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AbstrAct

objective

Complete debulking surgery for epithelial ovarian cancer (EOC) is more often achieved 

with interval debulking surgery (IDS) following neo-adjuvant chemotherapy (NACT) 

than with primary debulking surgery (PDS). Randomized evidence, however, shows no 

long-term survival benefit for complete debulking at IDS. We evaluated the prognostic 

value of residual disease at IDS and PDS.

methods 

All patients treated with debulking surgery for primary EOC FIGO stage IIIC and IV in 

three Dutch referral gynaecological oncology centres between 1998 and 2010 were 

included in this observational cohort study. Patient- and treatment characteristics and 

follow-up data were collected from the gynaecologic cancer registry. Primary endpoint 

was disease-specific-survival. The prognostic value of residual disease after surgery was 

assessed using Cox-regression analyses for both treatment modalities separately.

results

During the inclusion period, 462 patients underwent NACT-IDS and 227 PDS. Macro-

scopic residual disease after debulking surgery was an independent prognostic factor 

for survival in both treatment modalities (PDS hazard ratio (HR) 2.0 (95% CI 1.1-3.8) 

and IDS HR 1.8 (95% CI 1.3-2.5)). Residual tumour less than one centimetre at IDS was 

associated with a survival benefit of five months compared to leaving residual tumour 

more than one centimetre (HR 0.6 (95% CI 0.4-0.8)), whereas this benefit was not seen 

after PDS (HR 0.9 (95% CI 0.6-1.3)).

conclusion

Leaving residual tumour at IDS is a poor prognostic sign as it is after PDS. The specific 

prognostic value of residual tumour seems to depend on the clinical setting, as minimal 

instead of gross residual tumour is associated with improved survival after IDS, but not 

after PDS. 
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introDuction

Advanced epithelial ovarian cancer (EOC) is the leading cause of gynaecologic cancer 

death. It is treated with a combination of cytoreductive surgery and chemotherapy. 

Despite advances in chemotherapeutic agents and more radical surgery, there has 

been little improvement in overall survival in the past decades.[1] A randomised trial 

showed similar survival rates between patients with advanced stage EOC treated with 

neo-adjuvant chemotherapy and interval debulking surgery (NACT-IDS) or primary 

debulking surgery (PDS) and adjuvant chemotherapy.[2] However, complete resection 

of all macroscopic tumour at debulking surgery showed to be the single most import-

ant independent prognostic factor in advanced ovarian carcinoma.[2-6,7] The primary 

objective of debulking surgery in ovarian cancer is complete removal of all visible 

disease.[3,8] As the result of surgery is a very important and modifiable prognostic 

factor, no macroscopic residual disease (NRD) should be pursued to obtain the best 

prognosis.[3], [8-11] Although this is more often achieved at IDS, it does not result 

in appreciably better overall survival. Thus, the prognostic value of tumour residual 

at debulking surgery appears different in patients who received NACT compared to 

PDS.[3,12,13] In this study we evaluated the prognostic significance of residual disease 

after primary debulking surgery and after interval debulking surgery.

methoDs 

Patients

Consecutive patients who underwent cytoreductive surgery at one of three oncolo-

gic centres in the North Western part of the Netherlands (Academic Medical Centre, 

Free University Medical Centre and Netherlands Cancer Institute) for primary epithelial 

ovarian, fallopian tube or peritoneal cancer (EOC) FIGO stage IIIC-IV between January 

1998 and August 2010 were identified from a prospective clinical cancer registry. 

