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Myometrium Invasion, Tumour Size 
and Lymphovascular Invasion as a 
Prognostic Factor in Dissemination 
of Pelvic Lymphatics at Endometrial 
Carcinoma
Nenad Lucic¹, Dragica Draganovic¹, Sanja Sibincic², Vesna Ecim-Zlojutro¹, 
Snjezana Milicevic³

ABSTRACT
Objective: The aim of this work is to show the importance of the depth of myometrium in-
vasion, tumour size and lymphovascular invasion as prognostic factors in dissemination of 
lymphatic nodes at endometrial carcinoma (CE). Materials and methods: In the period from 
2010 to 2015 at the University Clinic for Gynecology and Obstetrics in Banja Luka, 221 endo-
metrial cancer surgeries were done (laparatomy 184-83%, laparascopy 37-16,74%). Patients 
who had uterus bleeding in peri/postmenopause or those whose endometrium thickness was 
bigger than 5 mm which was established by ultrasound, or those who had in their cavum uteri 
pathological (PH) diagnosis, underwent fractional curettage (FC) or hysteroscopy in order to 
obtain pathohistological endometrium diagnosis. Substances which were removed by frac-
tional curettage, biopsy or by surgery were sent to patohystological analysis. We analysed the 
following factors: age (5 groups), histological grade (G) of tumour, depth of myometrial inva-
sion (DIM), whether it is more or less than 50%, the size of the tumour (if it is bigger or smaller 
than 2 cm), positive or negative lymphovascular invasion (LVI), positive or negative pelvic 
lymph nodes (PLN). Results: Within histological type the endometrioid type CE 166 (75,11%) 
was most dominant. Adenocarcinoma of endometrium was present 25 (11,31%), serous CE 
11 (4,97%) and clear cell KE 2 (0,90%). Dominant population with CE was over 60 years old 
127 (57,46 ) of female patients. At G3 where DIM was <50% positive PLN were present 2 
(3.92%), whereas if DIM was>50%, 6 (26,73%) patients with positive PLN were registred. Tu-
mour size < 2 cm was found with 57 (25,79%) female patients with positive PLN 8 (14,03%), 
while 164 (74,20%) patients had tumours > 2 cm who had 21 (12,80) PLN metastases. At 
G1 when tumour was <2 cm, positive PLN had 3 patients (5,88), while when tumour was >2 
cm, positive PLN were found at 6 patients (9,69%). At G3 whose size was <2 cm, positive 
PLN were found at 2 patients (16,66%), but when tumour was >2 cm, PLN metastases were 
more frequent, 6 (25,00%). Negative LVI was found with 168 patients (76,01%) whose PLN 
were positive 16 (9,52%), while positive LIV was with 53 patients (23,99%) of whom 14 had 
PLN metastases (26,41%). At G1 two patients had positive PLN (2,32%) with negative LVI, 
while with positive LVI, positive PLN were found at 3 patients (11,11%). At G3 having negative 
LVI positive PLN were found with 6 patients (24,00%), while if LIV was positive, the number 
of positive PLN were 6 (54,54%). Conclusions: With low risk for lymphatic spread (DIM less 
than 50%, tumour size smaller than 2 cm and lack of LVI at G1 CE) we also encounter low 
metastasis rate of PLN. Diagnoses of this kind have an aim to lower the number of pelvic 
lymphadenectomies. With patients who have a high risk of lymphatic spread ( myometrium 
invasion >50%, tumour size > 2cm, LVI present at G2 and G3) metastasis rate of PLN is high, 
therefore it is necessary to perform pelvic and paraaortic lymphadenectomy which lowers the 
mortality rate for more than 50% and at the same time patients get an absolute chance of 
5-year survival period.
Kyewords : Lymphovascular Invasion,Tumor Size, Depth of Myometrial Invasion, Metasta-
ses, Pelvic Lymph Node, Endometrial, Carcinoma.

1. INTRODUCTION
When we talk about cancer of the 

uterus body we primarily have in 
mind endometrial carcinoma (CE), 
which comprises from 95% to 97% 

of all uterus body carcinomas. In the 
central Europe, CE is the third most 
common carcinoma after breast can-
cer and colon cancer, and in the first 
place (41%) among malignant carci-
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nomas of female genital system.CE incidence grows from 
2 of 100 000 women per year, younger than 40, to 40-50 
of 100 000 women who are in their sixties or seventies. 
The highest incidence rate is between 50 and 65 years 
old. Every year 88 000 new cases of this carcinoma is reg-
istred in Europe, while 40 000 in North America (1).

