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Abstract

Background Laparoscopic treatment shows non-inferior survival outcomes and better surgical outcomes in appar-
ent stage | ovarian cancer (OC) in some studies but has not been well defined.

Methods We conducted a retrospective study of patients with apparent stage | OC treated in two hospitals
between 2012 and 2022. The surgical and oncologic outcomes were evaluated between patients receiving laparo-
scopic and laparotomic surgery.

Results We identified 37 patients with apparent stage | OC, including 15 (40.5%) serous carcinomas, 9 (24.3%) muci-
nous cancers, 3 (8.1%) endometroid cancers, 2 clear cell carcinomas, and 8 (21.6%) non-epithelial cancers. Sixteen
patients received laparoscopic surgery and the other 21 patients underwent laparotomic surgery. The median age
(44.5 vs. 49.0 years), mean mass size (10.5 vs. 11.3 cm), and median follow-up time (43.5 vs. 75.0 months) showed

no statistically significant differences between patients in laparoscopic and laparotomic groups (all P>0.05). All

the patients underwent comprehensive surgical staging surgery, and the mean surgical time (213.5 vs. 203.3 min,
P=0.507), number of lymph nodes sampling (18.6 vs. 17.5, P=0.359), proportion of upstaging (12.5% vs. 19.0%,
P=0.680), and postoperative complications (no Accordion Severity Grading System grade > 3) were comparable
between two surgical groups. Moreover, patients in the laparoscopic group had significantly less intraoperative blood
loss (231.3 vs. 352.4 mL, P=0.018), shorter interval between surgery and postoperative adjuvant chemotherapy (7.4
vs. 9.5 days, P=0.004), shorter length of hospital stay (9.9 vs. 13.8 days, P<0.001) than those treated with laparotomic
surgery. During a median follow-up of 54.0 months, 9 (24.3%) relapsed and 1 (2.7%) died, with a 5-year recurrence-free
survival (RFS) and disease-specific survival (DSS) rate of 70.6% and 100%, respectively. However, the 5-year RFS (93.3%
vs. 58.8%, P=0.084) and DSS (100% vs. 100%, P=0.637) rates did not significantly differ between the two groups.
Conclusion Laparoscopic surgical treatment had less intraoperative blood loss, earlier postoperative adjuvant
chemotherapy administration, shorter hospitalization time, and non-inferior survival outcomes in apparent stage | OC
when compared with laparotomic surgery.
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Introduction

Ovarian cancer (OC) is the second leading cause of can-
cer mortality in gynecologic malignancies worldwide,
accounting for approximately 5% of all cancer-related
deaths among women [1]. Approximately 70% of the
OC were advanced stage upon diagnosis and the 5-year
overall survival rate was about 40-50% (2, 3]. In China,
there were more than 50 thousand newly diagnosed OC
patients and 26 thousand OC-related deaths in 2019 [4].
Moreover, both the incidence and mortality rate of OC
show an increasing trend in the past 15 years [5]. The
standard surgical approach for advanced OC is midline
laparotomy, however, whether laparoscopic surgery could
be an alternative option for early-stage OC remains con-
troversial [3]. Determining the role of minimally invasive
surgery in early-stage OC will help to optimize clinical
management because about 20% of OC can be classified
as FIGO stage I [6].

There have been several studies investigating the safety
of laparoscopic surgery in early-stage OC [7-15]. Most
of these studies demonstrated a comparable survival
outcome between patients receiving laparoscopic and
laparotomic surgery, and patients who underwent laparo-
scopic surgery had less blood loss, shorter length of hos-
pitalization, and earlier postoperative recovery [8-—15].
However, there were different inclusion criteria in select-
ing early-stage OC patients [8—11] and some inconsistent
results on surgical outcomes [8, 10, 15], and the follow-up
time in some studies was within two years [9-11]. More-
over, none was published within the past five years and
only one was reported from China but published nearly
10 years ago [13, 14]. Two systematic reviews also dem-
onstrated that currently there was no prospective study
regarding the feasibility of laparoscopic staging surgery
in stage I OC [12, 16]. Data on the Chinese population
concerning this issue remains insufficient, and research
on laparoscopic surgical treatment for apparent stage I
ovarian cancer patients still needs to be further evaluated
and updated.

Therefore, to evaluate the safety of laparoscopic surgery
for apparent stage I ovarian cancer patients in China, we
conducted a multi-center retrospective study. The sur-
gical and oncologic outcomes were evaluated between
patients receiving laparoscopic and laparotomic surgery.

