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INTRODUCTION Endometrial cancer, the most common female pelvic 
malignancy, in most of the cases is confined to the uterine corpus. 
Five-years survival rates are 75% or more. The usual endometrioid 
carcinoma of the endometrium is easily diagnosed, but well differen
ciated cancers may be difficult to seperace from advanced atypical 
hyperplasia. 
lmmunomorphology can be helpful to gain insight in the natural 
history of endometrial cancer, to clarify diagnostic problems, and to 
identify prognostic factors. The usefulness of immunohistochemistry 
in these issues will be described. 

NATURAL HISTORY lmmunohistochemistry can be used to develop a 
better understanding of the histogenesis of uterine tumors. The most 
common molecular genetic event thus far described in human can
cers is a mutation of the p53 tumor suppressor gene, accompanied by 
an overexpression of mutant p53 protein. ln adenocarcinomas of the 
ovary p53 overexpression is reported co occur in 10% to 15% of early 
cancers and in 40% to 50% of advanced cancers. 
As the mutant p53 protein have a much longer half-life compared to 
che wild-type p53, large amounts of the mutant proteins accumulate 
in the cytoplasm (1). Therefore, overexpression of the mutant p53 
protein, associated with mutations of the p53 gene can be detected 
by means of immunohistochemistry (2). Mutation and overexpres
sion of p53 occur in approximatly 20% of all endometrial cancers. 
Kohler et al. ( 4) examined 30 endometrial cancer specimens and 1 17 
endometrial hyperplasias to determine wether alteration of the p53 
gene is an early event in endometrial carcinogenesis. None of the the 
endometrial hyperplasias was found to have mutations in the p53 
gene, whereas mutations were reported in 10% of endometrial can
cers (P<0.02). Due to the fact that alteration of the p53 gene does 
not appear to be a feature of endometrial hyperplasia, mutation of 
the p53 gene seems to represent a relatively late event in endometrial 
carcinogenesis (3) . 
p53 overexpression was found to be stage related ( 41 % in stage III/lV 
ancl 9% in stage 1/II) ( 4 ). This could be due to the accumulation of 
genetic lesions during tumor progression or p53 alterations are asso
ciated with a more virulent phenotype. le seems that endometrial 
cancers overexpressing p53 protein contain mutations in conserved 
regions of p53 gene. Mutations are predominantly transitions, which 
suggests that they arise spontaneously, rather chan being caused by 
carcinogen exposure. 
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DIAGNOSIS lmmunohistochemistry may be helpful in the solution of 
diagnostic problems conceming uterine tumors and their metastasis. 
A common diagnostic challenge is the differential diagnosis bet:ween 
mucinous endometrial cancer and endocervical cancers in limited 
dilatation & curettage (D&C) specimens. 
Because mucinous tumors of the endocervix show a different biologic 
behaviour and prognosis compared to endometrial tumors and there
fore require different treatment strategies, as do adenosquamous 
carcinomas of the endometrium and mucoepidemoid carcinomas of 
the endocervix, it is important to define the site of the malignancy's 
origin. ln order to differentiate between these tumors Dallenbach
Hellweg et al. immunohistochemically have investigated the 
expression of vimentin and carcinoembrionic antigen (CEA) (5). ln 
mucinous tumors of endometrial origin vimentin and CEA stained 
positive and negative, respectively, while the reverse staining pattem 
was found in tumors originating from the endocervix. The authors 
suggest that these reactions reflect the cell of origin. 
Ferritin has been localized in many tumors and shows elevated serum 
levels in several malignancies. lmmunohistochemical reactions of 
Ferritin were investigated in norma!, hyperplastic, acypically hyper
plastic, and malignant endometrium (6). Ferritin was positive in 0%, 
4%, 8%, and 88%, respectively. Ferritin therefore seems to be a 
useful tool in differentiation between hyperplasia and carcinoma in 
D&C specimens. 

PROGNOSIS Endometrial cancer, the most frequentl y occuring 
female genital cancer, often is regarded as a malignancy with a favor
able prognosis. However, some of the tumors have extended beyond 
the uterine fundus at the time of primary surgery and others will still 
recur. These endometrial cancers of"special virulence", approximatly 
15% of all cases, require special consideration and treatment (7). 
Fortunately, recognized risk factors can determine most of the 
patient s at risk. However, most of the known risk factors, e.g. 
myometrial invasion, stage, and lymph node involvement only are 
available for recognition through the assessment of specimens gained 
by surgical staging. Cell type and grading can be deterrnined before 
hysterectomy, although grade as determined by D&C has been 
reported to have a more than 30% inaccuracy rate (8). lmmuno
morphology could be helpful in further refinement in the selection of 
high-risk patients. Using immunomorphology, indicators for poor 
prognosis can be identified in D&C tissue samples and therefore, as a 
future aspect, allow limited surgery in patients with favorable prognosis. 
The HER-2/neu oncogene encodes for a specific cell surface glyco
protein similar to the human growth factor receptor. Hetzel et al. as 
the primary antibody used anti-c-erbB-2. This ant ibody has demon
strated specificity to certain epitopes on the intracellular domain of 
the transmembraneous HER-2/neu oncoprotein and does not cross 
react with the epidermal growth factor receptor (9). ln an analysis of 
247 patients with endometrial cancer, overexpression of HER-2/neu 
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was reported to be strong in 15% of patients, mild in 58% and 
missing in 27%. The intensity of the staining inversely correlated 
with progression free survival. The 5-year progression- free survival 
was 56% for the strong, 83% for the mild, and 95% for the non
staining groups. The strong (P<0.0001) and the mild (P=0.028) 
staining groups were distinct from the nonstaining group in predic
tion of the progression-free survival. Strong overexpression was asso
ciated with a poor overall survival (P<0.0001). For surgical stage I 
patients, strong staining was associated with a 62% 5-year prog
ression-free survival compared to to 97% in the group with no or 
minimal staining (P=0.0007). Multivariate analysis confirmed the 
strong independent prognostic value of HER-2/neu staining for all 
stages (P=0.0003) as well as for stage I patients (P=0.0017). p53 
seems to play a role not only in the genesis of endometrial cancer, 
but also has some influence on prognosis of women with this malig
nancy. Bur et al. reported that 5 of 8 patients who died of endometrial 
cancer showed strong p53 expression while none of the patients with 
no evidence of disease after a minimum follow-up of 24 months had 
shown p53 expression (10). 
ln our series, we have investigated the prognostic significance of 
tumor-supressor gene p53 and the lysosomal acidic protease cathepsin 
D in 100 patients suffereing from endometrial cancer stage I and II. 
Both markers were analyzed for their prognostic value concerning 
overall survival. Tumors with overexpression of mutant p53 protein 
were sign ificantly correlated with poor prognosis (log-rank test, 
P=0.01). The immunohistochemical detection of cathepsin D was 
also associated wtih significantly poorer overall survival (P=0.02). 
Figure I shows the survival distribution function depending on 
cathepsin D expression. Using a Cox proportional hazards regression 
model, we founcl an inclepenclent prognostic value of cathepsin D 
expression (P=0.02). 

CONCLUSION The application of immunomorphology can improve 
our understanding of the natu ral history of enclometrial cancer. 
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Further on it can be helpful for differential diagnosis and therefore 
can make individualized therapy feasible. Without any doubt the 
most important application of immunohistochemistry in the future 
will be the ident ification of prognostic factors. If further studies allow 
the use of immunohistochemistry as a routine method, toxicity of 
therapy could be minimized without compromising survival. 
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