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Introduction

Ovarian cancer is the sixth most common cancer in women. 
In developed countries it is considered as the leading cause 
of death secondary to gynecologic malignancies, with a 
toll of approximately 22,000 new cases and 15,000 deaths 
per year (1,2). The worldwide incidence estimate is put at 
approximately 200,000 new cases with an annual mortality 
rate of 100,000 (3). 

Most of the ovarian tumors are of epithelial origin (2),  
where 70–75% are diagnosed in advanced stage and 
25–30% in early stage (4). According to FIGO, staging 
is the most important prognostic indicator. The staging 
is usually carried out by surgical procedure; nevertheless, 
the performance of imaging studies is crucial prior to such 
intervention, as this will help in planning the studies and in 
determining the accurate type of procedure (5). 
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The treatment of ovarian cancer should be appropriate, 
since clinical and surgical decisions may affect the prognosis. 
Sticking to standard treatment recommendations, such 
as the performance of the surgery by an expert surgeon 
(surgical or gynecological oncologist), would guarantee a 
superior survival result than if the surgery is carried out 
by inexpert surgeon. The primary objective of ovarian 
cancer treatment hinges on controlling the disease and on 
alleviating the symptoms to the greatest extent possible. 
The extension of the surgery is defined by clinical stage 
of the disease, the histology, the biology and the clinical 
characteristics of the patient (6). 

Ovarian cancer surgery has witnessed a progressive 
advance over the years. It plays a fundamental role and its 
main functions are cancer staging and cytoreduction. The 
cytoreductive surgery could take place in different moments 
of the treatment and consists of primary cytoreductive 
surgery, interval cytoreduction, second-look surgery and 
secondary cytoreductive surgery. In all these surgeries, the 
crucial point is to eliminate all the macroscopic diseases, 
that is, leaving no residual diseases, a condition that is 
known as R0 (7). 

Principles of surgical management in ovarian 
cancer

Staging and cytoreduction

Surgery for the treatment of ovarian cancer can be classified 
into simple surgery and radical surgery, both of which are 
part of primary cytoreductive surgery (3). The concept 
of staging surgery in early stages has been developed as 
the understanding of the disease and its natural history 
increased. It was observed that the possibility of metastasis 
in different sites of the peritoneal cavity could be up 
to 11%; the possibility of metastasis in the omentum 
was reported to be 35%, while in peritoneal lavage, the 
possibility of malignant cells was 33%. Other possible sites 
of metastasis are the lymph nodes, where the possibility 
of the occurrence of this, specifically in aortic node, was 
observed to be 2–24% in early stages of the disease and in 
up to 8–15% of the cases there were metastases in pelvic 
iliac nodes (4).

In the vast majority of the patients, simple surgery; 
consisting of hysterectomy and bilateral salpingo-
oophorectomy, infracolic omentectomy, limited excision 
of retroperitoneal node and segmental resection of 
small intestine; is performed with minimal possibility of 

complications. 
The radical surgery involves more extensive procedures 

that are associated with greater risk of bleeding, longer 
surgery time, longer hospital stay, as well as greater risk 
of complications which may be decreased with adequate 
intra and postoperative care (3). Ca125 level has been the 
most used marker for the diagnosis of epithelial ovarian 
cancer, and for the detection of recurrences of the disease. 
However, this marker has a limited utility, since in patients 
with poor histological prognosis and in early stages, it has 
not demonstrated a good predictive value (8). 

Tumor markers, imaging and laparoscopic studies have 
been suggested to optimally predict the possibility of tumor 
resection. In some studies, the elevation of the tumor 
markers Ca125 and HEA4 has been used as predictors 
of possible optimal or sub-optimal cytoreduction. Other 
studies have proposed tomographic findings for the 
prediction of the impossibility of optimal cytoreduction. 
Among such findings are massive ascites,  hepatic 
parenchyma metastases, extensive diaphragmatic disease 
and some others. Laparoscopy allows direct observation of 
the disease extension. In any case, the decision to perform 
surgery or give neoadjuvant chemotherapy should be taken 
by a multidisciplinary team that includes surgical and 
clinical oncologists (9).

Surgical treatment in initial stages

The objective of surgery in epithelial ovarian cancer, 
as depicted before, is to achieve total elimination of all 
macroscopic disease; the primary treatment in patients with 
diagnosis of ovarian cancer is surgical (6). 

