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Abstract

Background
Ovarian cancer is the leading cause of death from gynaecological cancer in the UK. The standard of care is
a combination of surgery and chemotherapy. The aim of the treatment is the resection of all macroscopic
disease. In selected cases of advanced ovarian cancer this is achieved with ultra-radical surgery. However,
NICE encourages further research due to low quality evidence on the safety and e�cacy of this extensive
surgery.

Objective
The aim of this study is to examine the morbidity and survival rates of ultra-radical surgery for advanced
ovarian cancer performed in our unit and compare our �ndings with the current literature.

Methods
This is a retrospective study of 39 patients diagnosed with stage IIIA-IV ovarian and primary peritoneal
cancer who underwent surgery in our unit between 2012 and 2020. The main outcome measures were the
perioperative complications, the disease-free survival, the overall survival rate and the recurrence rate.

Results
The study enrolled 39 patients with stages IIIA-IV who were treated in our unit between 2012 and 2020. 21
patients were at stage III (53.8%) whereas 18 (46.1%) at stage IV. 14 patients underwent primary and 25
secondary debulking surgery. Major and minor complications occurred 17.9% and 56.4% of the patients,
respectively. Complete cytoreduction following surgery was achieved in 24 cases (61.5%). The mean and
the median survival time were 4.8 years and 5 years, respectively. The mean disease free survival time was
2.9 years while median disease free survival time was 2 years. Age (p=0.028) and complete cytoreduction
(p=0.048) were found to be signi�cantly associated with survival. Primary debulking surgery was
signi�cantly associated with lower probability of recurrence (p=0.049).

Conclusion
Although the number of patients is relatively small, our study indicates that ultra-radical surgery in centres
with high expertise may result in excellent survival rates with an acceptable rate of major complications. All
patients in our cohort were operated by an accredited Gynaecological Oncologist and a Hepatobiliary
General Surgeon with a special interest in ovarian cancer. A few cases required input from a Colorectal and
a Thoracic Surgeon. We believe that the careful selection of the patients that can bene�t from ultra-radical
surgery and our model of joint surgery can explain our excellent results. Further research is essential to
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establish that ultra- radical surgery has an acceptable rate of morbidity for patients with advanced ovarian
cancer.

Introduction
Ovarian cancer is the 7th most common cancer and 8th most common cause of death from cancer in
women worldwide. This type of cancer remains the most lethal one and is often referred to as the silent
killer. One of the main reasons is that the diagnosis is established at a late stage, usually stage III. The
treatment of advanced ovarian cancer includes a combination of debulking surgery and chemotherapy.
Debulking surgery also known as cytoreductive surgery is a multi-visceral operation aiming at the complete
resection of all visible disease. It is well established that the amount of residual disease after surgery is the
most important prognostic factor of survival.

The management of advanced ovarian cancer requires a multidisciplinary approach. There has been a
heated debate and controversy until now regarding primary debulking surgery versus neoadjuvant
chemotherapy plus internal debulking surgery. In advanced stages of the disease, extensive surgery might
be required in the form of ultra-radical surgery. The current evidence of the safety and e�cacy of ultra-
radical surgery is insu�cient. Hence, the National Institute for Health and Care Excellence (NICE)
recommends that this procedure should not be done except with special arrangements of clinical
governance, consent, audit and research.

This study examines the complications, the recurrence and the survival rate in a series of cases with
advanced ovarian cancer that were treated with ultra-radical surgery either in the form of primary or interval
debulking surgery in a tertiary center in the UK.

Methods
De�nition of the procedure as per NICE: Extensive or ultra-radical surgery for advanced ovarian cancer is a
development and extension of standard (radical) surgery. The precise differences between these procedures
are not well de�ned, but some typical features of ultra-radical surgery include:

Stripping of the diaphragm

Extensive stripping of the peritoneum

Multiple resection of the bowel (excluding localized colonic resection)

Liver resection

Partial gastrectomy

Cholecystectomy

Splenectomy

The aim of ultra-radical surgery is to resect all visible disease. Complete cytoreduction is de�ned as
resection of all macroscopic disease, while suboptimal is having residual disease of more than 1cm.
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Inclusion criteria:

1. Patients with stage IIIA and above with ovarian or primary peritoneal cancer
2. Patients who had ultra-radical surgery meeting the criteria described above either in the form of primary

or interval debulking surgery

The patients who had ultra-radical surgery for recurrent disease and those who were found to have early-
stage disease following histology results were excluded.

