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Abstract

Objective: To determine any association between expression of estrogen receptor (ER), progesterone receptor
(PR), and Her-2/neu and clinicopathological features, including survival, of endometrial carcinoma (EMC)
patients. Methods: Samples of formalin-fixed, paraffin-embedded tissue of 108 patients with EMC treated at
our institution between January 1994 and December 2007 were immunohistochemically studi&esults: ER,

PR, and Her-2/neu expression were positive in 59.3%, 65.7% and 2.8% of cases, respectively. Positive ER
expression was significantly associated with grade I-Il tumor while PR expression was linked with endometrioid
histology, grade I-Il tumor, less myometrial invasion (MI) and negative lymph node involvement. Her-2/neu
expression was significantly associated with deep MI, while positive ER and negative Her-2/neu expression in
combination was significantly associated with longer disease-free and overall surviv@bnclusion: ER expression

is a good prognostic factor while Her-2/neu expression appears to be a poor indicator for both disease-free and
overall survival, while PR tended to show favorable influence for only disease-free survival of Thai EMCs.
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Introduction reported to range from 32-77% for ER and 54-72% for
PR (Fukuda et al., 1998; Jeon et al., 2006;
Endometrial carcinoma (EMC) is the third most Suthipinthawong et al., 2008). Their expressions are
common gynecological malignancy in South-Eastern Asiassociated with other good prognostic factors, such as
following cervical and ovarian carcinomas. The majorityearly stage of disease, less myometrial invasion, low tumor
of patients have favorable outcomes because theyrade, and absence of LVSI (Creasman et al., 1985;
frequently present at early stage. The overall 5-yeaNyhlom et al., 1992; Hanekamp et al., 2003; Miyamoto
survival is approximately 80% (Parkin et al., 2005). et al., 2004; Jeon et al., 2006; Jongen et al., 2009).
Primary treatment of EMC is surgery. Adjuvant therapyRegarding an impact of ER and PR expression on survival,
is given to the patients based on various clinical andontroversial data exist. Some authors reported PR and/
surgico-pathological risk factors. Most of the patients withor ER positivity as the independent good prognostic
advanced stage and high-risk early stage disease will hafectors for survival (Palmer et al., 1988; Kleine et al.,
additional treatment with radiation, either alone or in1990; Morris et al., 1995) while others could not
combination with chemotherapy (Creutzberg et al., 2000demonstrate such findings (Luke et al., 1994; Iversen et
Keys et al., 2004; Kodama et al., 2007). Aside from stagel., 1998; Sivridis et al., 2001).
other features which serve as prognostic factors are age, In breast carcinoma, Her-2/neu is another important
histopathological type, tumor grade, lymph-vascular spacprotein receptor being studied as a marker together with
involvement (LVSI), depth of myometrial invasion (MI), ER and PR. Her-2/neu expression in breast cancer was
cervical invasion, and extrauterine involvement includingreported ranging from 5-55% with a mean of 26%
lymph node (LN) status (Gal et al., 1991; Wolfson et al.{Revillion et al., 1998; Klijanienko et al., 1999). Its
1992; Creutzberg et al., 2000). Being a hormone-relateelxpression was found to be inversely correlated to ER
cancer like breast cancer, estrogen receptor (ER) arahd PR expression (Heintz et al., 1990; Todd et al., 1992).
progesterone receptor (PR) are also identified as speciffedditionally, Her-2/neu was identified as an important
prognostic factors for EMC (Carcangiu et al., 1990; Kleingpoor prognostic factor associated with clinical
et al.,1990; Nyholm et al.,1993; Fukuda et al., 1998; Iwaaggressiveness in breast cancer (Klijanienko et al., 1999).
et al.,1999). In EMC, a few studies reported 9-30% Her-2/neu
The expression of hormonal receptors in EMC isexpression (Saffari et al., 1995; Niederacher et al., 1999;
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Coronado et al., 2001; Engelsen et al., 2008). Mangand Her-2/neu and the following clinicopathological
authors attempted to study an association between Her-f2lctors were studied: age, menopausal status, FIGO stage,
neu expression and the clinicopathological features itumor grade, depth of myometrial invasion, cervical
EMC, but the results were inconclusive. Some authorgwolvement, lymph node metastasis, disease-free survival
reported association between the Her-2/neu expression afldFS), and overall survival (OS). DFS was defined as
other poor prognostic factors, such as advanced stage, higiterval from the end of treatment to the time of recurrence
tumor grade (Berchuck et al., 1991; Coronado et al., 2001pr progression of disease. Patients who were lost to follow-
deep myometrial invasion (Khalifa et al., 1994), and asip, DFS data were right-censored at the time of the last
an independent prognostic factor for survival (Engelservaluation or contact when the patients were known to be
et al., 2008). However, others could not demonstrate suatisease-free. OS was defined as the time from the date of
findings (Luke et al., 1994; Pisani et al., 1995). diagnosis to date of death. For patients who were still alive
The purposes of this study were to determine that the time of the study or dead from other causes, OS
association between the expression of ER, PR, and Hedata were right-censored at the date of last follow-up visit.
2/neu and clinicopathological features including survival Data were analyzed using SPSS statistical software,