In  in i t ia l  s tages ,  the  surgery  must  be  s tag ing 
(stratification) and should be performed under the following 
recommendations: peritoneal lavage; inspection and 
palpation of all the peritoneal surface; bilateral salpingo-
oophorectomy and total hysterectomy; biopsy of any 
suspicious area; biopsy or resection of any adhesion adjacent 
to the tumor; infracolic omentectomy; random biopsies 
of the uterine fundus, bladder peritoneum, right and left 
pelvic walls, ovarian fossa, right and left colic canals, and 
hemidiaphragms; and pelvic lymphadenectomy, para-aortic 
and paracaval lymph nodes (4). 

The surgery will provide adequate information for 
staging (stratification) as well as prognostic information, 
and will define if adjuvant chemotherapy is needed. An 
incidental diagnosis may be obtained and if this occurs, 
postoperative evaluation is required. Usually in this staging 
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surgery scenario, less than 30% of the patients with 
macroscopic disease are stratified with advance stage of the 
disease after the surgery. The staging surgery will change 
its extension and radicalism according to the characteristics 
of the tumor and of the patient; in mucinous tumors, 
appendectomy should be performed; fertility-sparing 
surgery should be considered in patients who still have the 
desire for fertility, and only under the following conditions: 
their disease is found in stages 1A to 1C and only one ovary 
is affected; have favorable histological characteristics such as 
mucinous and endometrioid grade 1 and 2; and the uterus 
and an ovary is preserved; in this cases, the rest of the 
staging surgery is completed (5). 

Lymphadenectomy is recommended in patients with 
serous epithelial tumors, but not in patients with mucinous 
tumors. Schmeler et al. [2010] published an experience 
in 107 patients, of which no one received chemotherapy 
prior to surgical treatment; 87% of the patients had disease 
confined to the ovary and the remaining had extra ovarian 
disease. They carried out lymphadenectomy in 55% of 
the patients with confined ovarian disease and in 43% of 
the patients with extra ovarian disease; in both groups, 
the lymph node metastases were negative (10). Mueller 
published a cohort of 222 patients in which 43% were 
subjected to lymphadenectomy; among these patients, 
only 5% and 7% had disease affectation of pelvic and para-
aortic nodes respectively without impact on the overall 
survival (11). In another retrospective analysis carried out 
by Sebastien Gouy in 114 patients, it was found that only 
4 patients had metastases in the lymph nodes. Hence, it 
was concluded that the performance of lymphadenectomy 
provides a prognostic value, but not a therapeutic  
value (12). Based on this, it was concluded not to carry out 
lymphadenectomy systemically in these patients. 

Surgical treatment in advanced stages

In advanced stages of epithelial ovarian cancer, the goal is 
complete cytoreduction of all visible macroscopic disease, 
since this is what has been associated with increased overall 
survival and disease-free period. In order to achieve this 
objective, maximum effort has to be made, including 
intestinal resection, peritonectomy, diaphragmatic 
resection, retroperitoneal nodes resection and splenectomy, 
all without increasing the morbidity (13). 

The surgical result in epithelial ovarian cancer is usually 
classified according to residual disease. Complete resection 
means leaving no residual disease; if there is residual disease, 

it is classified according to the size of such disease; optimal 
cytoreduction is when a maximum residual disease diameter 
of up to 1cm is achieved, while sub-optimal cytoreduction 
is when a greater diametric size of residual disease is  
achieved (14).

Chemotherapy for ovarian cancer treatment has 
significantly evolved after the introduction of taxanes in 
first lines of treatment for ovarian cancer; after 1996 a lot 
of studies (mainly transversal non randomized) have been 
published and have proposed that performing debulking 
surgery after chemotherapy, in advanced stages, could 
have advantages in the number of optimal cytoreductions 
achieved. Three randomized clinical trials took place 
between 2010 and 2019 and their results are interesting in 
terms of percentages of optimal cytoreductions achieved 
but failed to demonstrate a significant difference in overall 
survival and in disease free survival in patients treated with 
chemotherapy before or after surgery. So, the ideal time for 
cytoreductive surgery in relation to chemotherapy is still 
under debate (5). Vergote published in 2010 the results of 
a randomized study of patients with diagnosis of primary 
epithelial ovarian cancer with extension to peritoneum or 
tubes in clinical stages IIIC and IV, analyzing the role of 
surgery and the surgery time in 632 patients. Initial stage 
surgery was performed in 310 patients followed by adjuvant 
chemotherapy, 322 patients initially received neoadjuvant 
chemotherapy followed by interval surgery; follow-up at 
29–30 months concluded that results were similar in both 
groups. The overall survival according to residual disease, 
without disease, disease less than 10 mm in diameter 
and greater than 10 mm in diameter were 38, 27, and  
25 months for those with residual disease treated with initial 
chemotherapy and 45, 32 and 26 months for those with the 
same condition subjected to initial surgery (1). 