All patients underwent surgery by gynaecologic oncologists. Patients referred from 

a non-oncologic centre after prior suboptimal surgery by a general gynaecologist were 

excluded. Staging of disease was done according to FIGO (2006) criteria for ovarian car-

cinoma. Every operative cytoreductive procedure was performed with the aim to leave 

NRD. PDS was performed if in the opinion of the multidisciplinary team, consisting of 

gynaecologic oncologists, medical oncologists and a dedicated radiologist, debulking 

surgery of all visible tumour to less than one centimetre in diameter was possible. Pa-

tients with more extensive disease and those unable to undergo surgery started neo-ad-

juvant chemotherapy. Patients who underwent exploratory laparotomy for diagnostic 

biopsy or oophorectomy without debulking were analysed in the IDS group. Results of 

surgery were qualified as no residual disease (NRD), minimal residual disease (MRD; 

deposits of residual tumour <1 cm), or gross residual disease (GRD; deposits of residual 

tumour >1 cm). 
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Standard procedures at PDS as well as at IDS included midline laparotomy, hysterec-

tomy, bilateral salpingo-oöphorectomy, infragastric omentectomy and removal of all 

macroscopic tumour if possible. Surgery was classified as extensive if additional inter-

ventions such as diaphragmatic and peritoneal stripping, (partial) liver resection, splen-

ectomy, bowel resection, or pelvic- and para-aortic lymphadenectomy were performed 

to achieve at least MRD. This was performed when it was thought to aid in cytore-

ductive outcome to at least MRD. Patient data were abstracted from the clinical cancer 

registry. Information included demographic data, laboratory results, surgical findings, 

interventions at surgery and results, pathology, treatment, and follow–up data.

Analysis

Treatment characteristics were compared using chi-square and student’s-t test or 

Mann-Whitney U test when appropriate. Progression free survival and disease specific 

survival were calculated from the date of first surgery, or start of chemotherapy in case 

of NACT, to the documented date of progression, respectively death or last follow-up, 

whichever occurred first. Impact of surgery result on survival was assessed by construct-

ing Kaplan-Meier curves with a log-rank test. Cox-regression analyses were performed 

to assess the influence of residual disease in combination with other prognostic factors 

on survival. All reported significance was 2-tailed at a level of 0.05. Statistical analysis 

was performed using SPSS statistical software, version 20.

results

In the study period 689 patients were surgically treated for primary EOC FIGO stage 

IIIC or IV. The characteristics of the patients are shown in table 1. Mean age of all 

patients was 62 years. The majority of patients had FIGO stage IIIC disease (79%), 

serous histology (73%) and grade 3 tumour (54%). Median follow-up was 62 months 

(range 0.9-165 months). In total, 462 patients were treated with NACT and IDS. The 

remaining 227 patients were treated with primary debulking surgery. Within the 

group of patients treated with NACT-IDS, 134 (29%) underwent an explorative lap-

arotomy or laparoscopy before start of chemotherapy to assess the operability and to 

obtain histology for diagnosis, but without debulking surgery. 

There were 41 (18%) patients in de PDS group who underwent IDS after 2-3 courses 

of chemotherapy because of GRD after PDS. No difference in survival was observed 

between patients with GRD after PDS who subsequently had IDS compared to those 

who did not. Therefore patients who underwent PDS as well as IDS were analysed in the 

PDS group. Median disease specific survival of the total population was 35 months. Of 

all patients, 254 (37%) had extensive surgery. This percentage did not differ between 

patients treated with PDS or IDS. NRD was achieved at debulking surgery in 36% and 

46% of patients in the PDS and IDS group respectively (table 2). At IDS this was more 

often achieved without extensive surgery.
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table 1. Baseline characteristics

all patients
(n = 689)

PDs
(n=227)

iDs
(n=462)

Age; mean (sD) 61.5 (10.7) 59.4 (31-86) 62.5 (29-83)

Who performance status – no. (%)

0 310 (45.0) 122 (53.7) 188 (40.7)

1 218 (31.6) 63 (27.7) 155 (33.5)

2 53 (7.7) 13 (5.6) 40 (8.7)

3 9 (1.3) 2 (0.1) 7 (1.5)

Missing 99 (14.4) 27 (11.9) 72 (15.6)

AsA – score – no. (%)

1 198 (28.7) 62 (27.4) 136 (29.4)

2 370 (53.7) 119 (52.4) 251 (54.2)

3 88 (12.8) 35 (15.4) 53 (11.5)

