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Three cases of immunoblastic lymphadenopathy (IBL)-like T-cell lymphoma were analyzed im-
munologically, and the ultrastructure of mononuclear cells in the lymph nodes and peripheral blood
was examined. In the peripheral blood, light microscopic examination revealed vacuolated lympho-
cytes. These vacuolated lymphocytes formed rosettes with sheep erythrocytes, and they were CD3-
and CD4-positive using the avidin-biotin method in cases 1 and 2. Electron microscopic examination
revealed two kinds of abnormal lymphocytes. One kind was of B-cell nature with rich lamellated
rough-surfaced endoplasmic reticulum and mitochondria. The other kind had a large cytoplasm, in
which Golgi apparatus, some endoplasmic reticulum, some mitochondria and a few vacuoles were seen.
Some of these vacuoles had remnants of mitechondrial cristae or were enlarged endoplasmic
reticulum. The vacuolated T lymphocytes and activated lymphocytes of B-cell nature disappeared with
chemotherapy but reappeared with relapse of the disease, These observations suggest that vacuolated
cells are related to pale cells in lymph node sections. In other words when these vacuolated cells are

found in the peripheral blood of patients with lymphoid malignancies, IBL-like T-cell lymphoma can

be suspected. :
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In 1975, Lukes and Tindle" proposed a disease entity
of immunoblastic lymphadenopathy (IBL) for the lym-
phoproliferative disorders of the B-cell system, IBL is
characterized by a morphologic triad: proliferation of
arborizing small vessels, prominent immunoblastic pro-
iiferation, and amorphous acidiphilic interstitial material.
Shimoyama et al” and Watanabe et al® reported pa-
tients with histological profiles similar to those of IBL
with a proliferation of immunoblasts as well as the so-
called “pale cells” of T-cell nature and termed this dis-
order immunoblastic lymphadenopathy-like T-cell lym-
phoma (IBL-like T-cell lymphoma).

Recently, we encountered three cases of IBL-like
T-cell lymphoma. May-Giemsa-stained peripheral blood
smears revealed lymphoéytes with vacuolation together
with lymphocytes with basophilic cytoplasm (activated B
lymphocytes) and pathologic lymphocytes with nuclear
atypism. We speculated that these lymphocytes with
vacuolation were characteristic of IBL-like T-cell lym-
phoma, and we studied them light and electron micro-
scopically as well as immunologically. We also reviewed
peripheral blood smears of 37 cases of T cell malignancy
other than TBL-like T-cell lymphoma and 12 cases of
activated T lymphocytosis in viral infection or drug
allergy.

! To whom correspondence should be addressed.
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MATERIALS AND METHODS

Immunologic analysis Cells obtained from sliced lymph
nodes, heparinized peripheral blood, or ascites were ex-
amined for rosette-forming capacity with sheep erythro-
cytes (E), IgG-Fc (EA-y) and complement (EAC) as
described elsewhere.” Ticoll-Hypaque-separated mono-
nuclear cells were cytocentrifuged and stained with May-
Giemsa, acid phosphatase and periodic acid-Schiff
(PAS). Binding of antibodies to mononuclear cells of
peripheral blood or lymph nodes was assessed by the
indirect immunofluorescence technique or with a
cytoflucrograph system (50-F, Ortho Diagnostics). The
monoclonal antibodies were purchased from Ortho
Pharmaceutical Corp., NF (OKT3(CD?3), OKT4(CD4),
OKT8(CD8), OKIal(HLA-DR)), Becton Dickinson,
Mountain View, CA (Leul(CDS5), Leu2a(CD8), Leu3a-
(CD4)) and from Coulter, Hialeah, FL (B1{CD20)).
Ficoll-Hypaque separated mononuclear cells were
cytocentrifuged and stained with monoclonal antibodies
by the avidin-biotin method, or incubated with gold
colloidal particles coated with goat anti-mouse im-
munoglobulin following incubation with monoclonal
antibodies.

Electron microscopy The cells in suspension, rosette-
forming cells, and cells coated with gold colloidal parti-



cles were fixed in 1.09% glutaraldehyde for 1 h, then fixed
in 1.0% OsO, for 1 h. The specimens were dehydrated in
graded acetone series and embedded in Epon 812. Ultra-
thin sections were made and stained with lead citrate.
The specimens were examined under an H-500 electron
microscope.