A meta-analysis included 3 prospective randomized 
phase 3 studies in advanced epithelial ovarian cancer: AGO-
OVAR, GINECO and a multicenter study of the French 
group, with similar inclusion criteria; in the three studies the 
primary objective was to analyze the impact of surgery in 
the treatment of advanced epithelial ovarian cancer. A total 
of 3,388 patients were recruited for the study, out of which 
a total of 3,126 were included for the analysis. The mean 
disease-free period was 18.2 months (95% Cl: 17.3–19.1) 
and the overall survival was 44.1 months (95%, CI: 42.3–
46.4). At 5 years, disease-free period was 22.6% and the 
overall survival was 39%. In this analysis, positive results are 
observed in the different groups and the conclusion is that 
surgery plays a fundamental role when complete resection 
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of the disease is achieved in all the subgroups. Median 
survival in group A without any visible residual tumor was 
99.1 months (95% CI, 83.5 to –), the corresponding median 
survival durations for group B with residual tumor 1–10 mm 
and group C with residuals >10 mm were 36.2 (95% CI, 34.6, 
39.4) and 29.6 (95% CI, 27.4, 32.2) months, respectively 
(log rank test: P<0.0001). The hazard reduction associated 
with complete resection versus any residual tumor were very 
similar for PFS and OS and were 66% for PFS compared 
with 68% for OS. Another important factor found in the 
analysis was the tumor biology which plays an important 
role, as is the case of mucinous tumor, which is an important 
independent factor for the cancer treatment outcome (14). 

Seemingly, tumor biology does not only determine 
survival, but also the surgical outcome. A number of 
studies have shown that adequate cytoreductive surgery can 
compensate the results in situations of unfavorable tumor 
biology. 

Some doctors do not advocate for the performance of 
radical surgery, on the argument that it is fraught with high 
rate of morbidity. While it is true that the morbidity is high 
(25–30%), the survival rate in a successful surgery makes 
the morbidity tolerable (3). 

Among all the surgical procedures performed in a 
cytoreductive surgery, only the extensive peritoneum surgery 
is predictive of survival. The resection of diaphragmatic 
peritoneum and the entire thickness of the diaphragm have 
not demonstrated to have an adverse effect in survival results. 
In a published article on the experience of Mayo Clinic, an 
important increase in survival was observed in patients who 
have undergone resection of the diaphragm (53%) compared 
to those who did not (15%). The same team of researchers 
reported that the patients operated by surgeons that tend 
to be more radical had a better survival results than those 
subjected to non-radical procedures (44% vs. 17%). 

The extension of resection in cytoreduction is still 
controversial. Aletti published in 2006 a retrospective work 
carried out in more than 194 patients with a follow-up of 
64.4 months; the objective of the study was to analyze the 
effect of radical surgery on survival. He observed that the 
most important factor is the residual disease and that radical 
surgery is superior to non-radical surgery in terms of overall 
survival (3,15). 

One of the topics that concerns surgeons is the 
possibility of cytoreduction and the morbidity which the 
performance of radical surgery entails; in some countries, 
only few gynecologists are disposed to perform extensive 
surgery of the upper abdomen. For instance, in China, a 

publication in 2017 retrospectively described cytoreductive 
surgery of the upper abdomen carried out from 2009 to 
2015 in a total of 150 patients with clinical stage IIIC of 
epithelial ovarian cancer, majority of which was the serous 
type. Patients that received chemotherapy prior to the 
surgery were 14. One of the conclusions of the study was 
that an adequate knowledge of the upper abdominal region 
is fundamental for a successful surgery. They analyzed 
two groups; in the first one, a complete resection of the 
diaphragmatic thickness was performed and in the other 
only peritonectomy was done. The results in both groups 
were found to be similar; the most common complication 
was pleural effusion and the application of pleural tube was 
in 5.3% compared with 14.6% in postoperative period; they 
concluded that the resections of peritoneum or complete 
diaphragmatic thickness has an acceptable complication  
rate (16).

