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Summary. Ectopic production and secretion of hormones by a wide variety of tumours has
been known for many years. Recently human chorionic gonadotropin (HCG) production and/
or secretion have been noted in 1 5 cases with prostatic adenocarcinoma (Fukutani et al. I 98 3;
Papapetrou et al. I980; Broder et al. I977; Menon & Stefani I980; McManus et al. I976) and
in two with upper urinary tract transitional cell carcinoma (Fukutani et al. I 98 3; McManus et
al. I976). In this study we utilised the indirect immunoperoxidate technique to demonstrate fi-
HCG production in prostatic adenocarcinoma and upper urinary tract urothelial tumours. Of
I00 cases of prostatic adenocarcinoma fJ-HCG-production was demonstrated in nine cases,
eight of which were poorly differentiated, and of I4 urothelial tumours of the upper urinary
tract JJ-HCG production was present in two high grade transitional cell carcinomas.

Keywords: fl-human chorionic gonadotropin, prostatic adenocarcinoma, transitional cell
carcinoma of ureter and renal pelvis, immunoperoxidase technique

The frequency and types of tumours asso-
ciated with human chorionic gonadotropin
(HCG) production and secretion are greater
than has been previously appreciated
(McManus et al. 1976) and more recently f,-
HCG production and secretion have been
demonstrated in wide variety of tumours in
addition to the commonly associated gona-
dal, placental and extragonadal chorioncar-
cinoma and we have recently demonstrated
fl-HCG production in I2 of I04 bladder
transitional cell carcinomas (Shah et al.

I986). To our knowledge, only I5 cases of
prostatic adenocarcinoma producing HCG
have been reported in the literature (Fuku-
tani et al. I983; Papapetrou et al. I980;
Broder et al. I977; Menon & Stefani I980;
McManus et al. I 9 76) and in far fewer cases
of upper urinary tract transitional cell carci-
nomas (Fukutani et al. I983; McManus et al.
I976). We, therefore, undertook this retro-
spective study utilizing the indirect immuno-
peroxidase technique on paraffin processed
tissue to demonstrate fl-HCG production in
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prostatic adenocarcinoma and in transitio-
nal cell carcinoma ofthe upper urinary tract.

Materials and methods

We obtained from the files in the Pathology
Department at the East Birmingham Hospital
I00 biopsies of prostatic adenocarcinoma
that had been received between 1976 and
I979 as well as I4 cases of transitional cell
carcinoma of the upper urinary tract
received between I 98 I and I 98 5. Of the
latter there were equal numbers of renal
pelvic and ureteric tumours. All tissues had
been fixed in 4% solution of formaldehyde in
saline and were processed for paraffin section
and cut at 3 gm. Sections of placental tissue
served as positive controls while four sec-

tions ofbenign prostatic hyperplasia and five
sections of normal urothelium served as

negative controls.
Human chorionic gonadotropin is a glyco-

protein hormone composed of two non-

covalently bound alpha and beta sub-units.
Because the alpha chains of luteinizing hor-
mone and HCG are virtually identical in their
amino acid sequence, the beta chain of HCG
has been chosen as the antigen as this sub-
unit confers the immunologic and biologic
specificity of HCG.
The indirect immunoperoxidase tech-

nique entailed the following steps: Sections
were dewaxed through xylene to ethanol,

placed in o 3% hydrogen peroxide in metha-
nol for I 5 min at room temperature to block
endogenous peroxidase, washed in Tris
buffer at pH 7.6, then incubated with normal
swine serum (diluted I/5) for io min, the
excess then tipped off and the sections were

then overlaid with rabbit anti-f,-HCG diluted
I in 25 in Tris buffer for 20 min.

After a thorough wash in buffer the sec-

tions were covered with peroxidase conju-
gated swine anti-rabbit immunoglobulin,
diluted I in Io and incubated for 20 min.
Following a further wash in Tris buffer the
peroxidase complex was visualized by reac-

tion with a freshly prepared solution of DAB
(3-3' di-aminobenzidine) and hydrogen per-

oxide. Sections were counterstained with
Mayer's haemalum, dehydrated in 74% alco-
hol, cleared in xylene and mounted in syn-
thetic medium.
As it had been shown that prior trypsiniza-

tion reduced intensity of the staining reac-

tions, this step was omitted (Curran & Gre-
gory 1979). All reactions took place at room
temperature. All antisera were diluted with
Tris buffer at pH 7.6. The anti-,B-HCG was

shown to be blocked by ,B-HCG preadsorp-
tion. The other usual controls were applied
(Crocker & Smith I 984).

