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ABSTRACT: 
Introduction and Objectives: Endometrial cancer is the most common malignancy of the female genital tract in the world. 

The lymphatic spread is the most frequent pathway for spread. It primarily involves the pelvic lymph nodes. It was suggested 
recently that tumour size (TS) may be a risk factor for lymph node (LN) metastases. The aim of the present study was to 
assess the relationship between tumour size and pelvic lymph node metastasis inpatients undergoing surgical staging for 
type-1 (endometrioid) endometrial adenocarcinoma, in order to plan for proper surgical approach. Patients and Method: A 
total of 29 patients with type I (endometrioid) endometrial adenocarcinoma, were included. TS was obtained through 
detailed ultrasound (U/S). It was defined as the largest of the three dimensions of the tumour. All cases were subjected to 
total hysterectomy with bilateral salpingo-oophorectomy & bilateral pelvic lymphadenectomy. TS was re-assessed 
pathologically. The main outcome was to assess the relation between TS (by ultrasound and by pathologically) and 

LNmetastasis. Correlation between TS and other prognostic factors such as grade, stage, and lympho-vascular space 
involvement, were also studied as secondary outcomes. Results: Tumour sizes by U/S and by gross pathologic examination 
were significantly related to LN metastasis (p=0.009 and 0.011 respectively). There was agreement between TS measured 
byU/S and bypathologic examinations, (ICC) = 0.975 (95%CI 0.946-0.988) (F=39.376, p=0.000*)). The TS measured by 
U/S was a statistically significant discriminator of LN metastasis (AUC = 0.867 (95% CI 0.689-0.964) (Z=3.810, 
p=0.0001)), with a cut off value of 4.50 cm (sensitivity=80.00%, specificity=79.17%, PPV=44.4% and NPV=95.0%). 
Similarly, the TZ measured by pathology was also statistically significant discriminator of LN metastasis (AUC=0.858 (95% 
CI 0.679-0.959) (Z=3.346, p=0.0008)), with a cut off value of 5.00 cm (sensitivity=80%, specificity=91.67%, PPV=66.7%, 
NPV=95.7%). Conclusions: Assessment of TS by U/S and by pathologic examination are comparable in cases of type I 

(endometrioid) endometrial adenocarcinoma. Both methods are reliable in predicting pelvic LN metastasis with a cut off 
value of 4.5 cm and 5 cm respectively. Preoperative assessment by U/S is more practical and useful in planning the extent of 
surgery and the need for pelvic lymphadenectomy. 
Keywords: Endometrial cancer, Endometrioid adenocarcinoma, Pelviclymphnodes, Lymphadenectomy, Tumour size. 
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INTRODUCTION 

Endometrial cancer is the most common malignancy 

of the female genital tract in the world, and is the 

seventh most common cause of death from cancer in 

women in Western Europe.(1) The incidence has 
considerably increased during the last three decades 

and it is currently the fourth most frequent cancer 

among women, exceeded only by cancer of the breast, 

lung, and colorectal cancers.(2) More than 90% of 

cases occur in women older than 50 years of age, with 

a median age of 63 years.(1) 

Multiple risk factors have been identified; patients 

with endometrial cancer have an identifiable source of 

excess oestrogen and typically display a characteristic 

clinical profile comprising a high body mass index 

(BMI), often with other components of metabolic 

syndrome (e.g. hypertension, diabetes). The evidence 
that greater body fatness (reflected by BMI, measures 

of abdominal girth, and adult weight gain) is a cause 

of endometrial cancer is convincing. Glycaemic load 

is probably a cause of endometrial cancer, while the 

evidence suggesting that sedentary habits (marked by 

sitting time) and adult attained height as causes of 

endometrial cancer is limited. Nulliparity and 
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infertility are also classical risk factors for 

endometrial cancer. Among the causes of infertility, 

polycystic ovarian syndrome (PCOS) seems to be the 

most important.(3,4) 

Other risk factors are early onset of menstruation, late 
menopause, hypertension, unopposed oestrogen 

exposure and tamoxifen. In addition, up to 5% of 

endometrial cancers are associated with Lynch 

syndrome type II (known as hereditary non-polyposis 

colorectal carcinoma syndrome).(3) 

Based on histopathology, molecular profile and 

clinical course, endometrial cancers are divided into 

two categories. Type I which are typically 

endometrioid, low-grade (I–II) adenocarcinomas that 

are usually oestrogen related, they are diagnosed early 

and have a favourable prognosis. And type II 

endometrial cancers that are not hormone dependent 
and are usually grade III endometrioid 

adenocarcinomas, papillaryserous, clearcell 

carcinomas and carcinosarcomas (malignant mixed 

Mullerian tumours). They have p53 mutations and 

loss of hetero zygosity at several chromosomalloci. 