CASES

Case 1 A 62-year-old male developed generalized
Iymphadenopathy, hepatosplenomegaly and right pleural
effusion in March, 1987. Laboratory data revealed an
erythrocyte sedimentation rate (ESR) of 117 mm/h,
RBC of 3.44X10%yl, hemoglobin of 10.3 g/dl, and
hematocrit of 31.3%. The white blood cell count was
7900/u] with 2.59% bands, 80% segmented forms, 6.0%
lymphocytes, 9.0% monocytes, 0.5% eosinophils, 0.5%
basophils and 1.5% atypical lymphocytes. Vacuolated
lymphocytes were also seen, but they did not appear in
the differential count. His serum protein was 8.4 g/dl, of
which 41.29 was gamma globulin. Serum IgG level was
4120 mg/dl, IgA was 430 mg/dl and IgM was 140 mg/dl.
The level of LDH was 382 U/liter. The bone marrow was
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normocellular, and pathologic cells were not found.
Lymph node biopsy revealed proliferation of pale cells,
immunoblasts with dark cytoplasm and arborizing blood
vessels. A diagnosis of IBL-like T-cell lymphoma was
made (Fig. 1). Data from surface marker analyses re-
vealed a predominance of CD3(+) and CD4(+) cells
{Table I). Atypical lymphocytes and vacuolated lympho-
cytes disappeared in June, 1987 after chemotherapy with
vincristine, cyclophosphamide, adriamycin and predniso-
lone but reappeared with exacerbation of the disease in
November, 1987. He died from interstitial pneumonitis
due to cytomegalovirus infection in April, 1988.%
Case 2 A 68-year-old male developed low grade fever,
generalized lymphadenopathy and lower abdominal pain
in March, 1988. On admission, he had generalized lym-
phadencpathy in the cervical, axillary and inguinal areas.
His liver was palpable 5 cm below the right costal
margin, but his spleen was not palpable. Shifting dullness
and fluid wave were present in the abdomen,
Laboratory data revealed an ESR of 109 mm/h, RBC
of 3.56 > 10%/u1, hemoglobin of 11.2 g/dl, and hematocrit
of 34.09%. The white blood cell count was 15,500/u1,
22% bands, 50.5% segmented forms, 189 lymphocytes,

Fig. 1.

Fig. 2.
H-E.

Fig. 3.
and smaller plasmacytoid cells with dark cytoplasm. H-E.

Histology of lymph node biopsy from case 1. Obliteration of normal lymph node architecture, thick-walled small blood
vessels, and sheet-like proliferation of pale cells are seen. H-E.
Lymph node biopsy from case 2. Focus of pale cells with small round nuclei and a moderate amount of pale cytoplasm.

Lymph node biopsy from case 3. Proliferation of pale cells with a moderate amount of pale cytoplasm, round nuelei
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Table I. Immunophenotypic Analysis of Monenuclear Cells from Patients with IBL-like T-cell Lymphoma (%)

CD3 CD4 CDg oKlal ©P20 5-1g

(OKT3) (OKT4) (OKT8) (B1) IgM IeG IgA £ 1
Case 1
PB Mar 31 ’86 70 67 39 45 25 7.6 5.5
LN Mar 31 ’86 85 67 32 50 23 0.5 6.0 1.2 1.0 39
PB Nov 6 86 70 56 40 72 33
LN Nov ' 10 '87 49 40 18 77 12 0.8 33 0 0.9 2.2
Case 2
PB Mar 22 88 85 35 30 25 15
Ascites Mar 25 ’88 85 63 20 30 15
LN Mar 22 88 53 53 10 30 i3 12.7 1.4 2.6 11.4 7.8
Case 3
PB May 29 84 70 40 30 20 20 8.6 4.9
PB Feb 1 ’85 70 20 50 30 ¢
PR Apr 2 ’85 80 40 55 40 40
PB May 10 ’85 80 30 50 65 40

Abbreviations: PB, peripheral blood; LN, lymph node; S-Ig, surface immunoglobulin.

