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Abstract
Introduction: Serous ovarian carcinomas constitute the largest group of epithelial 
ovarian cancer (60%– 75%) and are further classified into high-  and low- grade se-
rous carcinoma. Low- grade serous carcinoma (LGSC) is a relatively rare subtype (ap-
proximately 5% of serous carcinomas) and epidemiologic studies of large cohorts are 
scarce. With the present study we aimed to report trends in stage, primary treatment 
and relative survival of LGSC of the ovary in a large cohort of patients in an effort to 
identify opportunities to improve clinical practice and outcome of this relatively rare 
disease.
Material and Methods: Patients diagnosed with LGSC between 2000 and 2019 were 
identified from the Netherlands Cancer Registry (n = 855). Trends in FIGO stages 
and primary treatment were analyzed with the Cochran– Armitage trend test, and dif-
ferences in and trends of 5- year relative survival were analyzed using multivariable 
Poisson regression.
Results: Over time, LGSC was increasingly diagnosed as stage III (39.9%– 59.0%) and IV 
disease (5.7%– 14.4%) and less often as stage I (34.6%– 13.5%; p < 0.001). Primary de-
bulking surgery was the most common strategy (76.2%), although interval debulking 
surgery was preferred more often over the years (10.6%– 31.1%; p < 0.001). Following 
primary surgery, there was >1 cm residual disease in only 15/252 patients (6%), com-
pared with 17/95 patients (17.9%) after interval surgery. Full cohort 5- year survival 
was 61% and survival after primary debulking surgery was superior to the outcome 
following interval debulking surgery (60% vs 34%). Survival following primary debulk-
ing surgery without macroscopic residual disease (73%) was better compared with 
≤1 cm (47%) and >1 cm residual disease (22%). Survival following interval debulking 
surgery without macroscopic residual disease (51%) was significantly higher than after 
>1 cm residual disease (24%). Except FIGO stage II (85%– 92%), survival did not change 
significantly over time.
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1  |  INTRODUC TION

Epithelial ovarian cancer constitutes the largest group of 
ovarian malignancies (90%– 95%), with serous tumors being the 
most common histological subtype of epithelial ovarian cancer 
(60%– 75%).1– 4 Serous ovarian carcinomas are further classified 
into high- grade serous carcinoma (HGSC) or low- grade serous 
carcinoma (LGSC).5,6 LGSC is a relatively rare subtype constituting 
2% of epithelial ovarian cancer and approximately 5% of serous 
carcinomas.7,8 Women with LGSC are often younger at diagnosis 
(mean 56 years) than women with HGSC (mean 63 years).7 LGSC 
has a more indolent nature and milder biological behavior, with 
more patients being diagnosed with FIGO stage I disease (LGSC 
34% and HGSC 9%).7,9 However, the majority are diagnosed at 
an advanced stage, with FIGO stage III being the most common 
(43%).7 Several studies have shown better survival rates for LGSC 
than for HGSC, with most recent 5- year survival rates of 89.3% vs 
80.8% for early- stage disease and 57.7% vs 35.3% for advanced 
stage.7,10,11

A comprehensive staging procedure in presumed early- stage dis-
ease, or debulking surgery for advanced stage disease, followed by 
adjuvant chemotherapy if indicated, is still the preferred treatment 
for LGSC.12 In advanced stage disease, debulking surgery with re-
section of all macroscopic disease (synonym: cytoreductive surgery) 
is of pivotal importance because of its relative chemoresistance (re-
sponse rate of 4%– 11%).12,13 There is a growing and promising body 
of evidence for the efficacy of endocrine, molecularly targeted and 
anti- angiogenic treatment modalities in both the front- line and re-
current setting.14– 17

As LGSC is rare and incidence rates are relatively low, randomized 
controlled trials and retrospective series including large numbers of 
patients are scarce. In addition, the available studies generally pres-
ent (1) primary treatment and survival rates without trends over 
time, (2) crude survival rates instead of relative survival (RS), (3) sur-
vival rates subdivided by early-  and advanced stage disease instead 
of FIGO stage I– IV, and (4) outcomes of debulking surgery without 
differentiating between the primary and interval approach. To pro-
vide more detailed information and to identify opportunities to im-
prove clinical practice and disease outcome, the present study aims 
to report trends in FIGO stage, primary treatment, and RS of LGSC 
in a large cohort of patients.

