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Nuclear extract and image cytometry was used to
determine the DNA ploidy pattern of 31 pure semi-
nomas. At least 5-year but usually 10-year follow-up
was available to compare the clinical outcome to the
DNA ploidy pattern. In 24 cases (77.4%) the DNA
indexes (DI) showed tetraploid (1,8 < DI < 2,2) pat-
tern confirming the recent cytogenetic and flow
cytometric DNA studies of others. However, in 7
cases (22,6%) the tumors were aneuploid. Out of
these aneuploid cases 2 had two subpopulations
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and 2 had less than 1,8 DI. These latter cases (pro-
viding the loss of chromosomal DNA) had elevated
AFP levels in serum that raises the question of
nonseminomatous transformation without any
morphological evidence. Usually, the aneuploid
cases had worse prognoses but there was no signi-
ficant difference. Because of the small number of
aneuploid cases wider clinicopathologic studies are
required to confirm our results. (Pathology Onco-
logy Research Vol 1, Nol, 71-74, 1995)

Introduction

The distinction of seminomas. nonseminomatous germ
cell umors and mixed forms has great clinical importance
due to the different treatment of each type. The diagnosis of
pure seminomas does not cause any problem. However, if a
testicular tumor is too big almost impossible (o process the
whole tumor in order to decide whether it contains nonsemi-
nomatous elements or not. The determination of the blood le-
vel of alpha-fetoprotein (AlI'P) and human choriogonadotro-
pin (HCG) is a great help because the elevated values always
suggest the presence ol nonseminomatous component. Re-
cent studies contirmed the hypothesis thal nonseminomatous
tumors arise from seminomas (characterized by tetraploid
DNA content) by further loss of chromosomal DNA, '
We sclected 31 pure seminomas (by histology) to analyse
whether they are all tetraploid tumors and if not, aneuploidy
1s connected to elevated AFP or to a worse prognosis.

Materials and Methods

Thirty one pure seminomas were selected from the files
of the Department of Pathology, St. John's Hospital,
Budapest. Detailed histology (we processed the whole
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tumor if it was less than 3 ¢cm in diameter) showed no
nonseminomatous elements, and all the seminomas were
classical. We selected proper tumor areas (one samp-
le/case) contatning no necrosis but having enough tumor
cells and lymphocytes (Fig.] a and b). Nuclear cxtrac-
tion was performed by method of Hedley et al.® Follo-
wing Feulgen staining (hydrolysis | N HCL. 60°C, 9
min) measurements were performed with an image ana-
lyser. using DNA ploidy software developed by us,
tulfilling the criteria of DNA image cytometry described
by Carey.' (Microscope linked directly to computerized
image analysis system; polychromatic green filier; "grey
level” measurement which is assigned a numerical value
by a digital converter and relayed to a computer for
presentation and analysis; unwanted areas are specifi-
cally excluded from measurements; DNA content of a
nucleus is quantified as an integrated optical density
(I0D) for all pixels analysed within that object and given
a sthigle numeric vatue: resuits are expressed graphically
and DNA ploidy values are calculated with respect to a
standard reference population (usually lymphocytes). In
each case 20-50 Iymphocytes and 100-150 tumor cells
were measured.

At Jeast S-year but usually 10-year [ollow up was avail-
able o compare the clinical outcome to the DNA ploidy
pattern. We also examined the TNM status, the hormone
levels and the prognosis of the tumors.
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Figure 1 (a) Typical histological pictire of pure seminoma (b) Feulgen stained sinear of nuclear extraction of the previous case.
Note the easily distinguishable tumor cells and lymphocytes.

Results

Twenty-four ncoplasms (77.4%) manifested a tetraploid
DNA contents (1.8 < DI < 2.2), with average of 1.97. Fig 4.
Seven cases (22.6%) were aneuploid, three of them had
higher than tetraploid value (average DI was 2.73). Four
cases had lower than tetraploid DI, average DI was 1.64.
Interestingly two of thesce latter cases had two subpopula-
tions each having a characteristic tetraploid one and a
lower aneuploid one: 1.79 and 1.76, respectively. These
results are shown in Jable /. The histogram of 18 case
represents @ typical tetraploid tumor as shown in Fig.2.
Case 11 (Fig.3) displays a typical aneuploid case lower
than tetraploid while case 6 (Fig.4 a und b) has two sub-
populations with the corresponding cell cycle.