All positive cases were subsequently
examined in clinical detail and all available
previous and/or subsequent biopsies were

also tested for fl-HCG production.

Table i. Cases of prostatic adenocarcinoma

Documented
Degree of No. of No. positive follow up No. dying of

differentiation cases for f-HCG (%) (mean 4 years) adenocarcinoma

Well I5 0 0 3 0
Moderate 20 I 5 I3 3 (o)*
Poorly 65 8 I2.3 29 i6 (5)
Total I00 9 9 45 I9 (5)

* ( ) Patients with fi-HCG tumour positivity.
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Results

All four sections of benign prostatic hyper-
plasia and all five sections of normal urothe-
lium, as expected, were negative for fl-HCG
staining. Of the IOO prostatic biopsies tested
nine were positive for P-HCG, shown in Table
i. The tumour in case i was moderately
differentiated while the remaining eight
tumours were poorly differentiated adeno-'
carcinoma, shown in Tables i and 2. The
staining for fl-HCG was always focally distri-
buted, being present in small groups of cells
and even as isolated single cells, amounting
to less than io cells per high power field. In
all cases the staining had a coarse granular
appearance and was localized to the cyto-
plasm of mononucleate cells: the nuclei and
stroma being uniformly negative (Figs 1-4).
In addition there was also a more generalized
diffuse fine granularity involving 30-60% of

the cells. None of the biopsies contained
multinucleate cells and the surrounding
non-tumorous glandular tissue was consis-
tently negative. In three cases (cases 7, 8 and
9) clinical records were not available for
study. Of the remaining six, only in three
cases were previous and/or subsequent biop-
sies taken and all were positive (cases I, 2
and 6), shown in Table 2. In none of the six
cases had serum and/or urine been tested for
the presence of fl-HCG. Five of these six
patients have died; four of carcinomatosis
with associated bronchopneumonia and one
of carcinomatosis associated with a cerebro-
vascular accident. All these five patients died
within 3 years of presentation and post-
mortem examinations were not performed.
Only one of these six patients is alive and well
7 years after the initial presentation of a
moderately differentiated adenocarcinoma of
prostate (case i). With regard to the group as

Table 2. Clinical and Pathological details of fl-HCG positive prostatic adenocarcinoma

Degree of
Case Age (years) differentiation

Previous
or subsequent

tumour
,B-HCG status Treatment Prognosis

positive Surgery Alive and well 7 years.
positive Surgery+ Died 2 years.

stilbestrol Carcinoma and
bronchopneumonia.

No biopsies Surgery Died 3 years.
Carcinoma and
cerebrovascular accident.

No biopsies Surgery Died 2 years.
Carcinoma and
bronchopneumonia.

No biopsies Surgery + Died 2 years.
stilbestrol Carcinoma and

bronchopneumonia.
positive Surgery + Died 2 years.

stilbestrol Carcinoma and
bronchopneumonia.

No details available

I 72
2 74

3 79

4 64

5 50

6 74

7
8
9 -

Moderate
Poor

Poor

Poor

Poor

Poor

Poor
Poor
Poor
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Fig. I. CASE 4. Prostatic adenocarcinoma. Bladder neck tissue infiltrated
adenocarcinoma. H & E, x 40.

by poorly differentiated

Fig. 2. CASE 4. Prostatic adenocarcinoma. Large group of intensely positive mononucleate cells.
Immunoperoxidase, x 400.



Fig. 3. CASE 7. Prostatic adenocarcinoma. Extensive infiltration by poorly differentiated adenocarcinoma.
H & E, x 40.FP~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ "
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Fig. 4. CASE 7. Prostatic adenocarcinoma. Small group of intense focal positivity within mononucleate
cells. Immunoperoxidase, x 400.
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Fig. 5. CASE I. Renal pelvis. Poorly differentiated transitional cell carcinoma. H & E, x 40. Inset, A small
group of intensely positive mononucleate cells. Immunoperoxidase, x 400.

