
Introduction

Worldwide, endometrial cancer (EC) is the seventh most

common malignancy. In developed countries, it is the

fourth most common malignancy after breast, lung, and

colorectal cancer [1]. Among gynaecological cancers, it is

the second most common cancer after cervical cancer in

developing countries, whereas it is the most common gy-

naecological cancer in developed countries [2]. In Turkey,

it is the fourth most common cancer after breast, thyroid,

and colorectal cancer, and its annual incidence is increas-

ing. The incidence was reported to be 4.3 in 2002 and 9.3

in 2013 [3].

Patients with EC present mostly in Stage 1. Although the

survival is very favourable in this stage, according to can-

cer statistics, the annual incidence and mortality rates are

increasing [4-7]. Unclear predisposing factors, the absence

of an appropriate screening test, defects in treatment or the

presence of different therapeutic options may be responsi-

ble for this increase. Different approaches, including fertil-

ity-sparing treatment and leaving the ovaries in eligible

patients, are also used with success, but the standard treat-

ment in patients with EC is surgical staging [8-15]. In 1988,

the International Federation of Gynecology and Obstetrics

(FIGO) introduced the concept of surgical staging of EC

[11]. However, this approach, and especially the therapeu-

tic role of lymphadenectomy in early-stage EC treatment,

is controversial [16]. Lymph node metastasis (LNM) is a

significant risk factor in terms of the recurrence of EC. Ac-

cording to a study by Lurain et al., the risk of recurrence in-

creases from 8% to 48% if LNM is present [17]. FIGO

categorized pelvic and para-aortic LNM separately in pa-

tients with EC in an amendment in 2009 and indicated that

we should know whether the pelvic and para-aortic lymph

nodes were involved to identify the stage accurately. In fact,

the presence of a patient group who does not require lym-

phadenectomy has currently been widely accepted, al-

though a complete consensus has not been made. In the

selection of these patients, the criteria, including age, his-

tologic subtype, grade, lymphovascular space invasion

(LVSI), depth of myometrial invasion (DMI), CA-125, and

tumour size, have been evaluated. Among these, DMI is a

criterion that changes the stage. The other criteria for poor

prognosis are also more common in patients with more than

half DMI [18]. At this point, it may be thought that these

criteria are dependent on the criterion of DMI, and lym-

phadenectomy is generally recommended if the DMI is

more than half. However, it is not very clear which criterion

is most important when deciding whether to perform lym-

phadenectomy in cases where DMI is less than half. In
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Summary

Objective: The aim was to investigate which criteria were most important in predicting the risk of nodal metastasis if deep myome-

trial invasion occupying less than half of the myometrium in patients with endometrial cancer (EC). Materials and Methods: Among

the patients with EC who were operated in the present clinic between 2002 and 2015, and those who had less than half-depth myome-

trial tumour invasion were included in the study. In these patients, the relationship of pelvic lymph node metastasis (PLNM) with the

criteria of age, histologic subtype, grade, tumour size, abdominal fluid cytology, cervical involvement, and lymphovascular space in-

vasion (LVSI) was analysed. Results: A total of 567 patients were examined and 329 of these were analysed. Lymphadenectomy was

performed in 89% of the patients, pelvic lymphadenectomy in 53% (156/294) of the patients, and both pelvic and para-aortic lym-

phadenectomy in 47% (138/294). PLNM was found in 7.9% of the patients (26/329). The rates of non-endometrioid histologic subtypes,

LVSI, and peritoneal malignant cytology were found to be significantly higher in the patients with PLNM compared to those without

PLNM (p = 0.040, p = 0.001, and p = 0.034). When the effects of age, subtype, tumour size, abdominal fluid, grade, and LVSI were

evaluated with logistic regression analysis, it was observed that the effects of subtype and LVSI were statistically significant (OR

(95%CI): 4.616 (1.085, 19.636), p = 0.038 and OR (95%CI): 3.530 (1.446, 8.613), p = 0.006, respectively). TThe other variables in-

cluded in the logistic regression analysis were not statistically significant (p > 0.05). The specificity was 99.6% in this statistical model.

