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Can complete tumor resection be predicted in advanced primary epithelial ovarian cancer? A systematic evaluation of 360 consecutive patients

INTRODUCTION

The overall prognosis of patients with EOC has been increasing over the past few decades [START_REF] Mcguire | Cyclophosphamide and cisplatin compared with paclitaxel and cisplatin in patients with stage III and stage IV ovarian cancer[END_REF][START_REF] Armstrong | Intraperitoneal cisplatin and paclitaxel in ovarian cancer[END_REF]. This is attributed not only to the development of radical cytoreductive techniques aiming at maximal tumor reduction even in advanced stages, but also to the establishment of platinum-based chemotherapy combined with paclitaxel. [START_REF] Mcguire | Cyclophosphamide and cisplatin compared with paclitaxel and cisplatin in patients with stage III and stage IV ovarian cancer[END_REF][START_REF] Armstrong | Intraperitoneal cisplatin and paclitaxel in ovarian cancer[END_REF]. Validated data show that in the primary occurrence of the disease, each 10% increase in cytoreduction correlates with a 5.5% increase in median survival of the affected patients [START_REF] Aletti | Ovarian cancer surgical resectability: relative impact of disease, patient status, and surgeon[END_REF]. However, the ability to successfully perform optimal cytoreduction varies widely in the published series and ranges from 20% to 90%, depending on the training status of the surgeons and their individual experience.

Gynecologic oncologists at high-volume-centers are regarded as best suited to perform those surgeries [START_REF] Vernooij | The outcomes of ovarian cancer treatment are better when provided by gynecologic oncologists and in specialized hospitals: a systematic review[END_REF][START_REF] Eisenkop | The impact of subspecialty training on the management of advanced ovarian cancer[END_REF][START_REF] Paulsen | Improved short-term survival for advanced ovarian, tubal, and peritoneal cancer patients operated at teaching hospitals[END_REF][START_REF] Du Bois | consensus statements on the management of ovarian cancer: final document of the 3rd International Gynecologic Cancer Intergroup Ovarian Cancer Consensus Conference (GCIG OCCC 2004)[END_REF].

Despite the fact that optimal tumor debulking surgery is regarded as the cornerstone of therapeutic management in EOC no reliable parameters could yet be established in the clinical routine, which would predict a complete tumor resection in advanced cases [START_REF] Bristow | Delaying the primary surgical effort for advanced ovarian cancer: a systematic review of neoadjuvant chemotherapy and interval cytoreduction[END_REF][START_REF] Van Der Burg | The effect of debulking surgery after induction chemotherapy on the prognosis in advanced epithelial ovarian cancer. Gynecological Cancer Cooperative Group of the European Organization for Research and Treatment of Cancer[END_REF][START_REF] Rose | Secondary surgical cytoreduction for advanced ovarian carcinoma[END_REF][START_REF] Colombo | Aggressive surgical strategies in advanced ovarian cancer: a monocentric study of 203 stage IIIC and IV patients[END_REF][START_REF] Vergote | Randomised EORTC-GCG/NCIC-CTG Trial comparing primary debulking surgery with neoadjuvant chemotherapy followed by interval debulking surgery in stage IIIc-IV ovarian, fallopian tube and peritoneal cancer[END_REF].

Primary aim of the present study was to identify independent predictors of complete tumor resection and major operative morbidity in primary tumordebulking for EOC, in a highvolume university-hospital, reference-centre for EOC.

MATERIALS AND METHODS

Patients selection and primary operation

We conducted a prospective systematic evaluation of the intraoperative tumor dissemination pattern in all women with primary advanced EOC FIGO-stage III-IV [START_REF]International Federation of Gynecology and Obstetrics: Changing in definitions of clinical staging for carcinoma of the cervix and ovary[END_REF] operated in the Department of Gynaecology&Obstetrics in the Charité-Campus Virchow-Clinic between 09/2001 and 08/2009. Stage I/II and IIIc only due to positive lymph nodes were not included into the present analysis. In total 360 eligible patients were evaluated for the present analysis.

Patients who underwent an interval-debulking-surgery (n=41) after neoadjuvant chemotherapy where excluded from the present evaluation. Staging was defined in accordance with FIGO-criteria for EOC [START_REF]International Federation of Gynecology and Obstetrics: Changing in definitions of clinical staging for carcinoma of the cervix and ovary[END_REF]. In all patients the past medical history and comorbidities were pre-operatively evaluated. All patients underwent a preoperative cardiologic evaluation whether they were able to undergo such an extensive surgery. Patients with severe cardiovascular or other comorbidities were excluded from such extensive tumordebulking procedures and were initially treated by neoadjuvant chemotherapy, they were hence not included into the present analysis.

