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a 76.4% negative predictive value, when a score of 5 was 
used as a cutoff.  Conclusions:  Patients with ACH should be 
evaluated by gynecological oncologists and intraoperative 
frozen section analysis should be performed by pathologists 
specializing in the evaluation of gynecological malignancies, 
because ACH is closely associated with endometrial cancer 
(EC). Our novel preoperative scoring system may aid in the 
detection of patients at increased risk of EC and thus guide 
general gynecologists.  © 2014 S. Karger AG, Basel 

 Introduction 

 Adenocarcinoma of the endometrium is the most com-
mon gynecological malignancy and is the eighth most 
common cause of death from cancer in the USA, with ap-
proximately 43,470 cases being diagnosed annually and 
7,950 deaths occurring annually  [1] . Women are at a 2.5% 
lifetime risk of developing endometrial cancer (EC), which 
accounts for 6% of all cancers in women. In Turkey, the 
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 Abstract 

  Objective:  To estimate the accuracy of frozen pathological 
analysis in patients preoperatively diagnosed with endome-
trial atypical complex hyperplasia (ACH) and to develop a 
model predicting the probability of the presence of endo-
metrial carcinoma in ACH.  Methods:  Patients (n = 128) who 
underwent total hysterectomies because of diagnoses of 
ACH were evaluated at four tertiary centers.  Results:  Diagno-
ses made using frozen sections and permanent sections 
were in good agreement (ĸ = 0.61, p < 0.0001). A useful scor-
ing system combining weighted risk factors derived from 
a regression model is as follows: (2 × age  ≥ 50 years) + (3 × 
BMI  ≥ 30) + (2 × menopausal status) + (2 × diabetes comor-
bidity) + (3 × endometrial thickness >12 mm). The AUC of 
this score was 0.793, and the score afforded 80.9% sensitiv-
ity, 70.3% specificity, a 75.3% positive predictive value, and 
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incidence of adenocarcinoma of the endometrium is 5.0% 
and the 5-year overall survival rate is 90%  [2] .

  Atypical complex hyperplasia (ACH) of the endome-
trium is believed to be a precursor lesion of type I endo-
metrioid adenocarcinoma and is thought to be caused by 
unregulated estrogen stimulation of the endometrium 
 [3] . The rate of progression of ACH patients to cancerous 
status is 29%  [4] . Therefore, in many clinics, the standard 
treatment for ACH in postmenopausal women and in 
those who do not want to preserve fertility is total hyster-
ectomy. Conservative treatment plans should be reserved 
for young females who wish to preserve fertility. More-
over, a recent study by the Gynecologic Oncology Group 
showed that 42% of women diagnosed with ACH on of-
fice-based endometrial biopsy were found to have endo-
metrial adenocarcinoma at surgery  [5] . The failure to ac-
curately diagnose EC preoperatively in such women can 
cause inadequate staging and, potentially, prescription of 
suboptimal treatment. Therefore, intraoperative frozen 
section (FS) examination should be performed and surgi-
cal staging completed if any of the following criteria are 
present: (1) a grade 3 lesion, (2) a grade 2 tumor more 
than 2 cm in diameter, (3) a clear cell or papillary serous 
carcinoma, (4) myometrial invasion greater than 50% in 
extent and/or (5) cervical extension  [6] . Four studies have 
evaluated the accuracy of FS analysis in patients with sim-
ple and complex atypical hyperplasia  [7–10] , but the re-
sults were very variable. To date, only two studies have 
explored this topic in patients with ACH  [11–12] .

  The first aim of the present study was to estimate the 
accuracy of FS analysis, compared with final pathological 
diagnosis, in patients with preoperative diagnoses of en-
dometrial ACH. We also sought to establish the first use-
ful risk assessment scale based on a newly developed pre-
dictive model estimating the risk of EC presence in wom-
en with ACH. The second aim was to help general 
gynecologists to identify patients requiring referral to gy-
necological oncologists so that optimal surgery might be 
planned.