Conclusion: It is considerably safe to apply a treatment plan based on the criteria of histologic subtype and LVSI in patients with less

than half depth myometrial invasion.                                                                                                          .                  

Key words: Endometrial cancer; Deep myometrial invasion; Lymph node metastasis.



A. Kaban, B.  Erdem, I. Kaban, C. Numanoğlu416

Stage 1, DMI is also less than half in most patients [19]. In

this study, the authors  investigated the criteria related with

LNM in patients with EC. However, they excluded the EC

patients who had more than half DMI from the study to

eliminate the effect of DMI. They also investigated the re-

lationship of histology, grade, tumour size, peritoneal cy-

tology, LVSI, and age with LNM in patients with less than

half DMI. The retrospective nature and the number of

lymph nodes removed shows large variations are limita-

tions in this trial.

Materials and Methods

The patients who were operated on in the present clinic between

October 2002 and February 2015 and whose pathological result

turned out to be EC were retrospectively screened from the data

recorded by the present clinic. A total of 567 patients were exam-

ined. One hundred eighty-one patients with more than half DMI

and 57 patients whose tumours were limited to the endometrium

were excluded from the study. Three hundred twenty-nine patients

who were observed to have tumour invasion in the myometrium

but whose invasion depth did not exceed half of the myometrium

Table 2. — Demographic characteristics of patients with
DMI ≤ 50% (n=329).
Characteristics Min-max Mean ± sd

Age 35-84 59.00 ± 10.10 

Gravida 0-14 3.96 ± 2.54 

Parity 0-14 3.10 ± 2.07 

Abortus 0-8 0.86 ± 1.27 

Nulliparity n, % 27 8.2 

BMI 18.90-60.82 32.47 ± 5.98 

Diabetes mellitus, n, % 76 23.1 

Hypertension, n, % 143 43.5 

DM + HT, n, % 60 18.2 

Smoking, n, % 40 12.2

Menopause, n, % 192 58.4  

BMI: body mass index, DM: diabetes mellitus, HT: hypertension

Table 1. — Histologic subtypes in patients with a myome-
trial invasion depth of less than 50%.
Histologic subtype n %

Endometrioid 305 93% 

Serous 13 4% 

Clear cell 6 1.5%  

Carcinosarcoma and other 5 1.5% 

Table 3. — Clinicopathological properties of the patients with less than half DMI.
Characteristics (n=329) n %

Approach Laparatomic 303 92.1   

Laparoscopic 26 7.9 

Incision type  Phannenstiel 48 14.6   

Subumbilical median 127 38.6   

Sub and supraumbilical median 128 38.9   

Laparoscopic 26 7.9 

Lymphadenectomy No 35 10.6   

Yes 294 89.4 

Only pelvic LND 156 47.4  

Pelvic + para-aortic LND 138 41.9 

Pelvic LNM 26 7.9 

Pelvic and para-aortic LNM 4 1.2 

Only para-aortic LNM 2 0.6 

Number of pelvic nodes removed (min-max), mean ± sd 0-60 16.93 ± 8.65 

(+) pelvic node number (min-max), mean ± sd 0-16 0.36 ± 1.70 

Number of para-aortic nodes removed (min-max), mean ± sd 0-25 4.35 ± 4.75 

Histologic subtype Endometrioid 305 92.7   

Non-endometrioid 24 7.3 

Grade 1 119 36.2 

2 168 51.1 

3 40 12.2 

missing 2 0.6 

Tumour diameter ≤ 2 cm 150 45.6 

> 2 cm 176 53.5 

missing 3 0.9 

Presence of LVSI 69 21.0 

Omentectomy 160 48.6 

Appendectomy 19 5.8 

Omentum metastasis 6 1.8  

Appendix metastasis 0 0  

Positive peritoneal cytology 24 7.3  

LND: lymph node dissection; LNM: lymph node metastases; LVSI: lymphovascular space invasion.
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were accepted as the study group. The demographic and clinical-

pathological properties of these patients were examined. The pa-

tients with pelvic lymph node metastasis (PLNM) were compared

with the patients without PLNM. The criteria of histologic type,

tumour size, age, tumour grade, and LVSI were subjected to mul-

tivariate analysis, and it was determined whether these criteria

predicted lymph node involvement. 