All operations were performed by one of only four, senior and highly experienced gynaecologic-oncologic-surgeons. The same surgical team operated all the cases in cooperation with senior general surgeons, when needed, for the approach in the upper abdomen. Our general surgery clinic is a reference-centre for hepatobiliary surgery and liver transplantation, so the general surgery team was highly experienced.

Every operative cytoreduction was primarily aiming at a maximal tumor resection with no visible macroscopical tumor residuals. Standard procedures included midline laparatomy, peritoneal cytology, extrafascial hysterectomy, adnectomy, infragastric omentectomy and systematic pelvic and paraaortic lymph node dissection if a complete tumor resection could be obtained. In cases of advanced tumor disease, additional procedures, such as peritonectomy, including stripping of the diaphragm, bowel resection, splenectomy and/or partial resection of other affected organs (e.g. spleen, liver, and pancreas) were performed in order to achieve an optimal tumor debulking.

The tumor pattern was intraoperatively assessed by an independent person based on the surgical procedures performed and postoperative interview of the surgeon. Postoperatively, all histological findings were documented and all collected data were entered into a validated documentation system ("Intraoperative Mapping of Ovarian Cancer"), especially developed for ovarian neoplasms with special focus on the description of the tumor-pattern, maximal tumor burden and postoperative residual tumor mass (0, <0.5cm, <1cm, <2 cm, >2 cm) [START_REF] Sehouli | IMO"--intraoperative mapping of ovarian cancer[END_REF].

Additionally, the amount of preoperative ascites (none, <500 ml and >500 ml) was recorded.

The most recent version of Cancer Therapy Evaluation Program, CTCAE v3.0 (Common Terminology Criteria for Adverse Events version 3.0) representing a comprehensive, multimodality grading system for reporting the acute and late effects of cancer treatment was applied to define major operative morbidity. Only major morbidity grade 3-5 according to NCI-CTCAE version 3.0. was considered in the logistic models.

All relevant patients' data including history, and follow-up-and survival data were abstracted from the patients' records. Survival data of the patients were last updated in August 2009 based on patient's files and/or responses from their insurance companies or information obtained from their local residents' registration office.

Intraoperative Mapping of Ovarian Cancer (IMO)

The "Intraoperative Mapping of Ovarian Cancer" (IMO) represents a detailed surgical and histopathological documentation system developed in our clinic in order to obtain a better and more objective description of the ovarian tumor spread within the abdominal cavity and to define more precisely the histopathological features of the malignancy (figure 1). There is no limit of the amount of tumor that is needed for a specific IMO-field to be labelled "involved"; the presence of any macroscopical tumor, regardless of its size, is sufficient to render the particular IMO-field as "tumor positive. [START_REF] Sehouli | IMO"--intraoperative mapping of ovarian cancer[END_REF][START_REF] Fotopoulou | Primary radical surgery in elderly patients with epithelial ovarian cancer: analysis of surgical outcome and long-term survival[END_REF][START_REF] Sehouli | Intra-abdominal tumor dissemination pattern and surgical outcome in 214 patients with primary ovarian cancer[END_REF]. The patients´ informed consent was always given prior to surgery and documentation. The levels and fields according to which the abdominal cavity is divided into are presented in figure 1.

Statistics

Statistical analysis was performed using SPSS-statistical-software, version 16.0 (SPSSInc., 233S. Wacker Drive, Chicago/Illinois,USA). The Fisher's exact-test was used for the univariate analysis of dichotomous variables. The Student's t-test or the Mann-Whitney-U-test was used for the comparison of continuous variables after testing for normality violations with the Shapiro-Wilk test.

Univariate-and multivariate-analysis of dichotomous variables were performed using logistic regression. Odds-ratios (OR) were given with corresponding 95%-Confidence-Intervals (95%CI). Predictive and risk-factors were assessed for significance using logistic-regression analysis.

All reported significance was two-tailed at a level of 0.05.