4.5% monocytes, 0.5% eosinophils, 0.5% basophils,
1.5% atypical lymphocytes, 2.0% vacuolated cells and
0.5% pathologic cells. The total protein level was 5.9 g/
dl, IgG was 1810 mg/dl, IgA was 421 mg/dl and IgM
was 804 mg/dl. His level of LDH was 313 U/liter.
Lymph node biopsy was done in the left inguinal area
on March 22, 1988. A diagnosis of IBL-like T-cell
lymphoma was made from the proliferation of pale cells
and blood vessels (Fig. 2). Surface marker analyses of
the peripheral biood, ascites and lymph nodes revealed
that mononuclear cells were CD3(+) and CD4(—+)
{Table I). He frequently exhibited gastrointestinal bleed-
ing and died in May, 1988 from respiratory failure.

Case 3 A 75-year-old male was admitted with cervical,
axillary and inguinal lymphadenopathy in May, 1984,
His liver was not palpable but his spleen was palpable 1.5
cm below the left costal margin. His ESR was 144 mm/
h, RBC 2.81x10%ul, hemoglobin 8.7 g/dl and hema-
tocrit 26.9%. The white blood cell count was 4950/ul,
219% bands, 63.5% segmented forms, 11.0% lympho-
cytes, 3.5% monocytes and 1.0% pathologic cells. A few
vacuolated lymphocytes were seen on the smear, al-
though they did not appear in the differential count. His
total protein level was 8.0 g/dl, IgG was 2865 mg/dl, IgA
was 180 mg/dl and IgM was 1871 mg/dl. His LDH level
was 304 Uyliter. Cervical lymph node biopsy was
performed and a diagnosis of IBL-like T-cell lymphoma
was made from the proliferation of pale cells, immuno-
blasts with dark cytoplasm and blood vessels (Fig. 3).
He was treated with cyclophosphamide, vincristine and
prednisolone and remission was obtained in November,
1984. He relapsed in January, 1985 and died in July,
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1985 from interstitial pneumonitis. Surface marker
analyses of his peripheral blood mononuclear cells
revealed a predominance of CD3(+) and CD8&(+) cells
(Table 1).9

RESULTS

Light microscopic study In case 1, a May-Giemsa-
stained peripheral blood smear revealed lymphocytes
with basophilic cytoplasm and lymphocytes with vacuo-
lation. The vacuolated lymphocytes formed rosettes with
sheep erythrocytes (Fig. 4) and they were stained posi-
tively with PAS and acid phosphatase. The vacuoles were
not stained with PAS or acid phosphatase. Surface
marker analysis with monoclonal antibodies revealed
that these vacuolated cells were Leu 1(CD5)-positive,
Leu 2a(CD8)-negative and Leu 3a(CD4)-positive. These
vacuolated cells were, therefore thought to be helper/
inducer-type T cells of peripheral origin. In case 2, some
lympheid cells with basophilic cytoplasm and lymphoid
cells with vacuolated cytoplasm were seen. The
vacuolated cells were E rosette-positive (Fig. 5A), Leu
3a(CD4)-positive (Fig. 5B) and Leu 4(CD3)-positive,
In case 3, E rosette-forming vacuolated cells were seen
(Fig. 6). In the review of the peripheral blood smears of
37 cases of T cell malignancy other than IBL-like T-cell
lymphoma and 12 cases of activated T lymphocytosis,
vacuolated lymphocytes were not detected in any of the
cases.

Ultrastructure In the lymph nodes of case 1, two kinds
of abnormal lymphocytes were seen. One kind was of
B-cell nature with rich lamellated rough-surfaced endo-
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Fig. 4. E rosette-forming vacuolated lymphocytes in the peripheral blood of case 1. May-Giemsa stain.

Fig. 5.

