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Twenty-seven cases ofprimaryperipheral T-cell lym-
phomas of the intestine (PTLI) were investigated.
Seven patients had histories of malabsorption. The
mostfrequent symptoms atpresentation were weight
loss, abdominal pain, and acute abdomen Thejejeu-
num was the most common site of lymphoma and
multifocal disease was found in 72% of the cases,

Twenty-two patients (92%) presented with localized
disease confined to the intestine and abdominal
lymph nodes, only two patients had generalized dis-
ease. According to the pattern of lymphoma infiltra-
tion and the morphology of the uninvolved small
intestinal mucosa, 21 cases were separated histolog-
ically into three categories; 1) enteropathy-
associated T-cell lymphoma (EATCL, n = 9) showing
predominant intramucosal lymphoma spread and
villous atrophy ofuninvolved mucosa with high den-
sity of intraepithelial lymphocytes (IEL), 2) EATCL-
like lymphoma without enteropatby (EATCa-LLWF, n
= 5) but with an infiltration pattern similar to
EATCL, and 3) T-cell lymphoma without features of
EATCL (Non-EATCL, n = 7). Distinctive features of
EATCL were the high incidence of malabsorption
states, multifocal intestinal disease in all cases, and
the high frequency of intestinal recurrences. On fro-
zen sectionsfour of eight PTLI showed thephenotype
CD3+CD4-CD8-HML-I+, which is also expressed
on a small subset of normal IEL. The morphologic
and immunomorphologic findings suggest that the
majority ofPTLI is derivedfrom mucosal T lympho-
cytes. This derivation may be responsible for certain
biologic features, such as the preferential spread to
and relapse of PTLl at small intestinal sites (Am J
Pathol 1992, 141:1361-13 71)

Malignant lymphomas arising in the GIT are supposed to
derive from the lymphoid system of the mucosa-
associated lymphoid tissue (MALT), particularly of the
gut-associated lymphoid tissue (GALT).2' The principal
categories of primary gastrointestinal lymphomas are
listed in a classification proposed recently by Isaacson
and co-workers.6 The vast majority of these tumors are of
B-cell origin.7-10 Cases previously diagnosed as malig-
nant histiocytosis of the intestine11 were shown to be of
T-cell origin,12'13 and another highly suggestive candi-
date for T-cell neoplasia was introduced as malignant
lymphoma with eosinophilia of the GIT.14

The development of small intestinal malignant lym-
phomas is a rare but well-documented complication of
celiac disease and most of these tumors were classified
as malignant histiocytosis.'1,'5 Villous atrophy adjacent
to or even well separated from the lymphoma may also
occur in patients without evidence of celiac disease.16
The coincidence of intestinal T-cell lymphoma with villous
atrophy of the jejunal mucosa prompted O'Farrelly and
co-workers to coin the term "enteropathy-associated
T-cell lymphoma."17

This study concentrates on the most prominent clini-
copathologic findings of 27 patients with primary periph-
eral T-cell lymphomas of the intestine (PTLI). Morphologic
and immunomorphologic similarities between the T-cell
compartment of the GALT and intestinal T-cell neoplasia
are demonstrated and discussed.

Materials and Methods

Patient Population

Between January 1974 and December 1990, a total num-
ber of 518 primary NHLs of the GIT was listed consecu-
tively in the files of the Department of Pathology, Univer-
sity of Vienna. Twenty-seven (5.2%) cases were diag-
nosed as PTLI and are the subject of this study. By
definition, these patients had a predominant intestinal le-
sion that had been the cause of their presentation. Three

The gastrointestinal tract (GIT) is the most common site of
primary extranodal non-Hodgkin's lymphoma (NHL).'
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previous publications included case material derived
from 1 1 of the 27 patients; all 11 cases were part of a
large study of gastrointestinal NHL,8 which primarily fo
cused on clinical aspects of B-cell tumors and did not
include detailed discussion of clinicopathologic correla-
tions of PTLI as presented herein; two cases were part of
a clinicopathologic study of peripheral T-cell lympho-
mas,18 and six cases were included in an immunomor-
phologic study of nodal and gastrointestinal NHL, which
concentrated exclusively on the expression of the human
peripheral lymph-node homing receptor LECAM-1 (LAM-
1),19 In 20 cases (74%) tissue was referred to our depart-
ment from outside pathologists. Diagnoses were estab-
lished on the basis of surgical specimens in 24 patients,
on endoscopic biopsy specimens in two, and at autopsy
in one patient.