of EMC patients. version 11.5. Association between ER and PR expression
and clinicopathological characteristics were compared by
Materials and Methods Chi square test. OS and DFS of each group were analyzed

by the Kaplan-Meier method and were compared between

The study had obtained an approval from the Ethicgroups with log-rank test. P-values of < 0.05 were
Committee for Research involving Human Subjects ottonsidered statistically significant.
Bangkok Metropolitan Administration. We searched the
archives of the Department of Anatomical Pathology andResults
the Gynecologic Oncology Unit, Department of Obstetrics
and Gynecology of Bangkok Metropolitan Administration During the study period, 108 EMC patients met all
Medical College and Vajira Hospital to identify patients clinical and pathological inclusion criteria were included
with EMC treated at the institution between January 1994h the study. The Kappa values of intra-observer reliability
and December 2007. Inclusion criteria were patients witlof the first 30 cases were: 0.730 and 0.933 for ER
EMC who were operated on in the institution and hadexpression, 0.860 and 0.933 for PR expression, and 1.000
follow-up data. Exclusion criteria were patients whosefrom both researchers for Her-2/neu expression. The
medical records were not available, had no availableorresponding inter-observer Kappa values were 0.800,
paraffin blocks or inadequate pathological tumor tissu®.791, and 1.000. From the total 108 cases studied, the
for immunohistochemical (IHC) processing. PathologicalKkappa values of inter-observer were 0.732 for ER
data collected were: tumor histologic subtype, tumoexpression, 0.857 for PR expression, and 1.000 for Her-
grade, depth of myometrial invasion, cervical2/neuexpression. Afew cases with discordant result were
involvement, LVSI, and lymph node metastasis. Clinicalstudied together until reaching a consensus for a final result
data abstracted from the patients’ charts included: agef each stain.
menopausal status, FIGO stage, date of recurrence and Mean age of all 108 patients was 56.20.2 years.

date of last visit or death. Seventy five patients (69.4%) were agé0 years old.
Eighty seven patients (80.6%) were in postmenopausal
Immunohistochemistry period. The most common histopathology was

The IHC staining for ER, PR, and Her-2/neu of theendometrioid carcinoma (93 patients or 86.1%). Sixty
endometrial tissue in the paraffin blocks of 108 patient®ne patients (56.5%) had grade I-l1l tumors while 47
were performed. Expression of immunostaining slideg43.5%) had grade Ill tumor. The majority of patients had
were interpreted independently by two authors (S.S. andarly stage disease (85 patients or 78.7%). Among 102
S.T.) who were blinded to the clinical information. patients with available clinical data, 60 patients had no
Nuclear staining for ER and PR and membrane staininfurther treatment after primary surgery while 42 patients
for Her-2/neu were considered as positive when the extehiad adjuvant treatment as radiation therapy (n=39),
of immunostaining was >10%, regardless of the intensityradiation and chemotherapy (n=1), or chemotherapy
The results of positive or negative immunostaining amongn=2). Clinicopathological features of the patients are
the first 30 cases were compared between the two authaBown in Table 1.

