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Abstract: Surgery plays a major role in ovarian cancers. Successful cytoreductive surgery is significantly 

associated with improved survival. As the disease load increases, the surgical complexity also increases. 

Complex surgical procedures require specialized training. This study aims to determine the need for complex 

surgical procedures in the management of epithelial ovarian cancers. A retrospective analysis of hospital 

records of cases of ovarian cancers, from May 2015 to  June 2017 was done . 54 cases of surgically treated 

Epithelial Ovarian Cancers   were taken for final analysis .Interval cytoreduction was the most common 

surgical procedure performed , accounting for 75.9% of cases. Optimal cytoreduction , defined as less than 1 

cm residual disease , was achieved in 77.7% of cases. Routine surgery , defined as Type I hysterectomy, BSO, 

Omentectomy, Pelvic lymphadenectomy , Para aortic nodal sampling and peritoneal biopsies was done in one 

third of the cases. Additional surgical procedures were needed in 66.6% of cases. Extensive radical surgical 

procedures were necessary in 33.3% of cases. Thus, ovarian cancer  requires complex surgery in two thirds of 

the cases . Hence, surgical management of suspected and proven ovarian cancers are to be undertaken only in 

high volume centers and are to be performed only by qualified and trained surgeons  
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I. Introduction 
Ovarian cancer is the eighth most frequent cancer in women and is the most lethal gynecologic 

malignancy worldwide. The majority of ovarian cancer patients present at the advanced stage. Primary 

cytoreductive surgery and adjuvant platinum and taxane based combination chemotherapy or Neoadjuvant 

chemotherapy followed by Interval cytoreductive surgery  are the standard treatments for advanced ovarian 

cancer. A number of studies have consistently shown that successful cytoreductive surgery and the resultant 

minimal residual disease are significantly associated with improved survival in patients with ovarian cancer. 

Surgery plays a major role in the management of Epithelial Ovarian Cancers. The Objectives for surgery are, 

diagnosis, staging, cytoreduction and palliation. Ovarian cancers are staged surgically and an apparent Stage I 

tumor can be upstaged to Stage III in 30% of the cases.[1] Secondly, in the presence of extraovarian disease , 

maximal cytoreduction has a survival advantage.[2]. The main goal of cytoreductive surgery is to resect all 

visible tumor. Surgical cytoreduction for ovarian cancer typically includes the performance of a total abdominal 

hysterectomy, bilateral salpingo-oophorectomy, omentectomy and resection of all metastatic lesions. However, 

advanced ovarian cancer often results in a tumor mass involving both adnexae, the uterus, rectosigmoid, cecum, 

ileum and bladder .In addition , there may be omental caking and disease involving peritoneal surfaces, liver, 

spleen , lesser sac and paraaortic and pelvic nodes. In general, every effort should be made to remove as much 

tumor as possible, since survival correlates inversely with extent of residual disease. As the disease load 

increases, the surgical complexity also increases. Complex surgical procedures require specialized training and 

cannot be performed by surgeons who lack such exposure. This study aims to determine the need for complex 

surgical procedures in the management of epithelial ovarian cancers. 

 

II. Aim Of Study 
This study aims to determine the need for complex surgical procedures in the management of epithelial ovarian 

cancers. 
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III. Materials And Methods 
This study was a retrospective study conducted at the Department of Surgical Oncology , Tamilnadu 

Government Multisuperspeciality hospital, Omandurar. The  hospital records of ovarian masses  between May 

2015 and June 2017 were retrieved . From these, patients who had benign pathology and non epithelial ovarian 

malignancies   on final histopathology were excluded from analysis. Only histologically proven epithelial 

ovarian cancers were included for the study. 

It is to be noted that , all the surgical procedures were performed by qualified Surgical Oncologists . 

