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ABSTRACT

Aim: To determine the factors identifying lymph node metastasis and the
association between tumor types and surgico-pathologic factors in patients
with non-endometrioid type endometrial cancer.

Materials and Methods: This study included 150 patients with non-
endometrioid type endometrial cancer whose staging surgeries had already
been performed in our clinic.

Results: Tumor types were serous in 65 patients, clear cell in 55,
undifferentiated in 23 and mucinous in 8. Sixty-one patients had stage |, 6
patients had stage Il, 47 patients had stage Il and 36 of them had stage IV
disease. Median removed lymph node number was 52 (range; 2-118).
Number of the removed lymph node did not change according to tumor
type. Lymph node metastasis and non-nodal extra-uterine disease were
detected in 47% and 36% of patients, respectively. The type of tumor
predicted the lymphatic spread, deep myometrial invasion, serosal
involvement, adnexal spread, cervical invasion and omental metastasis
(p<0.05). The lymphatic spread rate was 65% for undifferentiated tumor type
and 12.5% for mucinous tumor type. The rate of non-nodal extra-uterine
disease was 60.9%, 43.8%, 21.8% and none in patients with undifferentiated,
serous, clear cell tumor and mucinous type tumor, respectively (p=0.001). In
multivariate analysis, it was determined that tumor type (undifferentiated vs.
others), cervical invasion and omental metastasis were independent
prognostic factors for lymph node metastasis.

Conclusion: Whereas the surgical-pathologic factors were significantly worse
in the undifferentiated type than other tumor types, the opposite was true in
the mucinous type. Mucinous type tumor is different from other non-
endometrioid types in terms of nodal/non-nodal spread. Lymphatic spread
was observed in slightly more than 10% of patients with mucinous tumor and
non-nodal extra-uterine disease did not exist in those.
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OzZET

Amag: Non-endometrioid tip endometrium kanserli hastalarda lenf nodu
metastazini belirleyen faktorlerin ve timor tipi ile cerrahi ve patolojik
faktorlerin arasindaki iligkinin arastiriimasi.

Yontemler: Bu ¢alismada, evreleme cerrahisi klinigimizde yapilmis 150 non-
endometrioid tip endometrium kanserli hasta degerlendirilmistir.

Bulgular: Timor tipi 65 hastada serdz, 55 hastada berrak hicreli, 23 hastada
andifferansiye ve 8 hastada misindz tipti. Altmig bir hasta evre |, alti hasta
evre |, 47 hasta evre Il ve 36 hasta evre IV hastaliga sahipti. Cikarilan lenf
nodu sayisinin ortanca degeri 52'ydi (aralik 2-118). Gikarilan lenf nodu
sayisinin timor tipine gore degismedigi tespit edildi. Lenf nodu metastazi ve
non-nodal ekstrauterin hastalik sirasiyla %47 ve %36 hastada mevcuttu.
TUmor tipinin; lenf nodu metastazini, derin myometrial invazyonu, serozal
tutulumu, adneksal metastazi, servikal invazyonu ve omental metastazi
ongormede etkili oldugu bulundu (p<0.05). Andifferansiye tipte lenfatik
yayillim oraninin 65% ve musinoz tipte lenfatik yayihm oraninin %12.5 oldugu
belirlendi. Andifferansiye tip, serdz tip, berrak hicreli tip ve misindz tip
timorlerde non-nodal ekstrauterin yayihm oraninin sirasiyla %60.9, %43.8,
%21.8 ve %0 oldugu tespit edildi (p=0.001). Yapilan multivaryant analizde;
timor tipi (andifferansiye vs. digerleri), servikal invazyon ve omental
metastaz lenf nodu metastazi igin bagimsiz prognostic faktorler olarak
belirlendi.

Sonug: Andifferansiye tip tlimoérlerde cerrahi ve patolojik faktorler diger
timor tiplerine oranla belirgin dlgiide daha kotii olmakla birlikte misindz tip
timorlerde bu durum tam tersiydi. Misin6z tip tumorler nodal ve non-nodal
yayilim agisindan diger non-endometrioid timor tiplerinden farkli bulundu.
Lenfatik yayihm misindz tip timorlerin yaklasik %10’unda tespit edilirken;
non-nodal ekstrauterin yayilim bu hastalarda izlenemedi.