Missing 33 (4.9) 11 (4.8) 23 (4.9)

fiGo stage – no. (%)

IIIC 543 (78.8) 209 (92.1) 334 (72.3)

IV 146 (21.2) 18 (7.9) 128 (27.7)

histologic type – no. (%)

Serous 502 (72.9) 156 (68.7) 346 (74.8)

Mucinous 24 (3.5) 12 (5.3) 12 (2.6)

Endometrioid 47 (6.8) 29 (12.8) 18 (3.9)

clear cell 20 (2.9) 11 (4.8) 9 (2.0)

Undifferentiated 86 (12.5) 12 (5.3) 74 (16.1)

mixed/other 10 (1.5) 7 (3.0) 3 (0.6)

histologic grade – no. (%)

well differentiated 32 (4.6) 15 (6.6) 17 (3.7)

moderately differentiated 103 (14.9) 47 (20.7) 56 (12.1)

poorly differentiated 373 (54.1) 141 (62.1) 232 (50.2)

Missing 181 (26.3) 24 (10.6) 157 (34.0)

cA 125 before treatment; median (range) 908.0 (12-67448) 807.5 (12-67448) 1041 (15-42077)

Ascites at surgery (ml); median (range) 500 (0-70000) 200 (0-12000) 500 (0-70000)

cycles of chemotherapy 6 (0-13) 6 (0-9) 6 (0-13)

type of chemotherapy

carboplatin/paclitaxel 641 (93) 197(87) 444 (96)

multidrug without platinum 10 (1.5) 3 (1) 7 (2)

single drug platinum 27 (3.9) 17 (8) 10 (2)

no chemotherapy received 8 (1.2) 8 (4) 0 (0.0)

missing 3 (0.4) 2 (1) 1 (0)
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Chemotherapy mostly was administered as a carboplatin/paclitaxel combination, al-

though single agent carboplatin and other combinations were sometimes administered 

(table 1). In both treatment groups patients received a median of six cycles of chemo-

therapy (range 0-13). Before IDS patients received 3 (range 1-10) cycles of chemotherapy. 

Prognostic factors for survival after PDs

Median follow-up for patients treated with PDS was 74 months (range 1-152). Mor-

tality within 30 days after surgery was less than one percent. Progression within six 

months after the last cycle of chemotherapy was seen in 32% of patients treated with 

PDS (table 3). Median progression-free survival (PFS) was 17 months and median dis-

ease-specific survival (DSS) 40 months (figure 1A).

table 2. Treatment results according to treatment group. Values given are numbers (%). 

PDs patients (n=227) iDs patients (n=462)

residual disease

no macroscopic tumour 81 (36) 213 (46)

minimal residual (< 1 cm) 67 (30) 187 (41)

gross residual (> 1cm) 79 (35) 60 (13)

missing 0 (0) 2 (0)

extensive surgery 85 (39) 169 (38)

missing 9 (4) 19 (4)

table 3. Survival outcome according to timing of surgical treatment. 

PDs patients (n=227) iDs patients (n=462)

mortality < 30 days after surgery (%) 2 (1) 2 (0)

Dss in months 

NRD 59.2 (7) 43.6 (3)

MRD 36.7 (3) 26.7 (3)

GRD 35.6 (4) 21.5 (2)

Pfs in months

NRD 23.7 (4) 17.4 (1)

MRD 16.7 (2) 11.9 (1)

GRD 12.5 (1) 9.0 (1)

Progression within 6 months after last cycle of 
chemotherapy

68 (32) 182 (40)