Results

There were 329 patients whose DMI was less than half.

Endometrioid adenocarcinoma was found in 305 (93%) of

the 329 patients, and non-endometrioid adenocarcinoma

was found in 24 (7%) (Table 1). The demographic and clin-

ical-pathological properties of these patients are summa-

rized in Tables 2 and 3.

Lymphadenectomy (LND) was performed in 89.4% of

the patients (n=294). While only pelvic LND was per-

formed in 47.4% of the patients (n=156), pelvic plus para-

aortic LND was performed in 41.9% (n=138). Pelvic node

positivity was observed in 7.9% of the patients (n=26),

whereas pelvic plus para-aortic node positivity was ob-

served in 1.2% (n=4, four of 26 patients) and para-aortic

node positivity only was observed in 0.6% (n=2). 

As summarized in Table 4, there was also no statistically

significant difference in terms of tumour diameter, tumour

grade, para-aortic LND, the number of pelvic nodes re-

moved, omentectomy, omentum metastasis, and cervical

involvement (p > 0.05). In the group with PLNM, the rates

of non-endometrioid subtypes and the presence of LVSI

were found to be significantly higher than those in the

group without PLNM (p = 0.040 and p = 0.001, respec-

tively).

In the patients with PLNM, the rate of appendectomy and

the rate of the presence of malignant cells in peritoneal cy-

tology were found to be significantly higher (p = 0.018 and

p = 0.034, respectively). The effects of age, subtype, tu-

mour size, abdominal fluid, grade, and LVSI on pelvic node

positivity were evaluated with logistic regression analysis.

The model had an accuracy rate of 92.4%, a sensitivity of

19.2%, and a specificity of 99.6% (Table 5).

When the variables that were thought to affect pelvic

node positivity were evaluated with logistic regression

analysis, the model was found to be significant (χ

2

: 17.783,

p = 0.007). The effect of the variable of subtype on pelvic

Table 5. — Classification table.
Estimated

Pelvic node Percentage

- + of accuracy

Observed Pelvic node - 264 1 99.6    

+ 21 5 19.2   

General percentage 92.4 

The cut-off value was accepted to be 0.350.

Table 4. — Clinicopathologic characteristics of the patients with positive and negative pelvic lymph nodes.
Clinicopathologic characteristics Pelvic node (+) (n=26) Pelvic node (-) (n=268) p value 

Histologic subtypes, n (%) Endometrioid 21 (80.8) 250 (93.3) 

e

0.040*    

Non-endometrioid 5 (19.2) 18 (6.7)  

LVSI, n (%) Negative 13 (50.0) 56 (80.6) 

b

0.001**

Positive 13 (50.0) 212 (19.4)  

Tumour size, n (%) ≤2 cm 10 (38.5) 122 (45.6) 

b

0.605

>2 cm 16 (61.5) 144 (53.7)  

Missing 0 2 (0.7)  

Grade 1 & 2 22 (84.6) 231 (86.2) 

b

0.766

3 4 (15.4) 36 (13.4)    

Unknown 0 1 (0.4)  

PALND, n (%) 15 (57.7) 123 (45.9) 

b

0.345

PALNM, n (%) Present 4 (15.4) 2 (0.7) 

b

0.002**

Absent 11 (42.3) 122 (45.5)    

†

Unknown 11 (42.3) 144 (53.7)  