Clinical Data

Medical records were reviewed for the patients' history,
type, and duration of symptoms at initial presentation,
physical examinations, clinical and laboratory investiga-
tions, and type of treatment. Reports of surgical opera-
tions were examined with regard to tumor site, abdominal
lymph node status, spleen and liver, and to the aspect of
the peritoneal sheet. Follow-up was obtained via clinical
records, attending physicians, or autopsy files.

Tumor Staging

Stages of disease were assigned according to an adap-
tation of the Ann Arbor staging system for extranodal lym-
phomas20 and its modification by Musshoff, respec-
tively.21

Gross Pathology and Tissue Preparation

Resected parts of the gut were evaluated concerning site
and unifocal versus multifocal tumor involvement. Spec-
imens were fixed in 8% phosphate-buffered formalin, pH
7.4, embedded in paraffin and stained with H&E, Gi-
emsa, Gomori's reticulin, and periodic acid Schiff (PAS).
Bone marrow biopsies were done in 14 cases (Jamshidi),
embedded in methyl-metacrylate without decalcification,
and routinely stained. Bone marrow aspiration was done
in all cases; bone marrow smears for review were avail-
able in 12 cases. Imprint smears were not prepared. No
electron microscopic studies were done.

Histology and Lymphoma Classification

Histologically, the pattern of lymphoma infiltration was
studied with special emphasis on the relationship be-
tween lymphoma spread and intestinal mucosa. The un-
involved mucosa was investigated for the presence of
villous atrophy, which was graded in mild-moderate-
severe. The number of normal-appearing intraepithelial
lymphocytes (IEL)/100 enterocytes was assessed by
counting IEL along 10 villi on Giemsa-stained sections
taken from the histologically uninvolved resection mar-
gins of surgical specimens. According to Ferguson,22
counts ranging from 9-39 IEU100 enterocytes were con-
sidered normal and more than 40 increased. The lym-
phomas were classified according to the Updated Kiel
Classification.23 Independent of morphology, lympho-
mas were categorized as enteropathy-associated T-cell
lymphomas (EATCL) if the uninvolved jejunal mucosa
distant from the tumor(s) showed at least moderate vil-
lous atrophy and an increase of normal appearing IEL.

Tests for antibodies to adult T-cell leukemia virus-
associated antigen HTLV-1 were not done.

Immunohistochemistry

Immunostaining of both paraffin (27 cases) and frozen
sections (8 cases) was done using a sensitive three-step
immunoperoxidase technique.24 The panels of antibod-
ies used are listed in Table 1. In selected cases of pre-
dominant intraepithelial lymphoma spread, a double
staining technique was used on paraffin sections to op-
timize the visualization of neoplastic lymphoid cells and
enterocytes. Staining for the broad cytokeratin antibody
KL1 was obtained by the APAAP immunoalkaline phos-
phatase labeling procedure, which was followed by the
immunoperoxidase method using the polyclonal anti-
CD3 antiserum.

Statistical Analysis

Survival was calculated from the date of diagnosis to the
date of last follow-up or death using the method of Kap-
lan and Meier. Survival data were compared by the ap-
propriate test according to Breslow.

Results

Medical Histories

Seven patients had histories of malabsorption ranging
from 0.5 to 10 years (median, 3 years), clinically charac-
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Table 1. Antibodies Reactive on Frozen and Paraffin Sections

Monoclonal
antibody CD Predominant reactivity pattern Source

Frozen sections
Leu-1
Leu-2a
Leu-3a
Leu-4
Leu-5
8H8
OKT6
,BF1
TCRB-1
8-TCS1
B1
B2
B4
My7
My9
HLA-DR
TAC
Ki-1
Leu-7
Leu-15
HML-1
Leu-8
Ki-67