CE etiology is unknown, although it is considered that 
there is a transformation of premalignant phase of in-
traendometrial neoplasia into CE in a large number of 
cases (2, 3).

Risk factors for the development of CE are divided into 
estrogen dependent and estrogen independent factors.
Estrogens are considered to be cancerous for endometri-
um, while gestagens have a protective role. Risk factors 
for estrogen dependent types of carcinomas are early 
period, obesity, late menopause at nulliparous, diabetes 
mellitus, hypertension, infertility.The use of substitu-
tional estrogen therapy increases the CE risk from 2 to 
12 times, whereas the use of tamoxifen in breast carci-
noma therapy increases the risk of CE from 1,7 to 7,5 
times. Around 5% of patients with CE are linked with 
type II Lynch syndrome.The use of oral contraception 
lowers the risk for the development of this carcinoma 
in premenopause and perimenopause. It is most com-
mon at younger, slimmer women who do not have risk 
factors for CE [4]. At CE endometrium adenocarcino-
ma is pathohistologicallydominant from 95–97%, while 
uterus sarcoma can be found in small proportion, 3–5%. 
Endometrium adenocarcinoma comprises different sub-
typeswhere endrometroid adenocarcinoma can be found 
in 80% of cases, while papillary serous and clear cell en-
dometrium carcinoma can be found at 5% of women. 
Endometroid adenocarcinoma shows microsatellite in-
stability and mutations PTEN, PIK3CA, K-ras and beta 
catenin genes and they are common with patients who 
have inherited non-polyposis colon carcinoma. Serous 
endometrium carcinomas have p53 mutations and chro-
mosome instability. Clear cell CE has the lack of estrogen 
and progesterone activity as well as low immunoreactiv-
ity for p53 (4, 5). There is no screening method which is 
specific or sensitive enough to detect CE that can be ap-
plied in asymptomatic general population [4]. Fractional 
curettage (FC) is a gold standard in giving a diagnosis for 
CE, even though it gives 2 %- 6% of false negative results. 
Hysteroscopy has an advantage in comparison to FC, be-
cause due to clear visibility of cavum uteri it is possible to 
have biopsy or to remove pathological change. Hysteros-
copy has 8% of false negative results and there is a pos-
sibility of intraperitoneal disseminationof tumour cells 
through ovaries into abdominal cavity [5]. Additional ex-
aminations: computerised tomography (CT) – import-
ant for discovering extra pelvic pathological processes, 
magnetic resonance imaging (MRI)– differentially and 
diagnostically points out to the processes in a cervix, 
positron emission tomography (PET) are very useful to 
discover remote metastases (6, 7).

2. AIM
The aim of this work is to emphasise the importance 

of the depth of myometrium invasion, tumour size and 

lymphovascular invasion as prognostic factors in dis-
semination of lymph nodes at CE.

3. PATIENTS AND METHODS
In the period from 2010 to 2015 at University Clinic for 

Gynecology and Obstetrics in Banja Luka, 221 CE sur-
geries were done (laparotomy 184; 83,25%, laparoskopy 
37; 16,74%). Data from the history of diseases, decisions 
from consilium, surgery protocol and phatohistological 
reports were used. Early bleeding in peri/postmenopause 
as well as already present symptoms enable to diagnose 
this carcinoma in its early stage in 90% of the cases. Pa-
tients who had uterus bleeding in peri/postmenopause 
or those whose endometrium thickness was bigger than 
5 mm which was determined by ultrasound or those who 
had in their cavum uteri pathological diagnosis, they all 
underwent fractional curettage (FC) or hysteroscopy in 
order to obtain pathohistological (PH) endometrium di-
agnosis. Substances which were removed with FC, biop-
sy or by surgery (uterus, adnex and pelvic lymph nodes) 
were sent to PH analysis to the Institute for Pathology of 
University Clinical Centre in Banja Luka.

In our work we analysed the following:
• patients’ age groups (five groups): < 30; 31 – 40; 

41 - 50; 51 - 60; over 60;
• histological grade of tumour (G);
• depth of myometrial invasion (DIM) - if it is more 

or less than 50%;
• tumour size - if it is bigger or smaller than 2 cm;
• lymphovascular invasion (LVI) - positive or neg-

ative and pelvic lymph nodes (PLN) - positive or 
negative.