2  |  MATERIAL AND METHODS

2.1  |  Data selection

All consecutive patients diagnosed with LGSC in the Netherlands 
between January 2000 and December 2019 were identified from 
the Netherlands Cancer Registry. The Netherlands Cancer Registry 
is a population- based registry, primarily based on notification by 
PALGA (automated Dutch nationwide histo-  and cytopathology data 
network and registry/archive) and supplemented with data from the 
National Registry of Hospital Discharge Diagnosis.18 It comprises in-
formation on all newly diagnosed cancer patients in the Netherlands, 
and the completeness is estimated to be at least 95%.19

Serous ovarian cancer was classified according to the 
International Classification of Diseases for Oncology (ICD- O- 3 
codes 8260, 8441, 8450, 8460, 8461).20,21 Patients with a Shimizu/
Silverberg grade 1 tumor, or LGSC according to the current two- 
tier system, were included.5,6,22 Data on patient, tumor and treat-
ment characteristics were routinely extracted from the medical 
files of all Dutch hospitals by dedicated data managers. Diagnoses 
were made based on surgically obtained specimens or cytological 
or histological examination of specimens obtained in patients not 
eligible for primary surgery (eg ascites or omental cake biopsy). 
Information on vital status was obtained by annual linkage to the 
Personal Records Database (BRP) and was available up to January 
31, 2022 (last follow- up date). Tumor staging was performed ac-
cording to the 1988/2014 FIGO classification.23 FIGO stage was 
originally not available in The Netherlands Cancer Registry but was 
derived from the pathological or clinical Union for International 
Cancer Control Tumor- Node- Metastasis (TNM) classification from 
the patient file.24 Editions 5, 6 and 7 (corresponding to FIGO 1988) 

Conclusions: Over the years, LGSC has been diagnosed as FIGO stage III and stage 
IV disease more often and interval debulking surgery has been increasingly preferred 
over primary debulking in these patients. Relative survival did not change over time 
(except for stage II) and worse survival outcomes after interval debulking surgery 
were observed. The results support the common recommendation to perform pri-
mary debulking surgery in patients eligible for primary surgery.
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Key message

Neoadjuvant chemotherapy for low- grade serous ovar-
ian carcinoma increased over time. Overall 5- year relative 
survival was 61% and did not change over time, except for 
FIGO stage II disease. Survival after primary surgery was 
superior to interval surgery.
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and edition 8 (FIGO 2014) were used for the periods 2000– 2016 
and 2017– 2019, respectively. In cases where treatment was started 
with neoadjuvant chemotherapy, where no surgery was performed 
or where there was no oncological treatment at all, tumor stage at 
the time of diagnosis was used (eg tumor- positive omental biopsy 
or pleural effusion). FIGO stages I– IIA and IIB– IVB were considered 
early- stage and advanced stage disease, respectively. A staging pro-
cedure was recorded in the Netherlands Cancer Registry if any part 
of the epithelial ovarian cancer staging procedure was performed 
in addition to the salpingo- oophorectomy with(out) hysterectomy 
(peritoneal biopsies, omentectomy or omental biopsy or lymph node 
sampling/dissection). Debulking surgery could not be registered in 
case of early- stage disease (I– IIA).