Materials and methods

The Ethics Committee of the Xingtai First Hospital and
Handan Central Hospital approved this study. Patients
with early-stage ovarian cancer treated in these two hos-
pitals from January 1st, 2012 to December 1st, 2022 were
included in this study. OC patients treated in our two
hospitals were screened and only those with apparent
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stage I diseases before surgery as well as complete medi-
cal data were enrolled. Moreover, patients who had a
follow-up time of less than 12 months were excluded.
Data including the demographics, clinical and pathologi-
cal characteristics, surgical treatments, and survival out-
comes were extracted from eligible patients. We divided
patients into two groups, the laparoscopic group and
the laparotomic group, based on their surgical options.
The baseline characteristics, surgical, and oncologic out-
comes were compared between the two subgroups. In
this study, the baseline characteristics included patients’
age at diagnosis (years), body mass index (BMI, kg/m?),
mass sizes (cm), preoperative CA125 levels, FIGO stage,
and pathologic subtypes. The surgical outcomes included
surgical time (min), intraoperative blood loss (mL), num-
ber of lymph nodes sampling, proportion of upstage after
surgical staging and postoperative complications (grad-
ing according to the Accordion Severity Grading System
[ASGS]), interval between surgery and adjuvant chemo-
therapy, length of hospital stay. Besides, recurrence-free
survival (RFS) and disease-specific survival (DSS) were
the oncologic outcomes. RFS was defined as the date
from initial treatment intervention to confirmed tumor
relapse and DSS was defined as the time from the date
of the initial treatment to death related to the tumor or
final follow-up. Subgroup analysis was performed based
on the tumor pathologic subtypes.

Statistical analysis

Variables were described according to their distribu-
tions, namely, means + standard deviation (range) or as
medians and interquartile ranges (IQRs) for continuous
variables, and counts (percentages) for discrete variables.
An Independent-sample T-test was used to identify dif-
ferences between the two subgroups, while a chi-squared
test or Fisher’s exact test was used to compare categori-
cal variables. The survival analyses were performed by
using the Kaplan—Meier method (log-rank test). We set
the statistically significant cut-off as a P value <0.05 (two-
tailed). Statistical analyses were conducted using SPSS
(version 21.0; SPSS Inc., Chicago, IL, USA) or GraphPad
Prism (version 8.0) software.

Results

A total of 37 patients met the inclusion criteria after
screening. Asymptomatic pelvic mass was identified by
imaging examination (22/37, 59.5%), followed by mild
pelvic discomfort (13/37, 35.1%), and two patients mani-
fested acute abdominal pain caused by tumor rupture.
The median age at diagnosis among them was 48.0 years
(range: 14 -79), and the median mass size was 9.1 cm
(range: 1.9 — 25.0). The demographic and clinical charac-
teristics are listed in Table 1.
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Table 1 The demographic and clinical characteristics between the overall cohort and two comparison groups

Laparoscopic Laparotomic P—uvalue Overall
(N=16) (N=21) (N=37)
Age (y) 445+ 153/44.5 (14-73) 48.33+15.6/49.0 (16-79) 0.460 46.7+15.4/48.0 (14-79)
BMI (kg/m?) 246+4.5/234 (156 - 35.2) 23.8+29/24.0(17.7 - 29.0) 0.524 24.1+3.6/234 (156 - 35.2)
Mass size (cm) 10.5+5.9/9.0 (23 - 25.0) 11.3+56/10.5(1.9-21.5) 0.690 11.0+£5.6/9.1 (1.9 - 25.0)
Pre-CA125 level (mean/ 782.3/39.1 (10.6 — 6735.6) 148.7/45.6 (94 -1214.9) 0.137 422.7/45.6 (94 - 6735.6)
median, U/ml)
FIGO stage
IA 1 2 3(8.1%)
IC 13 15 28 (75.7%)
A 1 1 2 (5.4%)
1B 1 3 4 (10.8%)
Pathology
Serous 6 9 15 (40.5%)
Endometroid 1 2 3(8.1%)
Mucinous 4 5 9 (24.3%)
Clear cell 1 1 2 (5.4%)
MGCT 0 3 3(8.1%)
DG - 1 1
YST - 1 1
EC - 1 1
AGCT 3 1 4(10.8%)
ESS 1 0 1(2.7%)
Follow-up time (m) 48.4/43.5 (14—100) 66.6/75.0 (17—117) 0.063 58.7/54.0 (14 -117)