All patients were followed from the day of their treatment until November 2021, or until death.

Complications were grouped as minor (I-II) and major (III-V) as per the Clavien Dindo Classi�cation of
Surgical Complications.

A systematic review was performed utilizing the local database of the gynaecological oncology department
of Hull University Teaching Hospitals NHS Trust between the years 2012 and 2020. 39 patients met the
inclusion criteria. 2 patients were found to have early stage disease following histology, and hence were
excluded from the survival and recurrence rate calculations. The project was registered to the audit and
research department with the license number 2021.137. Consent was not required since no patient’s
identi�able data was used. The con�dentiality and privacy of the patients was maintained through
anonymization. The required information was retrieved from the archived personal medical documents and
the electronic medical records in the hospital’s software (LORENZO).

Statistical analysis
The quantitative variables were expressed as mean (Standard Deviation) or as median (interquartile range).
The qualitative variables were expressed as absolute and relative frequencies. The Kaplan – Meier survival
estimates for surviving and recurrence were graphed over the follow-up period. Life table analyses were
used to calculate the cumulative survival rate (standard errors) for speci�c time intervals. The prognostic
value of each variable was �rst assessed by the univariate Cox regression analysis. The variables that
showed signi�cant association with the outcome were included in the multivariate Cox proportional-hazard
model in a stepwise method (p for entry 0.05, p for removal 0.10) to determine the independent predictors
for the overall survival and the recurrence. The assumption of proportional hazards was evaluated by
testing for interaction with a continuous time variable. The hazard ratios (HR) with 95% con�dence intervals
(95% CI) were computed from the Cox regression analyses. All reported p values are two-tailed. The
statistical signi�cance was set at p<0.05 and analyses were conducted using SPSS statistical software
(version 22.0).

Results
39 women were included in the study. The mean age was 61.9 years (SD=10.3 years). 21 patients were at
stage III (53.8%) and 18 (46.1%) at stage IV. 14 patients (35.9%) had primary while 25 (64.1%) had interval
debulking surgery.
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There were no perioperative deaths.

Intraoperatively, 3 patients required blood transfusion and one patient had bladder injury repair. Furthermore,
7 (17.9%) and 22 (56.4%) of the patients had major and minor complications, respectively. 1 patient
developed pneumothorax and was intubated and returned to the intensive care unit. 4 patients returned to
theater; three of them due to super�cial wound dehiscence. One patient had signs of perforation on the post
op CT scan which were not con�rmed at an exploratory laparotomy, so only peritoneal lavage was required.

Two patients developed intra-abdominal collections that were drained radiologically.

The minor complications are described on Figure 3.

Complete resection of the disease was achieved in 24 patients (61.5%). The median duration of
hospitalization was 8 days (IQR: 6-11 days). For 34 patients there was no delay to chemotherapy.

The mean survival time was 4.8 years (SE=0.5 years) and the median survival time was 5 years. The
patients’ survival curve according to the Kaplan-Meier method is presented in Figure 1. The probability of
surviving at 6 months and at one year was 97.4% (SE=2.6%), while at 3, 5 and 7 years it was 67% (SE=7.8%),
51.4% (8.6%) and 37.4% (SE=9.3%) respectively.

The mean disease free survival time was 2.9 years (SE=0.4 years) and the median disease free survival time
was 2 years. The patients’ disease free survival curve according to the Kaplan-Meier method is presented in
Figure 2. The probability of not having a recurrence at 6 months and at one year was 96.6% (SE=3.4%),
while at 3, 5 and 7 years it was 39.6% (SE=9.2%), 23.6% (8.4%) and 11.8% (SE=7.2%) respectively.

The patients who underwent primary surgery had 59% lower probability of recurrence compared to those
who underwent interval debulking surgery (Table 2). When multiple Cox regression was conducted, the type
of surgery (primary vs interval) was found as the only factor to be signi�cantly associated with recurrence,
in a similar way to the univariate analysis.