  Materials and Methods 

 The study was conducted at four education and research hos-
pitals in Turkey and was approved by our institutional review 
board. Data on patients who underwent total hysterectomies be-
tween January 1996 and May 2013, because of preoperative diag-
noses of ACH, were gathered retrospectively via screening of med-
ical records and hospital databases. All biopsy specimens were ex-
amined by senior specialists in gynecological pathology working at 
the four centers (Department of Gynecologic Oncology, Tepecik 
Education and Research Hospital; Department of Obstetrics and 

Gynecology, Bulent Ecevit University School of Medicine; Depart-
ment of Obstetrics and Gynecology, Sisli Etfal Education and Re-
search Hospital, and Department of Obstetrics and Gynecology, 
Istanbul Education and Research Hospital). Pathological speci-
mens identified by other centers indicating the presence of ACH 
were reexamined and diagnoses were confirmed. The 2003 histo-
logical criteria of the World Health Organization were used in di-
agnosis  [13] . Patients with preoperative diagnoses of concomitant 
endometrial hyperplasia and EC or who were treated with proges-
togens were excluded from analysis. Patients in whom endome-
trial thickness was not measured prior to diagnosis or who were 
missing any demographic data were also excluded.

  If a patient was postmenopausal or did not wish to preserve her 
fertility, the usual treatment for ACH in all participating centers 
was total hysterectomy. Bilateral salpingo-oophorectomy (BSO) 
was offered to patients who were postmenopausal, or who were 45 
years of age or older, after counseling. All patients underwent total 
hysterectomies with or without BSO within 4 weeks of ACH diag-
nosis. After hysterectomy, each uterus was sent for FS examina-
tion. All participating centers routinely conducted intraoperative 
FS analysis on specimens from ACH patients.

  Each specimen was transported directly (and quickly) to the 
histology laboratory and given to the laboratory staff. After gross 
examination of the uterus, cryostat sections were obtained from 
representative areas at the discretion of the pathologist. Four-to-
six FSs 7–8 μm in thickness were prepared, stained with hema-
toxylin and eosin, and microscopically examined by expert pathol-
ogists. Each FS diagnosis was conveyed to the surgical team, who 
then proceeded with surgery. The average FS examination time 
was approximately 10 min. FS diagnoses were benign pathology, 
including ACH, or malignant endometrial pathology. To identify 
high-risk EC cases with possible lymph node metastasis, each sam-
ple was evaluated in terms of grade of disease, depth of myome-
trial invasion, invasion of the lymphovascular space, and tumor 
size. Any suspicious lesion grossly evident in the cervix and adnexa 
was sampled for FS analysis. After FS diagnosis was reported, uter-
ine specimens were fixed in 10% formalin overnight and routine 
histological sections were prepared. FS findings were compared 
with diagnoses made by examination of permanent histopatho-
logical sections of fixed tissue specimens stored in paraffin blocks.

  All medical records and operative reports were reviewed. We 
gathered information on age, BMI, parity, any past history of car-
diovascular disease, diabetes status, use of hormone replacement 
therapy (HRT), menopausal status, history of tamoxifen use, pre-
operative endometrial thickness (measured before dilation and cu-
rettage, D&C, or Pipelle biopsy) estimated by transvaginal ultra-
sound, method of preoperative diagnosis, and type of surgical pro-
cedure.

  EC cases at high risk for lymph node involvement were defined 
as follows: (1) presence of a grade 3 lesion, (2) presence of a grade 
2 tumor more than 2 cm in diameter, (3) presence of a clear cell or 
papillary serous carcinoma, (4) extent of myometrial invasion 
greater than 50% and/or (5) presence of a cervical extension  [6] . 
Low-risk EC patients included those with well-differentiated tu-
mors (grade 1) accompanied by superficial myometrial invasion 
(<50%) in whom the tumor diameter was <2 cm and the histo-
logical type was endometrioid.

  All statistical analyses were performed using the MedCalc soft-
ware. A p value <0.05 was considered to indicate statistical signifi-
cance. Data are presented as means ± SDs. The χ 2  test and Student’s 
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t test were used for comparative statistical analysis of unpaired 
data. Sensitivity, specificity, positive predictive values (PPVs), neg-
ative predictive values (NPVs), and diagnostic accuracy were cal-
culated with associated 95% confidence intervals (CIs). The cor-
relation between FS diagnosis and that yielded by final pathologi-
cal examination was calculated as a κ-coefficient. The extent of 
agreement between diagnosis of low- and high-risk EC using FSs 
and permanent sections (PSs) was also calculated.