They are associated with early spread and worse 

prognosis.(1) 

The lymphatic spread is the most frequent pathway 

occurring three times more than the blood spread, and 

it allows malignant cells to reach the parametrium, 

vagina, ovaries, and retroperitoneal pelvic and para-
aortic lymph nodes. In general, this type of cancer 

primarily involves the pelvic lymph nodes: external 

iliac, internal iliac, common iliac (medial and lateral) 

and obturator (external and internal in relation with 

the obturator nerve).(5) 

Recent guidelines have divided endometrial cancer 

patients into two groups based on the biological 

character of the malignancy. These two groups are, 

high risk (undifferentiated cancer of any stage or 

deeply infiltrating cancer besides the stage), here 

complete intensive surgical staging is required. And 

low-risk (initially infiltrating cancer, G1–G2) where 
less invasive approach may be performed.(6) 

Risk factors for the recurrence of endometrial 

carcinoma can be divided into uterine and extrauterine 

factors. Uterine factors include histologic type, grade, 

depth of myometrial invasion, cervical involvement, 

vascular invasion, presence of atypical endometrial 

hyperplasia, hormone receptor status and DNA 

ploidy. While extra uterine factors include adnexal 

involvement, intraperitoneal metastasis, positive 

peritoneal cytology and pelvic and para-aortic lymph 
node metastasis.(7,8,9,10,11) 

Studies have demonstrated an important association 

between tumour size (TS) and the risk of lymph node 

(LN) metastases. Accumulating evidence suggests 

that the estimation of TS may improve endometrial 

cancer treatment.(7,12) 

The advantage of using TS is based on the fact that it 
is readily discernible and does not require extra 

resources or an experienced pathologist. On the other 

hand, intra-operative evaluation of other prognostic 

factors such as grade and myometrial invasion 

requires a well-trained pathologist, which is resource 

intensive and can vary depending on frozen or 

paraffin sections.(13,14) 

 

OBJECTIVES 

The aim of the present study was to assess the 

relationship between tumour size and pelvic 

lymphnode metastasis in patients undergoing surgical 

staging for type-1 (endometrioid) endometrial 

adenocarcinoma, in order to plan for proper surgical 

approach. 

 

PATIENTS AND METHOD 

This study is a prospective observational study. It was 

conducted between 1st of June 2016, till 31st of 

December 2016. The study was done after taking the 
permission from the local ethical committee in 

accordance with the ethical standards of the 

responsible committee on human experimentation of 

Alexandria faculty of medicine in Egypt. 

 

Patient Selection and Procedures: Cases were 

selected from those attending the Gynae-Oncology 

Unit of El-Shatby Maternity University Hospital, in 

Alexandria Egypt. 

A total of 29 patients were included. They were 

diagnosed previously as type I (endometrioid) 
endometrial adeno carcinoma and were planned for 

total hysterectomy. Exclusion criteria were type II or 

stage IV endometrial carcinoma, cases unfit for major 

surgery and presence of any other concomitant 

malignancy (genital or extra-genital), and those who 

received pre- operative radio-therapy or hormonal 

therapy. 

After revision of all patients’ clinical data and 

endometrial biopsies (or sampling) results (previously 

obtained to confirm diagnosis), Oral and written 

informed consents were taken. 

For all participants, the tumour size (TS) was obtained 
through a detailed grey-scale 2D trans-vaginal and 

trans-abdominal ultrasound(U/S). It was defined as 

the largest of the three dimensions of the tumour.(15) 

All U/S examinations and assessments of tumour 

dimensions were performed by a single expert 

radiologist, within 10 days prior sampling of the 

endometrial biopsy. 

All cases were subjected to total hysterectomy with 

bilateral salpingo-oophorectomy & bilateral pelvic 

lymphadenectomy (cases where lymphadenectomy 

was not done were excluded from the study). 
All specimens were then subjected to detailed 

histopathologic evaluation, according to the 

protocolfor examination of specimens obtained from 

patients with carcinoma of the endometrium published 

by the Collage of American Pathologists (CAP) 

2016.(16) The largest dimension of each tumour was 

re-assessed pathologically and patients were staged 

according to the FIGO (International Federation of 

Gynaecology and Obstetrics) 2009 staging review.(17) 
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Lymph nodes (LNs) were studied considering positive 

or negative nodes independently of their number or 

percentage. 

 

Outcomes: The main outcome was to assess the 
relation between TS (measured by ultrasound and by 

pathological examination) and LN metastasis in cases 

of type I (endometrioid) endometrial adenocarcinoma. 

The correlation between the TS and other prognostic 

factors such as grade, stage, and lympho- vascular 

space involvement, were also studied as secondary 

outcomes. 

