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Summary. Antigen expression in fourteen cases of
Wilms’ tumour was assessed with a panel of mono-
clonal antibodies. The panel included antibodies
reactive with intermediate filament proteins and
antibodies reactive with membrane markers origi-
nally reported to be associated with small cell lung
carcinoma. The immunohistological findings in the
tumours were compared to results obtained in
adult and fetal kidney.

The antigen profile in the blastemal tissue com-
ponent of the tumours revealed both characteris-
tics of embryonic tissue and signs of early epithelial
differentiation. In addition, the histologically ap-
parent transition between blastema and tubules
was shown to be reflected in a concurrently occur-
ring and gradual increase in the number of ex-
pressed epithelial antigens.

Between different tumours, heterogeneity in the
degree of epithelial differentiation in the blastema
was found. In addition, one case showing foci of
anaplasia proved to have an entirely different anti-
gen profile when compared with the other thirteen,
non-anaplastic cases. This result is discussed in re-
lation to the different clinical behaviour of focally
anaplastic tumours.

It is concluded that immunohistology can con-
firm and extend the histological classification of
Wilms’ tumour. In addition, new subtypes may be
identified in this way.

Key words: Wilms’ tumour — Differentiation —
Monoclonal antibodies — Fetal kidney — Anaplasia

Introduction

Most cases of Wilms’ tumour consist of three tissue
components, blastema, epithelium and mesen-
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chyme although biphasic and even monophasic tu-
mours are seen. Following the introduction of ra-
dio- and chemotherapy the originally very bad
prognosis has been considerably improved (Beck-
with and Palmer 1978). Nowadays prognosis is de-
pendent on a number of factors such as the age
of the patient and stage of disease at presentation.
As a histopathological criterion a high degree of
epithelial differentiation appears to be associated
with good survival (Lawler et al. 1977), whereas
the occurrence of anaplasia is mostly associated
with bad clinical outcome (Beckwith et al. 1978;
Breslow et al. 1986; Bonadio et al. 1985).

In a previous study from our laboratory it was
found that the blastemal component of Wilms’ tu-
mour may play a major role in the metastatic
behaviour of the tumour, and, in addition, appears
to be the component which is most sensitive to
chemotherapy (Van Leeuwen et al. 1987). There-
fore the exact biological characteristics of this tis-
sue component could be a major factor in the clini-
cal behaviour of the tumour as a whole. The (im-
munohistological) studies described thus far have
not revealed a great deal of heterogencity in the
blastemal component in Wilms’ tumour, nor with-
in individual tumours, nor between tumours (Alt-
mannsberger et al. 1984; Denk et al. 1985; Yeger
et al. 1985, 1987; Feitz et al. 1986; Hennigar et al.
1986; Ishii et al. 1987).

To assess the antigen profile of the blastema
in more detail a panel of monoclonal antibodies
(mabs) was applied to fourteen Wilms’ tumours.
In this panel some antibodies were used which were
shown to react with the different tissue compo-
nents in Wilms’ tumour. Mesenchyme was probed
with an antibody against vimentin, muscle with
an antibody against desmin, epithelium with an
antibody against cytokeratin and with MOC-31,
and undifferentiated tissue with MOC-1. MOC-31
and MOC-1 were originally reported to be directed
against respectively epithelial- and neuroendo-
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crine-associated small cell lung carcinoma-antigens
(De Leij et al. 1985, 1986, 1987a; Postmus et al.
1986). More recently has been shown that MOC-1
also reacts with early, undifferentiated epithelia
present in first trimester fetal lungs (De Leij et al.
1987b). In addition, four monocional antibodies
directed against different embryonal differentia-
tion markers are used in the present study. These
antibodies have been reported to be also reactive
with mature kidney to some extent (Solter et al.
1978; Fox et al. 1981; Andrews et al. 1982, 1984;
Shevinsky et al. 1982).

Materials and methods

Surgically resected Wilms’ tumour specimens were received
from 14 patients ranging in age from 5 to 63 months; all biop-
sies were taken from primary, untreated tumours. Fresh tissue
was snapfrozen in freon and stored in liquid nitrogen until
further use. Histologically one tumour showed a focus contain-
ing anaplastic tubules in an otherwise typical Wilms’ tumour.
From this patient frozen sections were taken from areas with
and without anaplasia. Specimens derived from four fetal kid-
neys (maturation ranging from 22 to 32 weeks menstrual age),
from one kidney of a four year old child and from a kidney
of an adult were used as controls.

