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Introduction: This study aimed to compare histological grades in patients with endometrial cancer assessed by pre- and 
postoperative techniques. Methods: We retrospectively reviewed the records of 43 patients operated on for endometrial cancer 
between 2012 and 2019. The primary dependent variables included histological grade assessed by preoperative probe curettage 
and postoperative analysis of surgical specimens. The independent variables included age, surgery type (laparoscopy or 
laparotomy), pre- and postoperative hemoglobin levels, and the length of hospital stay. Results: The mean age was 62.14 ± 9.14 
years, and the length of hospitalization time was 6.51 ± 3.46 days. The mean values of pre- and postoperative hemoglobin levels 
were 12.44 ± 1.51 mg/dL and 10.91 ± 1.28 mg/dL, respectively. According to the grading results of probe curettage, grade 1, 2, and 
3 tumors were found in 21 (48.8%), 19 (44.2%), and 3 (7.0%) patients, whereas the paraffin sections revealed grade 1, 2, and 3 in 
12 (27.9%), 22 (51.2%), and 9 (20.9%) patients, respectively. There was a fair but statistically significant agreement between the 
pre- and postoperative grading (kappa = 0.365, p = 0.001). Discussion: This study confirms literature reports that preoperative 
histological tumor grade fairly predicts final histological results. Caution is warranted when making clinical decisions solely based 
on probe curettage. Further improvements in preoperative diagnostic techniques in endometrial cancer are needed.
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Wstęp: Celem badania było porównanie stopnia złośliwości histologicznej nowotworu u chorych na raka endometrium, ocenianego 
z zastosowaniem metod przed- i pooperacyjnych. Metoda: Analizą retrospektywną objęto dokumentację medyczną 43 pacjentek 
operowanych w latach 2012–2019 z powodu raka endometrium. Głównymi zmiennymi zależnymi były stopnie złośliwości 
histologicznej oceniane na podstawie wyników uzyskanych po przedoperacyjnym wyłyżeczkowaniu jamy macicy lub pooperacyjnie 
na podstawie próbek pobranych podczas zabiegu. Zmienne niezależne obejmowały wiek, typ zabiegu (laparoskopia lub 
laparotomia), przed- i pooperacyjne stężenie hemoglobiny oraz długość pobytu w szpitalu. Wyniki: Średnia wieku wyniosła 
62,14 ± 9,14 roku, natomiast długość hospitalizacji 6,51 ± 3,46 dnia. Średnie wartości przed- i pooperacyjnego stężenia hemoglobiny 
wynosiły odpowiednio 12,44 ± 1,51 mg/dl i 10,91 ± 1,28 mg/dl. Zgodnie z wynikami uzyskanymi po wyłyżeczkowaniu jamy macicy 
stopnie G1, G2 i G3 stwierdzono odpowiednio u 21 (48,8%), 19 (44,2%) i 3 (7,0%) pacjentek, podczas gdy analiza skrawków 
parafinowych ujawniła stopnie G1, G2 i G3 odpowiednio u 12 (27,9%), 22 (51,2%) i 9 (20,9%) pacjentek. Odnotowano przeciętną 
(współczynnik kappa = 0,365), ale istotną statystycznie (p = 0,001) zgodność między oceną przed- i pooperacyjną. Omówienie: 
Wyniki badania potwierdzają dane z piśmiennictwa wskazujące, że przedoperacyjna ocena stopnia złośliwości histologicznej 
nowotworu przeciętnie dokładnie przewiduje ostateczne wyniki badania histopatologicznego. Należy zachować ostrożność przy 
podejmowaniu decyzji jedynie w oparciu o rezultaty uzyskane w wyniku abrazji jamy macicy. Niezbędne są dalsze udoskonalenia 
w zakresie przedoperacyjnych metod diagnostycznych stosowanych u chorych na raka endometrium.
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OBJECTIVES

In this study, we aimed to compare the histological grades 
in patients with endometrial cancer determined by preop-
erative probe curettage and postoperative paraffin patholo-
gy techniques after total laparoscopic and total abdominal 
hysterectomy surgeries.

MATERIALS AND METHODS

Ethical approval

The necessary permissions were obtained from the Clinical 
Research Ethics Committee of Kharkiv Medical Academy of 
Postgraduate Education, No 41.0619p. The study was con-
ducted in accordance with the Declaration of Helsinki. Study 
reporting was done following the STROBE guidelines(21).