RESULTS

A total of 360 EOC-patients were included in the present analysis. Median patient's age in the entire cohort was 58 years (range:15-92). Main histological type was serous-papillary (59%), while 57% of the tumors were poorly-differentiated. A total of 287 patients had an initial FIGO-stage-III. In 61% a complete tumor resection could be obtained with no macroscopic tumor-residuals, while 14% had postoperative tumor residuals of less than 0.5cm maximal diameter; 12% 0.5-1cm, 2% 1-2cm and 10% larger than 2cm. None of the 73 FIGO-stage IV patients had liver parenchymal metastases; in cases of liver involvement only the liver capsule had tumor; so we included the equivalent operative procedure as peritonectomy and not as liver resection. Most patients with FIGO-IV disease (i.e. 80%) were defined so due to malignant pleural effusion.

A total of 60 patients (17%) developed a grade 3-5 morbidity according to NCI-CTCAE version-3.0. with infection (8%) and pulmonary-complications (8%), being the most common.. Median operative time of the entire patients cohort was 261 minutes (range:50-592). Details of patients' characteristics are summarized in table 1.

Intraoperative tumor dissemination pattern and localization of tumor residuals

According to "IMO", intraoperative tumor dissemination-pattern was significantly different in all three IMO-levels (level 1-3) between the two patient groups (i.e. tumor free and not-tumor free operated patients). Level-1 was involved in 90% vs. 99% of the tumor free vs. not-tumor free operated patients respectively (p=0.04); tumor was found in level-2 in 59% vs. 97% (p<0.001) and in level-3 in 38% vs. 83% (p<0.001) of the two patients groups. Maximal tumor load was also highly significant different between both patients groups. In the vast majority of both tumor-free and not-tumor-free operated patients, maximal tumor load was located in the pelvic area, i.e. level-1 (80% vs. 69% respectively; p=0.004).

When evaluating the localization of tumor residuals in the subgroup of not-tumorfree operated patients, then in the majority of the patients (62%) tumor residuals were localized in level-2, i.e. middle abdomen, which usually represented mesenterium and radix mesenterii. Tumor dissemination patterns, tumor-residuals and maximal tumor load of all patients are presented in detail in figure 1.

Surgical procedures and major operative morbidity

Operative procedures included tumor debulking in all 4 abdominal quadrants, in order to obtain maximal tumor reduction. Operative procedures are presented in detail in table 2.

Compared to patients with any postoperative tumor residuals, tumor-free operated patients had higher rates of pelvic-and paraaortic lymph node dissection (47% vs. 86%; p<0.001 and 54% vs. 85%; p<0.001 respectively) and lower rates of intestinal resection (60% vs. 39%; p<0.001) and colostomy/ileostomy (12% vs. 3%; <0.001). Major operative complications of grade 3-5 according to NCI-CTCAE version 3.0 were also higher among non-tumorfree operated patients (32% vs. 7%; p<0.001), especially regarding intestinal complications, such as anastomotic leak (p=0.02), organ failure (p<0.001), operative mortality within 30 days after surgery (0.01) and major pulmonary complications (p=0.05). Also, tumor-free operated patients had in median significantly shorter operation times than not-tumor free ones (250 vs. 286 minutes; p=0.006).

Regarding tumor related characteristics, tumor free operated patients had, compared to nottumor free operated patients, a lower median age (p<0.001), higher probability of presenting with early tumor stages FIGO I/II (p<0.001) and high differentiation (p=0.003), higher rate of negative lymph node status (p<0.001), while having lower rates of ascites (p<0.001), and lower median preoperative CA125 values (p<0.001).

When evaluating operative morbidity, multivariate analysis identified intestinal resection as the single independent risk-factor for major surgical complications (OR:2.8; 95%CI:1.4-4.2; p=0.01). Complete tumor resection appeared to have a significant protective effect against operative morbidity (OR:0.6; 95%CI:0.3-1.8; p=0.04), meaning that patients without tumor residuals developed lower complications i.e. in terms of anastomotic leak, attributed highly probably the fact that patients with tumor residuals had an impaired wound healing and overall lower healing capacities due to the higher tumor load. Age above 65 years, more than 4 IMO-fields of tumor involvement, pelvic and/or paraaortic lymph node dissection, FIGOstage III vs. IV, the presence of ascites and long operative time (>180 minutes) could not be identified as independent risk factors for a higher operative morbidity and mortality.