Values given are numbers (%) or months (SE) for DSS and PFS. 
DSS disease specific survival; PFS progression free survival; NRD no residual disease; MRD minimal residual 
disease (deposits of residual tumour <1cm ); GRD gross residual disease (deposits of residual tumour >1 cm)
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Completeness of surgery was an important prognostic factor. DSS with NRD was 57 

months compared with 36 months after both MRD and GRD (HR MRD vs. NRD 1.5 

(95% CI 1.0-2.2); HR GRD vs. NRD 1.6 (95% CI 1.1-2.4). MRD did not result in pro-

longed survival compared to GRD. The adjusted HR for MRD vs. GRD was HR 0.9 (95% 

CI 0.6-1.3). In multivariable analysis residual disease was an independent prognostic 

factor. The corresponding HRs were 2.0 (95% CI 1.1-3.8); 1.8 (95% CI 1.1-3.2). Other 

independent predictors for DSS were performance status (HR 2.0 (95% CI 1.3-3.1)) and 

mucinous or clear cell histology vs. other (HR 2.9 95% CI 1.4-6.2 and 2.7; 95% CI 1.3-

5.6 respectively). Extensive surgery did not result in prolonged survival (HR 0.8 (95% 

CI 0.6-1.3)). The results of the univariable and multivariable analysis are presented in 

table 4a.

Prognostic factors for survival after iDs

Median follow-up for patients with IDS was 55 months (range 3-165). Mortality within 

30 days after surgery was less than one percent. Progression within six months after the 

last cycle of chemotherapy was seen in 40% of patients after IDS (table 3). Median pro-

gression-free survival (PFS) was 14 months and median disease-specific survival (DSS) 

33 months (figure 1B).

table 4a. Prognostic factors for disease specific survival after primary debulking surgery

univariable analysis multivariable analysis

 hr 95% ci p-value hr 95% ci p-value

Age (years) 1.00 0.99-1.02 0.55 1.01 0.99-1.03 0.47

fiGo stage iV 1.46 0.82-2.58 0.20 1.06 0.45-2.47 0.90

Who performance ≥ 1 2.02 1.44-2.85 <0.001 2.01 1.32-3.07 <0.001

AsA ≥ 2 1.10 0.78-1.56 0.59 0.80 0.38-0.80 0.38

histology

HGS and undifferentiated 1 1

Low grade serous 0.39 0.10-1.58 0.19 0.19 0.03-1.45 0.11

Mucinous 1.93 1.04-3.60 0.04 2.93 1.38-6.20 0.01

Endometroid 0.83 0.50-1.36 0.46 0.81 0.41-1.62 0.56

Clear cell 1.81 0.95-3.48 0.07 2.69 1.29-5.62 0.01

cA 125 before treatment 1.07 0.98-1.18 0.15 0.97 0.84-1.11 0.63

intraoperative ascites > 500 
ml

1.35 0.97-1.06 0.08
0.89 0.56-1.41 0.61

extensive surgery 0.85 0.61-1.18 0.34 0.84 0.55-1.27 0.41

residual disease

NRD 1 1

MRD 1.48 0.99-2.21 0.05 2.04 1.11-3.76 0.02

GRD 1.64 1.13-2.39 0.01 1.84 1.05-3.21 0.03

HR = hazard ratio, CI = confidence interval, HGS high grade serous, NRD no residual disease, 
MRD minimal residual disease (deposits of residual tumour <1 cm), GRD gross residual disease (deposits of 
residual tumour >1 cm)



86 Prognostic value of residual disease after debulking surgeryChapter 5

Completeness of surgery was the most important prognostic factor. DSS with NRD was 

44 months compared with 27 months with MRD and 22 months with GRD (HR MRD 

vs. NRD 1.9 (95% CI 1.5-2.4); HR GRD vs. NRD 3.4 (95% CI 2.5-4.7). The results of the 

univariable and multivariable analysis are presented in table 4b. In multivariable ana-

lyses residual disease was the only independent prognostic factor. The corresponding 

HRs were 1.8 (95% CI 1.3-2.5) and 3.1 (95% CI 2.0-4.8). The adjusted HR for MRD vs. 