(S.S. and S.T.) for inter-observer and intra-observer From IHC study, 64/108 patients (59.3%) showed
reliability. For any discordant interpretation, the two positive ER expression, 71 patients (65.7%) for PR
authors would study the immunostaining slides togetheexpression, and three patients (2.8%) for Her-2/neu
for the adjustment. After this, all cases studied would bexpression. From all 108 patients, 57 patients were positive
interpreted independently. Inter-observer reliability of bothfor both ER and PR expression, seven and 14 patients
observers was analyzed again. Cases with discordahad isolated ER and PR positive respectively while 30
results were studied together and discussed to reagatients showed no expression of the two markers. From
consensus on the positive or negative results of each stathe only three cases of positive Her-2/neu, one case
showed ER expression and no case had PR co-expression.
Statistical analysis We studied the association of ER, PR, and Her-2/neu with
The association between the expression of ER, PRhe clinicopathological features of age, stage, histology,
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Endometrial Cancer Patients (N=108)

Expression of ER, PR, and Her-2/neu in Endometrial Cancer
Table 1. Expression of Estrogen, Progesterone, and Her-2/neu Receptors according to the Characteristics of

Patient characteristic ER p-value PR p-value Her-2/neu p-value
Neg (%) Pos (%) Neg (%) Pos (%) Neg (%) Pos (%)
Age
<60 yrs (=74, 69.4%) 29(39.2) 45(60.8) 0.628 22 (29.7) 52(70.3) 0.143 72 (97.3) 2(2.7) 0.944
> 60 yrs (n= 34, 30.6%) 15 (44.1) 19 (55.9) 15 (44.1) 19 (55.9) 33(97.1) 1(2.9)
Myometrial invasion
< 1/2 (n=69, 63.9%) 24 (34.8) 45 (65.2) 0.094 18 (26.1) 51 (73.9) 0.017 69 (100) O 0.045
> 1/2 (n= 39, 36.1%) 20 (51.3) 19 (48.7) 19 (48.7) 20 (51.3) 36 (92.3) 3(7.7)
LVSI
No (n=85, 78.7%) 34 (40.0) 51 (60.0) 0.763 29 (34.1) 56 (65.9) 0.952 82(96.5) 3(3.5) 0.484
Yes (n=23, 21.3%) 10 (43.5) 13 (56.5) 8(34.8) 15 (65.2) 23(100) O
Cervical involvement
No (n=84, 71.3%) 31(36.9) 53(63.1) 0.129 26 (34.8) 58 (65.2) 0.175 81(96.4) 3(3.6) 0.467
Yes (n=34, 28.7%) 13 (54.2) 11 (45.8) 11 (45.8) 13 (54.2) 24 (100) O
LN involvement
No (n=88, 81.5%) 33 (37.5) 55(62.5) 0.150 26 (29.5) 62 (70.5) 0.030 87(98.9) 1(1.1) 0.087
Yes (n=20, 18.5%) 11 (55.0) 9 (45.0) 11 (55.0) 9 (45.0) 18(90.0) 2(10.0)
Stage
I-1l (n=85, 78.7%) 32 (37.6) 53 (62.4) 0.208 26 (30.6) 59 (69.4) 0.122 84(98.8) 1(1.2) 0.114
-1V (n=23, 21.3%) 12 (52.2) 11 (47.8) 11 (47.8) 12 (52.2) 21 (91.3) 2(8.7)
Grade
I-1l (=61, 56.5%) 14 (23.0) 47 (77.0) 0.001 11 (18.0) 50 (82.0) 0.001 60(98.4) 1(1.6) 0.538
Il (n=47, 43.5%) 30 (63.8) 17 (36.2) 26 (55.3) 21 (44.7) 45 (95.7) 2 (4.3)
Histology
Endometrioid 35(37.6) 58 (62.4) 0.102 27 (29.0) 66 (71.0) 0.004 90 (96.8) 3(3.2) 0.636
(n=93, 86.1%)
Non-endometrioid 9 (60.0) 6 (40.0) 10 (66.7) 5(33.3) 15(100) O
(n=15, 13.9%)
LVSI, lymph vascular space involvement; LN, lymph node
Table 2. Univariable Analysis of Survival according to Clinicopathological Characteristics (N=108)
Characteristic 5 yrs DFS (%) 95%CI p-value 5yrs OS (%) 95%CI p-value
Age < 60 yrs (n=74, 69.4%) 73.1 59.6-86.8 0.250 77.6 64.6-90.6 0.470
> 60 yrs (n=34, 30.6%) 77.1 61.9-92.3 84.9 70.2-99.5
Histology Endometrioid(n=93, 86.1%) 79.5 69.5-89.6 0.197 81.9 71.9-92.4 0.131
Non-endometrioid (n=15, 13.9%) 71.5 47.7-95.3 72.2 49.0-95.4
Grade I-11 (n=61, 56.5%) 88.1 77.7-98.4 0.003 90.2 80.2-100 0.015
Il (n=47, 43.5%) 60.8 54.6-85.0 69.8 54.6-85.0
Myometrial invasion <1/2 (n=69, 63.9%) 88.0 79.5-96.5 0.012 89.5 81.6-97.5 0.037
>1/2 (n=39, 36.1%) 64.4 47.1-81.7 69.2 52.2-86.2
Cervical involvement No (n=84, 71.3%) 81.5 70.2-92.8 0.036 82.0 70.3-93.7 0.188
Yes (n=34, 28.7%) 65.8 46.5-85.1 73.5 55.0-92.0
LVSI No (n=85, 78.7%) 74.5 63.0-86.1 0.195 76.2 64.4-87.9 0.115
Yes (n=23, 21.3%) 91.1 79.3-100.0 95.7 87.3-100.0
Stage I-1l (n=85, 78.7%) 93.4 87.0-99.8  <0.001 94.0 87.1-100.8 <0.001
-1V (n=23, 21.3%) 18.6 0-46.2 311 2.6-59.6
LN involvement No (n=88, 81.5%) 92.6 86.1-99.0 <0.001 92.9 85.9-99.9 <0.001
Yes (n=20, 18.5%) 16.0 0-40.7 29.6 1.4-56.4
ER expression  Negative (n=64, 59.3%) 65.5 49.6-81.5 0.006 69.3 53.2-85.3 0.012
Positive (n=44, 40.7%) 86.4 74.9-98.0 92.9 86.0-99.7
PR expression  Negative (n=71, 65.7%) 69.0 52.6-85.4 0.083 75.4 60.1-90.6 0.193
Positive (n=37, 34.3%) 83.1 71.5-94.8 83.2 70.9-95.4
Her-2/neu expression -ve (n=105, 97.2%) 81.0 71.8-90.3  <0.001 83.5 74.3-92.7  <0.001
+ve (n=3, 2.8%) 0 - 0 -