Preoperatively, it was necessary to do gynecological 
and rectal examination of the patient, to carry out labo-
ratory analyses of blood and urine, EKG, imaging – RTG 
of lungs, abdominal and pelvic ultrasound, internist and 
anesthesiologist examination to make sure the patient 
can cope with the risks of the operation. Additional ex-
aminations: computerised tomography (CT) – import-
ant for discovering extra pelvic pathological processes, 
magnetic resonance imaging (MRI)– differentially and 
diagnostically points out to the processes in a cervix, 
positron emission tomography (PET) – important to 
discover remote metastases, colonoscopy and cistoscopy 
were done in some patients in order to complete stage 
of disease. Before the surgery it was essential to have 
the decision of gynecological and oncological consilium 
in order to perform a surgery according to CE protocol 
treatment. Two hours before the surgery anticoagulant 
therapy of low molecular weight heparin was given (Cli-
varin 0,25), as well as antibiotics ( cefalosporinas of II 
and III generation) half an hour before the surgery. CE 
treatment was surgical according to the CE treatment 
protocol which is based on FIGO/TNM classification 
(hysterectomy, bilateral adnexectomy, pelvic (PL) and 
paraaortic lymphadenopathy (PAAL).

4. RESULTS
In the period from 2010 to 2015 at the University Clin-

ic for Gynecology and Obstetrics in Banja Luka, 221 CE 
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surgeries were done. Laparotomy was done with 184 
patients (83,25%), while laparoscopy with 37 patients 
(16,74%).

Within the histological type, endometrioid type CE 
166 (75,11%) was dominant. Adenocarcinoma of endo-
metrium was present with 25 patients (11,31%), while 
serous and clear cell CE were present with 11 patients 
(4,97%), that is, with 2 patients (0,90%), (10).

According to the age of the patients we divided them 
in five groups.

Year  2010  2011  2012  2013  2014 Total (%)
< 30  0 0  0  0  0  0
 31 – 40  0 0  3  3  1  7(3.16%)
 41 – 50  2 1  4  1  4 12 (5.42%)
 51 – 60  14 10  23  10  18 75 (33.93%)
over 60  17 36  24  29  21 127(57.46%)
 total  33 47  54  43  44 221

Table 1. Age of the patients in our study

There were 7 patients below 40 (3,16%). In the age 
group from 51 - 60 CE was registred with 75 patients 
(33,93%).CE dominant age group was over 60 with 127 
patients (57,46%) which matches the statistics CE.

Histological grade  Number  %
 G1  113  51.13
 G2  72  32.58
 G3  36  16.29
 Total  221  100.00

Table 2. Histological tumour grade of endometrial carcinoma

At PH tumour diagnoses, CE was dominant and well 
differentiated( G1) with 113 patients (51,13%). Medium 
differentiated (G2) CE was found at 72 patients (32,58%), 
while slightly differentiated (G3) CE was found with 36 
patients (16, 29%).

DIM up to 50% was found at 79 patients (35,74%) who 
had 9 metastases (11,39%), DIM over 50% was registred 
with 142 patients (64,25%), metastases were present at 
20 patients (14,08%).

At G1 CE where DIM was < 50%, positive PLN were 
observed with 2 patients (3,92%), while if DIM was > 
50% positive PLN were found at 6 patients (9,67%). As 
a differentiation grade of the tumour was worse – G2, 
PLN results imply that the metastasis grade was bigger. 
At G3 CE where DIM was <50% there were 2 positive 
PLN (15,38%), while when DIM was >50% there were 6 
positive PLN registred (26,73%).

Tumour size smaller than 2 cm was found with 57 pa-
tients (25,79%), positive PLN had 8 patients (14,03). At 

164 patients (74,20%) whose tumour was bigger than 2 
cm, 21 PLN metastases were registred (12,80%).

At G1 when a tumour was smaller than 2 cm, positive 
PLN were found with 3 patients (5,88%), while when it 
was bigger than 2 cm, positive PLN were observed with 6 
(9,67%) patients. At G2 CE both tumour sizes give twice 
as big number of positive PLN in comparison to G1. At 
G3 CE whose size is smaller than 2 cm, positive PLN 
were found with 2 patients (16,66%), but in cases when 
tumour was bigger than 2 cm, PLN metastases were con-
siderably bigger, found with 6 patients (25,00%).