Anahtar Sozciikler: Endometrium kanseri, seréz tip, mdisindz tip,
andifferansiye tip, berrak hucreli tip, lenf nodu metastazi
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INTRODUCTION

With 300.000 new diagnosis every year, endometrium cancer (EC) is the
most frequent cancer of female genital tract and the fourth cancer among all
cancer types (1). EC is mostly diagnosed at early stage and the main
treatment is surgery. However, extra-uterine spread could be determined in
20% of the cases (2). Five-year overall survival is over 80% for low grade
tumors in early stage of EC (3).

EC has been staged surgically according to the International Federation
Obstetricians and Gynecologists (FIGO) since 1988 (4). According to this
staging system, the disease had been staged as IlIC according to presence of
the metastatic lymph nodes without occurrence of abdominal or extra-
abdominal spread. However, in 2009, FIGO revised the staging system and
stage llIC was split into two groups according to occurrence of paraaortic
lymph node metastasis (5). Occurrence of pelvic lymph node metastasis only
has been accepted as stage IlIC1 and existence of paraaortic lymph node
metastasis has been staged as I1IC2.

Bookman defined the dual model in endometrial carcinogenesis for the
first time in 1983 according to histo-pathologic, clinic, epidemiologic and
genetic characteristics (6). According to this definition, endometrioid type
tumor which is accepted as Type | EC is determined in 80% of the patients
and is estrogen dependent. On the other hand, Type Il EC, which is estrogen
independent, is used to define the some non-endometrioid type tumors.
Non-endometrioid tumors include serous, clear cell, undifferentiated and
mucinous types. It is known that Type Il EC; specifically serous, clear cell and
undifferentiated types, is more aggressive than endometrioid type tumor
with respect to clinic and surgico-pathologic factors. Serous type is the most
common tumor in this group. Serous type tumor is the cause in 10%, clear
cell type is in 3% (7), undifferentiated type is in 1-9% (8-11) and mucinous
type is in 1-5% (12) of the EC. In spite of that, serous and clear type tumors
are responsible from nearly half of the mortality in endometrium cancer (7,
13). Although the evidence is not sufficient because of the lack of data, it has
been accepted that whereas undifferentiated tumor is accepted as an
aggressive type tumor, mucinous tumor type can have almost similar
aggressiveness level with endometrioid type. 5-year overall survival has been
reported as 65-71% for serous tumor, 77-85% for clear cell and 40-70% for
undifferentiated tumor type (14-18).

The objective of this study is to evaluate factors identifying lymph node
metastasis and the association between tumor type and surgico-pathologic
factors in patients with non-endometrioid type EC.

MATERIALS and METHODS

This study included 150 patients whose staging surgeries had been
performed in our oncology clinic between January 1993 and October 2016
and who had non-endometrioid tip (65 patients with serous type, 55 patients
with clear cell type, 8 patients with mucinous type and 23 patients with
undifferentiated type) type EC according to final pathology results. Data of
the patients were obtained from electronic database and patients’ files,
retrospectively. Patients whose surgeries had not been performed in our
clinic, with endometrioid type or mixed type adenocancer, whose tumors
had sarcoma component, with secondary primary tumor, who didn’t have
lymphadenectomy performed and the ones having neo-adjuvant treatment
were excluded. The institutional review board approval was obtained.
Staging were performed according to FIGO 2009 criteria. During the
statistical analysis, cervical stromal and glandular spread was both defined as
cervical invasion in order to evaluate the effect on lymphatic spread. Tumor
size was measured as the longest tumor diameter.

Adnexal spread, uterine serosal involvement, peritoneal involvement,
positive peritoneal cytology and solid organ metastasis were all defined as
extrauterine non-nodal disease.

Lymphovascular space invasion (LVSI) was defined as the tumoral cells or
cell clusters holding on vessels’ wall that were stained with hematoxylin and
eosin (H&E) in the pathologic sections containing both tumor and the
surrounding healthy tissue. Omentum was pathologically examined through
2-3 sections taken from macroscopic tumor and suspicious areas, or through
3-5 sections taken from healthy looking omentum tissue. Pathologic
examination of the hysterectomy material was performed with at least 4
cutout sections. Lymph node examination was performed as follows: the
material was taken into paraffin block (i) directly, if the size was less than 1
cm; (ii) with cutting into horizontally at least two pieces changing according
to size, if it was more than 1 cm. In the presence of the macroscopic tumor,
only that part was directly taken into paraffin block. The sections has been
evaluated through hematoxylin and eosin stain.