Older age was signi�cantly associated with greater hazard (Table 3). Also, the cases that had suboptimal
cytoreduction had 2.32 times greater hazard compared to complete cytoreduction. Moreover, prolonged
hospitalization was signi�cantly associated with greater hazard. When multiple Cox regression was
conducted, the age and complete/optimal cytoreduction were found to be signi�cantly associated with
survival (Table 4).
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Table 1
Sample characteristics

  N (%)

Age, mean (SD) 61.9 (10.3)

Stage  

  IIIA 3 (7.8)

  IIIB 1 (2.6)

  IIIC 17 (43.6)

  IVA 14 (35.9)

  IVB 4 (10.3)

Surgery  

  Interval 25 (64.1)

  Primary 14 (35.9)

Lymphadenectomy  

  No 32 (82.1)

  Yes, negative 5 (12.8)

  Yes, positive 2 (5.1)

Intra-operative complications 4 (10.3)

Major complications 7 (17.9)

Minor complications 22 (56.4)

Cytoreduction  

  Complete 24 (61.5)

  Suboptimal 15 (38.5)

Length of stay (days), median (IQR) 8 (6 - 11)

Time to Chemotherapy  

  No delay 34 (87.2)

  Delay 3 (7.7)

  Canceled 2 (5.1)

Anesthesia  

  Epidural 7 (18.9)
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  N (%)

  Spinal 12 (32.4)

Death 23 (59.0)

Recurrence 23 (79.3)
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Table 2
Patients’ percentages of recurrence associated with their characteristics and results from univariate Cox

analysis

  Recurrence HR (95% CI)+ P

No Yes

N (%) N (%)

Age, mean (SD) 57.7
(13.7)

61.3
(9.2)

1.02 (0.98 ─
1.07)

0.237

Stage III 3 (18.8) 13 (81.3) reference  

IV 3 (23.1) 10 (76.9) 0.96 (0.42 ─
2.21)

0.920

Surgery Interval 2 (11.1) 16 (88.9) reference  

Primary 4 (36.4) 7 (63.6) 0.41 (0.17 ─
0.99)

0.049

Lymphadenectomy No 4 (17.4) 19 (82.6) reference  

Yes 2 (33.3) 4 (66.7) 0.74 (0.25 ─
2.19)

0.592

Intra-operative
complications

No 6 (23.1) 20 (76.9) reference  

Yes 0 (0.0) 3 (100.0) 1.52 (0.45 ─ 5.2) 0.501

Major complications No 5 (20.8) 19 (79.2) reference  

Yes 1 (20.0) 4 (80.0) 0.84 (0.28 ─
2.47)

0.748

Minor complications No 3 (25.0) 9 (75.0) reference  

Yes 3 (17.6) 14 (82.4) 1.23 (0.53 ─
2.85)

0.632

Cytoreduction Complete 5 (23.8) 16 (76.2) reference  

Suboptimal 1 (12.5) 7 (87.5) 1.59 (0.63 ─ 4) 0.326

Length of stay (days), median (IQR) 8 (6 ─ 8) 7 (5 ─ 9) 1.02 (0.97 ─
1.08)

0.338

Time to Chemotherapy No delay 6 (22.2) 21 (77.8) reference  

Delay/
Canceled

0 (0.0) 2 (100.0) 1.01 (0.23 ─
4.45)

0.986

Anesthesia       reference  

+Hazard Ratio (95% Con�dence Interval)
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  Recurrence HR (95% CI)+ P

No Yes

N (%) N (%)

Epidural 1 (20.0) 4 (80.0) 0.91 (0.29 ─
2.87)

0.877

Spinal 2 (20.0) 8 (80.0) 0.95 (0.38 ─
2.38)

0.919

+Hazard Ratio (95% Con�dence Interval)



Page 10/18

Table 3
Patients’ percentages of death associated with their characteristics and results from univariate Cox analysis

  Death HR (95% CI)+ P

No Yes

N (%) N (%)

Age, mean (SD) 58.6
(12.1)

64.3
(8.5)

1.05 (1.01 ─
1.11)

0.050

Stage III 7 (33.3) 14 (66.7) reference  

IV 9 (50.0) 9 (50.0) 0.79 (0.34 ─
1.82)

0.578

Surgery Interval 7 (28.0) 18 (72) reference  

Primary 9 (64.3) 5 (35.7) 0.47 (0.18 ─
1.28)

0.140

Lymphadenectomy No 11 (34.4) 21 (65.6) reference  

Yes 5 (71.4) 2 (28.6) 0.48 (0.11 ─
2.06)

0.325

Intra-operative
complications

No 15 (42.9) 20 (57.1) reference  

Yes 1 (25.0) 3 (75.0) 0.86 (0.25 ─
2.94)