Multiple paraffin sections of each tumour were reviewed
to confirm the diagnosis and to evaluate the representativeness
of the frozen sections used for immunohistology, especially with
regard to the relative amounts of blastema, epithelium and mes-
enchyme. The different components were distinguished accord-
ing to the criteria of Bennington and Beckwith (1975); only
clearcut tubular formations with a central lumen were consid-
ered to be epithelial. The tumours were graded according to
their degree of epithelial differentiation on a scale from 0 to
3 as described by Lawler etal. (1977), with 0 corresponding
to no discernible tubules and 3 corresponding to a tumour
consisting almost entirely of tubules.

Mabs directed against intermediate filament proteins are:
Vimentin (Vim), an anti-vimentin antibody reactive with mesen-
chymal tissues and tumours (Ramackers et al. 1982); Desmin
(Des), an anti-desmin antibody reactive with smooth and
striated muscle and their tumours (Ramaekers et al. 1983a),
and RGE 53, an anti-cytokeratin antibody, reactive with a low-
molecular weight cytokeratin (Ck 18) present in non-keratiniz-
ing epithelia and their tumours (Ramaekers et al. 1983b; Coo-
per et al. 1985).

Two antibodies, designated MOC-1 and MOC-31, were
originally raised against small cell lung carcinoma (De Leij et al.
1985, 1987a). MOC-1 is reactive also with neural and neuro-
endocrine tumours, whereas MOC-31 reacts also with simple
epithelia and their tumours (De Leij et al. 1985, 1986, 1987a;
Postmus et al. 1986). MOC-1 and MOC-31 detect membrane
antigens with apparent molecular weights of 120 kDa and
40 kDa respectively (De Lejj et al. in press). Vim, Des, RGE 53,
MOC-1 and MOC-31 were purchased from Eurodiagnostics,
Apeldoorn, The Netherlands. Four mabs (SSEA-3, SSEA-3,
TRA-1-60, TRA-1-81, were kind gifts of dr. P.W. Andrews,
the Wistar Institute, Philadelphia, USA), were raised against
embryonal cell carcinoma and appeared to be stage-specific
markers of human and murine embryogenesis. These mabs are
also reactive with fetal or adult kidney tissue (Solter et al. 1978;
Fox etal. 1981; Andrews et al. 1982, 1984; Shevinsky et al.
1982).
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Frozen sections were incubated with the various mabs and
stained with a two-step immunoperoxidase method (Timens
et al. 1985).

Results

Sections taken from fetal and adult kidneys were
tested for reactivity with Vim, RGE 53, MOC-31,
and MOC-1. The results are summarized in Ta-
ble 1. A difference in immunohistological staining
was observed between the childhood and various
adult kidney preparations on the one hand and
the fetal kidney preparations on the other. In the
fetal kidney, cytokeratin 18 (probed with RGE 53)
and the epithelium associated membrane antigen
detected by MOC-31 reacted heterogeneously with
the different cells present in the developing neph-
ron. Before the S-shaped body stage the cells were
non-reactive with both antibodies, whereas in the
S-shaped body stage a reaction with MOC-31 but
not with RGE 53 was apparent (for a review of
the development of the nephron, see Kazimierczak
1971). After the S-body stage a gradual increase
in reactivity could be noticed with MOC-31,
whereas the cells became also reactive with
RGE 53. This increase in expression of epithelium
associated antigens apparently occurred in parallel
with the acquisition of a higher degree of epithelial
differentiation as could be appreciated histologi-
cally by the outgrowth of tubules. The tubules and
collecting ducts reacted positively with RGE 53
and MOC-31 both in the fetal and adult kidney
(see Fig. 1A). All cells in the epithelium of Bow-
mans capsule reacted with MOC-31 to some ex-
tent, whereas RGE 53 stained only a few. In the
adult kidney no reactivity with MOC-1 could be
seen. In contrast, in the fetal kidney, MOC-1
reacted with a number of different cell types.
Firstly, the uninduced mesenchymal cells in the
nephrogenic zone reacted positively with MOC-1.