Frozen-section is utilized routinely for the patients with EC in our clinic and
staging surgery is performed for the patients whose preoperative pathologic
diagnosis or frozen-section revealed non-endometrioid adenocarcinoma. The
standard staging surgery included cytological sampling, total abdominal
hysterectomy, bilateral salpingo-oophorectomy, systematic pelvic and
paraaortic lymphadenectomy and omentectomy. During the intra-operative
observation, cytoreductive surgery techniques have been applied in addition
to staging surgery in the presence of macroscopic tumor.

Lymphadenectomy was performed in most of the patients by skeletonizing
pelvic and paraaortic regions. Nevertheless, there were patients treated by
sampling of the suspicious lymph nodes at the discretion of the surgeon.
Since patients with positive lymph nodes were evaluated, patients who had
lymph node sampling were also included in the study. Bilateral pelvic
lymphadenectomy was performed to complete skeletonization, with all
lymphatic tissue of the common, external and internal iliac vessels and the
obturator fossa that was removed after visualization of the obturator nerve.
The superior surgical dissection margin for the pelvic nodes was the aortic
bifurcation, and the anterior distal surgical dissection margin was the
circumflex iliac vein. The presacral lymphatic tissue was harvested
separately. The upper limit of paraaortic lymphadenectomy was renal veins.

Factors identifying the lymph node metastasis were compared by applying
chi-square test for categorical parameters and by using Anova Table Test for
continuous parameters in univariate analysis. Factors that were statistically
significant in the univariate analysis were analyzed with Logistic Regression
Analysis in multi-variant analysis. The statistical analysis was performed by
using SPSS 17.0 (Statistical Package for Social Sciences, SPSS Inc., Chicago IL,
USA) and p-value <0.05 was accepted as a statistically significance.

RESULTS

The mean age of the entire cohort was 61.4 years ranged between 32 and
77. The mean tumor size was 38 mm (range; 1-155). The tumor type was
serous in 65 patients, clear cell in 55, undifferentiated in 23 and mucinous in
8. According to FIGO 2009, 61 patients had stage |, 6 patients had stage Il, 47
patients had stage Ill and 36 of them had stage IV disease. Whereas 26
(17.3%) patients did not have myometrial invasion, myometrial invasion was
equal or above the half (21/2) in 68 (45.4%) patients. Uterine serosal
involvement was determined in 19 (12.7%) of these patients. Cervical
involvement was identified in 48 (32%) patients and among them, cervical
spread was observed as a stromal invasion in 35 cases. There were LVSI in 65
(42.7%) patients and malignity positive peritoneal cytology in 30 (20%)
patients. The tumor spread to adnexa in 39 (26%) patients. Thirty-three
(23.9%) of the 138 patients who underwent omentectomy had omental
metastasis. Non-nodal extra-uterine disease was detected in 54 (36%)
patients. The distribution of surgical and pathological factors detailed in
Table 1.
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Table 1. Clinical, pathological and surgical characteristics of all cohort

Characteristics Mean/n Median (range) / %
Age at initial diagnosis (year) 61.4 62 (32-77)
Tumor size (mm) 38 35 (1-150)
1A 49 32.7
1B 12 8
1 6 4
FIGO 2009 stage 1A 7 4.7
nec1 17 11.3
nc2 23 15.3
IVB 36 24
Serous 65 42.7
Clear cell 55 36.7
Tumor type Mucinous 8 53
Undifferentiated 23 15.3
No invasion 26 17.3
s . <% 56 373
Depth of myometrial invasion syl 19 127
Serosal invasion 19 12.7
Negative 102 68
Cervical invasion Glandular 13 8.7
Stromal 35 23.3
Negative 55 36.7
Lymphovascular space invasion Positive 64 42.7
Not reported 31 20.7
Negative 107 71.3
Peritoneal cytology Positive 30 20
Not reported 13 8.7
Negative 110 73.3
Adnexal metastasis Positive 39 26
Not reported 1 0.7
Negative 105 70
Omental metastasis Positive 33 22
Omentectomy not performed 12 8
. . Negative 96 64
Non-nodal extrauterine disease Positive 54 36
Number of harvested lymph node 50.5 52 (2-118)
Number of metastatic lymph node 10.5 5 (1-55)
Negative 80 53.3
Isolated pelvic 29 19.3
Lymph node metastasis Isolated paraaortic 9 6
Pelvic & paraaortic 31 20.7
Metastatic region unknown 1 0.7