  The χ 2  test was used to compute odds ratios, with 95% CIs, for 
associations between each risk factor and EC. Factors identified as 
potential risk factors in unadjusted analyses (p < 0.05) were used 
to create a logistic regression model in which EC was the depen-
dent variable. Continuous variables were transformed into cate-
gorical variables using approximate optimal cut-off points identi-
fied by receiver operating characteristic (ROC) curve analysis. The 
mean value of age (<50 vs.  ≥ 50 years) and the mean endometrial 
thickness ( ≤ 12 vs. >12 mm) were used in analysis. Statistically sig-
nificant odds ratios identified using the multivariable model were 
rounded to the nearest whole number. Such rounded values served 
to weight each factor, and the weighted values were summed to 
generate an overall score that might predict the probability of EC 
presence. In this context, an ROC curve was used to evaluate cut-
off, sensitivity, and specificity values.

  Results 

 A total of 128 patients with ACH who underwent sur-
gery were included. Demographic and clinical data are 
shown in  table 1 . The median patient age was 54 years, 
(range 30–82 years). Endometrial sampling (via either 
D&C or Pipelle biopsy) was performed on 102 patients in 
the three major centers and on 26 patients in other clinics. 
Preoperative histological diagnosis was made via D&C in 
52 patients (40.6%) and via Pipelle biopsy in 76 (59.4%). 
The median time between D&C or Pipelle biopsy and sur-
gery was 2 weeks (range 1–4 weeks).

  FS examination revealed EC in 59 patients (46.1%) with 
ACH, for whom preoperative ACH diagnosis had featured 
D&C in 26 (44.1%) and Pipelle biopsy in 33 (55.9%; p = 
0.47). However, EC was evident in 68 patients (53.1%) 
upon PS examination, 32 (47.1%) of whom had been diag-
nosed with ACH using D&C and 36 (52.9%) using Pipelle 
biopsy (p = 0.14). PS examination revealed that 8 EC cases 
for whom FSs were examined had been diagnosed with 
ACH (only). The accuracy, sensitivity, specificity, NPV, 
and PPV of FS examination in the detection of EC were 
80.3, 75.0, 86.6, 75.3, and 86.4%, respectively. FS and PS 
data were in good agreement (ĸ = 0.61, p < 0.0001).

  Upon FS examination, 29 EC patients (49.2%) were 
classified as low-risk and 30 (50.8%) as high-risk. How-
ever, upon PS examination, 38 EC patients (55.8%) were 
classified as low-risk and 30 (54.2%) as high-risk. All 

high-risk EC patients were identified by FS examination, 
whereas only 21 (55.2%) of 38 patients with low-risk EC 
were thus identified. Diagnoses of low- and high-risk ECs 
by FS and PS examination were in substantial agreement 
(ĸ = 0.92, p < 0.0001). Details on pathological results from 
FS and PS examinations are shown in  table 2 . High-risk 

 Table 1.  Clinical characteristics of the study population

Characteristic n = 128

Age, years 54.2 (30–82)
Menopause 79 (61.7)
Parity 2.9 (0–8)
Nulliparity 10 (7.8)
BMI, kg/m2 31.6 (23–43)
Hypertension 44 (34.4)
Diabetes mellitus 58 (45.3)
Smoking 16 (12.5)
Ethanol use 7 (5.5)
Breast cancer 7 (5.5)
Tamoxifen use 5 (3.9)
HRT 20 (15.6)
Method of diagnosis

D&C 52 (40.6)
Pipelle biopsy 76 (59.4)

Type of surgery
Total hysterectomy 11 (8.4)
Total hysterectomy + BSO 76 (59.4)
Staging surgery 41 (32.0)

Number of removed lymph nodes
Pelvic 14 (11–21)
Para-aortic 12 (9–19)

 Values are expressed as means (with ranges) or numbers (with 
percentages); number of removed lymph nodes is expressed as me-
dian (with range).

 Table 2.  Results of FS versus PS analyses

FS PS

Benign pathology 16 (12.5) 10 (7.8)
Endometrial hyperplasia 53 (41.4) 50 (39.0)

Simple hyperplasia without atypia 4 (3.1) 5 (3.9)
Simple hyperplasia with atypia 6 (4.7) 3 (2.3)
Complex hyperplasia without atypia 6 (4.7) 10 (7.8)
Complex hyperplasia with atypia 37 (28.9) 32 (25.0)

EC
Low-risk
High-risk

59 (46.1)
29 (49.2)
30 (50.8)

68 (53.1)
38 (55.8)
30 (54.2)

 All values are expressed as numbers (with percentages).
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EC was more often detected upon FS examination than 
low-risk EC (p = 0.001). Histological tumor features are 
summarized in  table 3 .

