclear RNA portions of 
the EBER genes that are actively transcribed in 
latently infected cells. Briefly, tissue sections 5-
microns were deparaffinized with xylene, rehy­
drated 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 dehy-
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Fig. 4B. Group D, Polymorphic Pattern. Left, low-power view of liver showing malignant lymphoid cell 
infiltration in the sinusoids and portal tract (P) (XlOO). Right, high power view showing a poly­
morphous malignant lymphoid cell infiltrates. Some of these cells :;re large with prominent nucleoli 
(X300). Inset, the in situ hybridization showing EBV-RNA positive in the nuclei of the large-sized 
malignant cells (X300). 

dration and air-drying, the fluorescein-conjugated 
(FITC) EBER oligonucleotide probes (Y 0017, 
Dako) were applied on the sections for 2 hours at 
37°C. The following immunohistochemical detec­
tion system (K 046, Dako) was used : rabbit F(ab') 
anti-FITC/AP for 30 minutes and a solution contain­
ing 5-bromo-4-chloro-3-indolyphosphate (BCIP) 
and nitroblue tetrazolium (NBT) for 30-60 minutes. 
Then the slides were washed in running tap water 
and mounted in glycergel(31). 

RESULTS 
The patients were twenty-five men and 

seven women, age ranged from 17 years to 85 
years. All of the patients had a prolonged fever 
which varied from one month to three months. 
The body temperature was up to 42°C. Thirteen 
patients had weight loss of more than 5 kilograms. 
Six patients had central nervous system symptoms. 

The hemograms revealed anemia in all 
cases. The average hemoglobin was 8.7 g/dl (range 
4.9-11.6 g/dl). Sixteen patients had leukopenia and 
sixteen patients had thrombocytopenia. Pancyto­
penia was found in 1 patient of group A, 3 patients 
of group B, 5 patients of group C, and 3 patients 
of group D. Atypical lymphocytes from peripheral 
blood was observed in twelve patients. Bone 
marrow aspirates and biopsies showed immature 
lymphoid cells; 5 of 8 cases in group A, 4 of 5 cases 
in group B, 5 of 6 cases in group C and 5 of 6 
cases in group D. 

The antibodies to HTL V -1 by particle 
agglutination tests were performed in 19 cases and 
all of them gave negative results. The anti-HIV 
tests were also negative in all of 20 cases. None of 
the patients had hypercalcemia. Serum proteins 
were in the normal range except for one patient 
who had polyclonal hypergammaglobulinemia. 
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. The pertinent findings of these patients were the 
high serum levels of alkaline phosphatase and/or 
lactate dehydrogenase. 

Other laboratory results, e.g., the initial 
blood cultures, serological tests for salmonellosis, 
melioidosis, leptospirosis, scrub and murine typhus, 
Epstein-Barr virus, and cytomegalovirus which 
were performed in some patients were negative. 
There was no seasonal predilection. The causes of 
death in these patients were hepatic failure, meta­
bolic acidosis, adult respiratory distress syndrome, 
abnormal bleeding, and sepsis. There was no infec­
tion-associated hemophagocytic syndrome in an 
autopsy case. 

Group A. (Table 1) 
There were six male and five female 

patients ranging in age from 23 to 69 years. Six 
patients had hepatosplenomegaly and two patients 
had only hepatomegaly. Seven patients had lympha­
denopathy ranging in size from 0.5 to 4.0 em. Three 
of these 11 patients were diagnosed to have angio­
immunoblastic T -cell lymphoma (AILD). Case 
no. 1 had mycosis fungoides. Interestingly, case 
no. 6 had subcutaneus panniculi tic T -cell lym­
phoma in the skin of the leg and B-cell non-Hodg­
kin's lymphoma in the axillary lymph node. An 
autopsy was performed on case no. 9 and showed 
angiocentric (T -cell) lymphoma of the visceral 
organs. Most of these patients had elevated serum 
levels of alkaline phosphatase and lactate dehydro­
genase. Coagulopathy was found in six patients. 
Five patients received multiagent chemotherapy. 
All of them achieved a complete remission, alive 
without disease from 10 months to 6 years. Seven 
patients did not have chemotherapy; in one patient 
(case no. 1 ), the disease spontaneously regressed; 
one patient was lost to follow-up; and four patients 
died within 12 days to 3 months. 