No. of pelvic nodes removed, median (Q1-Q3) 14 (12.7-23.2) 16 (12-21) 

d

0.823

No. of aortic nodes removed, median (Q1-Q3) 5 (3-10) 3 (1-5) 

d

0.021*

No. of (+) pelvic nodes, median (Q1-Q3) 2 (1-5.75) 0 (0-0) 

d

<0.001** 

Omentectomy, n (%) 14 (53.8) 145 (54.1) 

b

0.999

Appendectomy, n (%) 5 (19.2) 14 (5.2) 

e

0.018*

Omentum metastasis, n (%) 1 (3.8) 5 (1.9) 

e

0.429

Appendix metastasis, n (%) 0 0 - 

Malign cells in abdominal fluid, n (%) 5 (19.2) 17 (6.3) 

e

0.034*

Cervical involvement (stroma/mucosa), n (%) 3 (11.5) 16 (6.0) 

e

0.230 

†Unknown cases (patients in whom PALND was not performed) are excluded from the respective analysis.
bYates’ continuity correction, cStudent’s t-test, dMann-Whitney U-test.
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node positivity was statistically significant, and the rate of

pelvic node positivity was 4.616-fold higher in patients

with a non-endometrioid subtype compared to patients with

an endometrioid subtype (OR (95%CI): 4.616 (1.085,

19.636), p = 0.038). It was found that the effect of LVSI

positivity on pelvic node positivity was statistically signif-

icant, and the rate of pelvic node positivity was 3.530-fold

higher in patients with positive LVSI compared to patients

with negative LVSI [OR (95%CI): 3.530 (1.446, 8.613), p
= 0.006). The other variables analysed were not statistically

significant (p > 0.05) (Table 6).

Discussion

In EC, disease limited to the uterus is considered Stage 3

if LNM is present and Stage 1 if LNM is absent. The most

accurate method of identifying LNM is to remove lymph

nodes surgically and to examine them. Therefore, system-

atic lymphadenectomy is often part of the surgical staging

of endometrial carcinoma. However, this procedure is not

performed universally. For example, only 8.6 % of the cli-

nicians participating in a questionnaire study stated that

they performed routine para-aortic lymphadenectomy in

patients with EC [20]. The decision to perform lym-

phadenectomy is generally made depending on the proper-

ties of the tumour.

In this study, in which the authors investigated the crite-

ria related with LNM, they examined patients with EC with

less than 50% tumour invasion in the myometrium. In this

patient group, the authors found the rate of the non-en-

dometrioid subtype to be 7.3%. This rate is lower than the

rate of the non-endometrioid subtype in all endometrial

cancer patients. In previous studies that included both pa-

tients with less than half DMI and more than half DMI,

higher non-endometrioid histology rates were reported

[21]. Non-endometrioid subtypes are observed more fre-

quently in patient groups with more advanced myometrial

invasion. In fact, the rate of lymph node metastasis is sub-

stantially elevated even if myometrial invasion is absent

when non-endometrioid histology is found [22]. Non-en-

dometrioid histology is considered to be a strong lymph

node predictor, and PLND and PALND are recommended

including omentectomy [23, 24]. However, some studies

have not found non-endometrioid histology to be associ-

ated with lymph node involvement. In a Brazilian study,

lymph node positivity was found to be related with DMI,

tumour size, and grade but not with histology [21]. In the

present study, the authors found the LNM rate to be 6.9 %

in the endometrioid subtype (21/305) and 20.8% in the non-

endometrioid subtype (5/24). The relationship between

non-endometrioid histology and lymph node involvement

was statistically significant (p = 0.04). 

Another criterion for which a relationship with lymph

node involvement was investigated was peritoneal cytol-

ogy. FIGO excluded peritoneal cytology as a criterion for

changing the grade in 2009 but recommends that the eval-

uation of peritoneal cytology should be continued. In fact,

there is no consensus on this subject. In a large study con-

ducted by Garg et al. in 2013 with 14,704 patients obtained

from the SEER database, peritoneal cytology was indicated

to be an independent prognostic criterion, especially in

Stage 1 and 2 patients [25]. The rate of peritoneal malignant

cytology was found to be 7.3% in the present patient group.