Negative LVI was observed with 168 patients (76,01) 
who had 16 PLN metastases (9,52%). Positive LVI was 
found with 53 patients (23,99%) 14 of them had current 
metastases of PLN (26,41%). At histological grade – G1, 
with negative LVI, 2 PLN metastases were observed 
(2,32%). However, with positive LIV, positive PLN were 
observed with 3 patients (11,11%). Distribution of posi-
tive PLN at G2 CE was 3 – 5 times bigger in both LVI re-
cords. At G3 which has negative LVI, positive PLN were 
more frequent with 6 patients (24,00%), while if LVI was 
positive, the presence of positive PLN was with 6 patients 
(54,54%). These results show that the significance of LVI 
as a prognostic factor in PLN metastasis development is 
bigger if the differentiation grade bigger.

5. DISCUSSION
Along with traditional laparotomy, minimally invasive 

method - laparoscopy has been more common lately (8). 
In our study, laparotomy was done with 184 patients 
(83,25%), while laparoscopy with 37 patients (16,74%). In 
recently published GOG LAP 2 study, almost the same 
results have been achieved in terms of survival length 
and recidive occurence. However, laparoscopy has an ad-
vantage in comparison to laparotomy due to shorter stay 
in hospital, less medicines usage, less pain, less postoper-
ative complications, better quality of life. In both surgical 
approaches the question of lymphadenectomy role arises 
in terms of overall survival rate and recidive occurence. 
PL and PAAL increases 5-year survival in the first stage 
G3 for 90%, in the third stage for 73% and in the fourth 
stage for 54%. Lymphadenoctomy is not recommended 

Myometrium
depth invasion Number (%) Histological 

grade
Histological 
grade

Histological 
grade

 G1  G2  G3
< 50% 79 ( 35.74%) 2/51 3.92 % 5/31 16.12 % 2/13 15.38 %
> 50 % 142 (64.25%) 6/62 9.67 % 8/41 19.51 % 6/23 26.73%
Total 221  113  72  36

Table 3. Depth of myometrium invasion, histological grade and 
metastases in pelvic lymph nodes at endometrial carcinoma

Tumour 
size Number (%) Histological 

grade
Histological 
grade

Histological 
grade

 G1  G2  G3
< 2cm  57 ( 25.79%) 3/51 (5.88 %) 3/26 (11.53%) 2/12 (16.66%)
> 2cm 164 ( 74.20%) 6/62 (9.67 %) 9/46 ( 19.56%) 6/24 (25.00%)
Total 221 113  72  36

Table 4. Tumour size, histological grade and metastases in pelvic lymph 
nodes at endometrial carcinoma

Lymphovascular
invasion(LVI)

Lymphovascular
invasion(LVI)

Histological
grade

Histological 
grade

Histological 
grade

 G1  G2  G3

LVI negative 168 (76.01%) 2/86 ( 2.32%) 8/55 ( 14.54%) 6/25 (24.00%)

LVI positive  53 (23.99 %) 3/27 ( 11.11 %) 5/17 ( 29.41 %) 6/11 (54.54%)

Total  221  113  72  36

Table 5. Lymphovascular invasion, histological grade and metastases in 
pelvic lymph nodes at endometrialcarcinoma
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with patients who have low risk - stage I, (G1 or G2, with 
mild myometrium invasion < 50%). Lymphadenoctomy 
is recommended with patients who have medium risk 
stage I, (G1 or G2 with endometrium invasion > 50%) or 
with high-medium risk (G3 with endometrium invasion 
< 50%) (9, 10).

In the early stage of illness it is essential to determine 
factors which imply to a high recidive risk and those are: 
histological subtypes, histological stages, myometri-
um invasion more than 50%, lymphovascular invasion, 
lymph nodes metastases and tumour size bigger than 2 
cm.

In our study, at PH tumour diagnoses, CE was dom-
inant and well differentiated ( G1) with 113 patients 
(51,13%). Medium differentiated (G2) CE was found at 
72 patients (32,58%), while slightly differentiated (G3) 
CE was found with 36 patients (16, 29%). Similar results 
of differentiation grades can be found in the works of 
Cetinkaya et al, Han et al (11, 12).