Table 1. Immunohistology of fetal and adult kidney
(fetal/mature kidney)

MOC-1 MOC-31 RGE 53 Vim
Nephrogenic zone + / * - /% —/* +/ +
S-shaped body + /% + /% — /% + ]+
Glomerulus - - == == 4]+
Bowman’s capsule — / — + /w =
Tubules wl — +/ 4+ +/+ =+
Collecting ducts -/ - +/4+ + ]+ ==
Interstitium + /- == == +/]-=

*=not present. w=weak staining. ! distal tubules negative,
2 focally positive, * atrophic tubules only
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Fig. 1. A Fetal kidney, 22 weeks, MOC-31. In the central part a collecting duct can be seen, which has one ampulla on each
side. Underneath each ampulla is an S-shaped body. All these structures are clearly MOC-31 positive, as are the tubules visible
at the bottom. Two developing glomeruli are also visible, showing less staining with MOC-31. Magnification: 224 x. B Fetal
kidney, 22 weeks, MOC-1. Within the MOC-1 positive nephrogenic zone, two non-staining ampulla of collecting ducts are visible
as punched out globules. Next to the nephrogenic zone three partly MOC-1-staining primitive glomeruli, in various stages of

development, are visible. Magnification: 224 x

In the developing nephron the reaction with MOC-
1 appeared to diminish as the cells become more
differentiated. This is illustrated in Fig. 1 B: clear
reactivity with MOC-1 is present in the renal vesi-
cle and S-shaped body, whereas staining decreases
as capillary loops of the future glomerulus develop.
The more developed nephron was unreactive with
MOC-1, but for the proximal tubules which
stained weakly. Secondly, in the fetal kidney, the
loose fibrous tissue of the renal interstitium reacted
positively with MOC-1. In the fetal kidney, vimen-
tin, as probed with Vim, was present in the unin-
duced mesenchymal cells of the nephrogenic zone
and in the S-shaped body, whereas the developing
tubules were negative. Vimentin could be also de-
tected in the cells of the fully developed glomerulus
in fetus and adult: the glomerular tuft and the
visceral as well as the parietal epithelium of Bow-

mans capsule were stained. Vimentin was detected
in the glomerulus, in the renal stroma and in the
epithelium of atrophic tubules in the adult kidney.

The antigenic profile of Wilms’ tumour was as-
sessed with monoclonal antibodies Des, Vim,
RGE 53, SSEA-1, SSEA-3, TRA-1-60, TRA-1-81,
MOC-31, and MOC-1. A reaction with Des, indi-
cative of the presence of desmin in the cells, was
observed in only one of the tumours assessed. In
this case extensive rhabdomyomatous differentia-
tion was also seen in paraffin sections. The embry-
onal differentiation markers detected by SSEA-1,
SSEA-3, TRA-1-60 and TRA-1-81 were present
only in some scattered cells, which were seen in
most tumours and in all three histologically dis-
cernable tumour components. No clearly recogniz-
able pattern could be deduced from these staining
results.
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Table 2. Immunohistology of Wilms’ tumour
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A. Blastema

100% <100-90% 90-50% 50-10% 10->0% 0% )
MOC-1 7 4 3 0 0 0 14
MOC-31 3 1 3 4 3 0 14
RGE 53 0 0 2 1 8 3 14
Vim 1 0 2 3 7 1 14
B. Epithelium

100% <100-90% 90-50% 50-10% 10->0% 0% n)
MOC-1 0 1y* ©2 3 2 3 10
MOC-31 9 1 1H* 0 0 0 10
RGE 53 3(+D)* 5 2 0 0 0 10
Vim 0 0 0 0 3 6(+1)* 9
C. Mesenchyme

100% <100-90% 90-50% 50-10% 10->0% 0% ()
MOC-1 1 0 4 6 0 3 14
MOC-31 0 0 0 0 0 14 14
RGE 53 0 0 0 0 0 14 14
Vim 14 0 0 0 0 0 14

The number of tumours showing positive staining is indicated in each column (positivity is expressed as an estimated percentage
of stained cells present). The total of cases assessed is given under (n). Epithelial structures were not discernible in each tumour,
therefore n is not always equal to 14 in Table 2B

* The number given in parenthesis concerns the anaplastic focus in the focal anaplastic tumour. This is not counted in the

total

In contrast to the results given above, the anti-
gens detected by MOC-31, MOC-1, Vim and
RGE 53 showed discrete patterns. Table 2 sum-
marizes the results obtained with these antibodies.
The results in the thirteen tumours showing no
signs of anaplasia are dealt with below.