1 Except for uterine serosal invasion

Median removed lymph node number was 52 (range; 2-118). This number
was 15 (range; 2-55) for the paraaortic region and 37 (range; 1-69) for the
pelvic region. The removed lymph node number was 25 or more in 84% of
the patients. The lymph node metastasis was identified in 80 (46.7%)
patients. Lymphatic spread was observed at only paraaortic region in 9 (6%)
patients, at only pelvic area in 29 (19.3%) patients and at both paraaortic and
pelvic areas in 31 (20.7%) patients. Data about the metastatic lymph node
count was not available for 1 patient. Median metastatic lymph node
number was 5 ranging from 1 to 55. The number of removed lymph nodes
did not change with the type of tumor. Median of the total number of
removed lymph nodes was 53 (range; 13-80) for undifferentiated type, 54
(range; 14-118) for serous type, 47 (range; 2-102) for clear cell type and 34
(range; 10-69) for mucinous type (p=0.082). The number of removed lymph
nodes did not differ according to the stage (p=0.871). The median removed
lymph node number were 52 (range; 2-99) in 36 patients with stage IV and
lymph node metastasis was identified in 30 (83.3%) of these patients.

The association between surgical-pathologic factors and lymphatic spread
was evident. As an outcome of univariate analysis; tumor type, depth of
myometrial invasion, cervical spread, LVSI, tumor positivity in peritoneal
cytology, adnexal metastasis, omental involvement and presence of non-
nodal extra-uterine disease were significant for tumor spread to lymph
nodes (Table 2). Age and tumor size did not determine the lymphatic spread.
In the case of undifferentiated tumor type, lymphatic metastasis was
detected in 65.2% of patients (paraaortic lymph node metastasis in 43.5%
and pelvic lymph node metastasis in 60.9%), whereas this rate was 51.6%
(paraaortic lymph node metastasis in 32.8%, pelvic lymph node metastasis in
43.8%) in serous tumor type and 38.2% for clear cell type (paraaortic lymph
node metastasis in 18.5%, pelvic lymph node metastasis in 30.9%). Lymph
node metastasis was detected in 12.5% of cases with mucinous tumor type,
and none of them had paraaortic spread.
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Table 2. Factors predicting lymph node metastasis

Factors Positive lymph node (%)
Pelvic P value Paraaortic P value Total P value

Age

<65 years 394 23 44.4

>65 years 41.2 0.833 365 0.107 51 0.447
Tumor type

Serous 43.8 32.8 51.6

Clear Cell 30.9 18.5 38.2

Mucinous 12.5 0.030 0 0.034 12.5 0.027

Undifferentiated 60.9 435 65.2
Depth of myometrial invasion

No invasion 15.4 24 231

Invasion < % 30.4 0.001 17.9 0.394 35.7 0.002

Invasion > %! 55.1 29.2 61.2
Serosal invasion

Negative 36.6 233 42.7

Positive 63.2 0.027 57.9 0.002 73.7 0.012
Lymphovascular space invasion

Negative 255 9.3 29.1

Positive 51.6 0.004 42.2 <0.0001 59.4 0.001
Cervical invasion

Negative 394 15 35.7

Glandular 46.2 <0.0001 30.8 <0.0001 53.8 <0.0001

Stromal 68.6 62.9 77.1
Peritoneal cytology

Negative 29.9 19 34.6

Positive 733 <0.0001 60 <0.0001 36.7 <0.0001
Adnexal involvement

Negative 60 17.6 34.5

Positive 115 <0.0001 56 <0.0001 82 <0.0001
Omental metastasis

Negative 314 21.2 36.2

Positive 66.7 <0.0001 gy 5 0.001 818 <0.0001
Non-nodal extrauterine disease

Negative 24 12.8 28.1

Positive 68.5 <0.0001 555 <0.0001 79.6 <0.0001
Tumor size (mm)

<35 mm 33.3 25.5 43.1

35 mm 50 0.100 38.6 0.169 56.8 0.184

There were a significant correlation between tumor type and clinical or
surgical-pathologic factors. Whereas patients with serous tumor type were
older, tumor size was significantly larger in undifferentiated type (p=0.011
and p=0.001, respectively) (Table 3). Surgical-pathologic factors were worse
in the undifferentiated type than the others.