Predictors of complete tumor resection

In the multivariate analysis tumor-dissemination pattern in more than 4 IMO-fields appeared to be the strongest and exclusive independent predictor of incomplete tumor-resection (i.e. any macroscopic tumor residuals): OR:3.3; 95%CI: 1.5-7; p=0.002. Still, 40% of the patients with tumor involvement of more than 4 IMO-fields could be operated completely tumor free.

The dissection of pelvic and/or paraaortic lymph nodes was associated with significantly higher rates of complete tumor resection (OR: 0.09; 95%CI: 0.02 -0.3; p=0.001), since we performed a systematic lymphadenectomy only in cases of complete tumor resection. Other factors, such as age over 65 years, intestinal resection, advanced FIGO stage III/IV, the presence of ascites, long operative time (>180 minutes), high preoperative CA125-levels (>500 U/ml) and non-serous-papillary histology could not be identified as having any significant impact on primary tumor resectability. When separately examining the predictive value of each IMO-field with regard to resectability, then following fields had the highest risk of incomplete tumor resection when tumor was located in any of them: B2 (OR: 5.2; 95%CI: 2.37-11.7), B3 (OR: 3.5; 95% CI: 2.14-5.8) and C2 (OR:3.3; 95%CI: 1.9-5.4). In figure 1 we have marked with x those three fields, which have been associated with the highest risk for incomplete tumor resection; i.e. middle abdomen including radix mesenterii and splenic (or left colic) flexure as well as the upper abdomen in the region of the porta hepatis.

DISCUSSION

In this study we evaluated the intraoperative tumor dissemination pattern, the localization of tumor residuals, as well as the independent predictors of complete tumor resection and operative morbidity in patients with advanced-EOC undergoing optimal primary tumordebulking surgery in a university hospital, reference-centre for gynecological cancer.

Primary tumordebulking in advanced ovarian cancer: what is achievable?

In this advanced patients collective we report of high rates of optimal tumor debulking, i.e. 61% patients receiving a complete tumor resection without any tumor residuals and additional 14% of them having tumor residuals smaller than 0.5cm, by a concomitant 17% major complications-rate. Only 12% of the patients had tumor residuals larger than 1cm, reflecting that in the entire patients collective a maximal effort for optimal cytoreduction was performed to achieve the best possible result. This resulted to the fact, that in patients with higher and more "aggressive" tumor load more radical procedures such as intestinal resection and splenectomy had to be perfomed in order to obtain optimal tumor residuals. Patients with not such an "aggressive" tumor pattern, for example without intestinal involvement, did not have to undergo intestinal resection but only peritonectomy and it was more feasible to be operated tumorfree. In patients however, with disadvantageous tumor dissemination pattern such as in radix mesenterii or in the porta hepatis patients could not be operated completely tumor free but with "optimal tumor residuals".

In times, where the value of radical primary debulking surgery is challenged and competes against an increasingly favored neoadjuvant therapeutic approaches with appraised higher rates of optimal tumor resection and lower operative morbidity [START_REF] Vergote | Randomised EORTC-GCG/NCIC-CTG Trial comparing primary debulking surgery with neoadjuvant chemotherapy followed by interval debulking surgery in stage IIIc-IV ovarian, fallopian tube and peritoneal cancer[END_REF][START_REF] Hou | Neoadjuvant chemotherapy lessens surgical morbidity in advanced ovarian cancer and leads to improved survival in stage IV disease[END_REF], we believe it is of high importance to define predictors of both optimal tumor resection and operative morbidity in the primary surgical approach. Since the impact of optimal tumordebulking surgery on the overall prognosis of EOC-patients has long been established, significant research has focused over the past two decades, on developing accurate and reliable preoperative algorithms for predicting whether or not optimal cytoreduction can be accomplished [START_REF] Brockbank | Preoperative predictors of suboptimal primary surgical cytoreduction in women with clinical evidence of advanced primary epithelial ovarian cancer[END_REF][START_REF] Chi | A contemporary analysis of the ability of preoperative serum CA-125 to predict primary cytoreductive outcome in patients with advanced ovarian, tubal and peritoneal carcinoma[END_REF]. Imaging methods, such as CT or MRI and recently PET(-CT), belong to the most studied modalities in predicting resectability [START_REF] Jung | Multidetector CT predictors of incomplete resection in primary cytoreduction of patients with advanced ovarian cancer[END_REF][START_REF] Risum | Prediction of suboptimal primary cytoreduction in primary ovarian cancer with combined positron emission tomography/computed tomography--a prospective study[END_REF][START_REF] Bristow | A model for predicting surgical outcome in patients with advanced ovarian carcinoma using computed tomography[END_REF][START_REF] Dowdy | The utility of computed tomography scans in predicting suboptimal cytoreductive surgery in women with advanced ovarian carcinoma[END_REF][START_REF] Axtell | Multi-institutional reciprocal validation study of computed tomography predictors of suboptimal primary cytoreduction in patients with advanced ovarian cancer[END_REF][START_REF] Qayyum | Role of CT and MR imaging in predicting optimal cytoreduction of newly diagnosed primary epithelial ovarian cancer[END_REF][START_REF] Nelson | Preoperative abdominopelvic computed tomographic prediction of optimal cytoreduction in epithelial ovarian carcinoma[END_REF]. However, most authors agree that preoperative apparative predictors should be used with caution when attempting to identify candidates for optimal surgical cytoreduction and they should definitely not be used as exclusive tools to withhold patients from primary tumordebulking [START_REF] Risum | Prediction of suboptimal primary cytoreduction in primary ovarian cancer with combined positron emission tomography/computed tomography--a prospective study[END_REF][START_REF] Axtell | Multi-institutional reciprocal validation study of computed tomography predictors of suboptimal primary cytoreduction in patients with advanced ovarian cancer[END_REF]. Mesentery tumor implants as depicted on CT or MRI, tumor involvement of the porta hepatis, lesser sac, or root of the small bowel mesentery have broadly been identified as markers of "un-resectability "in primary EOC [START_REF] Qayyum | Role of CT and MR imaging in predicting optimal cytoreduction of newly diagnosed primary epithelial ovarian cancer[END_REF].