The blastemal tissue component in Wilms’ tu-
mour always reacted with MOC-1, although some
negative cells were present in six of the thirteen
tumours. In these cases MOC-1 negative cells were
present almost exclusively in those parts of the
blastema which appeared to have a more compact
tissue structure and in which cell rosettes could
be seen (Fig. 2A). These areas were partly localized
around tubules and could be characterized as hav-
ing an epitheloid aspect.

MOC-31 reacted with all or almost all cells
present in the blastema of four out of thirteen tu-
mours, with the strongest reaction in the more
compact blastemal parts (Fig. 2B). In the blastema
of the remaining nine tumours a variable reaction
with MOC-31 was observed, with the number of
positive cells ranging between 5 and 80%. In one
of these cases MOC-31 reacted with blastemal tis-
sue only in peritubular foci. In the other cases
strong staining was seen in the compact tissue areas
of the blastema, whereas the remaining blastemal
tissue reacted less, weakly or not at all. All tumours
stained with MOC-31 in the blastema to some ex-
tent. Depending on the extent of this staining, the
reactivity of MOC-31 and MOC-1 overlapped.

The staining pattern of RGE 53 in the blastema

-

Fig. 2. (A) Wilms’ tumour, MOC-1. Blastemal nodules are almost entirely positively stained, although the staining intensity varies.
In the mesenchymal bands located between the nodules some positively stained cells can also be seen. One non-stained tubule
can be identified in the nodule located at the right. Magnification: 224 x. (B) Wilms’ tumour, MOC-31. Strongly stained tubule
and a moderately stained part of the blastema is shown. In the remaining of the blastemal nodule weak staining can be appreciated
as finely dispersed stripes and dots. Magnification: 224 x. (C) Wilms’ tumour, RGE 53. One strongly stained tubule is seen
next to positively stained blastema. Magnification: 224 x . (D) Wilms’ tumour, Vim. A positively stained band of mesenchyme
is located at the center, a non-stained blastemal nodule at the top and a weakly stained nodule at the bottom of the picture.
A few positively stained small vessels are visible in the lower half. Magnification: 224 x






268

resembled that of MOC-31, although staining was
generally less (Fig. 2C). Three tumours showed no
staining with RGE 53 in the blastema, whereas in
ten tumours a (partial) reaction was noticed. From
these last cases, seven showed a reaction limited
only to the most compact parts of the blastema,
(1—10% of the blastemal cells). In contrast to the
findings with MOC-31, only a little overlap in
staining of RGE 53 and MOC-1 was observed.

A comparison of the relative reactivity of
RGE 53 or MOC-31 in the blastema with the rela-
tive amount of epithelium present, graded accord-
ing to Lawler et al. (1977), revealed no correlation
in the assessed tumour cases.

The presence of vimentin (assessed with Vim)
in the blastema of various tumours varied consid-
erably, ranging from no staining (one case) to
staining of all (one case) cells. Vim negative cells
were preferentially found in the peritubular parts
of the blastema (Fig. 2D).

In the various tumours both segregation and
a certain degree of coexpression of the various
markers could be noticed. For instance, depending
on the degree of Vim staining, an overlap between
Vim and MOC-1 reactivity was found. In addition,
in six tumours part of the blastema stained both
with Vim and with MOC-31, whereas overlap be-
tween Vim and RGE 53 was noted in two tumours.
One of these last two cases was characterized by
the presence of monomorphous blastema, without
formation of tubules or compact cell groups. In
this case 40% of blastemal cells stained with Vim,
80% with RGE 53, whereas both MOC-31 and
MOC-1 reacted with all blastemal cells.

Tubules were identified in ten cases. The cells
present in these tubules were partly reactive with
MOC-1 in seven cases, whereas in three cases also
a focal reaction with Vim was noted (Fig. 2A-2C).
In contrast, all tubular cells were stained with
MOC-31, whereas the majority was reactive with
RGE 53. A few completely RGE 53-negative tu-
bules were seen.

All mesenchymal cells reacted with Vim, where-
as no reaction was noted with RGE 53 and MOC-
31 (Fig. 2A-2D). In eleven cases an additional
staining with MOC-1 was seen in the mesenchyme
with staining varying between 20% and 100%. In
three cases no reactivity of MOC-1 in the mesen-
chyme was found.