Paraffin sections
LCA
UCHL1
MT1
Leu-22
MB1
MB2
L 26
Leu-M1
Ber-H2
EMA
KL 1

Polyclonal antibody
CD3
Kappa, lambda
Lysozyme

BD, Becton Dickins4
Sciences, Cambridge,
Biosciences, Emmenbh

5
8
4
3
2
7
la

20
21
19
13
33

25
30
57
11b

45
45RO
43
43
45RA

20
15
30

T cells, B-cell subset
T subset
T subset, macrophages
T cells
T cells
T cells
Cortical thymocytes
TCR 3-chain
Invariant epitope of TCR b-chain
Variable epitope of TCR b-chain
B cells
B cells
B cells
Granulocytes, monocytes
Myeloid progenitor cells
MHC class 11 antigen
Activated T and B cells
Activated T and B cells
NK cells, T-cell subset
NK cells, monocytes, granulocytes
Human intraepithelial lymphocytes
Peripheral lymph node homing receptor (LECAM-1)
Proliferating cells

Hematopoietic cells
T cells
T cells
T cells
B cells
B cells
B cells
Granulocytes
Activated T and B cells
Epithelial cells
Epithelial cells

BD
BD
BD
BD
BD
IT
OP
TS
TS
TS
CI
Cl
CI
CI
Cl
BD
BD
D
BD
BD
IT
BD
DP

DP
DP
BS
BD
BS
BS
DP
BD
DP
DP
IT

3 T cells DP
B cells B
Monocytes, granulocytes, macrophages DP

,on, Mountain View, CA; IT, Immunotech, Marseille, France; OP, Ortho Pharmaceutical Corporation, Raritan, NJ; TS, T-cell
MA; Cl, Coulter Immunology, Hialeah, FL; D, Dianova, Hamburg, FRG; DP, Dakopatts, Copenhagen, Denmark; BS,
ucke, Switzerland; B, Behring, Marburg, FRG.

terized by chronic diarrhea and steatorrhea (stool weight
: 250 g/day), weight loss, and serum albumin - 3g/dI.
Before the diagnosis of PTLI, peroral jejunal biopsies
were done in four of these patients showing classical fea-
tures consistent with celiac disease in three of them and
moderate villous atrophy in the remaining case. Histolog-
ically unremarkable IEL were increased in all four biop-
sies without any evidence of lymphoproliferative disease.
Only one patient, however, had gluten-sensitive enterop-
athy, whereas two patients did not respond to gluten-free
diet. Another patient was diagnosed as having dermatitis
herpetiformis Duhring, and in three cases idiopathic
chronic diarrhea was reported.

Two patients suffered from Crohn's disease-like in-
flammatory bowel disease for 5 and 10 years, respec-
tively. Elevated platelet counts were detected in

two other patients 2 and 4 months before the diagnosis of
PTLI. One of these patients experienced venous throm-
bosis. One patient underwent hemicolectomy for colonic
adenocarcinoma 6 months before PTLI was diagnosed.

The medical history of the remaining patients was un-
remarkable.

Clinical Presentation

The median age of the 27 patients was 56 years, ranging
from 22 to 82 years. Fourteen patients were males and 13
were females. The majority of patients presented with a
short history of abdominal pain and weight loss. Rapid
weight loss (10 to 30 pounds during the last 3 months)
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was reported in 11 patients. Symptoms such as diarrhea,
nausea, fever, constipation, vomiting, and night sweat
were evident less frequently. Eleven patients had acute
abdominal emergencies due to spontaneous perforation
(eight cases) and acute obstruction of the small bowel
(three cases).

Abnormal Laboratory Findings (n = 21)

Eight patients (38%) presented with leukocytosis (WBC
> 11.0 x 109/L) ranging from 12.0 x 109/L to 21.0 x
109L. Lymphocytosis was not observed. Two patients
had eosinophilia with counts of 9.5 x 1 09/L (45% of 21 x
1 09/L) and 4.2 x 1 09/L (32% of 13 x 1 091L), respectively.
The former count was from a patient with malignant lym-
phoma with eosinophilia of the GIT. Anemia (Hb < 12.0
g/dL) was found in six patients (29%) and thrombocyto-
sis (platelets > 450 x 109/L) was found in four (19%)
patients. The serum lactate dehydrogenase level was in-
creased in one patient only.

Intestinal Tumor Sites and Staging

The topographic distribution of intestinal lymphoma man-
ifestations is shown in Table 2. The jejunum was the most
common site of lymphoma, either alone or in combination
with other (gastro-) intestinal manifestations. Gross exam-
ination at laparatomy showed multifocal intestinal lym-
phoma involvement in 18 of 25 patients (72%).