0.813

Major complications No 13 (40.6) 19 (59.4) reference  

Yes 3 (42.9) 4 (57.1) 1.44 (0.49 ─
4.26)

0.512

Minor complications No 6 (35.3) 11 (64.7) reference  

Yes 10 (45.5) 12 (54.5) 1.26 (0.55 ─
2.87)

0.582

Cytoreduction Complete 11 (45.8) 13 (54.2) reference  

Suboptimal 5 (33.3) 10 (66.7) 2.32 (1.01 ─
5.64)

0.048

Length of stay (days), median (IQR) 7 (5 ─ 8) 8 (7 ─
17)

1.04 (1.02 ─
1.06)

0.001

+Hazard Ratio (95% Con�dence Interval)
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  Death HR (95% CI)+ P

No Yes

N (%) N (%)

Time to Chemotherapy No delay 15 (44.1) 19 (55.9) reference  

Delay/
Canceled

1 (20.0) 4 (80.0) 2.24 (0.75 ─
6.73)

0.151

Anesthesia       reference  

Epidural 4 (57.1) 3 (42.9) 0.48 (0.14 ─
1.71)

0.257

Spinal 5 (41.7) 7 (58.3) 0.78 (0.31 ─
1.97)

0.606

+Hazard Ratio (95% Con�dence Interval)

Table 4
Multivariable Cox analysis results for overall survival

    HR (95% CI)+ P

Age 1.06 (1.01 ─ 1.12) 0.028

Cytoreduction Complete reference  

Suboptimal 2.49 (1.01 ─ 6.13) 0.048

+Hazard Ratio (95% Con�dence Interval)

 

 

 

Discussion
While complete surgical resection combined with systemic platinum-based chemotherapy remains the
principle of advanced ovarian cancer treatment, the extent and timing of surgical debulking continues to be
a matter of debate. However, over the past three decades, one factor has remained unchanged: the volume
of residual disease after debulking surgery is a strong prognostic factor in ovarian cancer, reinforcing the
importance and relevance of surgical effort in the care of these patients (1–3). Based on this and the fact
that the majority of the patients are diagnosed at a late stage of the disease, there is a shift towards
advanced extra-pelvic procedures also known as ultra-radical surgery. International bodies in gynaecological
oncology have acknowledged the importance of ultra-radical surgery for advanced ovarian cancer with the
recommendation that upper abdominal procedures should be included as part of the training curriculum for
gynaecology oncology trainees. As a result, the National Institute for Health and Care Excellence (NICE)
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recommends that ultra-radical surgery should be practiced in tertiary centers with relevant expertise and be
audited regularly (4).

In our tertiary referral center, ultra-radical surgery has been performed since 2012, with the numbers
increasing every year. Between 2012 and 2020, 39 patients who were treated surgically for advanced
ovarian cancer met the criteria of having ultra-radical surgery as de�ned by NICE. It is worth mentioning that
during 2020-2021, the number of patients who had radical surgery signi�cantly decreased due to the impact
of the COVID-19 pandemic. Every patient referred to our tertiary center is reviewed in the weekly
multidisciplinary meeting. Following careful selection of the patients with advanced ovarian cancer who
require ultra-radical surgery, they are booked in combined theatre lists with the hepatobiliary/upper
gastrointestinal surgeons. The input of upper gastrointestinal surgeons is crucial for cases that require
extensive upper abdominal surgery such as liver resection, gastrectomy and splenectomy and this might
have contributed to the good intra and postoperative outcomes of this study. Recently, the british
gynaecological cancer society (BGCS) and the association of upper surgery of Great Britain (AUGIS) have
published a document that highlights the importance of having a multidisciplinary approach with the
support of the colorectal, upper gastrointestinal and general surgeons when performing this extensive type
of procedures (5).

In our study, primary debulking surgery was found to be signi�cantly associated with 59% lower probability
of recurrence, compared to interval debulking surgery, with no statistical difference in the survival rate. Two
randomized phase three trials (EORTC55971 and CHORUS) provide evidence that interval debulking
following neoadjuvant chemotherapy is an equal approach to advanced ovarian cancer, although both
studies were criticized owing to limitations (6,7). One of the most recent studies worth mentioning is the
SCORPION study, a phase 3 randomized clinical trial, which showed that neoadjuvant chemotherapy and
primary debulking surgery have the same e�cacy when used at their maximal possibilities but the toxicity
pro�le is different (8). The Trial on Radical Upfront Surgery in Advanced Ovarian Cancer (TRUST) will
hopefully enlighten the management of patients with advanced ovarian cancer, establish predictive and
prognostic biomarkers of operability and survival and prove the superiority of primary surgery over the
neoadjuvant chemotherapy plus interval debulking (9).