 

Statistical Methodology: Data were collected and 

entered to the computer using SPSS(Statistical 

Package for Social Science) program for statistical 

analysis (version 21).(18) 
Data were entered as numerical or categorical, as 

appropriate. Kolmogorov-Smirnov test of normality 

revealed significance in the distribution of some 

variables, so the non-parametric statistics was 

adopted.(19) 

Data were described using minimum, maximum, 

median and inter-quartile range for not-normally 

distributed data. Categorical variables were described 

using frequency and percentage of total. Comparisons 

were carried out between two studied independent 

not- normally distributed subgroups using Mann-
Whitney U test.(20) Chi-square test was used to test 

association between qualitative variables. Monte 

Carlo correction was carried out when indicated 

(expected cells less than 5 21) 

The intra-class correlation and Bland-Altman plot 

were used to quantify the degree to agreement 

(reliability) between U/S and pathological 

size.(22,23)Box and Whiskers graphs were used. Area 

under the ROC (AUC) was carried using MedCalc 
Software version 14.(24,25) An alpha level was set to 

5% with a significance level of 95%, and a beta error 

accepted up to 20% with a power of study of 80%. 

 

RESULTS 
After application of inclusion and exclusioncriteria, 

29 cases with type I (endometrioid) endome trial 

adeno-carcinoma were recruited and subjected to total 

hysterectomy with bilateral salpingo- oophorectomy 

& bilateral pelvic lymphadenectomy. All specimens 

were subjected to detailed histopathologic evaluation 

using the CAP system. Data were collected, tabulated 
and analysed. 

Patients’ and tumour characteristics are shown in 

Table 1. The median age of studied cases was 60 

years (ranging from 30 to 74), and the median 

calculated tumour size by U/S was 3.5 cm (ranging 

from 1.5 to 8 cm). 

After pathological examination of the excised 

specimens, the median pathologically-measured 

tumour size was 4.0 cm (ranging from 1.5 to 10 cm), 

the majority of cases were grade II (moderately 

differentiated); 17 cases (58.6%), and most of them 
were among stage Ia (tumour involves < half 

myometrial thickness;(17) 19 cases (65.5%). 19 cases 

had LVSI (65.5%), and positive LN affection was 

detected in 5 cases (17.2%). 

 

Table1:Patients’and tumour characteristic features 

 Number Percent 

Patient age(in years)  

-Min-Max 30.0-74.0 

-Mean± S.D. 57.68± 10.93 

-Median 60.0 

Tumour size by ultrasound(in cm)  

-Min-Max 1.5-8.00 

-Mean± S.D. 3.83± 1.98 
-Median. 3.5 

Tumour size by pathology(in cm)  

-Min-Max 1.5-10 

-Mean± S.D. 4.06± 2.59 

-Median. 4.0 

Tumour Grade   

I 8 27.6 

II 17 58.6 

III 4 13.8 

Tumour Stage   

Ia 19 65.5 

Ib 7 24.1 

IIIa 2 6.9 

IIIb 1 3.4 

LVSI   

-ve 19 65.5 

+ve 10 34.5 

LN metastasis   
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-ve 24 82.8 

+ve 5 17.2 

 

Min: Minimum, 

Max: Maximum, 

S.D.: Standard deviation, 
LVSI: Lympho-Vascular Space Invasion. 

L.N.: LymphNode. 

When correlated to LN affection, tumour sizes by US and by gross pathologic examination were significantly 

related to LN metastasis; (p=0.009 and 0.011 respectively), as shown in Table 2, Fig. 1. 

 

Table2: Relation between tumour size and lymphnode metastasis 

 Lymph Node Metastasis Significance (p 

value) Negative (n=24) Positive (n=5) 

Size(by ultrasound) 

- Min-Max 

- Mean±S.D. 

- Median(IQR) 

- KS test 

 

1.50-6.50 

3.39±1.429 

3.50 (2.00-4.50) 

D=0.169,p=0.075NS 

 

3.50-8.00 

5.90±1.746 

6.00 (4.25-7.50) 

D=0.136,p=0.200NS 

 

Z(MW)=2.556 

p=0.009* 

Size(by pathology) 

- Min-Max 
- Mean±S.D. 

- Median(IQR) 

- KS test 

 

1.50-8.00 
3.52±1.658 

3.75 (2.00-4.75) 

D=0.154,p=0.147NS 

 

3.50-10.00 
6.50±2.345 

6.00 (4.75-8.50) 

D=0.216,p=0.200NS 

 

Z(MW)=2.505 

p=0.011* 

 

Min: Minimum, 

Max: Maximum, 

S.D.: Standard deviation, 

IQR: Inter-quartilerange, 

KS: Kolmogorov-Smirnov test of normality, 

MW: Mann-Whitney Utest, 

MC: Monte Carlo correction of Chi-Square significance 

*:statistically significant(p<0.05) 

NS: not statistically significant(p>0.05) 
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Fig.2:Relation between tumour size and lymph node metastasis 

 