The one case showing focal anaplasia in the
epithelial component had an antigenic profile quite
different from the findings with the other cases.
Inside the blastemal nodules, a highly heteroge-
neous staining pattern was found. Some nodules
did not react with any of the assessed mabs. In
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other nodules some staining with MOC-1 was seen.
MOC-1 positive cells occurred in these nodules,
partly as scattered cells and partly as small cell-
groups in otherwise negative blastemal tissue.
MOC-1 positive cells accounted for about 10% of
blastemal cells, Vim stained about 15%, whereas
about 40% was reactive with MOC-31 and
RGE 53. Therefore, in contrast to the findings giv-
en above, only a minority of MOC-31 and RGE 53
positive cells in the blastema also appeared to react
with MOC-1.

In the non-anaplastic part of the tumour, only
a few tubules could be seen. These reacted positive-
ly with MOC-1, MOC-31 and also focally with
RGE 353. The anaplastic epithelium as a whole was
strongly reactive with both MOC-1, MOC-31 and
RGE 53. Mesenchyme did not stain with MOC-1.

Discussion

The objective of the present study was to provide
a further immunohistological characterization of
Wilms’ tumour blastema using a panel of mabs.
The immunohistological patterns found in the
blastema indicated a considerable degree of hetero-
geneity in this tumour component, both within one
tumour and between different tumours. Hetero-
geneity of the blastema of Wilms’ tumour is a phe-
nomenon that has received little attention so far
(Altmannsberger et al. 1984; Denk et al. 1985;
Yeger et al. 1985, 1987; Feitz et al. 1986; Hennigar
et al. 1986; Ishii et al. 1987).

For the non-anaplastic tumours the following
general staining patterns was evident. MOC-1 ap-
pears to be a marker of undifferentiated blastemal
cells especially. Decreased expression of MOC-1
was noted in those parts of the blastema showing
a more condensated pattern, especially around tu-
bules, whereas the tubules themselves were vir-
tually unreactive. A similar staining tendency was
observed with Vim, whereas the reverse appears
to apply to MOC-31 and especially RGE 53. These
epithelial differentiation markers showed the
strongest staining in the tubules, with decreased
reactivity in peritubular blastema and some
(MOC-31) or no (RGE 53) staining in the undiffer-
entiated blastema. The results strongly suggest the
occurrence of a gradient of increasing epithelial
differentiation starting from the blastema and ex-
tending to the tubules. Similarities in antigen ex-
pression between peritubular blastema and tubules
have been described previously, among others by
Denk et al. (1985) using mabs against desmo-
plakin, which is also a marker for epithelial differ-
entiation (Yeger et al. 1985, 1987; Hennigar et al.
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1986; Ishii et al. 1987). The finding in the present
study that both vimentin (assessed with Vim) and
cytokeratin (assessed with RGE 53) are expressed
in the blastema confirms the results from others
and may reflect the primitive or pluripotential
character of blastema (Altmannsberger et al. 1984,
Denk etal. 1985; Yeger et al. 1985; Feitz et al.
1986).

Comparison of the staining patterns of various
assessed mabs with the matching normal histology
in fetal and adult kidneys suggests that MOC-1
is the most ‘primitive’ marker. According to this
scheme MOC-31, being present already at very
early stages of differentiation, appears to be a gen-
eral marker of epithelial differentiation in the kid-
ney, whereas RGE 53, which is known to be reac-
tive with cytokeratin 18, characterizes more estab-
lished epithelial differentiation. The indication of
MOC-1 as a marker for primitive cells in the kid-
ney appears remarkable since this mab was origi-
nally reported to be a specific marker for neuroen-
docrine differentiation (De Leij et al. 1985, 1986,
1987a; Postmus et al. 1986). The interpretation of
MOC-1 as being a marker of undifferentiated cells
in fetal kidneys (and Wilms’ tumour) is supported
by similar findings in the fetal lung, where MOC-1
staining was also observed in the epithelium of the
primitive lung only in the first trimester of preg-
nancy, whereas lung epithelia in the second trimes-
ter and more mature stages were unreactive (De
Leij et al. 1987D).

The tubular structures present in Wilms’ tu-
mour are thought to be related to the tubules in
normal (fetal) kidney (Hennigar et al. 1986; Ishii
et al. 1987; Yeger et al. 1987). In agreement with
this MOC-1 showed only limited reactivity both
with the primitive tubules of the S-shaped body
in the fetal kidney and with tubules present in
Wilms’ tumour. Similarily, Vim (indicative for the
presence of vimentin) reacted both with the S-
shaped body and with some tubules present in
Wilms’ tumour. Although mature kidney epitheli-
um is generally unreactive with Vim, it may express
vimentin under certain circumstances, as has been
described for damaged and regencrating tubules
(Gréne et al. 1988). In the present study a similar
observation was made for the presence of vimentin
in the atrophic tubules of adult kidney.