Various data suggest though, that commonly accepted criteria of surgically unresectable disease, such as ascites and diffuse peritoneal carcinosis, lack the necessary precision to optimally guide clinical decision making processes and correctly influence decisions on therapeutic strategies [START_REF] Salani | Limited utility of conventional criteria for predicting unresectable disease in patients with advanced stage epithelial ovarian cancer[END_REF]. Moreover, increasingly more authors plead for the well established value of the surgical skills quality, which is one of the most important determinants of the likelihood of optimal primary resection especially in advanced stages of the disease. Rising surgical effort, continuous education and practice and growing expertise are associated with improved rates of primary cytoreduction with no increase in operative morbidity [START_REF] Aletti | Quality improvement in the surgical approach to advanced ovarian cancer: the Mayo Clinic experience[END_REF].

Furthermore, in times of broad incorporation of extensive upper abdominal procedures, such as diaphragmatic resection, splenectomy and partial liver resection [START_REF] Zivanovic | The impact of bulky upper abdominal disease cephalad to the greater omentum on surgical outcome for stage IIIC epithelial ovarian, fallopian tube, and primary peritoneal cancer[END_REF][START_REF] Eisenhauer | The addition of extensive upper abdominal surgery to achieve optimal cytoreduction improves survival in patients with stages IIIC-IV epithelial ovarian cancer[END_REF][START_REF] Chi | Improved optimal cytoreduction rates for stages IIIC and IV epithelial ovarian, fallopian tube, and primary peritoneal cancer: a change in surgical approach[END_REF], preoperative CA-125-levels are now considered weak predictors of optimal cytoreduction in advanced stages of the disease [START_REF] Memarzadeh | CA125 levels are a weak predictor of optimal cytoreductive surgery in patients with advanced epithelial ovarian cancer[END_REF][START_REF] Gilani | A study to evaluate the utility of presurgical CA125 to predict optimal tumor cytoreduction of epithelial ovarian cancer[END_REF][START_REF] Arits | Preoperative serum CA125 levels do not predict suboptimal cytoreductive surgery in epithelial ovarian cancer[END_REF][START_REF] Kim | The role of serum CA-125 levels in early-stage epithelial ovarian cancer on preoperative CT and MRI[END_REF][START_REF] Obeidat | Can optimal primary cytoreduction be predicted in advanced stage epithelial ovarian cancer? Role of preoperative serum CA-125 level[END_REF][START_REF] Barlow | The utility of presurgical CA125 to predict optimal tumor cytoreduction of epithelial ovarian cancer[END_REF].

Can complete tumor resection be predicted in primary advanced ovarian cancer?