DFS, disease-free survival; OS, overall survival; LVSI, lymph vascular space involvement; LN, lymph node

tumor grade, MI, LVSI, cervical involvement, and lymphexpression showed marginal significant association with
node status. There was a significant association betweggep Ml (p=0.045) (Table 1)

grade I-1l tumor and positive expression of ER and PR At the time of this report, 19 patients had recurrences
(p=0.001 both). Only positive PR expression wagind had salvage treatment. Twenty-two patients were dead,;
significantly associated with less myometrial invasiorsix were dead of unrelated causes while 16 patients were
(p=0.017), endometrioid type (p=0.004), and negativéead of EMC. The 5-year DFS and 5-year OS (see table
nodal involvement (p=0.030). Positive Her-2/neu2) were 77.8% (95% confidence interval [CI], 68.1%-
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87.5%) and 80.5% (95% Cl, 70.8%-90.1%), respectivelyas reported in other previous studies (Berchuck et al.,
We studied the impact of various prognostic factors tdl991; Hetzel et al., 1992; Khalifa et al., 1994; Luke et al.,
survival and found that grade I-Il tumor, less myometrial1994; Hamel et al., 1996; Coronado et al., 2001; Engelsen
invasion, early stage diseases, negative nodal involvemerdt al., 2008). The lower rates of Her-2/neu expression in
positive ER expression, and negative Her-2/neu expressiddMC of Thai population comparing to the others were
were associated with longer DFS and OS (see Table 23imilar to that found in breast cancer. One study in breast
Absence of cervical involvement was associated only witttancer of Thai women also found lower rate of Her-2/
longer DFS but not OS. Although the patients with positiveneu expression (Chearskul et al., 2000) compared to the
PR expression tended to have longer DFS and OS, butstudy of Western patients (Revillion et al.,1998), 13%

did not reach statistical significance. versus 21% respectively. We do not know whether there
was any racial influence on Her-2/ neu expression. A
Discussion definite conclusion cannot be made until the results from