GRD was 0.6 (95% CI 0.4-0.8). Although at univariable analysis large volume ascites 

predicted worse prognosis, it was not an independent predictor. Extensive surgery at 

interval debulking surgery did not result in better survival (HR 1.1 (95% CI 0.9-1.4))

table 4b. Prognostic factors for disease specific survival after interval debulking surgery

HR = hazard ratio, CI = confidence interval, HGS high grade serous, NRD no residual disease, 
MRD minimal residual disease (deposits of residual tumour <1 cm), GRD gross residual disease (deposits of residual 
tumour >1 cm)

univariable analysis multivariable analysis

 hr 95% ci p-value hr 95% ci p- value

Age (years) 1.01 1.00-1.02 0.03 1.02 0.99-1.03 0.06

fiGo stage iV 1.09 0.85-1.38 0.51 1.17 0.80-1.71 0.41

Who performance ≥ 1 1.32 1.03-1.68 0.03 0.96 0.70-1.32 0.80

AsA ≥ 2 1.19 0.93-1.53 0.16 1.06 0.75-1.49 0.75

histology

HGS and undifferentiated 1 1

Low grade serous 0.66 0.29-1.49 0.32 0.34 0.11-1.08 0.08

Mucinous 1.49 0.74-3.03 0.27 2.05 0.74-5.73 0.17

Endometroid 0.77 0.41-1.46 0.43 1.24 0.64-2.40 0.53

Clear cell 1.08 0.51-2.31 0.83 1,48 0.60-3.71 0.40

cA 125 before treatment 0.94 0.84-1.05 0.25

intraoperative ascites > 500 ml 1.68 1.26-2.24 <0.001 1.41 0.93-2.15 0.10

extensive surgery 0.92 0.73-1.16 0.49 1.09 0.86-1.37 0.08

residual disease <0.001

No residual disease 1 1

Residual disease < 1 cm 1.87 1.47-2.39 <0.001 1.79 1.26-2.53 <0.001

Residual disease > 1 cm 3.42 2.48-4.72 <0.001 3.11 2.01-4.81 <0.001

Discussion
To our knowledge this is the largest cohort analysing prognostic factors in patients 

treated with NACT-IDS for EOC outside the realm of a clinical trial. Absence of resid-

ual disease after debulking surgery was confirmed to be a strong prognostic marker 

for disease specific survival after IDS as well as after PDS. Yet, the prognostic value of 

residual disease depends on the clinical setting. Patients selected for PDS left without 
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figure 1. Disease specific survival according to surgery result for A. primary debulking surgery (PDS) and B. 
Interval debulking surgery (IDS)

residual disease after debulking surgery have the longest survival. Even so, NRD at IDS 

results in longer survival than leaving any residual disease. Furthermore, achievement 

of minimal rather than gross residual disease at IDS results in significantly prolonged 

survival, whereas this effect was not confirmed for PDS.

In accordance with other studies, NRD was achieved more often in the IDS group than 

A

b
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in the PDS group, although this did not confer a survival benefit.[13,14] A likely explan-

ation for this discrepancy in our cohort study is the selection of patients for NACT-IDS 

based on tumour load and comorbidity. Another possible explanation is the induction 

of fibrosis with NACT, which might masquerade tumour deposits, and thus lead to an 

overestimation of the completeness of surgery.[15-17] This hypothesis is supported by 

the findings of Hynninen et al.[12], who recently reported a lower sensitivity for identi-

fying malignant sites after NACT than at primary debulking surgery.[10] Finally, the de-

velopment of platinum resistance during NACT has been suggested, by exposing larger 

tumour volumes to chemotherapy.[18,19]

Chang et al.[20] previously stated that radical surgery leads to better overall survival 

when patients are treated with PDS. We could not confirm this in our PDS group, which 

could be due to the size of our population. Yet, patients with extensive disease dia-

gnosed on computed tomography imaging or at diagnostic surgery were not randomly 

selected for NACT and no effort to perform extensive primary surgery was made in this 

group, resulting in selection bias. 

The long and near-complete follow-up with known cause of death for all deceased 

patients is a strength of this study. However, patients were not followed from first date 

of visiting the Outpatient Department, but from start of treatment, respectively first 

surgery, either diagnostic or therapeutic, or start of NACT. We have chosen this mo-

ment of start of follow-up because a number of patients were referred to our centres 

for treatment and their first date of contact in hospitals elsewhere was not known. Yet, 

since moment of start of the treatment strategies was calculated in the same way, it is 

unlikely that bias is introduced within the treatment groups regarding survival. 