When the two used methods for assessment of TS were compared, results showed agreement between TS 

measured by U/S and by pathologic examinations, as shown in Fig. 2. The intra-class correlation coefficient 

(ICC) = 0.975 (95% CI 0.946-0.988) (F=39.376, p=0.000*) 

 

 
Fig. 2: Bland and Altman plot, showing the agreement between tumour size measured by ultrasound and 

by pathologic examinations 
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Diagnostic test accuracy statistics (Area under the 

Receiver Operators Characteristics (ROC) curve): 

The TS measured by U/S (in cms) was a statistically 

significant discriminator of LN metastasis with Area 

Under the ROC Curve(AUC)=0.867(95% CI 0.689-
0.964) (Z=3.810, p=0.0001). The diagnostic criterion 

using Youden index is the level of >4.50 cm with a 

sensitivity of 80.00%(95%CI28.4-99.5%),specificity 

of 79.17% (95%CI 57.8-92.9%), Positive predictive 

value (PPV) of 44.4% and negative predictive value 

of 95.0%. 

While the TZ measured by pathology (in cms) was 

also statistically significant discriminator of LN 

metastasis with Area Under the ROC Curve (AUC) = 

0.858 (95% CI 0.679-0.959) (Z=3.346, p=0.0008). 

The Diagnostic criterion using You denind exis the 

level of >5.00 cm with a sensitivity of 80% 
(95%CI28.4-99.5%), specificity of 91.67% (95% 

CI73.0-99.0%), Positive predictive value (PPV) of 

66.7% and negative predictive value of 95.7%. 

Pair wise comparison for the two ROC curves 

revealed statistically non-significant difference 

(Z=0.280,p=0.7793) (using Delong method, De long 

et al., 1988). (Fig. 3 and 4) 

 

Fig.3: Detection of lymphnode metastasis by tumour size measured by both ultrasound(U/S) and 

pathology. 

Area under the ROC curve forlymphnode metastasis 

 

 
Fig.4:Pair wise comparison for the two ROC curves 

For detection of lymphnodemetastasisbytumour size measured by both ultrasound (U/S) and pathology. 

Area under the ROC curve for lymph node metastasis 
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DISCUSSION 

Pelvic lymphadenectomy during surgical staging for 

endometrial cancer is still a controversial issue. 

Recent recommendations  have limited 

lymphadenectomy to intermediate-high risk cancers; 
those with more than 50% myometrial invasion, 

grades II and III endometrioid carcinoma, and type II 

(non- endometrioid) endometrial cancer.(26) 

This prospective study was carried out to assess the 

relation between TS and pelvic LN metastasis in cases 

planned for surgical staging for type I endometrial 

adenocarcinoma, and if this could be considered as a 

reliable risk factor that may guide for the decision of 

pelvic lymphadenectomy during surgery. 

To our knowledge, all the previous similar researches 

which related TS to LN metastasis and/or other 

prognostic factors for endometrial cancer have 
assessed TS by gross pathologic examination rather 

than by U/S examination.(7,27,28) 

We thought that assessing TZ by U/S will be more 

reliable, as this tool is available pre-operatively and 

would guide decision making for proper surgical 

approach or at least for selecting more qualified 

surgeons or estimating the possible duration of 

surgery. The current study is the first one that utilises 

U/S (rather than pathology) in assessment of TS in 

order to relate it to LN metastasis. Not only that, we 

also detected an agreement between both methods 
(U/S and pathologic examination)in measuring TS, 

and thus, could be used for prediction of pelvic LN 

metastasis, but with a different cut off values (4.5cm 

for TS by U/S, and 5cm for TS by pathology). 

Thirty four cases were primary enrolled in the present 

study, 5 cases were excluded; two were stageIV (and 

started adjuvant chemotherapy), two others had only 

total hysterectomy with bilateral salpingo- 

oophorectomy without lymphadenectomy due 

tomorbid obesity and operative difficulty. And the 

lastone -82 years- died due to cardiac arrest prior 

scheduling for laparotomy. 
Our results showed that TS can be utilized to verify 

the presence of pelvic LN metastasis, with cutoff 

value of 4.5 cm for measuring TS by U/S, and of 5 cm 

for measuring TS by gross pathology. 