In univariate analysis, the rate of peritoneal malignant cy-

tology was found to be significantly higher in patients with

PLNM compared to patients without PLNM (19.2% ver-

sus 6.3%, p = 0.034). 

The other well-known prognostic factors include grade

and DMI. The relationship of these criteria with survival

was shown in a study conducted by Keller et al. 40 years

ago [26]. In 1987, Gynaecologic Oncology Group (GOG)

investigated the relationship between grade, DMI, and

LNM in a multicentric prospective study including 621 pa-

tients. They found the risk of general pelvic node metasta-

sis to be 9% in patients with Stage 1 EC and found no

pelvic node metastasis in patients with grade 1 EC who had

no myometrial invasion [19]. Actually, it is a disadvantage

multicentric study on account of the number of lymph

Table 6. — Logistic regression analysis results of factors related to pelvic node positivity.
β p OR 95% CI 

Lower Upper

Age (≥ 65) -0.640 0.244 0.527 0.180 1.548 

Subtype (non-endometrioid) 1.529 0.038* 4.616 1.085 19.636 

Tumour diameter (>2 cm) 0.277 0.531 1.319 0.555 3.133 

Grade (3) -0.835 0.233 0.434 0.110 1.713 

LVSI (positive) 1.261 0.006** 3.530 1.446 8.613 

Positive peritoneal cytology 1.018 0.102 2.767 0.818 9.367 

Constant -1.622 0.001** 0.198   

**p < 0.01. 
Being below the age of 65 years, having an endometrioid subtype, having a tumour diameter of 2 cm or smaller, having a grade of 1 or
2, being negative for the variable of LVSI, and being negative for the variable of abdominal fluid were considered reference categories,
and analyses were performed accordingly.
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nodes removed which shows large variations. In 2000, the

issue was further clarified with a study conducted by the

Mayo Clinic; the authors found no LNM in the patient

group with EC when the tumour size was less than 2 cm,

the grade was 1-2, and myometrial invasion was less than

half. They proposed that only hysterectomy might be suf-

ficient if no metastatic tumours were found intraoperatively

[27]. However, lymphadenectomy was performed in 57 %

of patients in their trial. 

In the present study, the DMI was less than half in all of

the patients. The proportion of grade 3 patients was 12.2%

in this patient group. In this study, the authors observed that

the criterion of grade was not significantly correlated with

LNM. The proportion of the patients with a tumour size of

2 cm and above was higher in the group with LNM (54.1%

vs. 61.5%), but the difference was not statistically signifi-

cant. In the patient groups with more than half DMI, the

proportions of the patients with high grade and a tumour

size above 2 cm were higher. In the present study design,

the authors excluded the patient group with a DMI of more

than half. Thus, the criteria of grade and tumour size were

not found to be significantly related with LNM in the group

of patients with a DMI of less than half. 

In the present study, the criteria of non-endometrioid his-

tology, LVSI, and peritoneal malignant cytology were

found to be correlated with LNM even if the DMI was less

than 50%. The criteria of grade and tumour size were not

found to be correlated with LNM. Among the variables the

present authors included in multivariate analysis, including

subtype, grade, size, peritoneal cytology and LVSI, histol-

ogy, and LVSI were found to be significantly correlated

with LNM. In this statistical model, the specificity was

found to be very high (99.6%). In a similar study conducted

with a patient group that was heterogeneous in terms of

DMI, Bendifallah et al. examined the factors related to

lymph node metastasis in patients with EC and found that

only histology and LVSI were significant among the pa-

rameters, including age, histology, grade, tumour diameter,

myometrial invasion, and LVSI, in multivariate analysis.

However, all parameters were significant except for age in

univariate analysis [28].

In different guidelines, risk categories based on DMI,

grade, and histology have been established with the objec-

tive of convenience in therapeutic approach, and recom-

mendations according to these categories have been made.