The age, follow-up time, and mass size were presented as mean +standard deviation/median (range)

Abbreviations: MGCT malignant germ cell tumors, AGCT adult granulosa cell tumors, ESS endometrial stromal sarcoma

Further auxiliary examinations revealed no apparent
extra-ovarian metastases among these 37 patients. After
the suspected diagnosis of ovarian tumor, patients were
treated by surgical exploration, of whom 16 received lap-
aroscopic surgery and the other 21 underwent laparoto-
mic surgery. Postoperative pathology revealed that serous
carcinoma (15 cases, 40.5%) was the most common
pathology subtype, followed by mucinous carcinoma
(9 cases, 24.3%), non-epithelial cancer (8 cases, 21.6%),
endometroid cancer (3 cases, 8.1%), and clear cell carci-
noma (2 cases, 5.4%). Among the 8 patients diagnosed
with non-epithelial cancer, there were 4 adult granu-
losa cell tumors (AGCT), 3 malignant germ cell tumors
(MGCT, one each for dysgerminoma, yolk sac tumor,
and embryonic carcinoma), and 1 low-grade endometrial
stromal sarcoma (LGESS), respectively. Moreover, there
were 19 high-grade carcinomas within these 37 patients.
However, no statistically significance difference in his-
tological subtype (4 non-epithelial OC patients in each
group, P=0.705) and high-grade tumor proportion (8
patients vs. 11 patients, P=1.000) between the laparo-
scopic and laparotomic groups.

The mean surgical time (213.5 vs. 203.3 min, P=0.507),
number of lymph nodes sampling (18.6 vs. 17.5,

P=0.359), and proportion of upstaging (12.5% vs. 19.0%,
P=0.680) were comparable between two surgical groups.
Fertility-sparing surgery was performed in 3 patients (2
adult granulosa cell tumor and 1 ovarian yolk sac tumor,
of which one granulosa cell tumor patient in laparoscopic
group and the other two patients in laparotomic group).
Tumor stage in two patients had been upstaged in the
laparoscopic group, of which one was upstaged from
stage I to I1A after surgical staging due to tumor involve-
ment of the ipsilateral ovary and fallopian tube, and the
other one because of micrometastasis identified by biopsy
of pelvic peritoneum. Similarly, four patients receiving
laparotomic surgery were upstaged from stage I to stage
II, of which one was due to tumor infiltrating ipsilateral
salpinx and three had tumors involving the pelvic perito-
neum. It should be noted that there was each one tumor
rupture during the surgery in two groups, without sta-
tistically significant difference (6.3% vs. 4.8%, P=1.000).
For the other 26 patients who were staged as IC dis-
eases, 11 had preoperative tumor rupture and the rest
15 patients had tumor cells found in ascites/peritoneal
washings. Moreover, there was no significant difference
in the incidence of postoperative complications. Notably,
no ASGS grade 3 or higher postoperative complications
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were noted between the two groups. However, patients
in the laparoscopic group had significantly less intraop-
erative blood loss (231.3 vs. 352.4 mL, P=0.018), shorter

Table 2 The surgical details, adjuvant chemotherapy, and
outcomes between laparoscopic and laparotomic groups

Laparoscopic Laparotomic P—value

(N=16) (N=21)
Surgical time (min) 2135+374 203.3+£510 0.507
Intraoperative blood loss 231341325 352441569 0.018
(ml)*
Intraoperative transfusion 3(18.8%) 3(14.3%) 1.000
Number of LN sampling 186+28 175430 0.359
(N=11) (N=18)
Pelvic LN 126+4.0 11.9+35 0.676
Para-aortic LN 6.0£1.8 56+1.7 0.512
Intraoperative tumor 1 (6.3%) 1 (4.8%) 1.000
rupture
Upstage 2 (12.5%) 4(19.0%) 0.680
Postoperative complications
ASGS grade 2 16 (100%) 21 (100%) NS
ASGS grade 3 or higher - -
Time to chemothearpy (d)* 74+£1.5 95+27 0.004
Length of hospital stay (d)*  99+16 13.8+4.4 <0.001

Abbreviations: LN lymph nodes, NS not significant, ASGS Accordion Severity
Grading System