In 2010, ESMO (European Society for Medical 

Oncology) guidelines have published that TS and 

location are to be considered in assessment of 

endometrial cancer, although not included in the 

FIGO (International Federation of Gynaecology and 

Obstetrics) staging.(1) The same was published by the 

NCCN (National Comprehensive Cancer Network) 
guidelines, 2013, they stated that patients with stage I 

endometrial cancer and who are completely surgically 

staged are stratified by adverse risk factors (i.e. age, 

positive lympho-vascular space invasion, tumour size, 

and lower uterine (cervical/glandular) segment 

involvement.(29) No additional considerations were 

published in the guidelines of ESMO-ESGO-ESTRO 

Consensus Conference on Endometrial Cancer in 

2016.(12) and the more recent NCCN guidelines in 

2017.(30) 

In a previous study in 1991, Lurain et al reported 

decrease in the risk of lymph node metastases and an 

increase of survival in tumours <2 cm.(31) 

In more recent studies, other(higher) cutoff values 
were reported to predict LN metastasis. One hundred 

forty seven cases of endometrial carcinoma were 

studied by Berretta et al, they have found that a 

marked correlation existed between tumour largest 

diameter and nodal metastases. The average 

dimension of tumour with nodal metastases was 6.3 

cm (±3.1) and the median was 6.5cm. The correlation 

coefficient was 0.003 (p<0.01).(7) This cut off value 

was close to theone estimated by pathology in the 

current study(5 cm). 

Senol et al, have stated that tumour diameter was 

found to be predictor for recurrence with higher 
values than generally accepted.(32) Similarly, Mahdi et 

al, reported that TS was an independent predictor of 

LN metastasis and disease-specific survival inpatients 

with endometrioid endometrial carcinoma grossly 

confined to the uterus (stage I). Tumour (5 cm) was a 

predictor of disease-specific survival but no difference 

in outcome was noted between tumour (2–5 cm) and 

tumour (<2 cm).(27) 

Ina more recent studyin2016, Canlorbe et al have 

stated that TS was an independent prognostic factor of 

LN involvement in women with low-risk endometrial 
cancer and could be a valuable additional histological 

criterion for selecting women at increased risk of LN 

metastases to better adapt surgical staging. Again they 

assessed TS pathologically, and reported that TS < 35 

mm was emerged as the optimal threshold for a higher 

rate of nodal involvement and a lower recurrence-free 

survival in women with low-risk endometrial cancer 

associated with LN metastases to better adapt surgical 

staging.(28) 

 

CONCLUSIONS AND RECOMMENDATIONS 

We concluded that preoperative assessment of TS by 
U/S is comparable to postoperative assessment by 

pathologic examination of the excised biopsies, 

incases of type I (endometrioid) endometrial 

adenocarcinoma. Both methods are reliable in 

predicting pelvic LN metastasis with a cut off value of 

4.5 cm and 5 cm respectively. 

Preoperative assessment by U/S may be considered 

more practical and useful in planning the extent of 

surgery and the need for pelvic lymphadenectomy. 

However, the relatively small number of cases in the 

current study may be a limitation. Therefore, we 
recommend establishment of more studies with larger 

numbers to confirm the calculated results. 

We also recommend assessment of TS by measuring 

tumour volume (using the three dimensions) rather 

than the biggest diameter; this may elicit more precise 

results. 

 

REFERENCES 
1. Plataniotis G,Castiglione M. Endometrial cancer: 



Varshney M  

268 

Journal of Advanced Medical and Dental Sciences Research |Vol. 6|Issue 2| February 2018 

ESMO Clinical Practice Guidelines for diagnosis, 
treatment and follow-up. Annals of Oncology. 
2010;21(suppl_5):v41- v5. 

2. Amant F, Moerman P, Neven P, Timmerman D, Van 
Limbergen E, Vergote I. Endometrial cancer. Lancet. 

2005;366(9484):491-505. 
3. Rosato V, Zucchetto A, Bosetti C,Dal Maso L, 

Montella M, Pelucchi C, et al. Metabolic syndrome 
andendometrial cancer risk. Ann Oncol. 
2011;22(4):884-9. 

4. BarryJA,AziziaMM,HardimanPJ.Riskofendometrial, 
ovarian and breast cancer in women with 
polycysticovary syndrome: a systematic review and 

meta-analysis. Hum Reprod Update. 2014;20(5):748-
58. 

5. PatrelliTS, Berretta R, Rolla M, Vandi F, Capobianco 
G, Gramellini D, et al. Pelvic lymphadenectomy in 
endometrial cancer: our current experience. Eur J 
Gynaecol Oncol 2009,30:536-8. 

6. Colombo N, Preti E, Landoni F, Carinelli S, Colombo 
A, Marini C and Sessa C; ESMO Guidelines 

WorkingGroup. Endometrial cancer: ESMO Clinical 
Practice Guidelines for diagnosis, treatment and 
follow-up. Ann Oncol. 22(Suppl 6):35–39. 2011. 

7. Berretta R, Patrelli TS, Migliavacca C, Rolla M, 
Franchi L, Monica M, et al. Assessment of tumor size 
as a useful marker for the surgical staging of 
endometrial cancer. Oncol Rep. 2014;31(5):2407-12. 

8. PatrelliTS, BerrettaR, Rolla M, Vandi F, CapobiancoG, 

Gramellini D, et al. Pelvic lymphadenectomy in 
endometrial cancer: our current experience. Eur J 
Gynaecol Oncol. 2009;30(5):536-8. 

