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Summary. An irnmunoperoxidase study of the presence of carcinoembryonic antigen (CEA) in primary 
cancers of the urinary bladder, metastases to the bladder, non-malignant diseased bladder, and 
normal bladder tissues revealed thai approximately i0 percent of the urothelial carcinomas (transi- 
tional cell and squamous cell types) contained detectable quantities of this antigen. The other tissues 
were devoid of stainable CEA. It thus appears that the incidence of positive CEA by immunoperoxidase 
staining of formalin-fixed, paraffin-embedded turnout tissue sections is much less than the frequency 
of blood or urinary CEA elevations in patients with urothelial cancer. 
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The carcinoernbryonic antigen (CEA) de- 
scribed by Gold and Freedman (3) as restricted 
to digestive tract cancers has since been 
shown to be present in diverse neoplasms, both 
benign and malignant, by a variety of methods, 
including irnmunocytochemistry (4, 5). Using 
a triple-layer, indirect irnmunoperoxidase 
method for staining CEA in conventional 
histopathology specimens, we have reported 
frequent positive reactions in carcinomas of 
the digestive system, bronchus, and uterine 
cervix (5). Among transitional cell carcinomas 
of the urinary bladder, only i0 percent of a 
small number of formalin-fixed, paraffin- 
embedded specimens showed CEA staining (5). 
The purpose of this study was to increase the 
number of bladder carcinoma specimens for 
a more detailed evaluation of the presence of 
CEA in this turnout type. 

METHODS AND RESULTS 

Fifty-nine paraffin-embedded tissue specimens 
were recur for immunoperoxidase staining of 
CEA by the method described elsewhere (5, 9). 
Briefly, a 1 : 300 dilution of the primary, 
goat anti-CEA antiserum was added to the 

tissue sections, incubated at 37°C for i0 min, 
washed in two 5-rain changes of 0.01 M phos- 
phate-buffered saline (pH 7.2), and then 
treated with rabbit antiserum to goat IgG 
(i : 50 dilution), followed by goat antiserum 
against peroxidase (i • i00 dilution). The same 
primary antiserum, neutralized with CEA, 
was used in an adjacent identical section on 
each slide as a negative control. The third 
antiserum applied was bound to horseradish 
peroxidase by adding the latter at a concentra- 
tion of i00 ~tg/rnl for 20 min at 37 °C. Finally, 
the reaction was developed by adding 75 rng 
3,3'-diaminobenzidine in i00 rnl 0.05 M Tris 
buffer (pH 7.6) and 0.05 percent H20 2 at room 
temperature for 20 min. Thereafter, the 
sections were washed in phosphate-buffered 
saline, dehydrated in graded ethyl alcohol soh- 
tions and xylene, and mounted with Permount. 
Counterstaining of the sections to enhance 
morphological identification was achieved with 
haematoxylin. 

In addition to primary cancers of the urinary 
bladder, metastases to the bladder, non- 
malignant diseased bladders, and normal blad- 
der tissues were evaluated. Table 1 records 
the results with various bladder specimens 
tested for the presence of CEA by the im- 
rnunoperoxidase method. The set of 35 transi- 
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Table i. Immunoperoxidase results for CEA in urinary bladder cancer 

Histopathology Pos/Total 

Primary cancer (transitional cell carcinoma) 

Primary cancer (squarnous cell carcinoma) 