"P<0.05

1.0——'—1-‘:1” .
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interval between surgery and postoperative adjuvant
chemotherapy (7.4 vs. 9.5 days, P=0.004), shorter length
of hospital stay (9.9 vs. 13.8 days, P<0.001) than those
treated with laparotomic surgery (Table 2). Platinum-
based chemotherapy was applied in all but one AGCT
and one LGESS patient. Three MGCT patients received
bleomycin, etoposide, and cisplatin chemotherapy, and
other 2 AGCT patients received paclitaxel plus carbo-
platin chemotherapy. For the 29 epithelial OC patients,
paclitaxel plus carboplatin was given in 25 patients, and
four mucinous cancer patients received oxaliplatin plus
capecitabine.

During the follow-up, 9 patients experienced
relapses, of whom 1 was in the laparoscopic group and
8 in the laparotomic group, with a 5-year REFS rate of
70.6%. The 5-year REFS rates in the laparoscopic and
laparotomic groups were 93.3% and 58.8%, respectively
(P=0.084, Fig. 1). Of the 8 relapsed patients in the lap-
arotomic group, five were FIGO stage IC high-grade
serous carcinoma, two were mucinous carcinoma
(one stage IC and one stage 1IB), and the rest one was
FIGO stage IC AGCT initially treated with surgery
only. Moreover, the only patient who experienced
recurrence in the laparoscopic group was FIGO stage
IC poor-differentiated clear cell carcinoma. Among
them, two patients received repeat cytoreductive sur-
gery followed by platinum-based chemotherapy after
recurrence, and the other 7 patients were treated with

0.8

0.6

0.4+

P=0.084
0.2+

Recurrence-free survival

—— Laparoscopic

—— Laparotomic

0.0 , ,
0 25 50

T T T
75 100 125

Follow-up time (months)

Group Cases
Laparoscopic 16
Laparotomic 21

Events S-year RFS rate
1 93.3%
8 58.8%

Fig. 1 The RFS in apparent stage | OC patients treated with laparoscopic and laparotomic surgery showed by Kaplan-Meier curve
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platinum-based chemotherapy. Six patients achieved
no evidence of disease (NED) after the first recurrence,
of whom two experienced at least a second relapse. Of
the other three patients, two had partial remission dis-
eases and one had a progression disease and then suc-
cumbed to cancer after the first relapse. Second-line or
posterior-line chemotherapy was subsequently given
for these relapsed patients.

At the end of the follow-up, only one patient died
of the disease 79 months after diagnosis (in the lapa-
rotomic group), and the 5-year DSS rate was 100%
after a median follow-up of 54.0 months. The median
follow-up time was 43.5 and 75.0 months (P=0.063)
in the laparoscopic and laparotomic groups, respec-
tively. There was no statistically significant difference
between patients receiving laparoscopic and laparo-
tomic surgery (P=0.637, Fig. 2). Subgroup analysis
according to the tumor histological subtypes was sub-
sequently performed. In 29 epithelial OC patients, 12
and 17 of them received laparoscopic and laparoto-
mic surgery, respectively. The Kaplan—Meier analysis
also showed that no statistical difference in both RFS
(P=0.141, Fig. 3A) and DSS (P=0.724, Fig. 3B). Simi-
larly, in other 8 non-epithelial OC patients’ subgroup,
both the RFS (P=0.317, Fig. 3C) and DSS (P=1.000,
Fig. 3D) were comparable between two surgical
options.
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Discussion
Our study originally from two large regional medical
centers revealed that laparoscopic surgical treatment for
apparent stage I OC had less intraoperative blood loss,
shorter interval between surgery and adjuvant chemo-
therapy, and shorter hospitalization times when com-
pared with those receiving laparotomic surgery. The
5-year RFS and DSS rates were comparable between the
two groups, without statistically significant differences.
Therefore, laparoscopic surgery could be an alternative
option in the management of apparent stage I OC.
Previously, several studies have evaluated the role of
minimally invasive surgery in early-stage OC patients
since the rapid development of laparoscopic technology
[8, 14, 15]. In 2004, three studies [17—-19] demonstrated
the technical safety and efficacy of laparoscopic manage-
ment of early-stage OC, but they did not have laparoto-
mic control groups. More recently, Gallotta et al. showed
that only grade 3 tumor was the negative prognostic fac-
tor in 254 early-stage EOC patients with a median fol-
low-up of 61 months, rather than the surgical option [20].
They also stated that no statistical differences in survival
outcomes between patients underwent robotic surgery
and conventional laparoscopic surgery in early-stage OC
[21]. Chi et al. [7] in 2005 first reported a comparative
study focusing on the surgical and oncologic outcomes
between early-stage OC patients treated with laparo-
scopic or laparotomic surgery. Most studies showed that