2.2  |  Statistical analyses

Crude incidence rates (ie number of new LGSC cases in the Dutch 
population during a year) and annual European standardized 
incidence rates (ESR; age- standardized incidence rate using the 
European global standard population) were calculated per 100 000 
person- years.25 Patients were grouped by period of diagnosis 
(2000– 2006, 2007– 2013 or 2014– 2019), and temporal trends 
in FIGO stage and primary treatment were analyzed with the 
Cochran– Armitage trend test. Five- year RS, estimating cause- 
specific survival without requiring cause- of- death information, 
was calculated using the Ederer II method.26,27 Differences of RS 
with respect to outcomes of specific variables (eg FIGO stages) 
and trends in RS rates were analyzed using uni-  and multivariable 
Poisson regression (adjusting for age, FIGO stage and primary 
treatment [surgery and chemotherapy]) and presented as both 
unadjusted and adjusted excess hazard ratios (EHRs) with 95% 
confidence intervals (CIs).

Definitions of outcomes of debulking surgery have changed 
over time in the literature.28– 30 Accordingly, the cutoff value for 
optimal debulking surgery has been changed in the Netherlands 
Cancer Registry from ≤2 to ≤1 cm residual disease in January 2007 
and macroscopic residual disease >1 cm was denoted as incomplete 
debulking surgery. In December 2009, “no macroscopic residual dis-
ease” was added (complete debulking surgery). Therefore, RS with 
respect to the outcome of debulking surgery was only analyzed for 
patients included in the Netherlands Cancer Registry according to 
the December 2009 manual.

All analyses were conducted using STATA/SE version 16.1 (Stata 
Corporation). Statistical tests were two- tailed and considered signif-
icant at p < 0.05.

2.3  |  Ethics statement

This study was approved by the Privacy Review Board of the 
Netherlands Cancer Registry on January 8, 2021 (K20.327).

3  |  RESULTS

3.1  |  Study population

A total of 855 women were included in this study. The mean age 
at diagnosis was 59 ± 15 years. Early- stage disease was diagnosed 
in 213 patients (24.9%) and advanced stage in 586 patients (68.5%; 
Table 1). Regarding FIGO stage II disease (n = 85; 9.9%), nine patients 
(10.6%) were diagnosed with stage IIA, 43 (50.6%) with stage IIB and 
33 (38.8%) with stage IIC disease (data not shown). Stage III disease 
was the most common (n = 425; 49.7%), of which stage IIIC (n = 304; 
71.5%; data not shown) was the most prevalent. From 2000 to 2019, 

TA B L E  1  Characteristics of a cohort of 855 patients with low- grade serous carcinoma, grouped as per period of diagnosis.

Characteristics, n (%)* 2000– 2006 2007– 2013 2014– 2019 Total

Number of patients diagnosed 263 (30.8) 265 (31.0) 327 (38.2) 855

Age, years (mean ± SD) 60 ± 15 58 ± 15 59 ± 16 59 ± 15

FIGO stage

I 91 (34.6) 69 (26.0) 44 (13.5) 204 (23.9)

II 21 (8.0) 26 (9.8) 38 (11.6) 85 (9.9)

III 105 (39.9) 127 (47.9) 193 (59.0) 425 (49.7)

IV 15 (5.7) 23 (8.7) 47 (14.4) 85 (9.9)

Early- stage disease (FIGO 
stage I– IIA)

94 (35.7) 71 (26.8) 48 (14.7) 213 (24.9)

Advanced stage disease (FIGO 
stage IIB– IV)

138 (52.5) 174 (65.7) 274 (83.8) 586 (68.5)

Missing 31 (11.8) 20 (7.5) 5 (1.5) 56 (6.5)

Follow- up, years, median 
(interquartile range)

7.49 (2.47– 17.30) 6.25 (2.76– 10.73) 3.48 (2.32– 5.02) 4.59 (2.43– 9.42)

*Unless otherwise specified.



    |  249DE DECKER et al.

a median of 39 patients (interquartile range 35– 47) was diagnosed 
with LGSC on an annual basis in the Netherlands. Crude incidence 
rates varied from 0.33 to 0.80/100 000 person- years per year, and 
ESR varied from 0.29 to 0.63/100 000 person- years per year, with a 
notable increase in both incidence rates being observed from 2015 
onwards (Figure 1). Temporal trends in the distribution of FIGO 
stages are shown in Figure 2, showing a significant increase over 
time in stage III (from 39.9% to 59.0%; p < 0.001) and stage IV disease 
(from 5.7% to 14.4%; p < 0.001) and a decrease in stage I disease 
(from 34.6% to 13.5%; p < 0.001).