Staging work-up included resection of infiltrated
bowel in 24 patients, and 1 patient was staged at au-
topsy. Two patients were not staged.

In 8 patients, the disease was confined to the small
intestine without demonstrable lymph node involvement
(stage 1). In 15 patients, either adjacent (stage Il ; n = 9)
or further abdominal lymph nodes were involved (stage
112; n = 6). Two patients had generalized disease (stage

Table 2. Histologically Documented Intestinal Sites of
PTLI at Diagnosis (n = 27)

Number
Sites of cases (%)

Jejunum 9 (33)
Jejunum and ileum 6 (22)
Small intestine 5 (19)
Duodenum, jejunum, and stomach 2 (7)
Duodenum, jejunum, and ileum 1 (4)
Jejunum, ileum, and colon 1 (4)
Ileum 1 (4)
Rectum (Bx)* 1 (4)
Colon, sigma, and rectum (Bx)* 1 (4)

* Endoscopic biopsy.

IV), one of them (the autopsy case) showed multifocal
intestinal disease and involvement of mesenteric lymph
nodes, myocardium, and adrenal gland. The other pa-
tient had multiple jejunal tumors and involvement of lung
and liver.

Histology

According to the Updated Kiel Classification,23 17 Iym-
phomas were classified as pleomorphic, medium and
large cell type, and 6 as pleomorphic, small cell type.
Four immunoblastic lymphomas were composed of
monomorphic medium to large cells with pale cytoplasm
and round, vesicular nuclei with solitary, centrally located
nucleoli. Cytoplasmic azurophilic granules were not
seen. In three cases, the lymphoma infiltration was asso-
ciated with massive tissue eosinophilia, which exceeded
100 eosinophils per high power field.

Detailed histologic analysis was done on small bowel
resection specimens in 21 cases. The median length of
the resected bowel segment(s) per case was 36.5 cm
and ranged from 8 to 270 cm. According to the pattern of
lymphoma infiltration and the morphology of the unin-
volved mucosa 21 cases could be separated into three
categories (Figure 1): 1) EATCL; 2) EATCL-4ike lym-
phoma without enteropathy (EATCL-LLWE), but with an
infiltration pattern resembling EATCL; and 3) T-cell lym-

Ulcerated tumor and adjacent mucosa

EATCL

EATCL - LLWE

NON - EATCL

Uninvolved
mucosa

LIII1

Figure 1. Schematic illustration showing the micromorphologic
features of the three categories ofprimary peripheral T-cell lym-
phomas ofthe intestine. In EATCL, the lymphoma infiltration (stip-
pled area) spreads wthin an atrophic mucosa, even far distant
from the deeply invasive lymphoma. The uninvolved mucosa is
atrophic. In EATCL-LLWE, the intramucosal lymphoma spread is
limited to the tumor margins, the uninvolved mucosa is unremark-
able. In non-EATCL, the lymphoma infiltration is strictly confined
to the ulcerated lesion, the uninvolved mucosa is unremarkable.
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Figure 2. A: Diffuse infiltration of severely
atrophic jvunal mucosa by EATCL (H&E,
X 105). B: Higher magnification showsfocal
accumulation of large atypical lymphoid
cells jt below the flatened surface epithe-
lium (H&E, x419).

phoma without enteropathy and without features of
EATCL (Non-EATCL).

There was no relationship between lymphoma mor-
phology and belonging to one of these three groups. The
remaining six cases were excluded for the following rea-
sons: 1) in two cases only endoscopic biopsies were
available, 2) due to autolytic changes the uninvolved mu-
cosa could not be analyzed thoroughly in the autopsy
case, and 3), in the remaining three cases the resection
specimens were too small to allow critical analysis of the
uninvolved mucosa.