The following data were retrieved for analysis. The age of the patient, type of surgical procedure , 

whether it was staging laparotomy with primary cytoreduction or interval cytoreduction or secondary 

cytoreduction. The outcomes of the procedures, whether it was inoperable / suboptimal cytoreduction or optimal 

cytoreduction  performed were noted. For the purpose of  study, Optimal cytoreduction was defined as, less than 

1 cm residual tumor size, at the end of surgery . Detailed analysis of the intraoperative surgical procedures was 

done to assess the complexity of the surgery .  Type I hysterectomy with BSO, Omentectomy, Pelvic and para 

aortic lymph node sampling and peritoneal sampling, appendectomy  were considered as  routine surgical 

procedures in carcinoma ovary. Those cases which additionally required Small bowel release, Rectum release 

,Appendix and caecum release , Bowel resection, Ureteric dissection , Retrograde hysterectomy, Pelvic 

peritonectomy , Paraaortic lymphadenectomy, Diaphragmatic stripping, partial cystectomy  and  splenectomy 

were analysed. Those patients who required multiple combinations of the additional procedures were also noted. 

The final histopathologies of the patients were also analyzed. 

The additional procedures mentioned add to the complexity of the surgical procedure. The actual percentage of 

cases requiring such additional procedures were calculated  to decipher the surgical skill warranted in managing 

these patients. 

 

IV. Results 
 The  records of  73  cases of Ovarian masses who had undergone surgery , were retrieved. Of these 19 

cases were excluded since they were benign or non epithelial   on final histopathology. 54 cases of surgically 

treated Epithelial Ovarian Cancers  were taken for final analysis. The most common age group was 51 to 60 

years contributing to 40.7% of cases , followed by 41 to 50years , accounting for 27.7% of cases. [ TABLE 1 ] 

The most common pathology was Serous papillary cystadenocarcinoma , accounting for 55.5 % ( 30 cases ). 

The other pathologies were Endometriod carcinoma 18.5% ( 10 cases ), Poorly differentiated carcinoma in 

14.8% ( 8 cases ), Mucinous adenocarcinoma in 5.5% ( 3 cases ) and Borderline mucinous tumor in 5.5% ( 3 

cases ). The most common surgical procedure done was Interval cytoreduction, accounting for 75.9% ( 41 cases 

). Staging Laparotomy and primary cytoreduction was done in 22.2 % ( 12 cases ) and Secondary cytoreduction 

for 1 case. 14.8 % of cases ( 8 cases ) were inoperable . The most common reason for inoperability  was 

extensive upper abdominal disease and extensive peritoneal disease. Optimal cytoreduction was achievable in 

77.7% of cases ( 42 cases ). In 4 cases , a suboptimal cytoreduction was performed.  

 

The 42 cases who underwent Optimal Cytoreduction were taken for analysis of complexity of surgical 

procedures necessary. Routine Surgical procedures ( Combinations of Procedures including Type I 

hysterectomy with bilateral salpingoophorectomy , Omentectomy, Pelvic Lymphadenectomy , Paraaortic nodal 

sampling and peritoneal sampling, appendectomy ) was done in 33.3 % ( 14 /42 cases ), Additional surgical 

procedures were needed in 66.6% of cases. 

 

The most common additional surgical procedure necessary was Ureteric dissection after creation of 

para rectal space in 35.7% of cases ( 15 cases ) Release of Sigmoid and Rectum by sharp dissection from the 

mass was necessary in 30.9% ( 13 cases ) . The other surgical procedures done were Small bowel release in 7% ( 

3 cases ), Caecum release and appendectomy in 14.2% ( 6 cases ), Bowel resection and anastomosis in 4.7% ( 2 

cases ), Mesocolon resection in 4.7% ( 2 cases ), Diaphragmatic stripping in 2.3% ( 1 case ), Pelvic 

peritonectomy in19% ( 8 cases ), Retrograde hysterectomy in 9.5% ( 4 cases ), Complete para aortic 

lymphadenectomy in 2.3% ( 1 case )[ TABLE II ]Multiple complex procedures were needed in the same patient 

in 33.3 % ( 14 cases ). The two most common additional surgical procedures necessary in addition to routine 

surgery were Release of sigmoid and rectum and ureteric dissection.    
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Table I 