Study design

In this study, we retrospectively reviewed the records of 77 
patients with endometrial cancer who had been subjected 
to surgery between 2012 and 2019. During the study peri-
od, 43 patients had single or combined surgeries including 
total laparoscopic hysterectomy (TLH) and TAH as well as 
BSO, pelvic paraaortic lymph node dissection, appendecto-
my, omentectomy, and left/right hypogastric artery ligation.
EC stage diagnosed by endometrial aspiration or curettage 
was the main eligibility criterion for a laparoscopic surgery. 
All patients had their initial diagnosis made by probe curet-
tage and had undergone hysterectomy. After hysterectomy, 
surgical samples were evaluated in the department of pathol-
ogy for tumor histology, cancer types, and histological grade.

Participants

Seventy-seven endometrial cancer patients were includ-
ed in the study. Six patients whose pathology results were 
not recorded in the patient files were excluded (n = 71). 

INTRODUCTION

Endometrial cancer (EC) is one of the most common 
malignancies in women, especially in Western coun-
tries. It is responsible for 6–9% of all cancer types 

in females and mainly occurs in postmenopausal women 
at the age of 50–65 years(1,2). The majority of patients (ap-
proximately 80%) have stage-1 endometrial carcinoma due 
to the early symptoms such as postmenopausal or abnor-
mal uterine bleeding(3). On the other hand, the incidence 
of EC is systematically increasing, and there are some cru-
cial risk factors, including obesity, diabetes, late menopause, 
uncontrolled use of estrogens, tamoxifen for breast cancer, 
and aging(4,5).
Serum tumor markers such as CA-125, CA-15-3, and  
CA-19-9 are defined as cancer antigens, and are observed 
in some disorders, including EC(6). Carbohydrate antigen 
125 (CA-125) is the most known and used serum marker, 
which is found in 80% of patients with EC. Thresholds of 
35 U/mL(7,8) and 20 U/mL(9) have been suggested. Carbo-
hydrate antigen 19-9 (CA-19-9) is known as a monoclonal 
antibody, which is increased in some types of cancers(7,10).  
The CA-19-9 threshold is 37 U/mL in healthy individuals.  
On the other hand, cancer antigen 15-3 (CA-15-3)  
is a murine monoclonal antibody associated with cancer;  
its threshold is given as 32 U/mL(7,11).
The stage of EC, serum markers, the depth of myometri-
al invasion, and the histological grade are the most critical 
factors for determining the prognosis and treatment. Pelvic 
and paraaortic lymph node metastases are directly propor-
tional to the depth and histological grade of myometrial in-
vasion(12). These prognostic factors should be evaluated in 
the preoperative period to determine an appropriate treat-
ment protocol. For example, in addition to total abdominal 
hysterectomy (TAH) and bilateral salpingo-oophorectomy 
(BSO), lymph node dissections (LND) are also performed 
through a vertical midline incision in patients with deep 
myometrial invasion and high histological grade. Further-
more, preoperative radiotherapy can be used in some pa-
tients. While the histology and grade of EC can be deter-
mined by endometrial biopsy or diagnostic curettage in the 
preoperative period, the depth of myometrial invasion of 
the tumor can only be evaluated by imaging methods or 
postoperative histopathological examinations(12–14).
The first-choice treatment for early-stage endometrial can-
cer is TAH and BSO(15). Although accepted as an effective 
and preferred treatment option, it is not adequate for pa-
tients who are at risk of lymph node metastasis. Besides, 
it is highly invasive and has several adverse effects, includ-
ing blood loss and wound problems(16). An alternative ap-
proach for these patients is laparoscopy, which is a less in-
vasive technique. Related retrospective and prospective 
studies reported that the laparoscopic approach is an effec-
tive and safe alternative with shorter hospital stay, reduced 
mortality and morbidity, and less pain in patients with ear-
ly-stage EC(17–20).

Analyzed

Registered endometrial 
cancer cases

n = 77

n = 43

Excluded –  
no pathology report

n = 6

Excluded –  
no histological grade

n = 28

Fig. 1.  Study flow diagram
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Twenty-eight patients whose histological grades were not 
available were also excluded. The final study population 
consisted of 43 patients with EC (Fig. 1). Of the 43 endo-
metrial cancer patients, 40 (93.0%) had endometrial adeno-
carcinoma, 2 (4.7%) had clear cell carcinoma, and 1 (2.3%) 
had adenosquamous carcinoma.