1'0 N 1 T T T T TN L J
'C_;S e u )
E 0.8
2
% 0.6
9
73
B 0.4+ —— Laparoscopic
<
2 P=0.637 —— Laparotomic
a) 02_
0.0 T T T T T
0 25 50 75 100 125
Follow-up time (months)
Group Cases Events 5-year DSS rate
Laparoscopic 16 0 100%
Laparotomic 21 1 100%

Fig. 2 The DSS was comparable between patients in laparoscopic and laparotomic group
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Fig. 3 The survival outcomes in subgroup analysis of this cohort. A-B The RFS and the DSS were comparable in apparent stage | epithelial OC
underwent laparoscopic or laparotomic surgery. C-D Similar results were also noted in apparent stage | non-epithelial OC patients received

laparoscopic or laparotomic surgery

early-stage OC patients receiving laparoscopic surgery
had shorter hospitalization times [7, 8, 13], less blood
loss [7, 10, 11], and shorter intervals to postoperative
adjuvant chemotherapy [10, 11, 13], although these dif-
ferences in some studies were not statistically significant
[9]. Moreover, researchers observed that minor post-
operative complications in patients underwent lapa-
roscopic surgery than laparotomic surgery [8, 10-12].
However, inconsistent result was noted in the operation
time between the two surgical options, some research
revealed that operation duration was significantly longer

in the laparoscopic group than laparotomic group [7, 8,
12], while others showed a converse finding [10], and
some found no significant difference the rest studies [13].
Results from our study were consistent with most of the
previous research that patients had significantly shorter
hospitalization times, less blood loss, and comparable
operative duration. The inconsistency in some surgical
outcomes, especially for the surgical duration time, could
be explained by the intra-hospital differences in laparo-
scopic experiences and the rapid development of mini-
mally invasive surgery in gynecologic malignancies since
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most recent studies showed shorter or no difference in
operation time between two groups [10, 13, 15]. None-
theless, the comparable surgical outcomes that originated
from this series of cohort studies emphasized the surgical
safety and advantages in laparoscopic management for
early-stage OC.

Although the current evidence shows that laparo-
scopic surgery for early-stage OC is technically feasi-
ble, the main question is whether it could guarantee
non-inferior oncologic outcomes when compared with
laparotomic surgery, the standard surgical approach for
ovarian malignancies [3]. There are three major concerns
on the laparoscopic treatment for apparent stage I OC:
(1) tumor progression due to CO, during pneumoperi-
toneum [22]; (2) risk of trocar sites metastases [23]; (3)
increased risk of tumor rupture/upstaging that leading to
decreased oncologic outcomes [7]. However, the effects
of tumor progression induced by pneumoperitoneum
originated from cells or animal models [22, 24]. How-
ever, data from laparoscopic treatment for non-meta-
static colorectal cancer showed significantly better both
survival and surgical outcomes than open surgery [25].
These inconsistent results remind the proper interpreta-
tion of pneumoperitoneum on survival outcomes, and
it should not be arbitrarily regarded as an independent
risk factor. Besides, Zivanovic et al. [26] in 2008 reported
that only 1.96% (15 of 797) adnexal/peritoneal malignan-
cies underwent laparoscopic surgery and developed tro-
car sites metastases, and all these patients coexisted with
metastatic lesions (FIGO stage IIIC) during the surgery.
Subsequent cohort studies restricted to early-stage OC
patients who underwent laparoscopic surgery showed no
port-site metastases [12—15]. Our study also found none
experienced trocar-site recurrence, which again con-
firmed the oncologic safety of this issue.