Enteropathy-associated T-cell Lymphoma
(EATCL, n = 9)

By definition, all of these nine cases showed villous
atrophy and an increase of normal appearing IEL distant
from the tumor(s). In addition, crypt hyperplasia and a
dense plasmacytic infiltrate of the lamina propria was
present. Multifocal lymphoma involvement was found in
every case. At least one lesion each showed broad,
sometimes fissuring ulceration and infiltration beyond the
muscularis propria leading to thickening of the bowel
wall. Adjacent to and even well away from tumorous le-
sions there were band-like lymphoma infiltrates which ex-
clusively spread within a moderately or severely atrophic
mucosa. The atypical lymphoid cells accumulated in the
lamina propia and showed focal and/or diffuse invasion
and destruction of overlying epithelium (Figure 2). Most
frequently, the enterocytes of the upper and intermediate
villous regions or in cases of severe villous atrophy, the
epithelium of the upper parts of the elongated crypts,
were the preferential targets of lymphoma cell attack (Fig-

ure 3A). In four cases, intraepithelial accumulations of
atypical lymphoid cells were noticed (Figure 3B). Occa-
sionally, deeper regions and crypt bases were addition-
ally affected showing flattening and necrosis of entero-
cytes as well as intraluminal accumulations of granulo-
cytes and cellular debris resembling crypt abscesses. In
three cases, microscopic foci of intramucosal lymphoma
involvement were found (Figure 4).

The atypical lymphoid cells in EATCL, classified as
pleomorphic T-cell lymphoma of medium and large cell
type or as immunoblastic lymphoma, differed markedly
from the IEL in the uninvolved jejunal mucosa by their
larger size and nuclear morphology. The atypical lym-
phoid cells of the two cases classified as pleomorphic
T-cell lymphoma of small cell type were only slightly
larger than the IEL of the uninvolved mucosa, but the
nuclei were somehow more pleomorphic with often mul-
tiple indentations.

EATCL-like Lymphoma Without Enteropathy
(EATCL-LLWE, n = 5)
These cases exhibited no obvious enteropathy of the

mucosa uninvolved by lymphomatous infiltration. Multifo-
cal disease was found in four and unifocal involvement in
one case. At the tumor margins band-like lymphoma in-
volvement was present within an atrophic mucosa. How-
ever, this pattern of spread was absent distant from the
main tumor masses where microscopic intramucosal
lymphoma foci occurred in two cases. Invasion and de-
struction of epithelial structures by the atypical lymphoid
cells was less pronounced than in EATCL and affected
solely basal crypt areas. Crypt abscesses were absent in
four cases and rarely observed in one case.



1366 Chott et al
AJP December 1992, Vol. 141, No. 6

,V

440

if~~~~~f

C~~~~~"N ; <W' '''6
-<sS','

Figure 3. Intramucosal and intraepithelial
spread ofjejunal EATCL. A: Brown-stained
CD3-positive lymphoid cells infiltrate the blue-
stained KAL-positive epithelium and upper
parts of atrophic mucosa. Deeper portions of
lamina propria and deeper crypt areas con-
tain only a few scattered CD3-positive cells
(APAAP/immunoperoxidase double staining
technique, x 105). B: Intraepithelial accumu-
lations ofCD3-positive atypical lymphoid cells
resembling "Pautrier's microabscesses"
(APAAP/immunoperoxidase double staining
technique, x628).

T-celI Lymphoma Without Enteropathy and
Without Features of EATCL (Non-EATCL,
n = 7)

The main feature of these cases was the sharp border
between the deeply infiltrating, ulcerating tumors and the
nearly unaffected intestinal mucosa at the tumor margins.
Besides an inconspicuous increase of IEL (not exceed-
ing 20 IEU100 enterocytes) and a moderately dense
mixed inflammatory infiltrate of the lamina propria the mu-
cosa at the tumor margins was unremarkable. Multifocal
involvement was found in four and unifocal disease in
three cases. Enteropathy, prominent invasion, and de-
struction of epithelium by atypical lymphoid cells, crypt
abscesses, and microscopic lymphoma foci were ab-
sent.

Concerning the seven patients with histories of mal-
absorption, four were classified as EATCL, one patient as
Non-EATCL, and two cases were not classified.

Immunomorphologic Findings
On paraffin sections the atypical lymphoid cells stained
either for UCHL1 (24 of 27 cases) or MT1 (20 of 27 cases)
or both (17 of 27 cases). Leu 22 showed an identical
staining pattern as MT1, but stained stronger in four
cases. Reactivity for CD3 was found in 20 of 23 lympho-
mas tested. Three of 27 cases stained for both MB1 and
MB2 but no lymphoma was positive for L26 or expressed
kappa or lambda light chains. In four pleomorphic lym-
phomas of medium and large cell type, the majority of the
large cell population stained for Ber-H2. Except two of
these cases all lymphomas expressed LCA. No reactivity
was present for EMA, Leu Ml, and lysozyme.