3.2  |  Primary treatment

Primary treatment of patients diagnosed with LGSC between 2000 
and 2019 is shown in Table 2, and trends are illustrated in Figure 3. 
Surgery was performed in 763 patients (89.2%), of which the major-
ity (n = 491; 64.4%) underwent debulking surgery and 18.3% of the 
patients (n = 140) a staging procedure. Following the staging proce-
dure, 19 of 140 (13.6%) patients were considered to have advanced 
stage disease (1.4% stage unknown; data not shown). Of 109 pa-
tients that only underwent a salpingo- oophorectomy with(out) hys-
terectomy, 89 (81.7%) had early- stage disease and those with known 
advanced stage disease (n = 17; 15.6%) constituted only 2.9% of all 
advanced stage disease patients (data not shown). Over time (2000– 
2006 to 2014– 2019), debulking surgery was performed more often 
(46.8%– 64.8%; p < 0.001), whereas the percentage of patients who 
only underwent a salpingo- oophorectomy with(out) hysterectomy 
decreased (27.8%– 4.3%; p < 0.001). Primary debulking surgery (PDS) 
was the most common debulking strategy (374 of 491 patients; 
76.2%), although the application of interval debulking surgery (IDS) 
increased over the years (10.6%– 31.1%; p < 0.001). A total of 252 of 
374 PDS patients (67.4%) and 95 of 117 IDS patients (81.2%) were in-
cluded in the Netherlands Cancer Registry handling the most recent 
criteria for the outcome of debulking surgery (no macroscopic, ≤1 or 
>1 cm residual disease). Regarding the 252 patients who underwent 
PDS, the outcome was unknown for 26 patients (10.3%), and there 

was no macroscopic residual disease in 142 patients (56.3%), ≤1 cm 
residual disease in 69 patients (27.4%) and >1 cm residual disease in 
15 patients (6.0%; data not shown). In the IDS group, the outcome 
was unknown for four patients (4.2%) and no macroscopic, ≤1 cm, 
and >1 cm residual disease was achieved in 43 (45.3%), 31 (32.6%) 
and 17 (17.9%) patients, respectively (data not shown). In 92 patients 
(10.8%), there was no surgical procedure, and this proportion in-
creased over time (8.0%– 15.9%; p = 0.001).

Chemotherapy was administered in 559 of 855 LGSC patients 
(65.4%), and the percentage of patients receiving chemotherapy in-
creased over time (59.3%– 68.2%; p = 0.029; Table 2 and Figure 3). 
Treatment was started with chemotherapy (whether or not followed 
by IDS) in 173 patients (30.9% of 559 treated with chemotherapy; 
20.2% of the full cohort). Regarding the full cohort, there was an 
increase in the percentage of patients starting treatment with che-
motherapy over the years (9.9%– 28.8%; p < 0.001). Adjuvant chemo-
therapy following surgery was administered in 386 patients (69.1% 
of 559 treated with chemotherapy; 45.1% of the full cohort); con-
sidering the full cohort, significantly fewer patients were treated 
with adjuvant chemotherapy over time (49.4%– 39.5%; p = 0.013). Of 
213 confirmed early- stage disease patients, 29 (13.6%) were treated 
with chemotherapy (only adjuvant chemotherapy) and it was admin-
istered significantly less often over time (22.3%– 8.3%; p = 0.007). 
Confirmed advanced stage disease was treated with chemotherapy 
in 494 of 586 patients (84.3%), and the percentage did not signifi-
cantly change over time.