more number of studies with a larger number of patients
In carcinoma of breast, expression of ER and PR isvould support our findings.
generally associated with better prognosis. It is contrary Regarding their association with other
to Her-2/neu expression which carries poor prognosiglinicopathological factors, ER was found to be
(Slamon et al., 1989; Ravdin et al., 1995). These basisignificantly associated with grade I-Il tumor while
knowledges lead to a standard adjuvant treatment in bregsbsitive PR expression showed significant association
cancer to use hormonal therapy in patients whose tumorsith other good prognostic factors including less
showed positive ER or PR expression or to use anti- Hemyometrial invasion, endometrioid histology, grade I-1l
2/neu in patients with positive Her-2/neu expressionumor and the absence of LN involvement. Most studies
(Goldhirsch et al., 2009). Thus, it is mandatory in currenteported the association of ER and PR with other favorable
practice to know the status of ER, PR, and Her-2/neu atlinicopathological features: endometrioid
the time of primary diagnosis from surgical treatment ofhistopathology, well differentiated tumor, or less
breast cancer. myometrial invasion (Creasman et al., 1985; Nyhlom et
In EMC, the main adjuvant therapy after surgery isal.,1992; Hanekamp et al., 2003; Miyamoto et al., 2004;
radiation therapy while hormonal therapy has moreleon et al., 2006; Jongen et al., 2009). However, our study
important role for advanced or recurrent diseases. Thand another study (Fukuda et al., 1998) could not
response of EMC to hormone correlates directly to degredemonstrate the association of ER expression and other
of tumor differentiation, which is in turn linked to good prognostic factors. This might be due to the small
hormonal receptor status particularly progesteroneaumber of patients in both studies. For Her-2/neu
receptor levels (Decruze and Green, 2007). Thus, knowingxpression, we found that all three cases which expressed
the status of these hormonal receptors would be certainijer-2/neu were endometrioid type, and had more than
helpful in selecting treatment options. half of myometrial invasion. Only two had advanced
We used IHC technique to evaluate steroid hormonattage, grade Ill tumor, LVSI and LN involvement.
receptors rather than biochemical method due to the faldgecause of a limited number of positive Her-2/neu cases
positive results of the latter technique as a result ofin our study, we could not support or refute the
contamination by PR-rich normal endometrial tissuecontroversial findings from various studies regarding its
(Mutch et al., 1987; Snijders et al., 1990). Although somessociation with other poor prognostic factors (Berchuck
authors also reported inaccuracy of IHC method iretal, 1991; Khalifa et al., 1994; Luke et al., 1994; Hamel
guantitation and inter-observer variability of positive et al., 1996; Coronado et al., 2001) or no such association
receptor status (Gehrig et al., 1999), this technique i€Bigsby et al., 1992; Hetzel et al., 1992; Gassel et al.,
generally used in clinical practice nowadays. Wel1998).
minimized these variations by adjusting the criteria of Many prognostic factors were reported to impact both
positivity between two authors. Any differences in theDFS and OS in EMC patients such as histopathological
interpretation were resolved by the consensus of twdype, stage of disease, tumor grade, LVSI, depth of
researchers together. myometrial invasion, cervical invasion, and extrauterine
We found 59.3% of ER and 65.7% of PR expressioninvolvement including lymph node (LN) status (Gal et
Our findings were in the ranges as reported by otheal., 1991; Wolfson et al., 1992; Fukuda et al., 1998;
studies: 32-77% for ER and 54-72% for PR expressioiCreutzberg et al., 2000; Sivridis et al., 2001). In our study,
(Fukuda et al., 1998; Jeon et al., 2006; Suthipinthawonge found that stage of disease, tumor grade, LVSI, depth
et al., 2008). Different rates of hormonal receptorsof myometrial invasion, and cervical invasion were
expression from various studies certainly depend on margrognostic factors to DFS and/or OS as shown in Table
factors, such as, proportion of low and high grade tumoH.
which were reported to have higher and lower degree of Regarding the prognostic role of ER, PR and HER-2/
hormonal receptors expression, respectively. neu expression, we found that ER expression had
Her-2/neu expression was identified in only 2.8% insignificantly positive association with both DFS and OS.
our study. This result was close to another study in Thalhis was consistent with some studies (Palmer et al., 1988;
endometrial cancer patients (Suthipinthawong et al.Suthipinthawong et al., 2008). However, other studies
2008), that reported the incidence of Her-2/neu expressiotould not demonstrate such association (Sivridis et al.,
in only 1.5%. These figures were much lower than 9-3092001; Jeon et al., 2006). For PR expression, we could not
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demonstrate the association between the positive P&hearskul S, Bhothisuwan K, Ornrhebroi S, et al (2000). Serum
expression and DFS or OS, although the figure of DFS c-erbB-2 protein in breast cancer patiedtsled Assoc Thai
tended to reach the statistical significant (p=0.083). The 83 886-93. _