As in any observational study, formal comparison of outcome between treatment 

groups is hampered by confounding by indication and therefore invalid. PDS was per-

formed if in the opinion of the multidisciplinary team, debulking surgery of all visible 

tumour to less than one centimetre in diameter was possible. Patients with more extens-

ive disease and patients unfit to undergo surgery started neo-adjuvant chemotherapy. 

Therefore, in our series, patients receiving NACT had more extensive disease and gen-

erally worse performance status. The value of prognostic markers such as the degree 

of residual disease after surgery, however, can be compared. We showed that patients 

who have no residual disease after NACT-IDS or PDS and adjuvant chemotherapy have 

the best prognosis. This is consistent with published studies. Moreover, if at PDS it is 

not feasible to achieve NRD there is a higher chance to obtain this at IDS, and this will 

improve prognosis.[2,13,21] 

If at IDS NRD cannot be achieved, all possible effort, including extensive surgery, 

should be performed to achieve at least residual disease of less than one centimetre. 

Current diagnostic work-up is not adequate and new diagnostic tools are needed to 

optimize selection of patients for primary surgery or NACT. [22] Laparoscopy is currently 

studied in a randomised trial of patient selection.[7] 

In conclusion, NRD should be the goal of all cytoreductive surgery in ovarian cancer. 

Therefore selection of patients for treatment is of utmost importance.



89 Prognostic value of residual disease after debulking surgery

5.

RefeRence List

1.  Coleman MP, Forman D, Bryant H et al. Cancer 
survival in Australia, Canada, Denmark, Norway, 
Sweden, and the UK, 1995-2007 (the Interna-
tional Cancer Benchmarking Partnership): an 
analysis of population-based cancer registry data. 
Lancet 2011;377(9760):127-138.

2.  Vergote I, Trope CG, Amant F et al. Neoadjuvant 
chemotherapy or primary surgery in stage IIIC or IV 
ovarian cancer. N Engl J Med 2010;363(10):943-
953.

3.  Vergote I, du Bois A, Amant F, Heitz F, Leunen K, 
Harter P. Neoadjuvant chemotherapy in advanced 
ovarian cancer: On what do we agree and dis-
agree? Gynecol Oncol 2013;128(1):6-11.

4.  Vergote I, de Wever I, Tjalma W, Van Gramberen 
M, Decloedt J, van Dam P. Neoadjuvant chemo-
therapy or primary debulking surgery in advanced 
ovarian carcinoma: a retrospective analysis of 285 
patients. Gynecol Oncol 1998;71(3):431-436.

5.  Eisenkop SM, Friedman RL, Wang HJ. Complete 
cytoreductive surgery is feasible and maxim-
izes survival in patients with advanced epithelial 
ovarian cancer: a prospective study. Gynecol 
Oncol 1998;69(2):103-108.

6.  du Bois A, Reuss A, Pujade-Lauraine E, Harter P, 
Ray-Coquard I, Pfisterer J. Role of surgical out-
come as prognostic factor in advanced epithelial 
ovarian cancer: a combined exploratory analysis 
of 3 prospectively randomized phase 3 multicen-
ter trials: by the Arbeitsgemeinschaft Gynaekolo-
gische Onkologie Studiengruppe Ovarialkarzinom 
(AGO-OVAR) and the Groupe d’Investigateurs 
Nationaux Pour les Etudes des Cancers de l’Ovaire 
(GINECO). Cancer 2009;115(6):1234-1244.

7.  Rutten MJ, Gaarenstroom KN, van Gorp T et 
al. Laparoscopy to predict the result of primary 
cytoreductive surgery in advanced ovarian cancer 
patients (LapOvCa-trial): a multicentre random-
ized controlled study. BMC Cancer 2012;12:31.