 
 

 
S. No Surgical Procedure Number  Percentage 

1 Sigmoid and Rectum release 13 30.9% 

2 Small Bowel release 3 7% 

3 Caecum and appendix release 6 14.2% 

4 Ureteric dissection 15 35.7% 

5 Diaphragmatic stripping 1 2.3% 

6 Mesocolon resection 2 4.7% 

7 Bowel resection and 
anastomosis 

2 4.7% 

8 Pelvic peritonectomy 8 19% 

9 Retrograde hysterectomy 4 9.5% 

10 Complete Paraaortic 

lymphadenectomy 

1 2.3% 

 

V. Discussion 
In our study, 19 cases were excluded for final analysis since their final histopathologies were benign or 

non epithelial. The relative proportion of benign cases is less in our study. This can be explained by the fact that 

our institution is a referral oncology center and only cases of suspected or proven ovarian malignancies are 

referred to us. The  obvious benign lesions are managed in the respective gynaecology units.The age-specific 

incidence rate for ovarian cancer revealed that the disease increases from 35 years of age and reaches a peak 

between the ages 55 and 64.[3] . The Median age of diagnosis of Epithelial Ovarian Cancer is 55 years [ 4 ] This 

is in concordance with our study , where 40% of cases belonged to the 51 to 60 year age group. 

The most common histopathological type of Epithelial ovarian cancer is Serous papillary cystadenocarcinoma, 

followed by endometriod and mucinous carcinomas. [4 ][5] .In our study also ,Serous cystadenocarcinoma  

accounted for 55% of cases. Endometriod carcinoma accounted for 19% and mucinous carcinoma 5.5% of 

cases.   

 

Interval cytoreduction was the most common surgical procedure performed. It is a  known fact that 

epithelial ovarian cancers present at an advanced stage and neoadjuvant chemotherapy improves operability 

rates[6] .Hence, when patients presented with large tumor burden or poor performance status , a decision to 

neoadjuvant chemotherapy and reassessment after three cycles is a routine policy at our department. This 

accounted for Interval cytoreductive surgery being the most common surgical procedure performed . 

Optimal cytoreduction , with a definition of residual tumor size less than 1 cm,  was achievable in 

77.7% of cases. This is similar to the optimal cytoreduction rates of 80% following neoadjuvant chemotherapy 

of  the EORTC trial [6] and 73% optimal cytoreduction rates of the CHORUS trial [ 7] But this rate falls down 

to 25% when the surgeries were performed by non specialists [8]Optimal cytoreduction is more achievable 

when the surgery is performed by trained gynaec oncologists. [ 9, 10,11 ]. In our institution , all the procedures 

are performed by qualified surgical oncologists .In our study, Routine surgery was applicable  only in one third 

of cases ( 33.3 % ). In 73.8% additional advanced surgical procedures were necessary .In one third of patients ( 

33.3% ), highly complex surgeries were necessary .This is similar to studies of surgical management of ovarian 

cancer , where complex surgeries were needed in more than 50% of cases.[ 12,13 ]There is strong literature 

evidence to support the fact that  implementing aggressive surgical approach is associated with a significant 

increase in the complete debulking rate and improved OS in patients with advanced ovarian cancer.[ 14, 15 ]The 

volume of residual disease  and the performance of radical surgery were found to be independent factors 

affecting survival outcome after controlling for other factors [ 16,17]Most evidence suggests that advanced 

ovarian cancer patients treated at the high-volume ovarian cancer hospitals and by high-volume surgeons have 

better outcomes than those treated at the low-volume hospitals and by low-volume surgeons[ 18-23 ]This study 

implies complex surgical procedures are necessary in the surgical management of epithelial ovarian cancers in 

more than 70% of cases. Since aggressive surgical approach has been consistently proven to improve survival in 
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ovarian cancer, it is suggested that these patients be operated only by trained surgeons and at high volume 

centers. 