3.3  |  Relative survival

Five- year RS curves of the full cohort, as well as stratified by FIGO 
stage and type and outcome of debulking surgery, are illustrated in 
Figure 4. Five- year RS percentages and results from multivariable 
analysis are presented in Table 3. Average RS of LGSC patients di-
agnosed between 2000 and 2019 was 61%. FIGO stage I or II LGSC 
had similar RS (89% and 87%, respectively), even after covariate 

F I G U R E  1  Temporal trends of crude and European standardized 
incidence rates of patients diagnosed with low- grade serous 
carcinoma in The Netherlands from 2000 to 2019.

F I G U R E  2  Temporal trends in distribution of FIGO stages, 
grouped as per period of diagnosis. *Significant at p < 0.05.
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adjustment. Stage III disease patients (RS 49%) had a significantly 
worse RS than those diagnosed with stage I (EHR 4.99, 95% CI 2.20– 
11.30) or stage II disease (EHR 4.02, 95% CI 1.96– 8.24). Patients 
with stage IV disease (RS 24.8%) had a significantly worse survival 
compared with patients with stage I (EHR 8.24, 95% CI 3.57– 19.00), 
stage II (EHR 6.63, 95% CI 3.11– 14.15) and stage III disease (EHR 
1.65, 95% CI 1.21– 2.26).

Adjusted analysis also showed that 5- year RS of patients who 
underwent PDS (60%) was significantly better (EHR 1.75, 95% CI 
1.26– 2.43) than RS of those who had IDS (34%). Even a subanaly-
sis that also adjusted for the outcome of debulking surgery showed 
worse RS following interval debulking surgery (EHR 1.69, 95% CI 
1.13– 2.51). Furthermore, the degree of residual disease following 
PDS wass revealed to be an important prognostic factor, with the 
best RS being observed in patients without any macroscopic residual 
disease (73%), followed by a significantly worse RS in case of resid-
ual disease ≤1 cm (47%; EHR 2.08, 95% CI 1.20– 3.60) and residual 
disease >1 cm (22%; EHR 2.63, 95% CI 1.28– 5.39). After covariate 
adjustment, differences in RS following IDS were significant only for 
patients without macroscopic residual disease (51%) when compared 
with residual disease >1 cm (24%; EHR 2.69, 95% CI 1.13– 6.39).

3.4  |  Trends in relative survival

Temporal trends in 5- year RS rates of the full cohort, FIGO stage 
I– IV disease and early-  and advanced stage disease are illustrated in 
Figure 5. Overall RS and RS rates per period of diagnosis, as well as 
results of uni-  and multivariable analyses (estimated excess hazard 

ratios), are provided as supporting information in Table S1. Except 
for FIGO stage II disease (85%– 92%; EHR 0.00, 95% CI 0.00– 0.02), 
RS of patients diagnosed with LGSC did not change significantly 
over time (2000– 2006 and 2014– 2019). Furthermore, subgroup 
survival differences between 2000– 2006 and 2007– 2013 were not 
significant.

4  |  DISCUSSION

In this study, we report trends in incidence, FIGO stages, primary 
treatment and RS of LGSC in one of the largest cohorts of patients 
presented thus far. The present study shows a slight increase in both 
crude and age- standardized incidence rates around 2015, which 
might be explained by the fact that a small part of serous carcinomas 
that were formerly classified as grade 2 (Shimizu/Silverberg 
criteria/WHO 2004 and earlier) might now be classified as LGSC 
according to the more recent two- tier system.31,32 Furthermore, 
serous borderline ovarian tumors with invasive extra- ovarian 
implants are considered to be LGSC according to the 2014 WHO 
classification.33 Studies exploring trends in incidence are scarce and, 
unfortunately, recent incidence data covering the same time span 
are not available for comparison. Interestingly, Matsuo et al. found 
that the proportion of LGSC patients decreased from the 1970 s until 
2013, for which they cite the more recent two- tier classification, the 
renewed classification of borderline ovarian tumors, and aging of the 
population as possible explanations.8,34

Over the years, LGSC has been diagnosed more frequently as 
stage III and IV disease and less often as stage I disease, which 

TA B L E  2  Primary treatment for patients diagnosed with low- grade serous carcinoma, grouped as per period of diagnosis.