The incidence of tumor rupture or upstaging due to
laparoscopic surgery has also been investigated, with an
estimated intraoperative tumor rupture rate of approxi-
mately 20% [27] and upstaging rate of 6%—43% [12, 14].
Bogani et al. in 2014 [12] reported the rate of spillage in
laparoscopic and open groups was similar (6/35 vs. 4/32,
P=0.59). They subsequently performed a meta-analysis
that enrolled 6 comparative research of 152 laparoscopic
and 241 open staging early-stage OC patients. Neither
the spillage (OR 0.78, 95% CI 0.35 — 1.73) nor the upstag-
ing risk (OR 0.7, 95% CI 0.38 — 1.27) was significantly dif-
ferent between patients receiving two surgical options
[12]. Recently, a large propensity-matched cohort study
also found that there was no statistically different upstag-
ing rate in the laparoscopic or open group (20% vs. 26%,
P=0.63) [14]. Our research showed a comparable result
that no significant difference in the tumor rupture (6.3%
vs. 4.8%, P=1.00) or upstaging rate (12.5% vs. 19.0%,
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P=0.68) between apparent stage I OC patients receiving
laparoscopic or laparotomic treatment. Therefore, lapa-
roscopic in this specific OC sub-population is at higher
risk of tumor rupture/upstaging may be a biased, intrin-
sic impression.

Our cohort demonstrated that both the 5-year RFS
rate and the 5-year DSS rate were comparable between
patients receiving laparoscopic and laparotomic surgery.
The reason why patients in laparotomic groups seemed
at higher risk of relapse may be attributed to the delay of
postoperative adjuvant chemotherapy and the aggressive
histologic subtypes [3]. Indeed, laparotomic patients had
significantly longer intervals between surgery and adju-
vant chemotherapy, and most relapsed patients had high-
grade carcinoma or mucinous carcinoma in our study.
This result was consistent with previous research that
laparoscopic surgery showed non-inferior survival out-
comes when compared with laparotomic treatment [7—
15]. A systematic review summarized studies published
till 2014 showed that the risk of recurrence in patients
who underwent laparoscopic or open surgery was similar
(OR 0.5, 95% CI 0.21 — 1.21) [12]. Although the median
follow-up time for most of these studies was shorter than
3 years, several studies presented survival outcomes with
more than 4 years of follow-up [12, 14]. Ditto et al. [14]
reported that the 5-year RFS and DSS rates were no dif-
ferent in two surgical groups after a median follow-up
of nearly 5 years in a cohort of 100 patients. The median
follow-up time in our cohort was also relatively longer
than other cohorts but with similar oncologic outcomes
in two surgical options, and both the epithelial subgroup
and non-epithelial subgroup showed consistent results.
These findings suggested laparoscopic treatment indeed
could be an alternative option in properly selected appar-
ent stage I OC patients.

Nevertheless, it could be cautiously performed but sev-
eral key points remain must be stated. Firstly, it should
be emphasized that properly selecting apparent stage
I patients for laparoscopic surgery is the cornerstone to
guarantee promising survival outcomes. Moreover, lapa-
roscopic surgery for these patients should be performed
by experienced gynecologic oncologists and comprehen-
sive preoperative evaluations must be conducted to mini-
mize the possibility of metastatic diseases. Furthermore,
a specimen bag should be routinely used in laparoscopic
surgery to intactly remove the tumor, and laparotomy
may be preferred in case of a tumor size larger than the
specimen bag.

The multi-center study strengthened the reliability and
feasibility of improving the clinical practice in managing
patients with apparent stage I ovarian cancer. The retro-
spective nature of this study and the relatively small sam-
ple size were the two main limitations. Future prospective
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studies concerning this issue will help improve clinical
management in patients with apparent stage I ovarian
cancer.

Conclusion

Laparoscopic surgical treatment for apparent stage I
OC had less intraoperative blood loss, shorter intervals
between surgery and adjuvant chemotherapy, and shorter
hospitalization times when compared with those receiv-
ing laparotomic surgery. The survival outcomes were
comparable among apparent stage I OC patients who
underwent laparoscopic or laparotomic surgery.

Abbreviations

oC Ovarian cancer

FIGO International Federation of Gynecology and Obstetrics
RFS Recurrence-free survival

DSS Disease-specific survival

uso Unilateral salpingo-oophorectomy

BSO Bilateral salpingo-oophorectomy

H/BSO  Hysterectomy with bilateral salpingo-oophorectomy

Acknowledgements
None.

Synopsis
Laparoscopic surgical treatment had non-inferior survival outcomes in appar-
ent stage | ovarian cancer when compared with laparotomic surgery.

Authors’ contributions

Jing Zhang conceived the study design and wrote the manuscript; Meiyan Li
participated in the manuscript writing of the result section and conducted
statistical analysis; Lan Feng, Yinjun Zhai, Lin Wang, and Yuancao Chen
completed the work of data extraction, follow-up, and participated in method
section writing. All authors read and approved the manuscript.