Group B (Table 2) 
All of the six patients in this group were 

males ranging in age from 19 to 83 years. Two 
patients had hepatosplenomegaly and three had 
only hepatomegaly. Three patients had lympha­
denopathy ranging in size from 0.5 to 1.0 em. Case 
no. 2 had cutaneus T-cell lymphoma. Coagulopathy 
was observed in all of the patients. Two patients 
(case no. 5 and no. 6) showed the progression to 
group C on the later liver necropsied tissues. None 
of them received chemotherapy and all of them 
died within 12 days to 14 months. 

Group C (Table 3) 
This group composed of seven patients, 6 

males, 1 female, ranging in age from 17 to 62 
years. Three patients had hepatosplenomegaly and 
four patients had only hepatomegaly. Case no. 6 
had orbital angiocentric (T -cell) lymphoma and 
case no. 7 had angioimmunoblastic T-cell lym­
phoma (AILD). One patient (case no. 5) showed the 
progression to group D on the later liver necropsied 
tissue. All of them died within 1 day to 3 months 
despite the use of chemotherapy in some cases. 

Group D (Table 4) 
This group composed of 7 males and I 

female ranging in age from 29 to 85 years. Five 
patients had hepatosplenomegaly. Three patients 
(case no.1, 3, 4) had peripheral T-celllymphoma in 
lymph nodes. Case no. 2 had angiocentric (T-cell) 
lymphoma in maxillary sinuses. Liver tissue in case 
no. 1 had histopathologic features of polymorphic 
pattern and the rest showed monomorphic pattern. 
All of the patients died within 4 days to 5 months. 

Ultrastructural appearance 
Ultrastructural variability of lymphoid cells 

from hepatic sinusoids are demonstrated in Fig. 5. 
Lymphocytes from group A and group B (Fig. Sa, 
5b) showed round to oval contour nuclei; no sharply 
angled nuclear invaginations. Some lymphocytes 
showed slight indentation of the nuclear membrane. 
The cytoplasm was scant; few cellular organelles 
were seen. There was no cytoplasmic granule. Fig. 
5c showed atypical lymphoid cell from group C. 
This cell had an irregular, sharply angled nuclear 
invaginations. The cytoplasm was abundant with 
more cellular organelles. Fig. 5d showed a large 
lymphoid cell with abundant cytoplasm from group 
D. There was no cytoplasmic granule. The nucl\!US 
showed marked angulations, lobulated appearance, 
and had the prominent nucleolus. 

Electron microscopy of hepatocytes dis­
played many bleblike structures that contained 
cytoplasmic content at the sinusoidal surface of the 
cell. Stacks of rough endoplasmic reticula were 
seen and some were dilated (Fig. 6). 

Immunohis*oc~emistry and in situ hybridization 
·Results .of immunohistochemistry and in 

situ hybridization for EBV -RNA genomes are 
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Fig. S. Ultrastructure of lymphocytes which are infiltrated in the hepatic sinusoid. "a" is a lymphocyte from 
group A patient. "b" is a lymphocyte from group B patient. "c" is a lymphocyte from group C patient. 
"d" is a lymphocyte from group D patient (X4000). 

Fig. 6. Electron microscopy of a hepatocyte shows bleblike structures (arrows) at the sinusoidal surface 
(X6000). 
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. Table 5 . Immunohistochemical staining and in situ 

Group/cases LCA CD45RO CD20 
positivity positivity 

Nil 11/11 11/11 0/11 
B/6 6/6 6/6 0/6 
C/7 717 717 017 
D/8 8/8 5/8 0/8 

summarized in Table 5. All of the lymphoid cells 
in the livers were LCA-positive. CD45RO (T-cell 
antigen) were positive in all cases except three 
patients from group D which gave expression in 
both CD45RO and CD20 (B-cell antigen) in the 
same malignant lymphoid cells. Stainings for 
CD30 and p53 protein gave negative results. 

The presence of EBV-RNA genomes was 
detected in 10 of the 31 cases; none in group A, 1 
of 5 cases in group B, 4 of 7 cases in group C, and 5 
of 8 cases in group D. 