Primary treatment, n (%)
2000– 2006 
(n = 263)

2007– 2013  
(n = 265)

2014– 2019 
(n = 327)

Total 
(n = 855)

Surgical treatment 242 (92.0) 246 (92.8) 275 (84.1) 763 (89.2)

Salpingo- oophorectomy ± hysterectomy 73 (27.8) 22 (8.3) 14 (4.3) 109 (12.7)

Staging procedure 34 (12.9) 63 (23.8) 43 (13.1) 140 (16.4)

Debulking surgery 123 (46.8) 156 (58.9) 212 (64.8) 491 (57.4)

PDS 110 (41.8) 118 (44.5) 146 (44.6) 374 (43.7)

IDS 13 (4.9) 38 (14.3) 66 (20.2) 117 (13.7)

Other (eg palliative resection of tumor deposits, 
surgery not otherwise specified)

12 (4.6) 5 (1.9) 6 (1.8) 23 (2.7)

Chemotherapy 156 (59.3) 180 (67.9) 223 (68.2) 559 (65.4)

Start with chemotherapy ± surgery ± adjuvant 
chemotherapy

26 (9.9) 53 (20.0) 94 (28.7) 173 (20.2)

NACT, IDS and ACT 6 (2.3) 35 (13.2) 44 (13.5) 85 (9.9)

NACT, IDS, no ACT 7 (2.7) 3 (1.1) 22 (6.7) 32 (3.7)

Palliative chemotherapy/NACT without subsequent 
surgery

13 (4.9) 15 (5.7) 28 (8.6) 56 (6.5)

ACT following surgery (without prior NACT) 130 (49.4) 127 (47.9) 129 (39.4) 386 (45.1)

No surgery, no chemotherapy 8 (3.0) 4 (1.5) 24 (7.3) 36 (4.2)

Abbreviations: ACT, adjuvant chemotherapy; CT, chemotherapy; IDS, interval debulking surgery; NACT, neoadjuvant chemotherapy; PDS, primary 
debulking surgery.
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might be explained by improved and guideline- based surgical (stag-
ing) procedures, more accurate preoperative imaging modalities (eg 
patients who had no surgery and were diagnosed based on image- 
guided biopsies) and also the new WHO classification, considering 
invasive implants in the case of serous borderline ovarian tumors as 
extra- ovarian LGSC.7,33,34 To our knowledge, RS rates of LGSC have 
previously only been published by Plaxe and colleagues in 2008 and 
were not stratified by FIGO stage I– IV.11 Overall, the 5- year RS in 
our study was 61%, whereas Plaxe et al. showed a 5- year RS rate 
of 75% in their cohort of 793 LGSC patients. This discrepancy may 
be caused by a different period of inclusion, disparities regarding 
diagnostic criteria, and other causes of heterogeneity between the 
cohorts (eg FIGO stage, age). In our study, except for FIGO stage II 
disease, RS of patients diagnosed between 2000 and 2019 did not 
improve or deteriorate over time, either for the full cohort or after 
stratification by FIGO stage. Although it is worrying that RS does not 
appear to be significantly improved, trends in survival may also be 
biased to some extent. First of all, overall RS in our cohort might be 
compromised by the increase in advanced stage disease cases with 
an associated poorer prognosis, as a result of the aforementioned 

new classification. Furthermore, we were not able to adjust for ad-
juvant therapy other than chemotherapy, which has become more 
common and might improve progression- free and overall survival.16 
Interestingly, Matsuo et al. have shown that 5- year crude overall sur-
vival rates for patients diagnosed with advanced stage (III and IV) 
LGSC between 1988 and 2012 improved over the years (51%– 66%).7 
As other- cause mortality is not taken into account in case of crude 
survival rates, the increase might have been biased by an improved 
better overall life expectancy.35 On the other hand, the better and 
increased survival may also result from differences in treatment pro-
tocols, in addition to the aforementioned causes of heterogeneity 
between study cohorts. However, further studies, exploring novel 
treatment strategies for LGSC, are warranted.