Regarding survival, the median survival time was 5 years with 51.4% probability of surviving at 5 years.
Comparing this to the O�ce National Statistics of UK, the survival rates for stage III and IV ovarian cancer
are 25% and 15%, respectively (10). The survival reported in this study is above the national rate which is
also highlighted in the Ovarian Cancer Audit Feasibility Pilot in 2020. This pilot demonstrated that Humber,
Coast and Vale Cancer Alliances performed well in the survival rates for ovarian cancer between 2013 and
2017 reaching 36.2% net survival of 5 years which is higher compared to the national standards of 34.7% in
England (11). The two prognostic factors signi�cantly associated with survival were the age and the
complete resection of the tumour. The mean age of our sample was 61.9 years old. Complete resection of
tumour was achieved in 61.5% which is higher compared to the 54.1% of the Norfolk and Norwich Hospital
study (12). Similar studies have found that complete resection is signi�cantly associated with increased
survival and it is one of the main reasons why the ultra-radical approach has been utilized more and more in
recent years (13-17). Incorporating surgery, even for those patients with a greater tumour burden and more
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disseminated disease who may require more complex procedures and more resources in terms of theater
time and hospital stay, seems to be associated with a signi�cant prolongation of the patients’ overall
survival compared with chemotherapy alone (18).

Despite the above, skeptics highlight the increased morbidity rate for these patients following surgical
intervention. Our data demonstrated that the major complications were limited, affecting only 7 patients of
the sample (17.9%). 4 of them required surgical intervention and they returned to the theater; 3 patients had
wound dehiscence and 1 an exploratory laparotomy and washout. 2 patients had intra-abdominal collection
drainage by the Interventional Radiology and 1 patient required chest drain insertion and intubation due to
pneumothorax. There was no perioperative death. It is important to mention that these extensive surgeries
were performed under the joint care of the gynaecology oncology and upper gastrointestinal surgeon
consultants. This is probably the contributing factor that resulted in an acceptable morbidity rate. In ultra-
radical procedures with extensive disease, involvement of other specialties might limit the surgical time and
reduce the morbidity while achieving the best care for the patients.

As a result of the above mentioned morbidity rate, 87.2% of the patients commenced adjuvant
chemotherapy without delay. Moreover, the median duration of hospitalization was only 8 days. The study
from Yakup Yalcin et al demonstrated that 22.4% of the patients with advanced ovarian cancer who
underwent extensive upper abdominal surgeries had major complications within 30 days after surgery (19).
Furthermore, receipt of chemotherapy was similar among women with and without postoperative
complications in the retrospective review by Zhaomin Xu et al (20). However, in the dutch gynaecological
oncology audit (DGOA), it was apparent that the higher percentage of complications resulted in a prolonged
time to start adjuvant chemotherapy (21). In contrast to this study, the retrospective population-based study
in the United States by Joseph A. Dottino et.al, showed that in matched primary and interval cytoreductive
surgery cohorts, ultra-radical surgery was associated with the increased likelihood of post-operative
complications and use of acute care services. Also, in both primary and interval cytoreductive surgery
patients, those who had bowel and upper abdominal procedures had multiple 30-day postoperative
complications and higher rates of readmission (22).

Conclusion
This study indicates that ultra-radical surgery in centers with high expertise may result in excellent survival
rates with a low rate of major complications. It also indicates that it is possible to achieve a high percentage
of cases with no residual disease post-surgery which is the main prognostic factor associated with survival.

In our center ultra-radical surgery did not lead to increased morbidity and delay of chemotherapy and as it
appears to be safe and e�cient.

We believe that the main reason for our excellent results is our model of joint operations with other Surgical
Colleagues who have a particular interest in the management of advanced Ovarian and primary peritoneal
cancer. Further research is required to establish if ultra-radical surgery should become the standard of care
for those cases.
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Figures

Figure 1

Kaplan-Meier curve for overall survival
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Figure 2

Kaplan-Meier curve for recurrence free survival
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Figure 3

Complications