As a result of these recommendations, therapeutic ap-

proaches in clinics have been changed, and lymphadenec-

tomy has started to be abandoned in low- and

intermediate-risk group patients. According to a study con-

ducted by Arsene et al., the rate of lymphadenectomy in

this patient group was previously 88% but decreased to

19% after the 2010 recommendation of the European So-

ciety for Medical Oncology (ESMO). However, the re-

quirement for a second operation increased significantly

[19]. The ESMO defined the risk groups based on subtype,

DMI and grade in their 2010 guidelines as follows: low

risk: Stage IA (G1 and G2) with endometrioid type; inter-

mediate risk: Stage IA (G3) with endometrioid type and

Stage IB (G1 and G2) with endometrioid type; high risk:

Stage IB (G3) with endometrioid type and all stages with

non-endometrioid type. ESMO stated that systematic lym-

phadenectomy might not be performed in low- and inter-

mediate-risk groups [23,2 4]. 

Two multi-centric, randomized-controlled studies con-

ducted in 2009 paved the way for these amendments. In

these studies, the investigators examined a total of 1,922

patients with Stage 1 EC in two groups, including those

who underwent systematic pelvic lymphadenectomy and

those who did not undergo the procedure, and showed that

lymphadenectomy had no contribution to the overall and

recurrence-free survival of the patients [29, 30]. 

There are numerous studies with different results related

to the criteria that should be considered in the selection of

patients who do not require lymphadenectomy. According

to the present study, the most important criteria in the se-

lection of patients who do not require lymphadenectomy

when the DMI was < 50% included the histologic subtype,

LVSI, and peritoneal cytology. These criteria can be used

with high reliability in intraoperative assessment and in the

decision to perform complementary surgery in patients who

have undergone incomplete surgery.

If staging surgery is not considered, reliable preoperative

assessment and frozen section examination is critical in

order to identify the risk groups clearly and to not miss pa-

tients with extrauterine invasion. In the literature, the rates

of extrauterine metastasis have been reported to range be-

tween 3% and 46% in patients who are clinically thought to

be Stage 1 [18, 31]. In addition, different rates have been re-

ported in relation to the compatibility of frozen section ex-

amination with final pathology reports [32-38]. At this

point, some study authors recommend comprehensive sur-

gical staging to all patients with EC because of the pres-

ence of a certain error rate [38]. 

In the SEPAL study published in 2010, the survival rate

was found to be more favourable in patients with interme-

diate- and high-risk EC who underwent pelvic and para-

aortic lymphadenectomy. Here, isolated para-aortic lymph

node involvement may be considered. In this study, ag-

gressive surgery is recommended, especially in the high-

risk group [39]. Isolated para-aortic lymph node

involvement has been mentioned frequently in recent stud-

ies. The rate has been reported to be approximately 1% in

low-risk patients and 16% in intermediate- and high-risk

patients [40-43]. In the present study, isolated para-aortic

lymph node involvement was found in two (1.4%) of 138

patients who had a DMI of less than 50% and underwent

pelvic and para-aortic lymphadenectomy. However, all lim-

itations of retrospective studies are present in these trials

and in this trial. For example, which criteria were used to

indicate additional para-aortic lymphadenectomy? Another
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point, the number of lymph nodes removed shows large

variations. In light of the literature, the present authors be-

lieve that both arguments are applicable with valid justifi-

cations. If the risk groups have been identified clearly and

it is thought that staging surgery, which should be per-

formed by a more experienced team, is not required, the

patients can be treated without delay in general hospitals

without referral to gynaecologic oncology centres. This ap-

proach may prevent the negative effect of a delay. On the

other hand, staging surgery may be considered in all pa-

tients with EC because of the margin of error of preopera-

tive assessments and frozen section examination and

because of the potential therapeutic effect of lym-

phadenectomy. The option of not performing lym-

phadenectomy in low- and intermediate-risk patients may

be limited by technical defects, comorbidities, and the sur-

geon’s subjective opinion. Otherwise, lymphadenectomy

may be considered as an option in all patients except for

those for whom lymphadenectomy is not possible.
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