In our study we could show, that tumor involvement of more than 4 IMO-abdominal fields are significantly associated with a higher risk of macroscopical tumor residuals in an operative setting of experienced gynecologic-oncologists with overall high rates of optimal tumordebulking (i.e. tumor residuals 0cm or <0.5cm: 75%). Furthermore, we could show that tumor involvement of the fields representing the radix mesenterii, splenic (or left colic) flexure as well as the upper abdomen in the region of the porta hepatis have been associated with the highest risk for incomplete tumor resection.

To our knowledge this is the first systematic attempt to evaluate resectability based on a validated intraoperative documentation system for ovarian cancer, even if many authors have hitherto addressed the highly debated issue of preoperative identification of suboptimal tumordebulking surgery [START_REF] Fagotti | A laparoscopy-based score to predict surgical outcome in patients with advanced ovarian carcinoma: a pilot study[END_REF][START_REF] De Jong | Preoperative predictors for residual tumor after surgery in patients with ovarian carcinoma[END_REF][START_REF] Eltabbakh | Factors associated with cytoreducibility among women with ovarian carcinoma[END_REF][START_REF] Everett | Predictors of suboptimal surgical cytoreduction in women treated with initial cytoreductive surgery for advanced stage epithelial ovarian cancer[END_REF].

In an attempt to set up an objective, quantitative laparoscopy-based model in predicting the chances of optimal cytoreductive surgery, Fagotti et al. [START_REF] Fagotti | A laparoscopy-based score to predict surgical outcome in patients with advanced ovarian carcinoma: a pilot study[END_REF] evaluated in a significant smaller series of patients with advanced-EOC the predictive value of omental cake, peritoneal carcinosis, diaphragmatic carcinosis, mesenteric retraction, bowel and/or stomach infiltration, as well as liver metastases. In a final model, where each of these criteria received an index value of 2, predictive index score ≥8 identified patients undergoing suboptimal surgery with a specificity of 100% and a positive and negative predictive value of 100% and 70%, respectively.

De Jong et al. created in a similar attempt a nomogram for probability of residual tumor >1cm based on serum levels of CA-125 and albumin [START_REF] De Jong | Preoperative predictors for residual tumor after surgery in patients with ovarian carcinoma[END_REF]. Still, most authors nowadays agree, that Ca125 may be associated with a more extended disease, though not with a lower optimal resectability rate [START_REF] Arits | Preoperative serum CA125 levels do not predict suboptimal cytoreductive surgery in epithelial ovarian cancer[END_REF][START_REF] Kim | The role of serum CA-125 levels in early-stage epithelial ovarian cancer on preoperative CT and MRI[END_REF][START_REF] Obeidat | Can optimal primary cytoreduction be predicted in advanced stage epithelial ovarian cancer? Role of preoperative serum CA-125 level[END_REF][START_REF] Barlow | The utility of presurgical CA125 to predict optimal tumor cytoreduction of epithelial ovarian cancer[END_REF]. Further parameters, that have been evaluated as possible predictors were the p53-expression in a series of 72 EOC-patients. With an OR as high as 7.2 (95%CI:1.5-34.9) the authors concluded that the pre-operative evaluation of p53-expression may possibly be of value in predicting the outcome of cytoreductive surgery in women with advanced-EOC [START_REF] Eltabbakh | Factors associated with cytoreducibility among women with ovarian carcinoma[END_REF]. Dowdy et.al [START_REF] Dowdy | The utility of computed tomography scans in predicting suboptimal cytoreductive surgery in women with advanced ovarian carcinoma[END_REF] found diffuse peritoneal thickening (defined as >4mm involving at least 2 of the following 5 areas: lateral colic gutters, lateral conal fascia, anterior abdominal wall, diaphragm, and pelvic peritoneal reflections) to be the only independent predictor of tumor resectability in multivariate analysis (p=0.016). In our results, FIGO-stage III vs IV, CA125-levels and ascites did not affect tumor resectability.