DISCUSSION 
The Revised European-American Lym­

phoma Classification (1994) has classified peri­
pheral T-cell lymphomas into ten different types 
(1 0, 11). From our studied patients, we believe that 
some of these types, such as, mycosis fungoides/ 
Sezary syndrome; peripheral T-cell lymphomas, 
unspecified; angioimmunoblastic T -cell lymphoma; 
and angiocentric lymphoma are the same disease 
entity with different manifestations. As it begins 
with a localized disease, and then progresses to a 
systemic disease. Diseases in the liver and bone 
marrow are considered to be a systemic involve­
ment. 

Adult T -cell leukemia/lymphoma (A TLL), 
which is a type of peripheral T-cell lymphoma, has 
been reported from south-west Japan and the West 
Indies(32,33). This type of malignancy is related to 
human retrovirus HTLV-1 infectionC33,34). How­
ever, only a small minority (less than 4 per cent) of 
HTLV-1 seropositive patients develop ATLL, and 
then only after a prolonged latent period(35). From 
clinical, serological and pathological findings, none 
of our patients was considered to have ATLL, nor 
CD30-positive anaplastic large cell lymphoma 
which is another type of peripheral T-cell lym­
phomaC36). 

hybridization for Epstein-Barr virus. 

CD 45RO+CD20 CD 30and p53 EBV in situ hybridization 
positivity positivity positivity 

0/11 0/11 0/11 
0/6 0/6 115 
017 017 4/7 
3/8 0/8 5/8 

This group of patients had clinical signs 
and symptoms similar to the previously described 
as so-called "malignant histiocytosis"(16). These 
included fever, weight loss, weakness and malaise, 
jaundice, lymphadenopathy and skin lesions. Labo­
ratory investigations revealed anemia, pancyto­
penia, abnormal coagulograms, high serum levels 
of alkaline phosphatase and lactate dehydro­
genase. Histopathology of liver tissue displayed 
infiltration of lymphoid cells in hepatic sinusoids 
and portal tracts. The morphologic spectrum of 
lymphoid cells varied from benign mature cells to 
malignant cells. We classified liver pathology into 
four groups. Group A composed of mature lym­
phoid cells, and group D composed of malignant 
lymphoid cells. This corresponds to the classifica­
tion of angiocentric lymphoma (angiocentric immu­
noproliferative lesion)C37). Because of the wide 
morphologic spectrum of the T-cell infiltrates, we 
prefer to call this group of diseases "Peripheral T­
cell Proliferative Diseases". 

The histopathological changes of liver 
tissue in group A and group B may be difficult for 
interpretation. The clues for this are the presence 
ofT-cell lymphocytes or mixed cells in the dilated 
hepatic sinusoids; in combination with clinical signs 
of fever, weight loss, anemia; and laboratory results 
showing elevated serum alkaline phosphatase and/ 
or lactate dehydrogenase. In some cases, the con­
comittance of peripheral T-cell lymphoma in other 
organs may be found. Electron microscopy of hepa­
tocytes displayed bleblike structures at the sinu­
soidal surface of hepatocytes. We believe that the 
damage of hepatic cell sinusoidal membrane may 
lead to an elevation of alkaline phosphatase in the 
serum(38). 

Groups B, C, and D patients had a poor 
prognosis. All of them died in a short period of 
time despite receiving multidrug chemotherapy. 
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Group A patients had a better prognosis. Chemo­

therapy is effective and some of them were cured 

of the disease. In suspected patients, liver biopsy 

and bone marrow examination are helpful for the 

diagnosis and to classify the severity of the disease. 

In peripheral T-cell lymphomas, the posi­

tive cases for EBV-RNA genomes in mali~nant 
cells ranged from 36 per cent to 100 per centC3 -43). 

J Med Assoc Thai April 1997 

The presence of viral genomes correlates with a 
poor prognosis(39). In our patients, we did not find 

EBV-RNA genomes in group A We found 20 per 

cent in group B, 57 per cent in group C, and 62 per 

cent in group D. The pathogenesis of peripheral 

T-cell proliferative diseases is unclear. We believe 

that Epstein-Barr virus infection plays a role in 

the pathogenesis. 

(Received for publication on December 23, 1996) 
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