Both MOC-31, detecting a membrane antigen
with apparent molecular weight of 40 kDa (De Leij
et al. in press) and RGE 53, detecting cytokera-
tin 18, have been reported to be markers for epithe-
lial differentiation. In the present study it was
found that, at least in normal adult and fetal kid-
ney tissue, MOC-31 is a more general marker for
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epithelial differentiation than RGE 53. For exam-
ple the S-shaped body in fetal kidneys reacted with
MOC-31, whereas RGE 53 was unreactive. In
agreement with this we have reported previously
that in a large number of epithelium derived tu-
mours staining with MOC-31 is generally much
more extensive than staining with RGE 53 (De Leij
et al. 1986, 1987a). More importantly, MOC-31
is unreactive with non-epithelial tissues expressing
cytokeratin such as normal or malignant mesothe-
lia (De Leij et al. 1987a), epithelioid sarcomas and
synovial sarcomas (unpublished observations). It
can be concluded therefore that the reactivity of
MOC-31 in Wilms’ tumour blastema indicates
‘real’ epithelial differentiation. In this respect it
is interesting to note that heterogeneity in reactivi-
ty with MOC-31 in the blastema can be demon-
strated between different Wilms’ tumour cases. Re-
activity with MOC-31 in the blastema was homo-
geneously positive in only three of thirteen cases,
whereas in the other tumours a variable degree
of staining could be observed. However all tumour
cases assessed showed some staining with MOC-31
in the blastema. Since, firstly, MOC-31 detects a
differentiation marker which is already present on
developing epithelia before morphological appar-
ent differentiation and, secondly, since undifferen-
tiated blastema appears to play a key role in the
process of metastasis as well as the sensitivity of
the tumour to chemotherapy (Van Leeuwen et al.
1987) the prognosis of Wilms’ tumour may be re-
lated to the degree of epithelial differentiation in
the blastema as assessed by MOC-31. To resolve
this question a more extended clinical study has
to be done. The number of cases in the present
study is too small to obtain any reliable evaluation.

In contrast to the immunohistologically appar-
ent gradual transition from undifferentiated blas-
tema to tubules, such a transition between blas-
tema and mesenchyme was not found. Neverthe-
less some of the mesenchymal cells also appeared
to react with MOC-1. In this respect, the tumour
mesenchyme resembles the interstitium of the fetal
kidney.

It is apparent from the results that it was not
possible to detect early signs of muscle differentia-
tion in morphological undifferentiated mesen-
chyme (or blastema) with Des mab.

The immunohistological findings in the one
case showing focal anaplasia, are interesting, since
the staining patterns are remarkably different from
those seen in the other tumours. The fact that the
anaplastic tubules in this case were reactive with
MOC-1 could be taken as an indication of a more
undifferentiated or embryonal make-up of these
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tubules despite the histologically apparent differen-
tiation. This might be interpreted as a sign of
greater disregulation in this tumour when com-
pared with non-anaplastic Wilms’ tumours. In ad-
dition, the immunohistological findings in the non-
anaplastic component of this tumour also demon-
strated a deviating pattern when compared with
the non-anaplastic tumours. These results indicate
that the morphologically ‘normal’ parts of the tu-
mour have in fact an ‘anaplastic’ phenotype. If
these findings can be confirmed in more cases of
focally anaplastic Wilms’ tumour, immunohisto-
logy using a panel of mabs appears to be indicated
in order to alert the pathologist to the probability
of a (focal) anaplastic tumour. These considera-
tions are based on the findings in only one case.
Nevertheless, the fact that the prognosis of this
kind of tumour is similar to the prognosis those
with diffuse anaplasia (Bonadio et al. 1985), also
points towards a more basic difference. The im-
munohistological observations in this case are fur-
ther supported by results obtained with DNA-flow
cytometry. Hyperdiploidy was found in both the
non-anaplastic and in the separately measured an-
aplastic parts of the tumour (unpublished observa-
tion). Since hyperdiploidy is associated with anap-
lasia (Douglass et al. 1986), it appears therefore
that this focal anaplastic tumour displays features
of anaplasia in its non-anaplastic parts at the chro-
mosomal level.
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