Regarding operative morbidity we could show, that tumor residuals and intestinal resection are associated with a higher complications rate. The impact of rectosigmoid surgery as part of extended en-block resections in primary and recurrent ovarian cancer has long been established with acceptable anastomotic insufficiency rates [START_REF] Gerestein | Prediction of 30-day morbidity after primary cytoreductive surgery for advanced stage ovarian cancer[END_REF][START_REF] Gillette-Cloven | Bowel resection at the time of primary cytoreduction for epithelial ovarian cancer[END_REF][START_REF] Mourton | Morbidity of rectosigmoid resection and primary anastomosis in patients undergoing primary cytoreductive surgery for advanced epithelial ovarian cancer[END_REF][START_REF] Hoffman | Colon resection for ovarian cancer: intraoperative decisions[END_REF]. Hoffman and Zervose, reviewing the role of colon resection for ovarian cancer, conclude, that a multidisciplinary approach and enhanced training are required to optimize colon surgery in EOC and to improve the understanding of prognostic variables such as the nuances of different types of bowel involvement in order to better guide appropriate surgical management [START_REF] Hoffman | Colon resection for ovarian cancer: intraoperative decisions[END_REF]. We recommend that in patients with tumor residuals a high number of intestinal anastomoses should be avoided in favor of en-block resections with single or few anastomoses or even a colostomy in order to avoid postoperative anatostomotic insufficiency and relaparotomy procedures in anyway critical patients. Gerestein et.al., evaluating predictors of 30-day morbidity, identified age, performance-status, operative time and extent of surgery as independent risk factors in a cohort of 293 patients [START_REF] Gerestein | Prediction of 30-day morbidity after primary cytoreductive surgery for advanced stage ovarian cancer[END_REF]. In our analysis age and operative time did not seem to have any predictive value on operative morbidity. However, tumor residuals and intestinal resection carried an independent risk value for operative complications, such as anastomotic leakage and infection. It has been described by many authors, that ovarian cancer patients may be more likely to develop colorectal anastomotic complications, if they present with ascites, very extensive disease or a low serum albumin [START_REF] Mourton | Morbidity of rectosigmoid resection and primary anastomosis in patients undergoing primary cytoreductive surgery for advanced epithelial ovarian cancer[END_REF][START_REF] Richardson | Risk factors for anastomotic leak after rectosigmoid resection for ovarian cancer[END_REF][START_REF] Konishi | Risk factors of anastomotic leakage after surgery for colorectal cancer: results of prospective surveillance[END_REF]. We, therefore, suggest, that in cases of incomplete tumor resection intraoperative decisions on the performance of intestinal anastomoses have to be critically made in order to avoid relaparotomies in patients with tumor induced suboptimal wound healing.

Details regarding the comorbidities of the patients are not included in the IMOdocumentation system so the presence of comorbidities cannot be considered in the analysis of risk factors for resectability/operability and postoperative morbidity. This represents doubtless a relevant weakness of the present analysis.

We believe that the present study represents a promising attempt to identify cases with a low likelihood to be optimally debulked and with a high risk of post operative morbidity. Patients with tumor involvement of the radix mesenterii and porta hepatis and subsequently tumor residuals comprise a patients subpopulation with an expected unfavourable surgical outcome.

This should be included into the the preoperative decision making process; so that such cases are possibly addressed to neoadjuvant chemotherapy instead of undergoing rather meaningless procedures.

Conclusion

In conclusion, patients with primary EOC are more likely to be optimally debulked without any macroscopical tumor residuals, when the tumor has not expanded in more than 4 abdominal fields. Ascites, Ca125-levels and FIGO-stage do not seem to affect tumor 
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 1 Demographic and operative characteristics in the entire cohort and in patients with 1 and without postoperative tumor residuals. (n= 360).
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Table 2 :

 2 Surgical procedures performed in tumorfree and not-tumorfree operated patients with advanced epithelial ovarian cancer.