  Upon unadjusted analysis, age  ≥ 50 years, a thick endo-
metrium (>12 mm), attainment of menopause, BMI  ≥ 30, 
and comorbid diabetes were all associated with an in-
creased risk of EC in females with ACH ( table 4 ). The mean 
duration of HRT was 30.5 months (range 13–48 months) 
in patients with ACH but without EC, and 34.6 months 
(range 18–49 months) in patients with both ACH and EC 
(p = 0.44). Variables showing significant associations with 
EC (as the dependent variable) upon unadjusted analysis 
were included in a logistic regression model. All risk fac-
tors – age  ≥ 50 years, a thick endometrium (>12 mm), at-
tainment of menopause, BMI  ≥ 30, and comorbid diabe-
tes – showed significant independent effects ( table 5 ).

  A useful scoring system combining weighted risk fac-
tors derived from the regression model is as follows: (2 × 
age  ≥ 50 years) + (3 × BMI  ≥ 30) + (2 × menopausal sta-
tus) + (2 × comorbid diabetes) + (3 × endometrial thick-
ness >12 mm). The AUC afforded by this scoring system 
was 0.793, which is associated with 80.9% sensitivity, 
70.3% specificity, a 75.3% PPV, and a 76.4% NPV, using 
a score of 5 as a cutoff. The mean total score of all study 
patients was 6.4 ± 3.3 (median 7.0, range 0–12).

  Discussion 

 ACH is a well-known precursor of EC  [6, 14–16] , being 
associated with progression to EC in 29% of all cases  [4] . 
The usual surgical treatment for ACH is simple hysterec-
tomy with or without BSO. However, the current American 
College of Obstetricians and Gynecologists guidelines rec-
ommend surgical staging, including hysterectomy, BSO 
and retroperitoneal lymphadenectomy, for the treatment of 
EC  [17] . If EC that is present is not diagnosed, ACH will be 
inadequately treated, necessitating a second operation or 
additional irradiation. Thus, differentiation of ACH (alone) 
from ACH plus EC is essential. It can be difficult to differ-
entiate ACH from EC because the conditions are morpho-
logically similar and the World Health organization 1994 
diagnostic criteria for ACH are highly subjective  [18] .

  FS analysis aids in intraoperative decision making. In-
traoperative FS evaluation may detect EC and myome-
trial invasion in patients with atypical endometrial hyper-
plasia  [19] . However, FS data do not greatly aid in the 
surgical treatment of endometrial hyperplasia.

  The presence of EC in patients with atypical endome-
trial hyperplasia who have undergone hysterectomies has 
been found to be 17–60%  [7–12, 20, 21] . In our present 
study, and in agreement with the literature data, EC rates 
in ACH patients as revealed by FS and PS examination 
were 46.1 and 53.1%, respectively. Morotti et al.  [10]  re-
ported that diagnoses made by FS and PS examinations 
were in substantial agreement, as was also found by us. 
The studies of Attard-Montalto et al.  [9]  (n = 37), Mo-
rotti et al.  [10]  (n = 66) and Turan et al.  [11]  (n = 125) 
reported that FS examination accurately diagnosed EC. 
The detection rates (compared with the 100% values af-
forded by PS examination) were 88, 94.1 and 98.4%, re-
spectively. However, Indermaur et al.  [12]  (n = 23) and 
Salman et al.  [8]  (n = 35) found that the accuracies were 
only 65 and 75%, respectively. We found that FS exami-
nation diagnosed EC with an accuracy of 80.3%, which 
means that almost 102 of the 128 patients were treated 
promptly using optimal surgery.

  Morotti et al.  [10]  found that FS examination detected 
high-risk EC patients more often than low-risk patients 
because of the poor differentiation (in terms of both mor-
phology and the extent of myometrial invasion) of ACH 
from low-risk EC. In other words, histological differen-
tiation of atypical endometrial hyperplasia from EC is dif-
ficult because the conditions are morphologically similar 
 [18] . In our present study, high-risk EC was detected by 
PS examination in 54.2% of ACH patients, which is simi-
lar to that reported by Morotti et al.  [10] .