9. Nofech-Mozes S, Ackerman I, Ghorab Z, Ismiil N, 
Thomas G, Covens A, et al. Lymphovascular Invasion 
Isa Significant Predictor for Distant Recurrence in 
Patients With Early-Stage Endometrial Endometrioid 
Adenocarcinoma. American Journal of Clinical 
Pathology. 2008;129(6):912-7. 

10. Merisio C,Berretta R,De Ioris A,Pultrone DC, Rolla M, 
GiordanoG,etal.Endometrialcancerinpatientswith 
preoperative diagnosis of atypical endometrial 
hyperplasia. European Journal of Obstetrics and 
Gynecology and Reproductive Biology.122(1):107-11. 

11. GizzoS,DiGangiS,BertoccoA,NoventaM,Fagherazzi S, 
Ancona E, et al. Levonorgestrel intrauterine system in 
adjuvant tamoxifen treatment: balance of breast risks 

and endometrial benefits--systematic review of 
literature. Reprod Sci. 2014;21(4):423-31. 

12. Colombo N, Creutzberg C, Amant F, Bosse T, 
Gonzalez- Martin A, Ledermann J, et al. ESMO-
ESGO-ESTRO 
ConsensusConferenceonEndometrialCancer:diagnosis, 
treatment and follow-up. Ann Oncol. 2016;27(1):16-
41. 

13. Kumar S, Bandyopadhyay S, Semaan A, Shah JP, 
Mahdi H, Morris R, Munkarah A, Ali-Fehmi R. The 
role of frozen section in surgical staging of low risk 
endometrial cancer. PLoS One 2011, 6:e21912. 

14. Frumovitz M, Slomovitz BM, Singh DK, Broaddus 
RR, Abrams J, Sun CC, Bevers M, Bodurka DC. 
Frozen section analyses as predictors of lymphatic 
spread in patients with early-stage uterine cancer. J Am 

Coll Surg, 2004,199:388–93. 
15. AlHilli MM, Podratz KC, Dowdy SC, et al. 

Preoperative biopsy and intraoperative tumor diameter 
predict lymph node dissemination in endometrial 
cancer. GynecolOncol. 2013;128(2):294–9. 

16. Lankarani SM, Gilks CB, Soslow R, Oliva E. College 
of American Pathologists.Protocol for examination of 
specimens from patients with Primary Carcinoma of 
the endometrium. Version: Endometrium 
3.3.0.0.CAP;2013. Revised: January 28, 2016. 

17. Mutch DG. The New FIGO Staging System for 
Cancers of the Vulvq, Cervix, Endometrium, and 
Sarcomas. Gynecol Oncol 2009,115:325-8. 

18. IBMCorp.IBMSPSSStatisticsforWindows,Version 
21.0.NY:Armonk,NY:IBMCorp.;Released 2012. 

19. Field A. Discovering Statistics Using IBM SPSS 
Statistics: SAGE Publications; 2013. 

20. Mann HB, Whitney DR. On a test of whether one of 

two random variables is stochastically larger than the 
other. The annals of mathematical statistics. 1947: 50-
60. 

21. Smith PW, Forster JJ, McDonald JW. Monte Carlo 
exact tests for square contingency tables. Journal of the 
Royal Statistical Society Series A (Statistics in 
Society). 1996: 309-21. 

22. Bartko JJ. The intraclass correlation coefficient as a 

measureofreliability.Psychologicalreports.1966;19(1): 
3-11. 

23. Bland JM, Altman D. Statistical methods for assessing 
agreementbetweentwomethodsofclinicalmeasurement. 
The lancet. 1986; 327(8476): 307-10. 

24. DeLong ER, DeLong DM, Clarke-Pearson DL. 
Comparing the areas under two or more correlated 
receiver operating characteristic curves: a 

nonparametric approach. Biometrics. 1988: 837-45. 
25. Schoonjans F, Zalata A, Depuydt C, Comhaire F. 

MedCalc: a newcomputer programfor medical 
statistics. Computer methods and programs in 
biomedicine. 1995; 48(3):257-62. 

26. Wright JD, Barrena Medel NI, Sehouli J, Fujiwara 
Kand Herzog TJ: Contemporary management of 
endometrial cancer. Lancet. 379:1352–1360. 2012. 

27. Mahdi H, MunkarahAR, Ali-Fehmi R, Woessner J, 

Shah SN, Moslemi-Kebria M. Tumor size is an 
independent predictor of lymph node metastasis and 
survival in early stage endometrioid endometrial 
cancer. Arch Gynecol Obstet (2015) 292:183–90. 