Complications in the postoperative period entitles 
a greater risk of death; apart from this, the cost of 
hospitalization, readmission, and the time it takes for the 
patient to return to work should be taken into account; hence, 
it is necessary to consider the patient’s quality of life. In 
October, 2019, Mayo Clinic published a retrospective review 
of complications taking place throughout the subsequent  
30 days of postoperative period in a cohort of 1,434 patients. 
In this report, it was observed that the greatest risk factor for 
a prolonged hospital stay was the leakage of anastomosis with 
population attributable risk of 33.4% (95% CI: 22.3–45.6%); 
therefore, surgeons must focus on reducing the occurrence of 
anastomosis leakage, as a priority (16). 

Undoubtedly, an important factor is to perform 
procedures in specialized centers (17,18). In a meta-analysis, 
Cochrane analyzed the morbidity of cytoreductive surgery, 
as well as the risk of complications in patients that received 
chemotherapy prior to surgical intervention and did not find 
difference either in the overall survival or in the progression-
free period. However, regarding the post-treatment quality 
of life, there was very little evidence, since the reports were 
limited to adverse effects. Also, they found with limited 
evidence a reduction in the need for transfusion, stoma and 
intestinal resection and the likelihood of death was reduced 
in post-operative period (16).

Another meta-analysis including 17 studies that involved 
1,328 patients, published in 2019 by the team of Dublin 
University, reported the morbidity and mortality associated 
with initial cytoreductive surgery in comparison with 
initial neoadjuvant chemotherapy, without finding any 
significant difference either in surgical time or in infection 
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rate. However, they found significant differences in regard 
to optimal cytoreduction, favoring patients treated with 
chemotherapy followed by interval surgery; additionally, 
they found a higher risk of complications (21.2%) in 
patients initially operated versus 8.8% in the patients who 
received preoperative chemotherapy before undergoing 
initial cytoreduction; all the above without significant 
difference in the overall survival (19). 

Regarding lymphadenectomy in advanced epithelial 
ovarian cancer, the discussion will be treated in another 
chapter of this issue; however, we should not lose sight of 
the fact that, in the same way, it should be considered in 
cytoreductive surgery. 

Key points

The primary treatment for epithelial ovarian cancer consists 
in adequate staging and well performed surgery. 

The surgeon should include in the surgery report:  
(I) extension of the initial disease; (II) residual disease; and 
(III) if complete or incomplete resection was performed, 
with adequate description of the lesions (20). 

Surgery should be performed with the intention of not 
leaving residual disease or to leave disease lesser than 1 cm;  
this is known as optimal cytoreduction; however, the main 
objective must be not to leave any visible macroscopic 
disease. 

Cytoreductive surgery with the objective of complete 
disease resection can be performed by carrying out radical 
pelvic resection, intestinal resection, appendectomy, 
lymphadenectomy, deep diaphragmatic or surface 
diaphragmatic resection, splenectomy, partial hepatectomy, 
partial gastrectomy, cystectomy or ureteroneocystostomy, 
cholecystectomy and distal pancreatectomy. The indicated 
standard route is laparotomy. In patients who have adrenal 
disease, porta hepatis disease, internal breast chain or 
supraclavicular disease; the resection of these sites should be 
performed (21). 

One of the points to be emphasized is that in this type 
of surgery, the procedures should be performed by expert 
surgeons and with the specialized multidisciplinary team; 
it has been observed that the patients treated in hospitals 
where there are high volume of cytoreductive surgeries 
have lesser risk of complications. In a retrospective analysis 
published by the team of Johns Hopkins Hospital, an 
increase in the number of ovarian radical surgery with less 
number of complications was reported in centers with high 
volume (21.7% vs. 10.2%, P=0.01) (22,23). 

Therefore, to perform staging (stratification) surgery in 
epithelial ovarian cancer, several factors such as the patient’s 
age, the desire for fertility, the histologic type and the clinical 
stage should be taken into account; to perform a cytoreductive 
surgery, the functional state of the patient and the center 
where the patient is hospitalized should be considered, 
since these factors significantly impact in the reduction of 
postoperative complications and mortality, without affecting 
the overall survival and the disease progression-free period. 
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