Concerning the AFP, cases Il and 6 had a slightly ele-
vated level: 19 ng/ml and 21 ng/ml. respectively, while the

Table 1. DNA ploidy pattern of pure seminomas

First First

Second Second
Caseno  vronly Caseno O only
popuilation population
1 1.96 - 17 1.82 -
2 225 - 18 1.95 -
3 1.81 - 19 2.36 -
4 218 - 20 325 -
5 1.94 - 21 191 -
6 1.7 2.08 22 1.96 -
7 2,07 - 23 1.83 -
8 1.76 2.16 24 2.60 -
9 217 - 25 1.98
10 1.99 - 26 1.82
11 1.46 - 27 211 -
12 1.86 - 28 1.56 -
13 218 - 29 2.01 -
14 1.90 - 30 1.83 -
15 2.14 - 31 1.86 -
16 1.98 -

others were in normal range. A thorough cxamination of
these two cases — including the process of the whole tumor
with serial sections - did not reveal any nonseminomatous
component histologically. Unfortunately, the selected 31
pure seminomas were not homogenous concerning the
TNM status. Out of these, 21 had T,N,M,, status and the rest
had metastases. some of them widespreadly. Qut of the nine
cases with metastases six were aneuploid and three tetra-
ploid. Two patients died, one with widespread metastases.
one not in consequence of tumor.

Discussion

‘The concept of Ewing’ and Friedman’ that seminoma may
act as a common precursor lesion, which may then trans-
form into other forms of germ cell twmor has recently been
accepted and confirmed by Oosterhuis and El-Naggar™"
Although the basis of aneuploidy in different germ cell
tumors remains uncertain, polyploidization followed or
preceded by gain or loss of chromosomal DNA has been
proposed as possible explanation.™ Findings of others
suggest that intratubular germ cell neoplasia has a D1 of 2,0
(tetraploid), pure seminoma has a hypotetraploid DI und
nonseminomatous germ cell tumors have an ancuploid DI
by further loss of genetic material, perhaps loss of suppres-
sor or differentiation genes."**** Our findings show the
same lendency cxcept we found the pure seminomas to be
mostly tetraploid. As El-Naggar et al* mentioned in their
paper: "the potential source for the lower aneuploidy in
other studies could be contamination of non-neoplastic cells
in the analysis”. In all the previous studics, however, flow
cytometry was used. The advantage of image cytometry is
that we can select the intact tumor cells and have the possi-
bility to distinguish the mature ymphocytes from other non-
neoplastic cells (i.e., fibroblasts and so on). In fact, we
measured only mature lymphocytes as control cells to deter-
mine the normal diploid value. That can explain why we had
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Figure 2. Histogram of case 18. 77,4 % of the tumors displayed
simnilar typical tetraploid pattern.

a slightly higher mean DI for seminomas. A further advan-
tage of image cytometry is that one can pick up small subpo-
pulations as in cases 6 and 8. These findings are rather
interesting because it seems to offer a direct proof of the loss
ol chromosomal material. Besides, this case 6 had an ¢le-
vated AFP level which supports the previously mentioned
concept and raises the question of the possibility of nonse-
minomatous transformation without any morphological
evidence.

Naturally. we are aware that the low number of our
cases is not conclusive. Furthermore, as the TNM status

<% Number of cells: 33
40 Lymphocytes
3 Mean area: 33
bl )
20
10
() TTT 117[ rTrTrT ‘ TT T 7T | T
0 100 200 300 400 500 600 700 800

(1 Mean: 153,87 {cvi5.63) Gl 96% S: 3%

S

]()‘l

G2: 0%

Number of cells: 103
Tumor cells

Mean area- 1447

0 100 200 300 400 300 600 700 800
Gl Mean: 274,99 (cv: 4.02) Gl:27% S: 6340 G2: 8%
DNA Index: 1,79

N Number of cells: 22
10 Lymphocyles

Mean area: 50a

0 100 200 300 400 300 600 700 800

Gl Mean: 161,28 (cv: 6.37) Gl 100% S: 0% G2: 0%
G Number of cells: 102
20 Tumor cells

Mean area: 1176

0 100 200 300 400 500 600 700 800

G1 Mean: 23546
DNA Index: 1,46

(cv: 547) Gl:67% 5:20% G2: 5%
Figure 3. Histogram of case 11. Clear aneuploid listogram, DI:
1,46. This case had a slightly clevated AFP level, too.

was not homogenous in this population, it is difficult to
evaluate exactly the prognostic importance of DNA-aneu-
ploidity. Nevertheless the six cases with aneuploidy that
had metastases underline the distinction between tetra-
ploid and ancuploid cases.

The "surveillance only" approach (i.e. clinical stage L
patients with seminoma need only close follow up after
orchiectomy and a further treatment reserved only for
those who relapse) is gaining nowadays.”"™" If we accept
this approach the so-called contraindicating signs (e.g. the
identification of vascular invasion) have an even greater
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Figure 4 a. and b, Histogram of case 6. Note the two subpopulations (DI: 1,79 and 2,08) with the corresponding cell cycle. This

case seems to offer a direct proof of the loss of chromosomal material.
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importance. Based on our results and observations we
think that aneuploidity (non tetraploid tumors) can be
regarded as one of the contraindicating signs for the "sur-
veillance only" approach. On the other hand. a clinical
stage | seminoma with typical tetraploid DI can be help in
deciding this approach.
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