The results of immunologic phenotyping on frozen
sections are shown in Table 3. All eight cases were pos-
itive for CD3 and CD7, and negative for delta-gene prod-
ucts, CD25, Leu 8, CD57, C0D1 lb, or all the B-cell and
myelomonocytic antigens tested. One lymphoma was

4
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Figure 4. Microscopic intramucosal lym-
phoma focus (arrow) in a case of EATCL
(H&E, X42).
Figure 5. Immunostaining for HML-1 in a
case ofpnimary peripheral T-cell lymphoma
of the jejunum (Immunoperoxidase tech-
nique on frozen section, x 628).

HLA-DR positive. A rather uniform phenotype was found
in four cases that were positive for CD3, CD7, and HML-
1, and negative for both CD4 and CD8 with variable ex-

pression of CD2 (two of four cases) and 1F1 (one of four
cases). Immunostaining of atypical lymphoid cells for
HML-1 is shown in Figure 5. Two cases showed a

CD4-CD8+ phenotype with divergent expression of
HML-1, and one case each was CD4+CD8-HML-1 -

and CD4-CD8- HML-1 -, respectively. The median per-
centage of Ki-67-reactive cells was 55% (range, 30-
80%).

Therapy, Response, and Survival

Of the 27 patients, 24 underwent bowel resection at the
time of initial diagnostic laparatomy. Fourteen patients
were treated with multiagent chemotherapy, only seven

of them finished the complete course, and one patient
was treated with local radiotherapy only. Except for sur-

gical intervention, ten patients were not intensively
treated.

Six patients (stage 1, n = 4; stage I1, n = 1; not
staged, n = 1) who had all received chemotherapy
achieved a complete remission (CR); four are alive with-
out disease at 14, 16, 25, and 58 months, respectively.
The remaining two patients relapsed at small intestinal
sites; one is currently free of disease for 60 months, and
the other patient experienced a second relapse and died
of malnutrition 56 months after diagnosis.

The response to chemotherapy was regarded as un-

evaluable in seven patients who did not finish the com-

plete course due to their bad condition and/or because
they refused further treatment.

In general, eight of twenty-six patients (31 %) relapsed
within 1.5 to 12 months (median, 5 months); seven of
them relapsed at small intestinal sites, and one patient
developed an ulcerative lesion at the hard palate 6 weeks
after initial diagnosis.

Twenty of 27 patients died, 17 of them within 6 months
after diagnosis. The overall median survival was 4
months. The median survival of patients with stage dis-
ease was significantly longer than for patients with stage
11 and IV disease (P = 0.035).

Table 3. Immunophenotypes of8 Peripheral T-cell Lymphomas of the Intestine

TCRB-1
Category CD3 CD7 CD4 CD8 ,BF1 8-TCS1 HML-1 CD2 CD5 HLA-DR

EATCL + + /- + + -
EATCL + + - - - -/- + - -
EATCL + + - + - -/- - + -
EATCL-LLWE + + - - - -/- + + -
EATCL-LLWE + + + - + -/- - + +
EATCL-LLWE + + - - + -/- + - -
Non-EATCL + + - + + -/- + - - +
Not classified + + - - - -/- - +
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Autopsy Findings

Autopsies were done in 17 cases. The most frequent di-
agnoses made at autopsy are summarized in Table 4.
Generalized disease was found in six cases with involve-
ment of spleen, lung, liver, adrenal gland, and myocard.
Bone marrow involvement was histologically verified in 1
of 11 cases tested.