Variables

The primary dependent variables were histological grade 
assessed by preoperative probe curettage and postoperative 
analysis of surgical specimens. Other variables assessed in-
cluded age, surgery type (laparoscopy or laparotomy), se-
rum tumor markers (CA-125, CA-15-3, and CA-19-9), 
pre- and postoperative hemoglobin values, and the length 
of hospital stay (LOS).

Statistical analysis

Data were analyzed using the Statistical Package for the 
Social Sciences (SPSS) version 22.0 software (SPSS Inc., 
Chicago, IL, USA). The “number (n),” “percentage (%),” 
“mean,” “standard deviation (SD),” median, minimum and 
maximum values were given for the descriptive statistics.  
The independent samples t-test or Mann–Whitney U test 
were used to compare numerical variables. Statistical differ-
ences between more than two groups were determined with 
the one-way ANOVA test. The Pearson chi-square or Fish-
er’s exact test was used to analyze categorical data. Pearson  
correlation was used to search for relationships between 
scale variables. Agreements of the pre- and postoperative 
histological grading were calculated by Cohen’s kappa coef-
ficient. The level of significance (p) was set at 0.05.

RESULTS

Data for 43 patients with EC were analyzed. The mean age 
of patients was 62.14 ± 9.14 years (median: 63, minimum: 
47, maximum: 84). The mean LOS was 6.51 ± 3.46 days. 
Mean values of pre- and postoperative hemoglobin levels 
were 12.44 ± 1.51 mg/dL and 10.91 ± 1.28 mg/dL, respec-
tively. There was a significant correlation between pre- and 
postoperative hemoglobin values (r = 0.704; p < 0.001).
According to the grading results from probe curettage, 
grade 1, 2, and 3 distribution was 21 (48.8%), 19 (44.2%), 
and 3 (7.0%), respectively. On the other hand, grading re-
sults from paraffin sections indicated grade 1, 2 and 3 in  
12 (27.9%), 22 (51.2%), and 9 (20.9%) patients, respectively. 

There was a fair but statistically significant agreement 
between the pre- and postoperative grading results  
(kappa = 0.365, p = 0.001) (Tab. 1).
When the histological grades detected by curettage and par-
affin section after TLH surgery were compared, again a fair 
but significant agreement was found between probe curet-
tage and paraffin grading (kappa = 0.413, p = 0.001) (Tab. 2).
We performed another analysis to compare histological 
grades determined based on probe curettage and paraffin 
section after TAH surgery, which demonstrated no agree-
ment between probe curettage and paraffin grading (kappa: 
0.263, p = 0.223) (Tab. 3).
The mean values of serum markers (CA-125, CA-15-3, and 
CA-19-9) were 18.00 ± 17.63 U/mL, 13.32 ± 7.70 U/mL, 
and 16.56 ± 19.02 U/mL, respectively. Although 9 patients 
(21%) had high CA-125 levels, the mean values of all patients 
were within normal limits. On the other hand, one of the 
43 patients had high CA-19-9, while all patients had normal  
CA-15-3 levels. Besides, the mean CA-15-3 and CA-19-9 lev-
els were below the threshold in all EC grades. Also, the mean 
serum CA-125 levels were normal in patients with grade  
1 and grade 2 EC, whereas they were above the threshold in 
patients with grade 3 EC (Tab. 4). There were no statistical-
ly significant differences in CA-125 (F = 0.298, p = 0.744),  
CA-15-3 (F = 0.906, p = 0.413), or CA-19-9 (F = 0.585, 
p = 0.562) levels between endometrial carcinoma grades.
Additionally, we compared the surgery types in terms of age, 
hemoglobin values, LOS, and histological grade. There were 
no statistically significant differences for age, pre- and post-
operative hemoglobin values between patients who were 