 

VI. Conclusion 
Complex and radical surgical procedures are necessary in the management of epithelial ovarian cancers 

in two thirds of the patients. Maximal and complete cytoreduction are  independent prognostic factors in ovarian 

cancers and they directly improve the overall and progression free survival. Hence, surgical management of 

suspected and proven ovarian cancers are to be undertaken only in high volume centers and are to be performed 

only by qualified and trained surgeons, to  offer the best opportunity for achieving extended survival in women 

with advanced ovarian cancer.. 

 

References 
[1]. Moore DH. Primary surgical management of early epithelial ovarian carcinoma. In Rubin SC, SuttonGP, eds. Ovarian Cancer, 2nd 

edn. Philadelphia:Lippincott Williams & Wilkins, 2001: 201–18 
[2]. Elattar A, Bryant A, Winter-Roach BA, Hatem M, Naik R, Optimal primary surgical treatment for advanced epithelial ovarian 

cancer, Cochrane Database Syst Rev. 2011 Aug 10;(8) 

[3]. Murthy NS, Shalini S, Suman G, Pruthvish S, Mathew A. Changing trends in incidence of ovarian cancer – The Indian scenario. 
Asian Pac J Cancer Prev 2009;10:1025-30. 

[4]. Surendra Kumar Saini, Shelly Srivastava, Yuvraj Singh, Awadhesh Kumar Dixit, Shambhu Nath Prasad Epidemiology of epithelial 

ovarian cancer, a single institution-based study in India,Clinical Cancer Investigation Journal , 5( 2), 2016, 20-24   
[5].  Young RH, Steinberg S. Diagnostic Surgical Pathology. New York: Raven Press; 1994 

[6]. Ignace Vergote., Claes G. Tropé,., Frédéricet al  for the European Organization for Research and Treatment of Cancer–

Gynaecological Cancer Group and the NCIC Clinical Trials Group — a Gynecologic Cancer Intergroup Collaboration,Neoadjuvant 
chemotherapy or Primary surgery in Stage IIIc or IV Ovarian cancer, 2010;363:943-53 

[7]. Sean Kehoe, Jane Hook, Matthew Nankivell, Gordon C Jayson, Primary chemotherapy versus primary surgery for newly diagnosed 

advanced ovarian cancer (CHORUS): an open-label, randomised, controlled, non-inferiority trial Lancet 2015; 386: 249–57, 
[8]. Lucas Minig, M. Guadalupe Patrono, Rafael Alvarez Gallego, Javier Valero de Bernabé and Ivan Diaz-Padilla, Surgical Treatment 

of Ovarian Cancer,Chapter 8, Ovarian Cancer - A Clinical and Translational Update, http://dx.doi.org/10.5772/53972 1 

[9]. du Bois A, Rochon J, Pfi sterer J, Hoskins WJ. Variations in institutional infrastructure, physician specialization and experience, 
and outcome in ovarian cancer: a systematic review. Gynecol Oncol 2009; 112: 422–36. 

[10]. Junor EJ, Hole DJ, McNulty L, Mason M, Young J. Specialist gynaecologists and survival outcome in ovarian cancer: a Scottish 

national study of 1866 patients. Br J Obstet Gynaecol 1999; 106: 1130–36 
[11]. Trope C, Kaern J. Primary surgery for ovarian cancer. Eur J Surg Oncol 2006; 32: 844–52. 

