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carcinoembryonic antigen in salivary 
gland tumors
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a b s t r a c t  -  The im m unoperoxidase m ethod w as applicd for car­
cinoem bryonic antigen (C EA ) dclection in biopsy specim cns o f  salivary 
gland tum ors. 9 out o f  10 adcnoidcystic carcinom as rcvealed a strong and 
abundant reaction in tum oral glands. 10 other specim ens o f  p leom orphic  
adenom as show ed weak staining in the areas o f  epithelial proliferation. 
N orm al glands adjacent to the tum or m ass revealed a weak but constant 
reaction on the luminal border. A s in other types o f  gland tum or, the 
quantitative estim ation o f  CEA production by salivary gland tum ors may 
be useful in the m onitoring o f  recurrencies.

( R eceived  fo r  publication 13 D eeem ber 1982 , accep ted  5 M areh  1983)

The limited specifity o f im m unoassay of 
carcinoem bryonic antigen (CEA) is still 
under discussion. However, levels o f CEA 
detected in plasm a are at present widely 
used as a tum or m arker and in the m onitor­
ing of patients after surgery, chem otherapy 
or rad iation  the rapy1,8.

The im m unoperoxidase reaction rendered 
possible the localization o f CEA in tissue 
scctions processed for histopathology. This 
technique has been used in a great variety of 
biopsy specimens of malignancies as well as 
in prem alignant and benign lesions and in 
norm al tissues. In the earlier reports o f 
G o l d e n b e r g  et al.2'3 a consistent reactivity 
of m alignant tum ors o f the gastrointestinal 
tract, lung, ovary and cervix, was found.

O ther different neoplasm s and inflamma- 
tory lesions were later found to be positive 
for CEA staining6. A m ong the benign 
tum ors tested, only those from  the gastro in­
testinal tract and ovary cystoadenom a 
showed some degree of CEA staining. 
N orm al tissues in these series appeared to 
have m ínim um  CEA am ounts detectable by 
the current im m unohistochem ical m ethod, 
w ith the exception o f the colon and small 
intestine2'410.

The presence of the antigen is not const­
an t in all cases of a positive-type tum or. 
Even am ong colon adenocarcinom as, a cer- 
tain % of negative cases was found. Positive 
cases usually produced increments o f serum 
CEA levels which correlate with progression



of the disease. Due to this fact, G o l d e n b e r g  
et al.2'3 proposed the im m unoperoxidase 
m ethod as a useful tool not only for detec- 
tion of new sites o f antigen production  bul 
also as an easy way to seleet those cases in 
which regular and repeated plasm a CEA 
assays are required.

Little inform ation is available on CEA 
production in adenoid cystic carcinom as 
and pleom orphic adenom as o f salivary 
glands. The only w ork found in the litera- 
ture is a com prehensive analysis o f different 
types o f  tum or carried out by M c D i c k e n  &  
S c o t t 7 who reported a positive CEA stain- 
ing in 19 out o f  32 pleom orphic adenom as 
and in 8 out o f 13 adenoid cystic car­
cinomas. A m ong these latter tum ors, only 
one case revealed a .strong  reactivity.

In the present study. the im m unohisto- 
chemical detection o f the antigen was tested 
in 10 cases o f adenoid cystic carcinom as and 
10 pleom orphic adenom as. A lthough within 
the same tendency, our series seem to show 
a ra ther m ore consistent and stronger reac- 
tion in the adenoid cystic carcinom as than 
that reported in the aforem entioned paper.

Material and methods
Spccim cns from salivary gland tum ors obtained  
by biopsy or surgical excisión during the last 5 
years and available as form alin-fixed and 
paraffin-cm beddcd bloeks, were used. 10 cases o f  
adenoid cystic carcinom as and 10 pleom orphic  
adenom as which contained adjacent normal 
glands in the sam e block were selected for this 
study.