Probe 
curettage

Paraffin section
Total Kappa p

Grade 1 Grade 2 Grade 3
Grade 1
Grade 2
Grade 3

11
1
0

8
13
1

2
5
2

21
19
3

0.365 0.001

Total 12 22 9 43

Tab. 1.  Comparison of pre- and postoperative grading results

Probe 
curettage

Paraffin section
Total Kappa p

Grade 1 Grade 2 Grade 3
Grade 1
Grade 2
Grade 3

8
0
0

7
8
0

2
2
2

17
10
2

0.413 0.001

Total 8 15 6 29

Tab. 2.  Comparison of preoperative and TLH laparoscopy 
grading results

Probe 
curettage

Paraffin section
Total Kappa p

Grade 1 Grade 2 Grade 3
Grade 1
Grade 2
Grade 3

3
1
0

1
5
1

0
3
0

4
9
1

0.263 0.223

Total 4 7 3 14

Tab. 3.  Comparison of preoperative and TAH laparoscopy 
grading results

CA-125 CA-15-3 CA-19-9
Grade 1 15.33 ± 14.64 11.50 ± 5.03 15.08 ± 9.83
Grade 2 18.05 ± 18.85 13.15 ± 8.56 19.65 ± 25.56
Grade 3 21.44 ± 19.79* 16.11 ± 8.96 11.67 ± 8.41
* Above the threshold for normal.

Tab. 4.  The mean values of serum markers in patients with EC
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subjected to TLH or TAH surgery (Z = −0.208, p = 0.835; 
Z = −0.536, p = 0.592; and Z = −0.160, p = 0.873, respectively).  
However, a significant difference was detected between 
these groups for the length of hospitalization (Z = −2.649, 
p = 0.008). Patients after TLH stayed in the hospital for ap-
proximately 6 days, while those subjected to TAH were hos-
pitalized for around 8 days. No statistically significant dif-
ferences were detected between TLH and TAH surgeries 
regarding the paraffin section reports (Z = 0.011, p = 1.000) 
or histological results (Z = 2.129, p = 0.793) (Tab. 5).

DISCUSSION

Endometrial cancer is the most common gynecologic ma-
lignancy in developed countries. Approximately 40,000 new 
cases are diagnosed each year, and early detection of 80% of 
the cases is probably the reason for the overall good prog-
nosis(22). An accurate preoperative assessment is imperative 
for the patients, which will allow the planning of surgery 
and therapy(23). This study demonstrated that there is a fair 
comparison between pre- and postoperative grading tech-
niques in patients with EC.
The overall diagnostic accuracy of preoperative curet-
tage was reported as ranging between 35% and 96%(24–26).  
We retrospectively found 43 patients with EC who had 
both pre- (curettage) and postoperative (surgery) results.  
The comparison of curettage- and surgery-based histolog-
ical grades in EC patients showed a statistically significant 
but fair agreements between the two diagnostic methods.  
The concordance between these methods was 61% in 
our study. However, Acikalin et al.(16) reported this rate as 
84.3%. The highest agreement was in grade 2 (13/19, 68%), 
followed by grade 3 (2/3, 66%), and grade 1 (11/21, 52%).  
We detected a discrepancy of 39% (17/43), overgrading of 35%, 
and undergrading of 5% preoperative grading results when 
compared to post-operative results. Looking at the data in the 
literature, our findings are close to those of Larson et al.(27)  

and Frumovitz et al.(28) (Tab. 6). At this point, we can say that 
the results of our study also confirm previous findings that 
preoperative histological tumor grade does not predict final 
histological results with high accuracy.
On the other hand, many centers in the world have 
moved away from using the preoperative method, focus-
ing more on intraoperative or postoperative techniques(31).  
Having said that, laparotomy has generally been preferred.  
However, laparoscopy is a less-invasive, effective, and safe 
alternative to laparotomy. Hence, its utilization in patients 
with EC is increasing(25). Also, factors such as hemoglobin, 
operative time, body mass index, LOS, and postoperative 
complaints are important for the therapy.
In our study, 29 patients were subjected to TLH, while 14 
patients received TAH. When the histological tumor grades 
were compared to preoperative results, it was seen that there 
was a statistically significant difference between the TLH 
groups, whereas no significant difference was detected in 
patients receiving TAH. On the other hand, we compared 
the surgical techniques for tumor grades. No statistically 
significant difference was detected between TLH and TAH, 
considering the final pathology results. However, there is 
a dilemma concerning the use of surgical methods for EC 
patients(32,33). For this reason, some studies were performed 
to identify advantages of these surgical techniques. We eval-
uated this issue by comparing only two parameters.
The mean hemoglobin decline after surgical intervention 
in TLH and TAH patients was 1.54 g/dL and 1.57 g/dL, re-
spectively. For comparison, no such difference was detect-
ed between TAH and TLH. However, Malzoni et al.(34) re-
ported a significant difference between TAH and TLH in 
terms of hemoglobin drops (1.1 g/dL and 0.4 g/dL, respec-
tively). Also, Seracchioli et al.(35) reported a higher hemoglo-
bin drop in TAH patients (2.3 g/dL).
Moreover, the LOS is a chief factor for EC patients. From this 
perspective, our findings were in line with the current liter-
ature. Zullo et al.(20) reported that LOS in TLH and TAH pa-
tients was 4.1 and 8.2 days, respectively. Similarly, Obermair 
et al.(33), Bell et al.(36), Frigerio et al.(37), Soliman et al.(38), Ghe-
zzi et al.(39), and Malzoni et al.(34) reported that TAH patients 
had a shorter LOS than TLH patients. The reduced hospital 
stay in TLH patients indicates lower cost and rapid recovery.