8.  Elattar A, Bryant A, Winter-Roach BA, Hatem M, 
Naik R. Optimal primary surgical treatment for ad-
vanced epithelial ovarian cancer. Cochrane Data-
base Syst Rev 2011;(8):CD007565.

9.  Chi DS, Musa F, Dao F et al. An analysis of pa-
tients with bulky advanced stage ovarian, tubal, 
and peritoneal carcinoma treated with primary 
debulking surgery (PDS) during an identical time 
period as the randomized EORTC-NCIC trial of 
PDS vs neoadjuvant chemotherapy (NACT). 
Gynecol Oncol 2011.

10.  Zapardiel I, Peiretti M, Zanagnolo V et al. Dia-
phragmatic surgery during primary cytoreduction 
for advanced ovarian cancer: peritoneal stripping 
versus diaphragmatic resection. Int J Gynecol 
Cancer 2011;21(9):1698-1703.

11.  Polterauer S, Vergote I, Concin N et al. Prognostic 
value of residual tumor size in patients with epi-
thelial ovarian cancer FIGO stages IIA-IV: ana-

lysis of the OVCAD data. Int J Gynecol Cancer 
2012;22(3):380-385.

12.  Hynninen J, Lavonius M, Oksa S, Gronman S, 
Carpon O, Auranen A. Is perioperative visual 
estimation of intra-abdominal tumor spread 
reliable in ovarian cancer surgery after neoad-
juvant chemotherapy? Gynecologic Oncology 
2013;128(2):229-232.

13.  Luyckx M, Leblanc E, Filleron T 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(8):1337-1343.

14.  Fago-Olsen CL, Ottesen B, Kehlet H et al. Neo-
adjuvant chemotherapy as ovarian cancer treat-
ment: ever more used with major regional differ-
ences. Dan Med J 2012;59(8):A4477.

15.  McCluggage WG, Lyness RW, Atkinson RJ et 
al. Morphological effects of chemotherapy on 
ovarian carcinoma. J Clin Pathol 2002;55(1):27-
31.

16.  Miller K, Price JH, Dobbs SP, McClelland RH, 
Kennedy K, McCluggage WG. An immuno-
histochemical and morphological analysis of 
post-chemotherapy ovarian carcinoma. J Clin 
Pathol 2008;61(5):652-657.

17.  Samrao D, Wang D, Ough F et al. Histologic para-
meters predictive of disease outcome in women 
with advanced stage ovarian carcinoma treated 
with neoadjuvant chemotherapy. Transl Oncol 
2012;5(6):469-474.

18.  Rauh-Hain JA, Nitschmann CC, Worley J et al. 
Platinum resistance after neoadjuvant chemother-
apy compared to primary surgery in patients with 
advanced epithelial ovarian carcinoma. Gynecolo-
gic Oncology 2013;129(1):63-68.

19.  Trope CG, Elstrand MB, Sandstad B, Davidson 
B, Oksefjell H. Neoadjuvant chemotherapy, in-
terval debulking surgery or primary surgery in 
ovarian carcinoma FIGO stage IV? Eur J Cancer 
2012;48(14):2146-2154.

20.  Chang SJ, Bristow RE, Ryu HS. Impact of complete 
cytoreduction leaving no gross residual disease 
associated with radical cytoreductive surgical pro-
cedures on survival in advanced ovarian cancer. 
Ann Surg Oncol 2012;19(13):4059-4067.

21.  Sehouli J, Savvatis K, Braicu EI, Schmidt SC, 
Lichtenegger W, Fotopoulou C. Primary versus 
interval debulking surgery in advanced ovarian 
cancer: results from a systematic single-center 
analysis. Int J Gynecol Cancer 2010;20(8):1331-
1340.

22.  Rutten MJ, Leeflang MM, Kenter GG, Mol BW, 
Buist MR. Laparoscopy for diagnosing resect-
ability of disease in patients with advanced 
ovarian cancer. Cochrane Database Syst Rev 
2014;2:CD009786.