Discussion

The majority of extranodal non-Hodgkin's lymphomas oc-
curs in the GIT1 and is of B-cell origin.7-10 Peripheral
T-cell lymphomas, although frequently presenting as
strictly extranodal disease of the skin and upper aerodi-
gestive tract, rarely affect the GIT at initial presenta-
tion.18'2530 Those PTL that primarily develop in the GIT,
however, almost exclusively arise in the small bowel and
may be associated with malabsorption.16 Lymphoma
may develop in a patient with long-standing celiac dis-
ease17 or manifest as a progressive deterioration in a
patient who has recently been diagnosed or suspected
to have celiac disease."6 The majority of patients in this
series and also in others, however, showed no clinical or
histologic evidence of enteropathy.14'31

The most common symptoms at initial presentation
were weight loss, abdominal pain, and acute abdomen
due to perforation and/or acute obstruction of the small
bowel. An intriguing feature at presentation was the
marked discrepancy between the bad condition of the
patients and the inconspicuous laboratory findings. Mild
to moderate anemia was found in less than one-third of
the patients, whereas leukocytopenia or thrombocytope-
nia were never detected, and the lactate dehydrogenase
level was increased in one patient only. These findings
contrast with those obtained from studies of non-
intestinal, non-cutaneous PTL and may probably be due
to the advanced stages of disease observed
thereof.1828-30 Staging work-up in 25 cases manifested
only two PTLI as generalized disease but none of them
demonstrated peripheral or mediastinal lymphadenopa-
thy. Understaging cannot be excluded in four patients
who died shortly after the staging procedures and

Table 4. Autopsy Findings in 17 Cases ofPeripheral
T-cell Lymphomnas of the Intestine

Lymphoma involvement n
None 4
Small intestine ± mesenterical LN* 7
Generalized 6

Cachexia 8
Intestinal perforation, peritonitis 7
Septic complications 6

* LN, lymph nodes.

showed generalized disease at autopsy. In this small
group of patients the only case with documented bone
marrow involvement was found. Thus, PTLI presented as
a localized disease in the vast majority of cases either
with or without involvement of mesenteric or further ab-
dominal lymph nodes. The preferential site of PTLI was
the small intestine and the upper parts of the jejunum in
particular. Since in five cases the definite tumor location
at the small intestine was not specified, the overall inci-
dence of jejunal involvement ranged somewhere be-
tween 70% and 90% of the cases. The true incidence
may even reach 100% because the two patients with
colonic and rectal disease underwent endoscopic bi-
opsy only and were suspected of having small intestinal
involvement also. The high rate of spontaneous small
bowel perforation, the predominance of jejunal disease,
and the high incidence of multifocal bowel involvement
separates PTLI from the most common Western types of
intestinal B-cell lymphomas.32 3

According to the Updated Kiel Classification,23 21
PTLI were classified as large cell lymphomas, that is, as
pleomorphic medium and large cell type and immuno-
blastic type, respectively. The six remaining lymphomas
were diagnosed as pleomorphic PTL of small cell type.
No PTLI was classified as large cell anaplastic (Ki-1 +)
lymphoma, which is in agreement with the experience
that this lymphoma type rarely occurs in the intes-
tine.3"7 Although cytoplasmic azurophilic granules
were not observed, their presence cannot be excluded
since this feature has been demonstrated in some PTLI
but is hardly appreciated on routinely processed tissue
sections.'38 O

Detailed histopathologic analysis in 21 cases of small
bowel resection specimens allowed delineation of three
lymphoma categories, which differed with respect to the
pattern of lymphoma infiltration and the presence of en-
teropathy of the uninvolved mucosa. In EATCL, the intra-
mucosal spread distant from the main tumor masses was
a constant finding and accompanied by the epitheliotro-
pic infiltration of villous tips and upper crypt areas with
occasional preservation of the basal crypt enterocytes.
The density of the atypical intraepithelial lymphoid cell
component varied but was pronounced in four cases with
formation of Pautrier-like microabscesses, as previously
described.38 Small subepithelial collections of atypical
large cells, identical to the early lesions portrayed by
Isaacson," were exclusively found in some EATCL. In
cases of EATCL-LLWE the aforementioned morphologic
features, such as intramucosal lymphoma spread and
epitheliotropism, were less pronounced and confined to
the tumor margins. In non-EATCL these features were
absent and on morphologic grounds, the destruction of
the overlying mucosa seemed to be the consequence of
a submucosal lymphoma expansion.
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Table 5. Immunologic PhenotYpes ofPeripheral T-cell Lymphomas of the Intestine: A Review of the Literature