Laparoscopy 
(TLH)
n = 29

Laparotomy 
(TAH)
n = 14 Z/χ2 p

Mean ± SD Mean ± SD
Age (years) 61.90 ± 8.92 62.64 ± 9.91 −0.208 0.835
Preoperative 
hemoglobin (g/dL) 12.35 ± 1.56 12.64 ± 1.44 −0.536 0.592

Postoperative 
hemoglobin (g/dL) 10.90 ± 1.37 10.93 ± 1.14 −0.160 0.873

Length of 
hospitalization (days) 5.83 ± 3.60 7.93 ± 2.73 −2.649 0.008*

Paraffin section report
Grade 1
Grade 2
Grade 3

8 (27.6%)
15 (51.7%)
6 (20.7%)

4 (28.6%)
7 (50.0%)
3 (21.4%)

0.011 1.000

* Mann–Whitney U test.
SD – standard deviation.

Tab. 5.  Characteristics of patients with endometrial cancer 
by the type of surgery

Authors Year
Preoperative grading

Discrepant 
(%)

Upgrade 
(%)

Daniel and Peters(29) 1988 28 (31) 17 (11)
Zorlu et al.(30) 1994 2 (7) 1 (4)
Larson et al.(27) 1995 9 (24) 5 (14)
Frumovitz et al.(28) 2004 23 (27) 19 (23)
Stephan et al.(31) 2014 24 (29) 4 (5)
Current study 2019 17 (39) 15 (35)

Tab. 6.  Preoperative grading versus final histological results 
in diagnosing endometrial cancer grade: summary of 
published series
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Serum markers such as CA-125, CA-15-3, and CA-19-9 may 
be a useful to predict endometrial cancer preoperatively(40,41). 
Panidis et al.(6) reported that mean serum CA-125, CA-15-3,  
and CA-19-9 values were 56.8, 43.1, and 30.1, respectively.  
Additionally, Ghosh et al.(7) also reported that all serum 
cancer antigens were above the threshold in EC patients.  
Furthermore, Hsieh et al.(42) found that serum levels of  
CA-125 were approximately 8-fold higher, especially in pa-
tients with positive node metastases. However, our results 
were in disagreement with the current literature. Except  
CA-125 levels in patients with grade 3 EC, all serum marker 
levels were below the threshold. Lower levels of serum mark-
ers may be related to the number of lymph node metastases 
in our patients.

LIMITATIONS

Our study has some limitations. First, it has the drawbacks 
of retrospective studies; almost half of the patients had to be 
excluded due to missing data. Second, measurement of some 
other parameters, such as the amount of blood loss, oper-
ative time, postoperative complications, and FIGO staging, 
would have contributed to interpreting the outcomes. Third, 
the intraoperative and postoperative serum levels of cancer 
antigens should be measured to perform a better compari-
son. Lastly, the study population is limited to one hospital, 
and, thus, caution is suggested in generalizing the findings.

CONCLUSION

This study confirms literature reports indicating that pre-
operative histological tumor grade fairly predicts final his-
tological results. Caution is warranted when taking clinical 
decisions solely based on probe curettage. Further improve-
ments in preoperative diagnostic techniques in endometri-
al cancer are needed.
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