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Abstract

A 22-year-old female with a thymic carcinoma is reported. The tumor
was refractory to both chemotherapy and irradiation. The patient died
with an aggressive clinical course. Cytogenetic study showed that the
tumor cells had a chromosome translocation, t(15;19Xql5;pl3), which
was not identified previously in human cancer.

Introduction

Specific chromosome translocations have been identified in
certain hematopoietic neoplasms and these chromosome ab
normalities are thought to play an important pathogenetic role
in the disease (1). Improvement in cell culture techniques has
made it possible to discover a number of specific chromosome
changes in solid tumors; however, we are not aware of any
cytogenetic report on thymic carcinoma (2, 3). We report here
a case of thymic carcinoma in which a novel t( 15; 19)(q 15;p 13)
translocation was found.

Case Report

A 22-year-old female presented with chest pain and superior
vena cava syndrome on April 19, 1990. A chest X-ray film (Fig.
1) and a computed tomographic scan revealed a large medias-
tinal tumor which extended to the right hilus and right supra-
clavicular region. A right supraclavicular nodule was biopsied.
The excised tumor consisted of monotonous primitive mono-
nuclear cells which contained prominent nucleoli. The for
malin-fixed, paraffin-embedded tumor specimens were exam
ined immunohistochemically by the avidin-biotin-immunoper-
oxidase staining method (4) using the following antibodies:
anti-MB-1 (Bio-science, Emmenbriicke, Switzerland), MxPanB
(Kyowa, Tokyo, Japan), UCHL-1 (CD45RO) (Dakopatts, Co
penhagen, Denmark), MT-1 (Bio-science), LCA2 (Dakopatts),
Leu-7 (CD57) (Becton Dickinson, San Jose, CA), S-100 protein
(Dakopatts), EMA (Dakopatts), cytokeratin (Enzo Diagnostics,
New York, NY), myoglobin (Dakopatts), desmin (Dakopatts),
and vimentin (Dakopatts). The tumor cells were found to be
negative for all these antigens. The serum lÃ¡clatedehydrogenase
level was 675 units/liter (normal range, 211-378 units/liter),
carcinoembryonic antigen 1.6 ng/ml (<5 ng/ml), Â«-fetoprotein
4.89 ng/ml (<20 ng/ml), urine vanillylmandelic acid 4.3 ng/ml
(2-12 ng/ml), and human chorionic gonadotropin (< 1.0 p unit/
ml (<1.0 /uunit/ml). Although LCA was shown to be negative
in the tumor cells, a diagnosis of malignant lymphoma, diffuse
large cell type, probably thymic origin, was tentatively made
based on the histology and laboratory data. Combination
chemotherapy (cyclophosphamide, doxorubicin, vincristine,
and prednisolone followed by carboplatin, etoposide, and bleo-
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mycin) and 2600 rads irradiation were given without effect. The
tumor grew progressively with mÃ©tastasesto the lungs and
bones and massive pleural effusion. The patient died of respi
ratory failure on August 3, 1990. No paraneoplastic syndrome
was seen. At autopsy, the main tumor was found to be in the
anterior mediastinum and surrounded a small residual thymic
tissue. Histologically, the tumor was composed of highly ana-
plastic cells (Fig. 2) with multifocal necrosis and small keratin-
izing foci. The tumor was examined immunohistochemically
and a small population of cells was shown to be positive for
EMA. In addition, the keratinizing foci were stained positive
for cytokeratin. The tumor cells were negative for the cell
markers recognized by the following antibodies: anti-MT-1,
UCHL-1 (CD45RO), MB-1, MxPanB, LCA (CD45), carci
noembryonic antigen (Bio-science), glial fibrillary acidic protein
(Dakopatts), muscle actin (Enzo Diagnostics), desmin, myoglo
bin, S-100 protein, lysozyme (Dakopatts), Â«i-antichymotrypsin
(Dakopatts), a-fetoprotein (Dakopatts), human chorionic go
nadotropin (Dakopatts), placenta! alkaline phosphatase (Dak
opatts), neuron-specific enolase (Dakopatts), and Leu-7
(CD57). Electron microscopic study showed that the tumor
cells had primitive morphology without displaying differentia
tion to any cell lineages. Desmosomes were rarely found after
an extensive study. Neither tonofilaments nor neurosecretory
granules were observed.

Chromosome Analysis

The right supraclavicular mass biopsied before treatment was
teased apart with forceps, and disaggregated cells were passed
through a stainless mesh, washed twice with RPMI 1640 me
dium, and cultured in RPMI 1640 medium supplemented with
20% fetal bovine serum. The 3-day-culture cells were analyzed
by the standard Giemsa banding method (5). A total of 20
Giemsa-banded metaphases were shown to have a human fe
male karyotype with a modal chromosome number of 46 and
t(15;19)(ql5;pl3) chromosome abnormality (Fig. 3).

Discussion

Thymic carcinoma is a thymic epithelial tumor which shows
obvious cytological atypia such as large cell size, prominent
nucleoli, high nuclear/cytoplasmic ratio, many mitoses, and
multifocal necrosis (6-12). The patient's tumor examined at

autopsy fulfilled these criteria, although we made a tentative
diagnosis of lymphoma initially on a biopsied specimen. Cyto-
logically, thymic carcinoma is subgrouped into squamous cell
type, small cell type, clear cell type, and rarely, undifferentiated
cell type (6-12). A small population of tumor cells in the present
case was positive for EMA and cytokeratin; however, the cells
lacked other cell markers. In addition, electron microscopic
study showed that the tumor cells were highly anaplastic and
displayed no discernible differentiation. These morphological
and immunohistochemical features of the tumor were consist
ent with those of the undifferentiated cell type carcinoma.
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t(l5;19)(ql5;pl3) IN THYM1C CANCER

Fig. 1. Chest \-ray film on admission showing a large mediastinal tumor.
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Fig. 2. Tumor taken at autopsy consisted of uniform primitive cells with high

nuclear/cytoplasmic ratio and prominent nucleoli. H & E, x 320.

Chromosome analysis of the biopsied tumor revealed that
the cells had t(15;19)(ql5;pl3) abnormality. Although Kristof-
fersson et al. (13) reported chromosome aberrations in thymo-
mas, no cytogenetic studies on thymic carcinoma have been
reported (2, 3). Molecular studies of chromosomal transloca
tions have provided important insights into the mechanism of
certain hematopoietic malignancies in that chromosome re
arrangements result in the expression of oncogenicity of certain
cellular genes (1, 14). According to recent reports, E2A and
LYL-1 which are associated with pre-B-cell acute lymphoblastic
leukemia and T-cell acute lymphoblastic leukemia, respectively,
are mapped at chromosome 19p 13 ( 15, 16). Molecular analysis
of the breakpoints at t( 15; 19)(q 15;p 13) in the present case may
lead to the identification of a new cellular oncogene related to
the pathogenesis of a solid tumor.
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Fig. 3. Representative karyotype of the patient's tumor cells showing

46,XX.t(l5;l9)(ql5;pl3). Arrows, translocation between chromosomes IS and
19. Giemsa banding.
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