A. E rosette-forming vacuolated lymphocytes in the peripheral blood of case 2. May-Giemsa stain. B. The vacuolated

cells stained positively with anti-Leu3(CD4) antibody. Avidin-biotin complex method.
Fig. 6. E rosette-forming vacuolated lymphocytes in the peripheral blood of case 3. Medium-sized and large vacuolated cells

are seen. May-Giemsa stain.

plasmic reticulum and mitochondria. The nucleus has
nucieoli and chromatin concentrated around its periph-
ery (Fig. 7). The other kind was lymphocytes having a
large cytoplasm with some endoplasmic reticulum,
mitochondria and Golgi apparatus. Nuclei were indented
with a moderate amount of heterochromatin and had
nucleoli. These lymphocytes had gold particles that
reacted with OKT4(CD4) on the surface (Fig. 8). In the
peripheral blood, partially vacuolated lymphocytes and
lymphocytes with large vacuoles were seen. E rosette-
forming lymphocytes had a few small vacuoles (Fig. 9).
The interior of the vacuoles were electron-translucent
and some of these vacuoles had remnants of mitochon-
drial cristae (Fig. 10). In case 2, similar vacuolated cells
were seen in the peripheral blood and ascites.

DISCUSSION

Watanabe et al.¥ reported five cases of adult T-cell
lymphoma with hypergammaglobulinemia. Histologi-
cally, focal proliferation of monotonous pale cells and
foci composed of polymorphic large, medium, and small
cells were characteristic in all cases. Weiss et al” and
Watanabe et al® thought that IBL and AILD are T-
cell malignancies, which show a spectrum of histologic

features from T-cell dysplasia to peripheral T-cell lym-
phoma (IBL-like T-cell lymphoma).

In further studies with monoclonal antibodies, neo-
plastic T-cells were found to be CD4+ or CD8+ .+
Qur cases had histological features of IBL-like T-cell
lymphoma with a proliferation of pale cells and baso-
philic cells resembling plasma cells in the lymph nodes
and hypergammaglobulinemia. Surface marker analysis
revealed that the pale cells were CD3+ and CD4-+
helper/inducer-type T cells (cases 1 and 2) and CD3 -+,
CD8+ cytotoxic/suppressor T cells {case 3). A differ-
ence between the number of CD3+ cells and the sum
of CD4+ and CDR-+ cells in case 1 of Table I might
be explained in terms of a tendency of pathologic T
lymphocytes to lose CD3 antigenicity. In the peripheral
blood of both cases and in the ascites of case 2,
vacuolated cells were also CD3+ and CD4+. The vacu-
oles were electron-translucent and most of them had
remnants of mitochondrial or endoplasmic reticulum.
The cytoplasm of vacuolated cells contained few organ-
elles in spite of the large space. Nuclei had heterochro-
matin attached to the nuclear membrane and had smalil
but distinct nucleoli. These features were similar to
CD4+ lymphocytes in the lymph node. Watanabe et al.”
reported that pale cells are rich in edematous cytoplasm
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Fig. 7. Lymphocyte of B cell nature from a lymph node of case 1. This lymphoeyte is rich in lamellated rough surfaced
endoplasmic reticulum. The nucleus has a nucleolus and the chromatin is concentrated along the nuclear membrane.

> 15000.

Fig. 8. Lymphocyte from a lymph node of
case 1. This lymphocyte has a large cyto-
plasm with some mitochodria, some endo-
plasmic reticulum and Golgi apparatus.
This lymphocyte has gold particles that
reacted  with  monoclonal  antibody
(OKT4(CD4)}) on the surface. X 12000.



Fig. 9. E rosette-forming lymphocyte from the peripheral
blood of case 1. This lymphocyte has mitochondria and Golgi
apparatus but endoplasmic reticulum is not seen. A few small
vacuoles are seen (arrows). X 7600,

containing a few organelles, so it seems probable that in
cells with few cytoplasmic organelles, mitochondria or
endoplasmic reticulum expand when the cells begin to
degenerate. Ginn et al.'” described marked expansion of
mitochondria associated with lethal injury with ouabain,
As the tiny vecuoles take up more and more water, the
stands enlarge and flow together until they become one
very large vacuole.'” Therefore, we speculate that these
vacuolated cells may be related to pale cells in IBL-like
T-cell lymphoma. The presence of these vacuclated cells
in the peripheral blood suggests IBL-like T-cell lym-
phoma. The other lymphoid cells with basophilic cyto-
plasm are thought to be of B-cell origin from the pres-
ence of lamellated endoplasmic reticulum in the cyto-
plasm.” In these B cells with lamellated endoplasmic
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