Deep myometrial invasion and LVSI were more in this tumor type; besides,
the possibility of the disease spread out of the uterine corpus (cervical
invasion and non-nodal extra-uterine spread) was evident (Table 3). Non-
nodal extra-uterine disease was present in 60.9% of patients with
undifferentiated type. This rate was 43.8% for serous tumor type and 21.8%
for clear cell tumor type (p=0.001). Non-nodal extra-uterine spread was not
present in the mucinous tumor type.
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Table 3. The relationship with tumor type and other factors

Factors Tumor type
Serous Clear Cell Mucinous Undifferentiated
Mean (median; range)

Age (year) 63.5 (64; 46-76) 61.4 (62; 32-77) 56.8 (56; 50-71) 57.4 (59; 35-75)
P value 0.011

Tumor size (mm) 29 (26; 1-60) 42 (33; 15-150) 39 (28; 10-90) 58 (50; 25-100)
P value 0.001

Patient number (%)

Depth of myometrial invasion
No invasion 14 (25.5) 12 (23.1) 0 0
Invasion < % 18 (32.7) 27 (51.9) 4 (50) 7 (43.8)
Invasion 2% ! 23 (41.8) 13 (25) 4 (50) 9(56.2)
P value 0.050

Serosal invasion
Negative 55 (85.9) 52 (94.5) 8(100) 16 (69.6)
Positive 9(14.1) 3(5.5) 0 7 (30.4)
P value 0.015

Lymphovascular space invasion
Negative 23 (42.6) 26 (63.4) 5(100) 1(5.3)
Positive 31(57.4) 15 (36.6) 0 18 (94.7)
P value <0.0001

Cervical invasion
Negative 40 (62.5) 41 (74.5) 8(100) 13 (56.5)
Glandular 4(6.3) 8(14.5) 0 1(4.3)
Stromal 20 (31.2) 6(10.9) 0 9(39.1)
P value 0.015

Peritoneal cytology
Negative 44 (74.6) 42 (84) 8(100) 13 (65)
Positive 15 (25.4) 8(16) 0 7 (35)
P value 0.127

Adnexal involvement
Negative 43 (67.2) 46 (85.2) 8(100) 13 (56.5)
Positive 21(32.8) 8(14.8) 0 10 (43.5)
P value 0.009

Omental metastasis
Negative 42 (68.9) 40 (81.6) 7 (100) 16 (76.2)
Positive 19 (31.1) 9(18.4) 0 5(23.8)
P value 0.188

Non-nodal extrauterine disease
Negative 26 (56.2) 43 (78.2) 8(100) 9(39.1)
Positive 28 (43.8) 12 (21.8) 0 14 (60.9)
P value 0.001

Logistic regression analysis was performed to determine the correlation
among predicative factors that were found to be significant for lymph node
metastasis in univariate analysis.

Based on this, multi-variant analysis was performed by modeling including
tumor type (undifferentiated vs. others), cervical invasion (positive vs.
negative), and omental metastasis (positive vs. negative). Three parameters
used in the model were independent prognostic factors in terms of lymph
node metastasis (Table 4).

Table 4. Factors predicting lymph node metastasis, multivariate analysis

Factors OR %95 Confidence Interval p value
Tumor type (undifferentiated vs. other) 3.489 1.413-10.650 0.028
Cervical invasion (positive vs. negative) 3.606 1.551-8.386 0.003
Omental metastasis (positive vs. negative) 8.074 2.917-22.346 <0.001
DISCUSSION adnexal involvement, omental spread and presence of non-nodal extra-

The relationship between surgical-pathologic factors; especially lymph
node metastasis, and tumor type is evident in EC (3, 4, 9). Compared to
endometrioid type, local and systemic spread of tumor is significantly higher
in non-endometrioid type. Age, tumor type, grade, depth of myometrial
invasion, LVSI, cervical spread, pelvic and/or paraaortic lymph node
metastasis and extra-uterine non-nodal spread determine the survival of the
disease (7, 13-20).