Metastatic cancer to bladder 

From cervix 

From caecum 

Non-malignant diseased bladder tissue from 

patients with bladder carcinoma 

"Normal" bladder tissue from patients with 

concurrent bladder carcinoma 

Non-malignant diseased bladder tissue from 

patients without concurrent bladder 

carcinoma 

Normal bladder 

4/35 
i/i0 

i/i 
I/i 

0/2 

0/2 

0/3 
o/5 

Fig. i. Immunoperoxidase 
staining of CEA in formalin- 
fixed, paraffin-embedded sec- 
tion of a squamous cell 
carcinoma of the urinary blad- 
der, indicating a peripheral 
staining reaction on selected 
tumour cells within the field 
shown. Mag. x 240 

tional eell carcinomas included representatives 
of all clinical stages and histopathological 
grades, yet did not indicate any predilection 
for CEA among these 4 (11%) which were 

positive. Not all areas with malignant cells 
stained unlformly for CEA; instead, a hetero- 
geneously staining population was seen. Also, 
both peripheral and cytoplasmic staining were 

found, although the former was more pronounced. 
Although only a small number of squamous cell 
carcinomas was examined, a similar'percentage 
to that found positive in transitional cell 
carcinomas was found. Figure 1 shows the 
surface immunoperoxidase reaction in a squa- 
mous cell carcinoma specimen. 
Cancers of the uterine cervix or of the 
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caecum which were metastatic to the bladder 

stained well for CEA, while bladder tissues 

from bladder cases apparently free of tumour 

did not reveal any CEA-immunoperoxidase 
reaction. Likewise, normal bladder tissues did 
not show CEA by immunoperoxidase. Hence, 
it appeared that only the malignant cells, either 
of urothelial or other origin, contained suf- 
ficient CEA for detection by immunoperoxidase. 

DISC USSION 

and also to obtain tissue CEA levels by radioim- 
rnunoassay. Furthermore, the good staining of 
CEA in exfoliated urothelial carcinoma cells 
by immunofhorescence (13) suggests that these 
specimens should be evaluated by immunoperoxi- 
dase after similar fixation procedures. Future 
research will have to determine whether im- 
munocytochemical staining of CEA in tissue 
sections or exfoliated cells of urothelial cancer 
will be of any clinical value in the management 
of these cancer patients. 

CEA has been detected in elevated quantities 
in the urine (i, 2, 6-8, i0, 12, 14)andblood 
(2, 8, 1O, 12, 13)of patients with urothelial 
cancers, and it is estimated that 42 percent of 
bladder cancer patients have raised plasma 
CEAtitres (4). Since numerous factors control 
circulating CEA values, such as liver function, 
tumour concentration and size, presumably 
cell type and cell turnover, one could expect 
that malignant bladder tissue would have a 
higher incidence of detectable quantities of 
CEA than the corresponding extracelhlar com- 
partments. This assumption, however, is not 
confirmed in this study, where only about 
i0 percent of the bladder cancers (transitional 
cell and squamous cell carcinomas) showed 
CEA by the immunoperoxidase test. Since the 
immunoperoxidase method is more sensitive 
than immunofluorescence (5), detecting 
3.0-5.0 ~g CEA per g tissue (5), this apparent 
discrepancy suggests that the CEA measured 
in urine or plasma of patients with urothelial 
cancers by radioimmunoassay may not be 
identical to that being detected (or not staining) 
in tissue specimens by immunoperoxidase. 
Obviously, the two different assays (radioim- 
munoassay and immunoperoxidase) have differ- 
ent levels of sensitivity. Nevertheless, we did 
expect a higher incidence of CEA staining in 
bladder cancer specimens than in fact ex- 
perienced. 

Another possible explanation for the low 
percentage of bladder cancers staining for CEA 
is thai formalin fixation and paraffin embedding 
may result in a greater destruction of tissue 
CEA in urothelial cancers than in other tumour 
types, a situation already found for colonic 
polyps compared with adenocarcinomas (Ii), 
However, ~the paraffin blocks containing CEA- 
positive bladder cancers ranged from 6 months 
to 6 years of age post-fixation in formalin, so 
that antigen destruction because of tissue pro- 
cessing or storage could only play a minor role 
in influencing CEA staining in bladder turnouts. 
It is therefore important to undertake a com- 
parison of immunoperoxidase staining of fresh 
and formalin-paraffin treated bladder cancers, 
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