 Table 3.  Histopathological characteristics of EC as revealed in PS 
examination

Characteristic n = 68

Histopathological feature
Endometrioid 63 (82.7)
Others 5 (7.3)

Grade
I 52 (76.5)
II 13 (19.1)
III 3 (4.4)

Myometrial invasion
<50% 43 (63.2)
≥50% 25 (38.8)

Tumor size, cm 0.7 (0.1–3.0)
Stage

IA 45 (66.2)
IB 16 (23.5)
II 2 (2.9)
IIIA 1 (1.5)
IIIC1 3 (4.4)
IIIC2 1 (1.5)

 Values are expressed as numbers (with percentages) or mean 
(with range).
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  Although FS examination detects underlying EC with 
high accuracy  [9–11] , this may fail if the pathologist lacks 
experience or if few sections are examined  [22, 23] . The 
accuracy of FS examination may increase if high-risk pa-
tients are referred to specialized surgical gynecological 
oncology centers and if the numbers of sections examined 
is increased. This would improve treatment success.

  Traditional treatment of EC requires systematic retro-
peritoneal lymphadenectomy for staging purposes. This 
procedure is performed routinely by gynecological oncol-
ogy surgeons  [21] . Systematic retroperitoneal lymphad-
enectomy is not routinely conducted by general gynecol-
ogists. Because EC occurs at a high rate in patients with 

preoperative diagnoses of ACH, it should be kept in mind 
that surgical staging will often be required. Antonsen et 
al.  [21]  found that 20% of ACH patients had EC of stage 
IB or higher and required lymphadenectomy. The cited 
authors recommended the referral of patients with atypi-
cal endometrial hyperplasia to gynecological oncology 
centers. In our present study, 27.9% of EC patients had 
stage IB, II or IIIA disease, and 4.4 and 1.5% had disease 
of stage IIIC1 and IIIC2, respectively.

  Patients diagnosed preoperatively with ACH should 
be referred to gynecological oncologists, and FS examina-
tions should be performed by specialized pathologists to 
allow optimal surgical staging. As FS examination exhib-
its low reproducibility and requires considerable experi-
ence, pathological specimens should be evaluated by ex-
perienced pathologists working in gynecological oncol-
ogy centers.

  We developed a scoring system useful in practice to 
identify ACH patients at high risk for EC who should be 
referred to gynecological oncology centers. We used lo-
gistic regression to identify variables independently influ-
encing EC status and combined BMI, age, menopausal 
status, comorbid diabetes, and endometrial thickness in 
our model. Our scoring system affords good discrimina-
tory power (AUC = 0.793) and moderate sensitivity, spec-
ificity, NPV, and PPV (80.9, 70.3, 75.3 and 76.4%, respec-
tively) when used to detect EC in patients with ACH.

  An association between obesity and EC is well recog-
nized and is explained by unregulated estrogen expres-

 Table 4.  Unadjusted odds ratios, using demographic factors and preoperative characteristics as risk factors, for 
EC presence in patients with ACH

Factors ACH without EC 
(n = 60)

ACH with EC 
(n = 68)

p value Odds ratio

Age ≥50 years1 27 (45.0) 49 (72.1) 0.002 3.1 (1.5–6.5)
BMI ≥30 kg/m2 25 (41.7) 47 (69.1) 0.002 3.1 (1.5–6.4)
Diabetes 20 (33.3) 38 (55.9) 0.01 2.5 (1.2–5.2)
Hypertension 18 (30.0) 26 (38.2) 0.35 1.4 (0.6–3.0)
Smoking 6 (10.0) 10 (14.7) 0.59 1.5 (0.5–4.5)
Ethanol use 3 (5.0) 4 (5.9) 1.00 1.1 (0.2–5.5)
Breast cancer 4 (6.7) 3 (4.4) 0.70 0.6 (0.1–3.0)
Menopause 28 (46.7) 51 (75.0) 0.001 3.4 (1.6–7.2)
Tamoxifen use 1 (1.7) 4 (5.9) 0.37 0.2 (0.3–2.4)
HRT use 7 (11.7) 13 (19.1) 0.33 1.7 (0.6–4.8)
Nulliparity 2 (3.3) 8 (11.8) 0.13 0.2 (0.05–1.2)
Endometrial thickness >12 mm 15 (25.0) 38 (55.9) 0.001 3.8 (1.7–8.0)

 Values are expressed as numbers (with percentages). Odds ratios are presented with 95% CI in parentheses.
1 According to ROC analysis (sensitivity: 73.5%, specificity: 55.0%, AUC: 0.66 and sensitivity: 55.9%, specific-

ity: 75.0%, AUC: 0.63, respectively).