There is a close association between lymph node metastasis and surgical-
pathologic risk factors that predict poor prognosis in EC. Lymphatic spread is
an important predictor of survival in EC. Tumor type is associated with
lymphatic spread, other surgical-pathological factors such as cervical spread,
LVSI, myometrial invasion depth, tumor positivity in peritoneal cytology,

uterine disease, and mortality. Boruta et al. reported that the presence of
extra-uterine disease was more likely in patient with serous EC than those
with endometrioid EC even with grade 3 tumor (21). Hamilton et al. defined
that the rate of extra-uterine spread at the initial diagnosis was 64%, 50%
and 40% for uterine serous carcinomas, clear cell carcinomas and
endometrioid carcinoma, respectively (7). Additionally, non-endometrioid
types were found to be more risky in terms of nodal/non-nodal extra-uterine
disease at the time of diagnosis (stage IlI-IV; 52% in serous type, 36% in clear
cell type and 29% in endometrioid type grade 3) (7). In spite of that, Ureyen
et al. reported that there were no significant difference between clear cell EC
and serous EC with respect to lymphatic spread, myometrial invasion,
cervical involvement, tumor positivity in peritoneal cytology, tumor size,
adnexal involvement, omental metastasis and LVSI (15).
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In this study which the association between non-endometrioid tumor type
and disease spread was investigated, lymphatic spread and non-nodal extra-
uterine disease were detected in 47% and 36% of patients, respectively. The
type of tumor predicted the lymphatic spread, deep myometrial invasion,
serosal involvement, adnexal spread, cervical invasion and omental
metastasis. Tumor type (undifferentiated vs. others), cervical invasion and
omental metastasis were independent prognostic factors for lymphatic
spread. Pelvic and/or para-aortic lymphatic spread was 12.5% in mucinous
type, 38.2% in clear cell type, 51.6% in serous type and 65.2% in
undifferentiated type. The likelihood of Ilymphatic spread in the
undifferentiated type was increased about 3.5-fold (OR: 3.489, Cl: 1.413-
10.650; p=0.028). Whereas the surgical-pathologic factors were significantly
worse in the undifferentiated type than other tumor types, the opposite was
true in the mucinous type.

In a multicenter study involving 112 cases with mucinous adenocarcinoma
of the endometrium, mucinous histological type alone was found to be an
independent risk factor for lymph node involvement (OR: 2.2, CI: 1.1-4.5;
p=0.02) (19). Additionally, it was shown that the presence of more than half
(>1/2) myometrial invasion, positivity of LVSI and tumor grade were
associated with lymph node involvement (19).

Nomura et al. reported that paraaortic lymph node metastasis in EC was
related with tumor grade, myometrial invasion, pelvic lymph node
metastasis, vascular space invasion, parametrial invasion, cervical
involvement and adnexal metastasis (22). Kumar et al. found that tumor
histology, myometrial invasion, grade and extra-uterine metastatic disease
were related with lymph node metastasis in EC (23). Pelvic and paraaortic
lymph node metastases were highly associated with deep myometrial
invasion, high grade and presence of the macroscopic extra-uterine disease
(23). These findings of Kumar et al. are consistent with our study.

The main limitation of this study is its retrospective nature. In addition,
tumor types other than serous and clear cell type are limited. On the other
hand, the strengths of this study are originating from a single medical center,
complete lymphadenectomy performed in most of the patients, high number
of removed lymph nodes and evaluated of the specimens by experienced
gyneco-pathologists.

In conclusion, mucinous type differs from other non-endometrioid types in
terms of nodal/non-nodal spread of the disease in EC. In general, there were
lymph node metastasis in 47% of patients with non-endometrioid type EC
and paraaortic lymph nodes in 40% of them. However, the lymphatic spread
rate was 65% for undifferentiated tumor type and 12.5% for mucinous tumor
type. Whereas non-nodal extra-uterine disease was detected in more than
half of the patients with serous type and undifferentiated type and in one
third of clear cell type, none of the the patients with mucinous type had it.
Although the number of patients with mucinous type EC is not sufficient to
produce a clear conclusion in the present study, the mucinous type appears
to behave differently among the non-endometrioid types. Multicenter
studies are needed to clarify the pathological spread and clinical behavior of
the mucinous type.
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