02.07.2017

Dear Editor,

First of all, thank you for your kind cooperation and support. We would like to thank reviewers for their time and consideration. To be reconsidered, revisions were made according to the reviewer’s comments. The response to reviewer’s query is listed below and highlighted in manuscript. 

Kindest Regards,

Gunsu Kimyon, MD.

Address: Etlik Zubeyde Hanim Women’s Health Teaching and Research Hospital, Gynecologic Oncology Division, Etlik Street, Post code: 06010, Kecioren / Ankara / TURKEY

e-mail: gunsukimyon@gmail.com 

Telephone number: +90 312 3220180;
Fax number: +90 312 3238191

Reviewer’s comments

Comment #1: There are some grammatical errors that should
be corrected. An example is Kumar et al. found that tumor histology,
myometrial invasion, grade and extra-uterine metastatic disease were
effective for lymph node metastasis in EC.
Answer #1: The language of manuscript was reconsidered. Changes were highlighted in manuscript. 

Comment #2: Instead of citing your own previous studies many times, it could had been
better to use oher references
Answer #2: According to your comment, different study was referred. 
THE RESULTS OF SURGICO-PATHOLOGIC FACTORS IN PATIENTS WITH NON-ENDOMETRIOID TYPE ENDOMETRIAL CANCER: IS TUMOR TYPE IMPORTANT FOR LYMPH NODE METASTASIS?

Çigdem Kilic, MD †
Osman Turkmen, MD †
Gunsu Kimyon Comert, MD †
Selcan Sinaci, MD ‡
Bulent Yirci, MD ‡
Yasin Durmus, MD †
Alper Karalok, MD †
Derman Basaran, MD †
Taner Turan, MD †
† Etlik Zubeyde Hanim Women’s Health Teaching and Researching Hospital, Gynecologic Oncology Clinic

‡ Etlik Zubeyde Hanim Women’s Health Teaching and Researching Hospital, Gynecology Clinic
Correspondence

Çiğdem Kılıç

Address: Etlik Zubeyde Hanim Women’s Health Teaching and Research Hospital, Gynecologic Oncology Division, Etlik Street, Post code: 06010, Ankara / TURKEY

e-mail: cigdemkilic2002@gmail.com

Telephone number: +90 312 5674460;
Fax number: +90 312 3238191
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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 I, 6 patients had stage II, 47 patients had stage III 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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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 IIIC 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 IIIC 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 IIIC1 and existence of paraaortic lymph node metastasis has been staged as IIIC2.
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 I EC is determined in 80% of the patients and is estrogen dependent. On the other hand, Type II 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 II 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 primer tumor, who did not undergo lymphadenectomy and the ones having neo-adjuvant treatment were excluded. The ethical board approval was obtained before the study. 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 Annova 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 I, 6 patients had stage II, 47 patients had stage III 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 (≥1/2) 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. 
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.
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.
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).
Discussion
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, adnexal involvement, omental spread and presence of non-nodal extra-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 if grade 3 (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 III-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).
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 lymphatic spread in the undifferentiated type was increased about 3.5-fold (OR: 3.489, CI: 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 significantly 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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