 Table 5.  Odds ratios derived using the logistic regression model 
with EC as the dependent variable

Factors Odds ratio p value

Age ≥50 years1 2.3 (1.0–5.3) 0.04
BMI ≥30 kg/m2 2.9 (1.3–6.6) 0.009
Diabetes 2.4 (1.0–5.5) 0.03
Menopause 2.3 (1.0–5.4) 0.04
Endometrial thickness >12 mm1 2.5 (1.0–5.9) 0.02

 Values in parentheses are 95% CI.
1  According to ROC analysis (sensitivity: 73.5%, specificity: 

55.0%, AUC: 66 and sensitivity: 55.9%, specificity: 75.0%, AUC: 63, 
respectively).
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sion  [24, 25] . An elevated BMI was significantly related to 
the presence of EC in ACH patients  [26] . In the present 
study, ACH patients with BMI values  ≥ 30 were at a 3-fold 
greater risk of EC compared with less obese patients  [27, 
28] . Both FS and PS examinations showed that older age 
was significantly associated with the presence of EC. In 
agreement with the data (cited above) of Antonsen et al. 
 [21] , we found that the risk of EC was 2-fold greater in 
females aged  ≥ 50 years compared with younger patients. 
Menopausal status is also significantly related to the pres-
ence of EC  [27, 28] . Diabetes, often associated with obe-
sity, is a risk factor for EC  [29] , and in our present study 
the increase in risk was 2-fold (compared with nondia-
betic patients).

  In the present study, we did not find a statistically sig-
nificant difference with regard to hypertension and nul-
liparity in ACH both with and without EC. Hypertension 
and nulliparity are the well-known risk factors of EC re-
lated to increased exposure to unopposed estrogen  [6] . 
Because ACH and EC share similar initiating pathways 
and have similar risk factors, this might be a justification 
for not finding statistical significance with regard to hy-
pertension and parity. Also, the duration and nature of 
hypertension might affect the evaluation of the disease as 
a risk factor between these groups.

  Transvaginal ultrasonography is commonly used to 
screen for endometrial pathology. Smith-Bindman et al. 
 [30]  found that an endometrial thickness  ≥ 11 mm in as-
ymptomatic menopausal patients was associated with a 
6.7% risk of EC. We identified a statistically significant 
relationship between endometrial thickness (cutoff = 12 
mm) prior to endometrial biopsy and postoperative diag-
nosis of EC in ACH patients. The cutoff was determined 
with the aid of the ROC curve.

  Our scoring system may facilitate the identification of 
patients at increased risk of EC and may guide the gen-
eral gynecologist. Personalized patient evaluation would 
allow a general gynecologist to refer a high-risk patient to 
a gynecological oncologist and facilitate intraoperative 
specimen evaluation by a pathologist with experience in 
gynecological malignancies.

  Although the retrospective nature of our study may 
constitute a limitation, this effectively served to blind us 
to clinical data and thus yielded realistic information. The 
present study is a multicenter study, so standardization 
may be a problem with regard to sonographers perform-
ing transvaginal ultrasonography and pathologists as-
sessing the specimens. On the other hand, this might be 
helpful for elimination of bias arising from single-center 
and single-clinician studies. Another limitation is that the 

pathological review was not centralized because patients 
were referred from different regions. Also, the subjective 
nature of ACH diagnosis, associated with poor reproduc-
ibility of such diagnosis, is of concern. The exclusion of 
fertility-desiring women might also be cited as one of the 
limitations of the present study.

  We examined data collected in the four largest tertiary 
hospitals in Turkey. We worked with highly experienced 
gynecological pathologists throughout the entire study 
period, which was most advantageous. Another valuable 
feature of our study is the short time interval between 
preoperative diagnosis and operation. This short-circuit-
ed the progress of ACH to EC.

  In conclusion, the evaluation of patients with ACH 
should be performed by gynecological oncologists, and 
intraoperative FS examinations should be conducted by 
pathologists specializing in gynecological malignancies 
because of the close relationship between ACH and EC. 
We have developed a novel scoring system that is inex-
pensive to apply and enables EC risk in females with ACH 
to be evaluated prior to operation. To our knowledge, this 
is the first study to explore risk stratification in ACH pa-
tients in an effort to identify possible EC cases requiring 
optimal surgical staging. Further prospective studies are 
needed to determine the accuracy and feasibility of our 
scoring system.
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