Authors n Phenotype Enteropathy

Foucar et at38 1 CD3 +CD4 -CD8 + No
Spencer et at43 8 CD3+'-CD4-CD8-HML-1 + Yes
Kanavaros et al39 1 CD3 +CD4 -CD8 + No
Stein et al44 1 CD3+CD4 CD8+HML-1 + Yes
Pallesen et al45 1 CD3+CD4-CD8-HML-1 + Yes
Longacre et at40 1 CD3 +CD4 +CD8 - No
Laszewski et a19 1 CD3+CD4-CD8+ Yes
Own cases 4 CD3+CD4-CD8-HML-1 + Yes/No*

2 CD3+CD4-CD8+HML-1+' - Yes/Not
1 CD3+CD4+CD8-HML-1- No
1 CD3+CD4-CD8-HML-1 - Not stated

Enteropathy present in two cases.
t Enteropathy present in one case.

Belonging to the EATCL category strongly correlated
with the incidence of malabsorption states, multifocal dis-
ease at presentation, and with the high frequency of re-
current disease during course. All nine patients with
EATCL had multiple lymphoma involvement and all six of
those who survived more than 2 months relapsed. Five
patients relapsed at small intestinal sites, two of them
even experienced a second relapse at these sites. Only
one patient relapsed at an extraintestinal site, namely at
the hard palate. Although multifocal disease was also
observed in four of five patients with EATCL-LLWE and in
four of seven patients with non-EATCL, recurrent disease
was only diagnosed in one non-EATCL patient and in one
case that was not categorized due to lack of adequate
tissue.

It has been shown that more than 95% of normal hu-
man small intestinal IEL and 40% of lamina propria T cells
express a membrane antigen defined by the monoclonal
antibody HML-1.42 Moreover, the expression of HML-1
seemed to be specific for EATCL, suggesting that these
tumors are derived from mucosal T cells, particularly from
the intraepithelial T-cell component.4344 Subsequent
studies, however, demonstrated HML-1 to be also reac-
tive with a variety of extraintestinal non-Hodgkin's lym-
phomas,4`48 and unreactive in a few cases of EATCL.45
lntraepithelial T lymphocytes are a phenotypically hetero-
geneous population with 750/o-85% IEL expressing the
CD3+CD4-CD8+ phenotype, less than 10% are
CD3 + CD4 + CD8 4 9 and 6.5% are
CD3+CD7+CD4-CD8- . Review of our own cases
and those reported (Table 5) showed that among a total
of 22 PTLI (enteropathy associated, n = 14; without en-
teropathy, n = 7; enteropathy not stated, n = 1) 14 ex-
pressed the CD3+'-CD4-CD8- phenotype, two were
CD3+CD4+CD8- and six CD3+CD4-CD8+, respec-
tively.9,13,3840,4345 The phenotype of the 14 EATCL was
either CD3 + '- CD4 - CD8 - (n = 1 1 ) or
CD3+CD4-CD8+ (n = 3) but in no case
CD3+CD4+CD8-, whereas the PTLI without enteropa-
thy showed the CD3+CD4-CD8- profile in only two

cases and were CD3+CD4+CD8- or
CD3+CD4-CD8+ in two and three cases, respectively.
These findings suggest that the majority of EATCL dis-
play the HML-1 +CD3+CD4-CD8- phenotype and are
derived from this small IEL subset. Furthermore, we
speculate that PTLI may also originate from lamina pro-
pria T cells, eventually from those with the HML-1 +'-
CD3+CD4+CD8- phenotype. The derivation of PTLI
from mucosal T cells could explain that most PTLI remain
localized within the GALT, although dissemination oc-
curs.

The derivation from IEL may be responsible for the
high incidence of small intestinal recurrences found in
EATCL. The organ-specific biologic behavior of PTLI im-
plies homing of lymphoid cells to the small intestine and
requires certain not completely elucidated interactions
between surface molecules and recognition sites on mu-
cosal high endothelial venules.51 The LECAM-1 (LAM-1)
antigen has been shown to represent the human equiv-
alent of the murine peripheral lymph node homing recep-
tor MEL-1452 and to be identical to the Leu-8 antigen.53
The complete loss of Leu-8 in all eight PTLI of this study
(which includes the six PTLI of Pals et al19), which is in
contrast with the frequent Leu-8 expression found in
nodal PTL,19 might influence the preferential spread to
and relapse of PTLI at intestinal sites.
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