Results of our study shows that DIM up to 50% was 
found at 79 patients (35,74%) who had 9 metastases 
(11,39%), DIM over 50% was registred with 142 pa-
tients (64,25%), metastases were present at 20 patients 
(14,08%) which was also stated by other authors in their 
works, Muallem MZ et al (13). At G1 CE where DIM 
was < 50%, positive PLN were observed with 2 patients 
(3,92%), while if DIM was > 50% positive PLN were found 
at 6 patients (9,67%). As a differentiation grade of the tu-
mour was worse – G2, PLN results imply that the metas-
tasis grade was bigger. At G3 CE where DIM was <50% 
there were 2 positive PLN (15,38%), while when DIM 
was >50% there were 6 positive PLN registred (26,73%). 
Muallem MZ et al. discovered that when at G3 and with 
DIM >50%, the risk of PLN metastasis development is 
3 -5 times bigger, which matches our stated results [13, 
14]. If the risk rate is low at CE, PLN metastasis rate is 
low as well and vice versa. This was reported by AlHilli 
MM and coworkers and Geels YP et al (15, 16).

In our study, tumour size smaller than 2 cm was found 
with 57 patients (25,79%), positive PLN had 8 patients 
(14,03). At 164 patients (74,20%) whose tumour was 
bigger than 2 cm, 21 PLN metastases were registred 
(12,80%). This result implies that the tumour size is not 
an independant prognostic factor, as it was pointed out 
in other researches as well (4, 6,14, 15).

Results of our study shows that at G1 when a tumour 
was smaller than 2 cm, positive PLN were found with 
3 patients (5,88%), while when it was bigger than 2 cm, 
positive PLN were observed with 6 (9,67%) patients. 
At G2 CE both tumour sizes give twice as big number 
of positive PLN in comparison to G1. At G3 CE whose 
size is smaller than 2 cm, positive PLN were found with 
2 patients (16,66%), but in cases when tumour was big-
ger than 2 cm, PLN metastases were considerably bigger, 
found with 6 patients (25,00%). These results confirm 
that the risk for PLN metastasis development is bigger 
if the tumour size is bigger and the differentiation level 
worse. This was stated by Vargas R et al. and Boyrar G 
et al. in their works (17, 18). The tumour size only is not 
considered to be an independant prognostic factor, be-

cause the risk of metastatic spread of the illnesss is also 
present with patients who have a small tumour volume, 
which was pointed out by Oz M and coworkers (4, 6,19).

According to lymphovascular invasion, histological 
grade and metastases in pelvic lymph nodes at endo-
metrial carcinoma, our study shows that negative LVI 
was observed with 168 patients (76,01) who had 16 PLN 
metastases (9,52%). Positive LVI was found with 53 pa-
tients (23,99%) 14 of them had current metastases of 
PLN (26,41%). A lot of authors pointed out in their works 
that if LVI was present, LGN metastases were present 
too, which is confirmed by these results (13, 14, 15). Lack 
of LVI and smaller number of metastases discribed Neal 
SA et al. at G1 and it matches the results from the chart 
(20). In our study histological grade – G1, with negative 
LVI, 2 PLN metastases were observed (2,32%). However, 
with positive LIV, positive PLN were observed with 3 pa-
tients (11,11%). Similar results were confirmed by Puljiz 
M et al. (21). In our study, distribution of positive PLN 
at G2 CE was 3 – 5 times bigger in both LVI records. 
At G3 which has negative LVI, positive PLN were more 
frequent with 6 patients (24,00%), while if LVI was pos-
itive, the presence of positive PLN was with 6 patients 
(54,54%). These results show that the significance of LVI 
as a prognostic factor in PLN metastasis development is 
bigger if the differentiation grade bigger. This was con-
firmed also by other authors in in their works; Reiz and 
coworkers and Bendiffalah S et al. (22, 23).

6. CONCLUSION
In case of low risk for lymphatic spread ( DIM less than 

50%, tumour size smaller than 2 cm and lack of LVI at G1 
CE), there is a low PLN metastasis rate. These reports 
serve to lower the number of pelvic lymphadenoctomies 
which helps to determine more accurate CE stage, but it 
has no impact on overall 5-year survival period. Patients 
who have a high risk of lymphatic spread (myometrium 
invasion more than 50% , tumour size bigger than 2 cm, 
LVI present at G2 and G3),

The PLN metastasis rate is high, therefore, it is essen-
tial to perform pelvic and paraaortic lymphadenoctomy 
which lowers the death risk (more than 50%), and at the 
same time increases an absolutechance of 5-year survival 
period.
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