Table 3. Clinico-pathological details and j3-HCG status in upper renal tract transitional cell carcinoma

Laterality

R
R
L
L
L
L
R
L
R
L
L
R
R
L

Site

P

U

U

U

U

U

P

P

P

PU
PU

PU

U

Grade

3-4

3-4
2

I-2
I

I

2-3
I-2

1-2

2

2-3
2-3

/3-HCG Status

Positive
Positive
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative

Prognosis*

D 6 months
D 21 years
AW I year

AW 2 years
AW I year
AW 2 years
D 2 years with R
No follow up
AW 2 years
AW 3 years
AW i2- years
No follow up
AW i year
Records lost

Case/age
in years/sex

i/8 i/F
2t/63/F

3/63/M
4/5 7/M
5/8i/F
6/64/M
7/66/M
8/83/M
9/5 7/M
i o/6o/M
I I/71/M
I2/8i/M

13/7I/M
13/67/M

* A, alive; R, recurrence; D, dead; W, well; R, right; L, left, U, ureter; P, pelvis.
t History of Acetophenetidine (Phenacetin) abuse.
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a whole, adequate documented follow up
exists for 4 5 patients, with a mean of 4 years
(see Table i). Almost one third ofthe patients
with poorly differentiated adenocarcinoma
that died within 4 years were positive for ,B-
HCG production.
One of the ureteric and one of the pelvic

transitional cell carcinomas (Fig. 5) were
positive for ,B-HCG production. Both these
cases were high grade invasive transitional
cell carcinomas. The staining had a coarse

granularity, involving small groups of cells,
less than Io cells at any one high power field.
It was localized to the cytoplasm of mono-
nucleate cells, the nuclei and stroma being
uniformly negative. All I4 cases were subse-
quently examined in clinical detail, shown in
Table 3.

Discussion

Chorioncarcinoma is a relatively rare, highly
malignant neoplasm which generally arises
from the gestational trophoblastic tissue or

within the ovary, testis or other extragona-
dal sites (Javadpour I979). Less commonly,
it has been documented within tumours
arising in a wide variety of organs, usually as
a component of an undifferentiated or poorly
differentiated carcinoma, the ectopic fl-HCG
production being related to the degree of
tumour differentiation (McManus et al.
1976; Shah et al. I986; Javadpour I979;
Wirt et al. I984).
To our knowledge in only 14 cases of

prostatic adenocarcinoma has there been an

associated detection of HCG in urine and/or
serum by radio-immune-assay and in only
one further case has the presence of fl-HCG
been detected in the tissues using immuno-
peroxidase technique on frozen material
(Fukutani et al. I983; Papapetrou et al.
I980; Broder et al. I977; Menon & Stefani
I980; McManus et al. 1976).

In this retrospective study of I00 cases of
prostatic adenocarcinoma, in nine cases of
otherwise typical adenocarcinoma ,B-HCG
production was detected within tumour
cells. There were no histological features

characteristic of chorioncarcinoma and we,
therefore, regard the f,-HCG positivity as
an expression of hormone production. This
phenomenon appears to be only partly
related to the degree of tumour differentia-
tion, all except one being poorly differen-
tiated adenocarcinomas. Only one patient is
alive and well 7 years later, the other five
dying within 3 years. Within the poorly
differentiated adenocarcinoma group, f3-
HCG positivity seems to indicate a worse
prognosis.
Our results with regard to transitional cell

carcinoma of the upper urinary tract (two of
14 cases showing P-HCG production) are
similar to those that we have reported in
association with transitional cell carcinoma
of the urinary bladder (I2 of I04 cases
showing f,-HCG production (Shah et al.
I986). To our knowledge there has only
been a single previous report of ,B-HCG
production by a transitional cell carcinoma
of renal pelvis (McManus et al. I976) and
none by a ureteric tumour. However, P-HCG
secretion has been demonstrated by urinary
radioimmunoassay in one case of transitio-
nal cell carcinoma of ureter (Fukutani et al.
I983) and by serum radioimmunoassay in
four cases of transitional cell carcinoma, site
not specified (Lange et al. 1976).
There are several hypotheses for the histo-

genesis of ectopic fl-HCG producing neoplas-
tic cells in various tumours; these include an
origin from totipotential cells, from germ cell
rests, metaplasia and retro-differentiation.
The latter hypothesis seems to be the most
likely as the production of f,-HCG is usually
associated with the less differentiated
tumour (McManus et al. I976; Wirt et al.
I 984; Civantos & Rywlin 19 72).
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