28. CanlorbeG,BendifallahS,LaasE,RaimondE,Graesslin 
O,et al. Tumor Size, an Additional Prognostic Factor to 
Include in Low-Risk Endometrial Cancer: Results of a 
French Multicenter Study. Ann Surg Oncol. 2016 

Jan;23(1):171-7. 
29. National Comprehensive Cancer Network Guidelines 

in Oncology (NCCN Guidelines®). Uterine Neoplasms 
(Version 1-2013). 
http://www.nccn.org/professionals/physician_gls/pdf/ut
er ine.pdf 

30. National Comprehensive Cancer Network Guidelines 
in Oncology (NCCN Guidelines®). Uterine Neoplasms 

(Version 2-2017 – April 25 2017). 
http://www.nccn.org/professionals/physician_gls/pdf/ut
er ine.pdf. 

31. Lurain JR, Rice BL, Rademaker AW, Poggensee LE, 
Schink JC and Miller DS: Prognostic factors associated 
with recurrence in clinical stage I adenocarcinoma of 
the endometrium. Obstet Gynecol 78: 63-69, 1991. 

32. Senol T, Polat M, Ozkaya E, Karateke A. Tumor 

Diameter for Prediction of Recurrence, Disease Free 
and OverallSurvivalinEndometrialCancer 
Cases.AsianPac J Cancer Prev, 16 (17), 7463-6. 