reports from other studies were also conflicting; som&°ronado PJ, Vidart JA, Lopez-Asenjo JA (2001). p53
showed positive influence to survival of PR expression overexpression predicts endometrial carcinoma recurrent

. ) . better than HER2/neu overexpressigur J Obstet Gynecol
(Ehrlich et al.,1988; Palmer et al., 1988; Fukuda et al., Reprod Biol 98 103-8 .

1998) while others could not demonstrate such findingreasman WT, Soper JT, McCarty KS Jr, et al (1985). Influence
(Morris et al., 1995; Sivridis et al., 2001). We also found  of cytoplasmic steroid receptor content on prognosis of early
that Her-2/neu showed significant negative impact for DFS  stage endometrial carcinomam J Obstet Gynecol51,

and OS similar to another study (Engelsen et al., 2008). 922-32.

However, we could not make a definite conclusion due t&reutzberg CL, van Putten WL, Koper PC, et al (2000). Surgery
limited number of positive Her-2/neu expressions in our ~and postoperative radiotherapy versus surgery alone for
study. patients with stage 1 endometrial carcinoma: multicentre

. . - . randomized trial. PORTEC Study group.Postoperative
Aside from being an indicator for adjuvant treatment, IHC radiation therapy in endometrial carcinorhancet 355

evaluation of steroid hormone receptors may be usefulin ;404 11

a pre-operative setting as the predictor of tumor behaviohecruze SB, Green JA (2007). Hormone therapy in advanced
With the low reproducibility for tumor grading from the  and recurrent endometrial cancer: a systematic retriew.
small fragmented curettage specimens and the suboptimal Gynecol Cancerl7, 964-78.

performance of imaging to predict the myometrial invasiorkhrlich CE, Peter CM, Stheman FB, Sutton GP, Alford WM
preoperatively, the data of ER, PR expression in the (1988). Steroid receptors and clinical outcome in patients
curettage specimens may aid to identify the patients who With adenocarcinoma of the endometriuAm J Obstet
are less likely to have other poor features (Iwai et al., CGYN€col 158 796-807.

1999). This may facilitate decision-making whether aEngelsen B, Stefansson IM, Beroukhim R, et al (2008). Her-2/
neu expression is associated with high tumor cell

patient should undergo complete surgical staging proliferation and aggression phenotype in population based

procedure especially when the therapeutic role of lymph patient series of endometrial carcinomas. Onco) 32,
node resection in early stage EMC appeared disputable 307-16.

(Chan et al., 2006; Benedetti et al., 2008; Kitchener et alkukuda K, Mori M, Uchiyama M, et al (1998).Prognostic

2009). significance of progesterone receptor immunohistochemistry
In conclusion, our study showed 59.3% of ER, 65.7% in endometrial carcinom&ynecol Oncql69, 220-5.

of PR, and 2.8% of Her-2/neu expression. ER was foun@@! D, Recio FO, Zamurovic D, Tancer ML (1991).

to be significantly associated with grade I-1l tumor while ~ LyMPphovascular space involvement-a prognostic indicator

positive PR expression showed significant rclss,ociatiogaIn endometrial adenocarcinon@necol Oncqk2, 142-5,

ith oth d ic f includi | ssel AM, Backe J, Krebs S, et al (1998). Endometrial
with other good prognostic factors Including less . inoma: immunohistochemically detected proliferation

myometrial invasion, endometrioid type, grade I-ll tumor  jndex is a prognosticator of long-term outcondeClin
and the absence of LN involvement. ER expression was a pathol 51, 25-9

good prognostic factor while Her-2/neu expressiorGehrig PA, Van Le L, Olatidoye B, Geradts J (1999). Estrogen
appeared to be a poor indicator for both disease-free and receptor status, determined by immunohistochemistry, as a
overall survivals and PR tended to show favorable predictor of the recurrence of stage | endometrial carcinoma.
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