Analogous to the increase in patients with advanced stage 
disease, the number of patients who underwent debulking sur-
gery also increased. The outcome of debulking surgery seems 
to be a prognostic factor in LGSC patients in our study. In the 
PDS group, relative survival was best following surgery with no 
macroscopic residual disease and in the IDS group, this applied 
to patients without macroscopic or ≤1 cm residual disease, in line 

F I G U R E  3  Temporal trends in primary treatment of low- grade serous carcinoma patients, shown for overall surgical treatment, debulking 
surgery, overall application of chemotherapy and setting of chemotherapeutic treatment. ACT, adjuvant chemotherapy; BSO, bilateral 
salpingo- oophorectomy; IDS, interval debulking surgery; NACT, neoadjuvant chemotherapy; NOS, not otherwise specified; USO, unilateral 
salpingo- oophorectomy. *Significant at p < 0.05.
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with other studies.10,36– 38 Better survival following PDS than after 
neo- adjuvant chemotherapy followed by IDS was found, which 
is in accordance with two recent studies, but this was not con-
firmed in another cohort of stage II– IV LGSC patients.38– 40 It is 
important to note that these differences might be caused not by 

the surgery itself but rather by the extent of disease.13 Despite 
covariate adjustment, even for the outcome of debulking surgery, 
the IDS group still might represent patients with poorer prognos-
tic factors that warranted a start with neo- adjuvant chemotherapy 
(eg multiple hepatic or other visceral metastases and/or impaired 

F I G U R E  4  Relative survival of the full cohort of low- grade serous carcinoma patients, subdivided by FIGO stage, type of debulking 
surgery and outcome of primary or interval debulking surgery. RD, residual disease.
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performance status) and which we were not able to adjust for in 
the present study. In our study, we found a considerable increase 
in the proportion of patients treated with IDS. It is not likely that 
this can be attributed solely to the abovementioned patients' ex-
tent of disease or bad performance status. More likely, this may 
be explained by the fact that neo- adjuvant chemotherapy and 
IDS have become more common over the years for ovarian can-
cer treatment in general.41,42 However, primary debulking without 
residual disease should be the standard except for those in whom 
primary resection is not feasible. This is because it is highly likely 
that treatment of LGSC with neo- adjuvant chemotherapy yields a 
low probability of response (4%– 11%) and even the risk of progres-
sion, as a result of its relative chemoresistance.12,13

The present study is subject to the limitations and biases inher-
ent to retrospective studies. Despite having included one of the larg-
est cohorts of LGSC patients so far, an estimated small percentage 
(<5%) of LGSC patients might not have been included in the study 
because the Netherlands Cancer Registry does not cover all of the 
new cancer patients.19 Besides, patients diagnosed with a grade 
2 tumor (Shimizu/Silverberg) were regarded as HGSC and were 

therefore not included in the study, although they might have been 
classified as LGSC according to the current two- tier classification in 
the case of central review of pathology slides. Furthermore, we had 
to deal with changing definitions on the outcome of debulking sur-
gery at the expense of the number of patients analyzed. Last but not 
least, we were not able to study the administration of endocrine, 
molecularly targeted and anti- angiogenic treatment modalities, 
which might have influenced patient outcomes.

5  |  CONCLUSION

We observed that LGSC was diagnosed as FIGO stage III and stage 
IV disease more often over the years, and IDS was increasingly 
preferred over PDS in these patients. Survival outcomes were best in 
patients without residual disease (PDS group) and survival following 
PDS was superior to survival following IDS. The results of our study 
support the current recommendations to perform primary debulking 
surgery aiming for the removal of all macroscopically visible disease, 
in patients eligible for primary surgery.

F I G U R E  5  Temporal trends in 5- year relative survival of low- grade serous carcinoma patients, shown for the full cohort and stratified by 
FIGO stage (early- stage vs advanced stage and stage I– IV). *Significant at p < 0.05.
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