The im m unoperoxidase procedure generally 
con fo ím ed  with the initial dcscriptions o f  P rim u s 
et a l 9. Tissue sections were treated with 1.5%  
hydrogen peroxide to elim ínale endogenous per- 
oxidase and the 3-step m ethod w as em ployed  
using the fo llow ing sequence: (1) rabbit anti- 
hum an CHA antiserum  from D ak o im m unoglo- 
bulins Ltd. N .Y . (1/1.000) for 12 h at 4°C ; (2) 
goat anti-rabbit IgG (1/500), 30 min at room  
temperature; (3) rabbit peroxidase-antiperoxidase  
com plex, from Cappel Lab. Inc. P .A ., 30 min at 
room  temperature; (4) d iam inobenzidine reaction  
to reveal sites o f  peroxidase binding. A djacent

control sections o f  each case were sim ultaneously  
processed by replacing the fírst antiscrum  by 
norm al rabbit serum and by rabbit anti-C EA  
previously adsorbed with purified C EA . Sections 
o f  a selected case o f  colon  carcinom a were in- 
cluded as a positive control in every staining run.

Results
The m orphologically norm al glands in all 
the specimens studied showed some degree 
o f reactivity on the secretory surface of 
acinar and duct cells (Fig. 1).

A distinct but patchy reaction was scen in 
all cases o f pleom orphic adenom a. Cellular 
areas of duct proliferation were positive, the 
reaction product being mainly localized in 
the cell cytoplasm  and on the apical surface. 
A reas of chondroid or mixoid m etaplasia 
were devoid o f antigen (Fig. 2).

9 out o f the 10 adenoid cystic carcinom as 
showed a strong reaction for CEA in all 
areas o f tum oral proliferation. W ith the 
exception of the non-reactive case, the 
am ount o f reaction product was much 
greater in adenoid cystic carcinom as than in 
pleom orphic adenom as. The central lumen 
o f tum oral duets o f adenoid cystic car­
cinomas was occupied by strongly reactive 
m aterial (Fig. 3). In the tum oral areas in 
which H-F stain revealed a com pact cellular 
proliferation w ithout a clcar duct differenti-
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Fig. 1. C E A  staining o f  norm al salivary glands 
adjacent to an adenoid cystic carcinom a. A d is­
tinct reaction is scen in the lum inal border af  
acinar cells. x 270.



Fig. 2. (A ) H aem atoxilin  and eosin  stained section  
o f  a p leom orphic adenom a with ductal prolifer- 
ation  (left) and fibro-m ixoid  areas. (B) C EA  
stained section o f  the sam e case show n in A. 
Positivo reaction in the ductal proliferation areas. 
M esenchym al com ponents were devoid  o f  stain- 
ing x 110.

ation, the CEA preparations revealed a 
double line o f reaction, thus indicating the 
existence o f a secretory surface (Fig. 4).

All negative control preparations were 
devoid o f staining, with the exception of 
varying degrees o f non-specific background 
staining or a weak reaction o f inflam m atory 
cells due to  an incom plete elim ination o f the 
endogenous peroxidasc.

Discussion
The norm al salivary glands appeared to  be a 
site o f CEA production. A lthough the sub- 
jective evaluation o f the intensity o f staining 
is ra ther difficult, the reaction o f  “ norm al” 
salivary glands in all specimens under study 
seemed to  be similar o r even stronger than

Fig. 3. Intense C E A  reaction on the intraglan- 
dular deposits o f  adenoid  cystic carcinom a  
glands. Intracytoplasm ic reaction is also evident 
in tum oral cells. x 230.

F'ig. 4. (A) C om pact cellular proliferation o f  an 
adenoid cystic carcinom a. H -E stain. (B) Corre* 
sponding C E A  stained section  show ing a distinct 
reaction o f  the apical cell surface. x 30.

th a t observed by M c D i c k e n  &  S c o t t 7 in 
specimens o f non-diseased salivary glands 
or by G o l d e n b e r g  e t  a l .3 in only 4 out o f 20  
samples o f norm al colon using a similar 
histochemical technique. These au thors did 
no t find positive staining in 35 further speci­
mens o f  different types o f  norm al tissue. 
W a g e n e r  e t  a l . í0 , however, reported a 
constan t reaction in norm al colon. 
However, they em ployed a m ore sensitive 
technique.

It is also feasible th a t the “ norm al”



glands, being adjacent to tum oral prolifer- 
ation. might have undergone some early 
metabolic changes, as was suggested by 
M a c S w e e n  &  A n d e r s o n 5, who found an 
increased production o f CEA in suspensions 
o f  apparently  norm al cells adjacent to other 
different tum ors.

A nother question arises with regard to 
the specificity o f the im m unohistochem ical 
reaction. It is known that salivary mucin is a 
glycoprotein containing A and B blood 
groups. which can give a false positive reac­
tion in stained preparations.

