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Summary. Ten patients with carcinoma in situ of
the urinary bladder were treated topically with
doxorubicin hydrochloride. Blood group antigens
were evaluated by the specific red cell adherence
test, Carcinoma in situ was associated with the
loss of antigenicity, the reappearance of which
could be demonstrated in patients with tumour
remission. This occurred in spite of a persistent
nuclear atypia.
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INT RODUCTION

A, B and H blood group antigens (BGA) are
located on the surface of many different tissues
throughout the body. Since the reports of David-
sohn, Gupta et al. and Bonfiglio and Feinberg it
is known that malignant cells of the cervix, lung,
prostate etc. lose their BGA with increasing cell
de-~differentiation (4, 6, 8). Decenzo et al. and
others demonstrated that patients with transi-
tional cell carcinoma of the bladder with BGA
have a different disease course compared to
those without (3, 7, 9, 12).

In a previous report we were able to demon-
strate the loss of BGA in patients with carcinoma
in situ (Tis) (10). Weinstein and co-workers af-
firmed our findings on cystectomy specimens,

which were removed because of extensive Tis (14),

Abbreviations: Carcinoma in situ = Tis (WHO,
1978), Blood group antigens = BGA, Doxorubicin
hydrochloride = DOX, Transmission electron-
microscopy = TEM, Transitional cell carcinoma
=TCC

In a preliminary report we showed that topical
treatment of Tis with doxorubicin hydrochloride
(DOX) could be an alternative to cystectomy in
some patients (11). In bladder specimens ob-
tained at other times we observed a stepwise
re-differentiation from Tis to moderate dys-
plasia. Because of this observed tumour re-
mission we were interested in finding out
whether besides the morphological cellular
re-differentiation an immunological change
also occurred.

MATERIAL AND METHODS

a. Clinical Data

Ten patients (6 men, 4 women) with Tis of the
bladder were studied; their average age was
64.6 years. The symptoms were mainly dysuria.
Four patients had been treated at least 6 months
previously by transurethral resection for a
superficial TCC of the bladder. The diagnosis

of carcinoma in situ was made only on the cysto-
scopic appearance of the bladder mucosa - red
patches, granular or oedematous areas without
concomitant papillary tumour. If there was a
single area and biopsies of the other sites were
negative, we called it unifocal Tis. A multifocal
lesion was diagnosed on cystoscopic appearance
and /or histologically demonstrated Tis change.
The follow-up was 3 to 18 months, mean 9.6
months (Table 1). In 7 patients 40 mg of DOX
diluted in 20 m}l saline were instilled into the
bladder through a 12 Charrier catheter every 14
days. In 3 others the dosage was 80 mg/40 ml
saline once a month, Cold cup biopsies were taken
every 3 months on selected sites and /or cysto-
scopically suspicious areas with Storz forceps.
The selected sites were located on each side of
the ureteric orifices, the trigone and the dorsal
and ventral walls,
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Table 1. Clinical presentation of 10 patients with carcinoma in situ of the urinary bladder

Name Sex Age Symptoms Histology - Growth Cytology Previous tumour
B.A. m 68 dysuria Tis I1T multi- Iv T, /IV
haematuria loc. 1
G.J. m 71 haematuria Tis IIT uni- v T, /I
loc. 1
J. A, m 28 dysuria Tis III multi- v -
haematuria loc.
K.Z. f 54 microhaem. Tis I multi- v T, /111
cytology loc.
M.I. f 65 microhaem. Tis III multi- v -
cytology loc,
P.F. m 52 dysuria Tis II uni- A% -
loc.
R.A. m 39 haematuria Tis 111 uni- v -
loc.
R.I. f 71 dysuria Tis IV multi- A% -
loc,
R.M. f 76 haematuria Tis III uni- v -
loc.
U.J. m 69 microhaem, Tis III multi- v Tl/II
cytology loc.
b. Histology Table 2. SRCA test results correlated with

One half of the specimens obtained by cold cup
biopsies were fixed in 10% buffered formalin and
embedded for routine histology. The other half
were fixed in 4% glutaraldehyde and embedded
for transmission electron microscopy (TEM).

c. SRCA-Test

BGA were identified by human anti-blood group
antisera and by anti-phytoagglutinin. The reac-
tions were visualised by indicator erythrocytes

of the respective blood group in a second layer,
After removal of paraffin, rehydration and

rinsing in isotonic Tris-HCI buffer the tissue
sections were covered with a 2% red blood cell
(RBC) suspension in a moist chamber, After a