	Monika Varshney
	Assistant Professor, Department of Obstetrics & Gynaecology, Saraswathi Institute of Medical Sciences, Anwarpur, Hapur, U.P, India
	ABSTRACT:
	Corresponding author: Monika Varshney, Assistant Professor, Department of Obstetrics & Gynaecology, Saraswathi Institute of Medical Sciences, Anwarpur, Hapur, U.P, India
	INTRODUCTION
	OBJECTIVES
	PATIENTS AND METHOD
	Table1:Patients’and tumour characteristic features
	Table2: Relation between tumour size and lymphnode metastasis
	Fig. 2: Bland and Altman plot, showing the agreement between tumour size measured by ultrasound and by pathologic examinations
	Fig.3: Detection of lymphnode metastasis by tumour size measured by both ultrasound(U/S) and pathology.
	CONCLUSIONS AND RECOMMENDATIONS
	REFERENCES
	1. Plataniotis G,Castiglione M. Endometrial cancer: ESMO Clinical Practice Guidelines for diagnosis, treatment and follow-up. Annals of Oncology. 2010;21(suppl_5):v41- v5.
	2. Amant F, Moerman P, Neven P, Timmerman D, Van Limbergen E, Vergote I. Endometrial cancer. Lancet. 2005;366(9484):491-505.
	3. Rosato V, Zucchetto A, Bosetti C,Dal Maso L, Montella M, Pelucchi C, et al. Metabolic syndrome andendometrial cancer risk. Ann Oncol. 2011;22(4):884-9.
	4. BarryJA,AziziaMM,HardimanPJ.Riskofendometrial, ovarian and breast cancer in women with polycysticovary syndrome: a systematic review and meta-analysis. Hum Reprod Update. 2014;20(5):748-58.
	5. PatrelliTS, Berretta R, Rolla M, Vandi F, Capobianco G, Gramellini D, et al. Pelvic lymphadenectomy in endometrial cancer: our current experience. Eur J Gynaecol Oncol 2009,30:536-8.
	6. Colombo N, Preti E, Landoni F, Carinelli S, Colombo A, Marini C and Sessa C; ESMO Guidelines WorkingGroup. Endometrial cancer: ESMO Clinical Practice Guidelines for diagnosis, treatment and follow-up. Ann Oncol. 22(Suppl 6):35–39. 2011.
	7. Berretta R, Patrelli TS, Migliavacca C, Rolla M, Franchi L, Monica M, et al. Assessment of tumor size as a useful marker for the surgical staging of endometrial cancer. Oncol Rep. 2014;31(5):2407-12.
	8. PatrelliTS, BerrettaR, Rolla M, Vandi F, CapobiancoG, Gramellini D, et al. Pelvic lymphadenectomy in endometrial cancer: our current experience. Eur J Gynaecol Oncol. 2009;30(5):536-8.
	9. Nofech-Mozes S, Ackerman I, Ghorab Z, Ismiil N, Thomas G, Covens A, et al. Lymphovascular Invasion Isa Significant Predictor for Distant Recurrence in Patients With Early-Stage Endometrial Endometrioid Adenocarcinoma. American Journal of Clinical P...
	10. Merisio C,Berretta R,De Ioris A,Pultrone DC, Rolla M, GiordanoG,etal.Endometrialcancerinpatientswith preoperative diagnosis of atypical endometrial hyperplasia. European Journal of Obstetrics and Gynecology and Reproductive Biology.122(1):107-11.
	11. GizzoS,DiGangiS,BertoccoA,NoventaM,Fagherazzi S, Ancona E, et al. Levonorgestrel intrauterine system in adjuvant tamoxifen treatment: balance of breast risks and endometrial benefits--systematic review of literature. Reprod Sci. 2014;21(4):423-31.
	12. Colombo N, Creutzberg C, Amant F, Bosse T, Gonzalez- Martin A, Ledermann J, et al. ESMO-ESGO-ESTRO ConsensusConferenceonEndometrialCancer:diagnosis, treatment and follow-up. Ann Oncol. 2016;27(1):16-41.
	13. Kumar S, Bandyopadhyay S, Semaan A, Shah JP, Mahdi H, Morris R, Munkarah A, Ali-Fehmi R. The role of frozen section in surgical staging of low risk endometrial cancer. PLoS One 2011, 6:e21912.
	14. Frumovitz M, Slomovitz BM, Singh DK, Broaddus RR, Abrams J, Sun CC, Bevers M, Bodurka DC. Frozen section analyses as predictors of lymphatic spread in patients with early-stage uterine cancer. J Am Coll Surg, 2004,199:388–93.
	15. AlHilli MM, Podratz KC, Dowdy SC, et al. Preoperative biopsy and intraoperative tumor diameter predict lymph node dissemination in endometrial cancer. GynecolOncol. 2013;128(2):294–9.
	16. Lankarani SM, Gilks CB, Soslow R, Oliva E. College of American Pathologists.Protocol for examination of specimens from patients with Primary Carcinoma of the endometrium. Version: Endometrium 3.3.0.0.CAP;2013. Revised: January 28, 2016.
	17. Mutch DG. The New FIGO Staging System for Cancers of the Vulvq, Cervix, Endometrium, and Sarcomas. Gynecol Oncol 2009,115:325-8.
	18. IBMCorp.IBMSPSSStatisticsforWindows,Version 21.0.NY:Armonk,NY:IBMCorp.;Released 2012.
	19. Field A. Discovering Statistics Using IBM SPSS Statistics: SAGE Publications; 2013.
	20. Mann HB, Whitney DR. On a test of whether one of two random variables is stochastically larger than the other. The annals of mathematical statistics. 1947: 50-60.
	21. Smith PW, Forster JJ, McDonald JW. Monte Carlo exact tests for square contingency tables. Journal of the Royal Statistical Society Series A (Statistics in Society). 1996: 309-21.
	22. Bartko JJ. The intraclass correlation coefficient as a measureofreliability.Psychologicalreports.1966;19(1): 3-11.
	23. Bland JM, Altman D. Statistical methods for assessing agreementbetweentwomethodsofclinicalmeasurement. The lancet. 1986; 327(8476): 307-10.
	24. DeLong ER, DeLong DM, Clarke-Pearson DL. Comparing the areas under two or more correlated receiver operating characteristic curves: a nonparametric approach. Biometrics. 1988: 837-45.
	25. Schoonjans F, Zalata A, Depuydt C, Comhaire F. MedCalc: a newcomputer programfor medical statistics. Computer methods and programs in biomedicine. 1995; 48(3):257-62.
	26. Wright JD, Barrena Medel NI, Sehouli J, Fujiwara Kand Herzog TJ: Contemporary management of endometrial cancer. Lancet. 379:1352–1360. 2012.
	27. Mahdi H, MunkarahAR, Ali-Fehmi R, Woessner J, Shah SN, Moslemi-Kebria M. Tumor size is an independent predictor of lymph node metastasis and survival in early stage endometrioid endometrial cancer. Arch Gynecol Obstet (2015) 292:183–90.
	28. CanlorbeG,BendifallahS,LaasE,RaimondE,Graesslin O,et al. Tumor Size, an Additional Prognostic Factor to Include in Low-Risk Endometrial Cancer: Results of a French Multicenter Study. Ann Surg Oncol. 2016 Jan;23(1):171-7.
	29. National Comprehensive Cancer Network Guidelines in Oncology (NCCN Guidelines®). Uterine Neoplasms (Version 1-2013). http://www.nccn.org/professionals/physician_gls/pdf/uter ine.pdf
	30. National Comprehensive Cancer Network Guidelines in Oncology (NCCN Guidelines®). Uterine Neoplasms (Version 2-2017 – April 25 2017). http://www.nccn.org/professionals/physician_gls/pdf/uter ine.pdf.
	31. Lurain JR, Rice BL, Rademaker AW, Poggensee LE, Schink JC and Miller DS: Prognostic factors associated with recurrence in clinical stage I adenocarcinoma of the endometrium. Obstet Gynecol 78: 63-69, 1991.
	32. Senol T, Polat M, Ozkaya E, Karateke A. Tumor Diameter for Prediction of Recurrence, Disease Free and OverallSurvivalinEndometrialCancer Cases.AsianPac J Cancer Prev, 16 (17), 7463-6.