The anti-CEA  serum used in the present 
investigation, as specified by its suppliers, 
was previously adsorbed with blood anti- 
gens A and B and with hum an plasma. 
M oreover, we found no reaction when pre­
parations were treated with a serum previ­
ously adsorbed with the CEA antigen. 
These facts suggest that within the limits o f 
the im m unohistochem ical m ethods, we de- 
m onstrated the presence o f CEA molecules.

In our series, adenoid cystic carcinom as 
showed mucli stronger staining and a 
greater am ount o f reaction than that ob- 
served in pleom orphic adenom as. This fact 
seems to be consistent with findings re- 
ported for tum ors raised in other tissues in 
which the most agressive types revealed the 
strongest reactivity. However, M c D i c k e n  

&  S c o t t 7 did not observe the same dif- 
ferences in their series o f salivary gland 
tum ors. A dditional studies o f other tum or 
series would be necessary to clarify this 
point.

W hether the increased production of 
CEA in salivary gland tum ors can be corre- 
lated with CEA levels in serum or saliva, is 
a n  i n t e r e s t i n g  t o p i c  f o r  f u r t h e r  
investigation. If this were so, the biochem- 
ical CEA test would appear as an accessory 
tool in m onitoring patients after surgical or 
radiation treatm ents. once the im m unoh­
istochemical staining had proved that the 
prim ary tum or is a CEA producer.

Acknow ledgem ents: The authors thank Mrs. Sara 
Orrea for excellent technical assistance.

Rcferences
1. G o l d e n b e r g , D . M .: Introduction to the 

international conference on the clinical uses 
o f  carcinoem bryonic antigen. Cáncer 1978: 
42: 1397 1398. ’

2. G o l d e n b e r g , D. M ., S h a r k e y , R. M. & 
P r im u s , F. J.: C arcinoem bryonic antigen in 
histopathology: im m unoperoxidase staining  
o f  eonventional tissue sections. J. Nuil. Cán­
cer Inst. 1976: 57: 11 22.

3. G o l d e n b e r g , D . M ., S h a r k e y , R. M. & 
P r im u s , F. J.: Im m unohistochem ical detec- 
tion o f  carcinoem bryonic antigen in conven- 
tional h istopathology specim ens. Cáncer 
1978: 42: 1546 1553.

4. I s a a c s o n , P. &  J u d d , M . A .: Im m unohisto- 
chem istry o f  carcinoem bryonic antigen in the 
sm all intestine. Cáncer 1978: 42: 1554 1559.

5. M a c Sw f .f.n , .1. M . & A n d e r s o n , G . H .: The 
quantitative relationship o f  carcinoem bryonic  
antigen to tum or cells o f  different organs. 
Cáncer 1977: 40: 808 812.

6. L a u r e n c f ., D. J. R. & N e v il l e , A. M.: Foetal 
antigens and their role in the diagnosis and 
clinical m anagem ent o f  human neoplasm s. 
Brit. J. Cáncer 1972: 26: 335 355.

7. M c D ic k e n , I. W . &  S c o t t , J .: T h e  p re s e n c e  
a n d  d is t r ib u t io n  o f  c a r c in o e m b r y o n ic  a n tig e n  
in tu m o r s  o f  h u m a n  m in o r  s a liv a ry  g la n d s .  ./. 
Oral. Palh. 1981: 10: 296 303.

8. M eekf.r , W . R.: The use and abuse o f  C EA  
test in clinical practice. Cáncer 1978: 41: 854- 
862.

9. P r im u s , F. J., W a n g , R. H ., S h a r k e y , R. M. 
& G o l d e n b e r g , D . M.: D etection  o f  car­
cinoem bryonic antigen in tissue sections by 
im m unoperoxidase. J. Immunol. M eth. 1975: 
8: 267 276.

10. W a g e n e r . C ., C s a s z a r , H .,  V o t o v ic , V. & 
Br e u e r , H.: iligh ly  sensitivo m ethod for the 
d em onstraron  o f  carcinoem bryonic antigen  
in norm al and neoplastia co lon ic tissue. His- 
tochem istry  1978: 58: 1 11.

Address:

M aría  E. Ito iz
D epartam ento de Radiobiología  
Com isión N acional de Energía A tóm ica  
Avda. de l L ibertador 8251)
1429 Buenos A ires 
Argentina