20 min incubation, the slides were placed on
applicator stick supports so the tissue entered
into contact with the buffer. The slides were
allowed to stand for 10 min so that the RBC which
were not specifically attached could fall to the
bottom of the dish. Afterwards the buffer was
removed by means of a water jet pump and
replaced by 8% phosphate-buffered glutaraldehyde.
After 30 min fixation the slides were stained in
the same dish with haematoxylin eosin, dehydrated
and mounted with eukitt.

d. Evaluation

The paraffin embedded, haematoxylin-eosin
stained slides were evaluated according to the
criteria of Bergkvist (2). Dysplasia was defined

histological findings of the last specimens ob-
tained from each patient

Name Histology SRCAtest
B. A. Dys. II e+
G. J. Tis IV -

J. A, Dys. III +++
K. Z, normal +++
M. 1. Dys. I ++
P.F. Dys. II ++
R. A, normal +++
R.I. To/IV -
R. M. Dys. III +++
U.J. Dys. II ++

as an increased but intact layering of the uro-
thelium with nuclear pleomorphism recorded

as grade 1 to 3, corresponding to transitional
cell carcinoma grades 2 to 4 according to
Bergkvist et al. (2). The same grading was ap-
plied to Tis, where the pattern of the cellular
arrangement was destroyed. The intensity of
the SRCA-test reaction was graded on a 0 to +++
scale with 0 indicating no reactions, + strongly
reduced reaction, ++ moderate and +++ marked.
Reactions +++ and ++ were considered positive.
The SRCA test was performed without knowledge
of the blood group and the clinical course of the
patient, Controls were a, normal tissue as a
positive control, b. the positive reaction of the
blocd vessel endothelium in the case of an antigen
negative tumour specimen and c. the failure of
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Fig. 1. Histological results of specimens
obtained by cold cup forceps biopsies be-
fore and after varying times of doxorubicin
hydrochloride treatment. In this table only
the results of the worst biopsy are rec-
orded

Fig.2 a,b. a Carcinoma in situ, grade 3. SRCA Test. No BGA are demonstrable on the urothelium.
Blood vessel endothelium shows reaction (HE x120); b Dysplasia, grade 1. SRCA Test. Marked reaction
of the urothelium and of the blood vessel endothelium (HE x100)

tissue to react with non-related antiserum of in-
dicator erythrocytes.

RESULTS

In 8 out of 10 patients biopsies revealed tumour
remission, on the finding that no Tis was detected
in any of the multiple biopsy specimens after
treatment (Fig. 1}). However, in 2 patients a
marked dysplasia was observed, In spite of this,
the SRCA-test demonstrated a recurrence of BGA
in all patients with tumour remission (Table 2,
Fig. 2). The electron microscopical findings
after DOX treatment, which will be the subject

of a separate report, were briefly: the reap-
pearance of superficial cells exhibiting typical

asymmetric unit membrane and tight junctions. -

These features were not detectable in Tis,

DISCUSSION

DOX is a potent antineoplastic agent which has
proved to be effective in the treatment of various
human tumours (5). It is assumed that its suc-
cess in retarding the division of malignant cells
is due to its ability to intercalate between the
parallel stacked bases of DNA (13), which re-
sults in malformation of the double helix which
is responsible for the subsequent inhibition of
DNA and RNA synthesis,

In our study we saw recurrence of BGA on
the cell surface demonstrated by means of the
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SRCA test in patients who showed tumour remis-
sion. Our TEM specimens revealed luminal
surfaces which were nearly intact after DOX
treatment. Therefore, we assume that the re-
tardation of the cell cycle caused by DOX enables
the basal cells to mature into regular superficial
cells. Surprisingly, antigenicity reappears be-
fore the urothelium becomes totally normal, That
means that BGA can be demonstrated in dys-
plastic urothelium showing marked nuclear atypia.
This is in contrast to our previous findings, that
untreated dysplasias reveal the loss of BGA (10).
A similar observation was made by Alroy et al.
in specimens from previously irradiated invasive
bladder tumours (1). These authors interpreted
their findings by suggesting that there was an
enhancement of the Golgi apparatus, which is
also the site of BGA synthesis. They also sup-
posed that the phenotype of the malignant cell
was masked by radiation therapy, and therefore
that the SRCA test result had no prognostic val-
ue in this group of patients.

Although the mode of action of DOX on uro-
thelial cells in Tis is speculative, we do not
think that the reappearance of BGA is evidence
of masking of the tumour phenotype. However,
it seems clear that a recurrence of ABH-anti-
genicity heralds a re-differentiation of malignant
urothelial cells. This is confirmed by our elec-
tron microscopical findings, which revealed a
reconstruction of the luminal surface after DOX
treatment,

Whether or not the immunological re-~
differentiation demonstrated by the SRCA test
can be used as a tumour marker in patients who
are treated topically with DOX is unclear from
our investigation. Only a longer period of ob-
servation and a larger group of patients could
answer this question.
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