[12]. Aletti GD, Long HJ, Podratz KC, Cliby WA. Is time to chemotherapy a determinant of prognosis in advanced-stage ovarian 

cancer? Gynecol Oncol. 2007;104:212–6. 
[13]. Bristow RE, Tomacruz RS, Armstrong DK, Trimble EL, Montz FJ. Survival effect of maximal cytoreductive surgery for advanced 

ovarian carcinoma during the platinum era: a meta-analysis. J Clin Oncol. 2002;20:1248–59 

[14]. Harter P, Muallem ZM, Buhrmann C, Lorenz D, Kaub C, Hils R, et al. Impact of a structured quality management program on 
surgical outcome in primary advanced ovarian cancer. Gynecol Oncol 2011;121:615-9 

[15].  Chi DS, Eisenhauer EL, Zivanovic O, Sonoda Y, Abu-Rustum NR, Levine DA, et al. Improved progression-free and overall 

survival in advanced ovarian cancer as a result of a change in surgical paradigm. Gynecol Oncol 2009;114:26-31. 
[16]. Chang SJ, Bristow RE, Ryu HS. Impact of complete cytoreduction leaving no gross residual disease associated with radical 

cytoreductive surgical procedures on survival in advanced ovarian cancer. Ann Surg Oncol 2012;19:4059-67. 

[17]. Luyckx M, Leblanc E, Filleron T, Morice P, Darai E, Classe JM, et al. Maximal cytoreduction in patients with FIGO stage IIIC to 
stage IV ovarian, fallopian, and peritoneal cancer in day-to-day practice: a Retrospective French Multicentric Study. Int J Gynecol 

Cancer 2012;22:1337-43. 

[18]. Bristow RE, Zahurak ML, Diaz-Montes TP, Giuntoli RL, Armstrong DK. Impact of surgeon and hospital ovarian cancer surgical 
case volume on in-hospital mortality and related short-term outcomes. Gynecol Oncol 2009;115:334-8.  

[19]. Bristow RE, Palis BE, Chi DS, Cliby WA. The National Cancer Database report on advanced-stage epithelial ovarian cancer: 

impact of hospital surgical case volume on overall survival and surgical treatment paradigm. Gynecol Oncol 2010;118:262-7. 
[20].  Bristow RE, Chang J, Ziogas A, Anton-Culver H. Adherence to treatment guidelines for ovarian cancer as a measure of quality 

care. Obstet Gynecol 2013;121:1226-34. 

[21].  Bristow RE, Chang J, Ziogas A, Randall LM, Anton-Culver H. High-volume ovarian cancer care: survival impact and disparities in 
access for advanced-stage disease. Gynecol Oncol 2014;132:403-10.  

[22]. Cliby WA, Powell MA, Al-Hammadi N, Chen L, Philip Miller J, Roland PY, et al. Ovarian cancer in the United States: 

contemporary patterns of care associated with improved survival. Gynecol Oncol 2015;136:11-7.  
[23].  Bristow RE, Chang J, Ziogas A, Campos B, Chavez LR, Anton-Culver H. Impact of National Cancer Institute Comprehensive 

Cancer Centers on ovarian cancer treatment and survival. J Am Coll Surg 2015;220:940-50 

 

 

*Dr. Kavitha Sukumar MD., MCh . "A study of Surgical Complexity in the Management of 

Epithelial Ovarian Cancer ." IOSR Journal of Dental and Medical Sciences (IOSR-JDMS) 16.10 

(2017): 22-25 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Elattar%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21833960
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bryant%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21833960
https://www.ncbi.nlm.nih.gov/pubmed/?term=Winter-Roach%20BA%5BAuthor%5D&cauthor=true&cauthor_uid=21833960
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hatem%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21833960
https://www.ncbi.nlm.nih.gov/pubmed/?term=Naik%20R%5BAuthor%5D&cauthor=true&cauthor_uid=21833960
https://www.ncbi.nlm.nih.gov/pubmed/21833960
http://www.ccij-online.org/searchresult.asp?search=&author=Surendra+Kumar+Saini&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.ccij-online.org/searchresult.asp?search=&author=Shelly+Srivastava&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.ccij-online.org/searchresult.asp?search=&author=Yuvraj+Singh&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.ccij-online.org/searchresult.asp?search=&author=Awadhesh+Kumar+Dixit&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.ccij-online.org/searchresult.asp?search=&author=Shambhu+Nath+Prasad&journal=Y&but_search=Search&entries=10&pg=1&s=0