	Procedure performed	All patients	Patients with no	Patients with tumor	p-value
		(N= 360)	macroscopic	residuals >0cm	
			tumor residuals	(N= 139)	
			(N= 221)		
	Hysterectomy	280 (77.7%)	186 (84.1%)	94 (67.6%)	0.09
	Pelvic LN dissection	329 (73.9%)	264 (86.3%)	65 (46.8%)	<0.001
	Paraaortic LN dissection	335 (75.5%)	260 (85%)	75 (54.3%)	<0.001
	Omentectomy	330 (91.7%)	203 (91.8%)	127 (91.4%)	0.222
	Partial resection urinary	5 (1.4%)	4 (1.8%)	1 (0.7%)	1.00
	bladder				
	Colostomy/ Ileostomy	23 (6.4%)	6 (2.7%)	17 (11.6%)	<0.001
	Intestinal resection	170 (47.2%)	87 (39%)	83 (60%)	<0.001
	Small intestine	72 (20%)	29 (13.1%)	43 (31.4%)	<0.001
	Large intestine	153 (42.5%)	79 (35.7%)	74 (54%)	<0.001
	Appendectomy	201 (55.8%)	167 (67.9%)	51 (36.7%)	<0.001
	Upper abdominal				
	procedures				
	Partial pancreatic resection	2 (0.6%)	2 (0.9%)	0	1.00
	Partial gastrectomy	8 (2.2%)	3 (1.35%)	5 (3.6%)	0.11
	Cholecystectomy	17 (4.7%)	9 (4.07%)	8 (5.8%)	0.17
	Splenectomy	18 (5%)	12 (5.4%)	6 (4.3%)	0.80
	Peritonectomy	240 (66.6%)	141 (63.8%)	99 (72.3%)	0.03
	Operative Complications	60 (16.7%)	15 (6.8%)	45 (32.3%)	<0.001
	▪ Thromboembolism	14 (3.9%)	7 (3.2%)	7 (5.9%)	0.13
	▪ Infection	30 (8.3%)	15 (6.8%)	15 (12.6%)	0.9
	▪ Intestinal complications	16 (4.4%)	6 (2.7%)	10 (8.4%)	0.02
	(insufficiency, fistula)				
	▪ Organ failure	9 (2.5%)	1 (0.45%)	8 (6.7%)	<0.001
	▪ Postoperative bleeding	9 (2.5%)	5 (2.26%)	4 (3.4%)	0.46
	▪ Death within 30 days	8 (2.2%)	2 (0.9%)	6 (5.1%)	0.01
	▪ Pulmonary complications	28 (7.8%)	10 (4.5%)	11 (9.2%)	0.05

Table 3 :

 3 Risk factors for major operative complications -multivariate analysis for tumorfree and not-tumorfree operated patients with epithelial ovarian cancer.

	Variable		Odds ratio	95% Confidence interval	p-value
	Intestinal resection	2.8	1.4 -4.2	0.01
	(yes vs no)				
	No residual tumor	*	0.6	0.3 -1.8	0.04
	(vs. any residual tumor)			
	Age		1.3	0.8 -2.9	0.4
	(vs. < 65 years)				
	>4 IMO-fields of tumor	1.6	0.90 -2.9	0.3
	involvement				
	(vs. ≤4)				
	Lymph node dissection	1.4	0.7 -2.8	0.4
	performed				
	(yes vs.no)				
	IMO-Level 2/3 involvement	0.9	0.4 -2.17	0.8
	(yes versus no)				
	FIGO stage III		1.2	0.5 -2.9	0.7
	(vs. FIGO IV)				
	Ascites >500ml		1.8	0.9 -3.3	0.06
	(versus ≤ 500ml)				
	Operative time >180 Minutes	1.5	0.8 -3.2	0.5
	(versus <180 Minutes)			

* protective IMO: intraoperative mapping of ovarian cancer

Table 4 :

 4 Risk factors for incomplete tumor resection (>0cm tumor residuals) -multivariate analysis for tumorfree and not-tumorfree operated patients with epithelial ovarian cancer.

	Variable		Odds ratio	95% Confidence interval	p value
	>4 IMO-fields of tumor		3.3	1.5 -7.0	0.002
	involvement				
	(vs. ≤4)				
	Lymph node dissection performed	*	0.09	0.02 -0.3	0.001
	(yes vs.no)				
	Age		1.9	0.8 -4.5	0.13
	(vs. < 65 years)				
	Grading 3		0.9	0.4 -2.0	0.81
	(vs. G1,2)				
	FIGO stage III		2.2	0.3 -14.5	0.4
	(vs. FIGO IV)				
	CA125 >500U/ml		1.00	0.4 -2.2	0.9
	(vs. <500 U/ml)				
	Serous-papillary histology		0.8	0.4 -1.8	0.7
	(yes vs. no)				
	Ascites >500ml		2.0	0.90 -4.4	0.08
	(versus ≤ 500ml)				
	Operative time >180 Minutes		2.8	0.7 -9.2	0.08
	(versus <180 Minutes)				
	Intestinal resection		0.8	0.3 -1.7	0.6
	(yes vs no)				

* protective IMO: intraoperative mapping of ovarian cancer

resectability. Patients with macroscopical tumor residuals and intestinal resection carry a higher risk of operative complications. It is highly important to preoperatively identify patients optimal for complete tumor resection and those with a higher morbidity in order to improve surgical outcome.
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