Funding
This study was supported by Xingtai First Hospital funding for scientific
research (No. 20237C110).

Availability of data and materials

All data generated or analyzed during this study are included in this published
article and supplementary files. The datasets used and/or analyzed during the
current study can be obtained from the corresponding author upon reason-
able request.

Declarations

Ethics approval and consent to participate

This retrospective study was approved by the Ethics Committee of Xingtai First
Hospital and Handan Central Hospital (reference number: XFH-2023-6, date of
approval: July 25, 2023) and all methods were carried out by the Declaration of
Helsinki. Written informed consent to participate in the study was waived due
to the retrospective nature of the study.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

'Department of Gynecology, The First Affiliated Hospital of Xingtai Medi-
cal College (Xingtai First Hospital), No. 376 Shunde Road, Xiangdu District,
Xingtai, Hebei Province 054000, People’s Republic of China. 2Department

Page 8 of 9

of Gynecology, Handan Central Hospital, Handan, Hebei Province, People’s
Republic of China. *Department of Intervention, The First Affiliated Hospital
of Xingtai Medical College (Xingtai First Hospital), Xingtai, Hebei Province,
People’s Republic of China. “Department of Gastrointestinal Surgery, The First
Affiliated Hospital of Xingtai Medical College (Xingtai First Hospital), Xingtai,
Hebei Province, People’s Republic of China.

Received: 23 October 2023 Accepted: 14 February 2024
Published online: 22 February 2024

References

1. SungH, Ferlay J, Siegel RL, et al. Global Cancer Statistics 2020: GLOBOCAN
Estimates of Incidence and Mortality Worldwide for 36 Cancers in 185
Countries. CA Cancer J Clin. 2021;71(3):209-49.

2. Lheureux S, Braunstein M, Oza AM. Epithelial ovarian cancer: Evolu-
tion of management in the era of precision medicine. CA Cancer J Clin.
2019,69(4):280-304.

3. Gonzélez-Martin A, Harter P, Leary A, et al. Newly diagnosed and relapsed
epithelial ovarian cancer: ESMO Clinical Practice Guideline for diagnosis,
treatment and follow-up. Ann Oncol. 2023;34(10):833-48.

4. Jiang D, Niu Z, Tan X, et al. The mortalities of female-specific cancers in
China and other countries with distinct socioeconomic statuses: A longi-
tudinal study. J Adv Res. 2023;49:127-39.

5. FengJ, XuL, ChenY, etal.Trends in incidence and mortality for ovarian
cancer in China from 1990 to 2019 and its forecasted levels in 30 years. J
Ovarian Res. 2023;16(1):139.

6. Maringe C, Walters S, Butler J, et al. Stage at diagnosis and ovarian cancer
survival: evidence from the International Cancer Benchmarking Partner-
ship. Gynecol Oncol. 2012;127(1):75-82.

7. ChiDS, Abu-Rustum NR, Sonoda'Y, et al. The safety and efficacy of lapa-
roscopic surgical staging of apparent stage | ovarian and fallopian tube
cancers. Am J Obstet Gynecol. 2005;192(5):1614-9.

8. Ghezzi F, Cromi A, Uccella S, et al. Laparoscopy versus laparotomy for the
surgical management of apparent early stage ovarian cancer. Gynecol
Oncol. 2007;105(2):409-13.

9.  ParkJY, Bae J, Lim MC, et al. Laparoscopic and laparotomic staging in
stage | epithelial ovarian cancer: a comparison of feasibility and safety. Int
J Gynecol Cancer. 2008;18(6):1202-9.

10. Park JY, Kim DY, Suh DS, et al. Comparison of laparoscopy and laparotomy
in surgical staging of early-stage ovarian and fallopian tubal cancer. Ann
Surg Oncol. 2008;15(7):2012-9.

11. Lee M, Kim SW, Paek J, et al. Comparisons of surgical outcomes, complica-
tions, and costs between laparotomy and laparoscopy in early-stage
ovarian cancer. Int J Gynecol Cancer. 2011;21(2):251-6.

12. Bogani G, Cromi A, Serati M, et al. Laparoscopic and open abdominal
staging for early-stage ovarian cancer: our experience, systematic
review, and meta-analysis of comparative studies. Int J Gynecol Cancer.
2014,24(7):1241-9.

13. LiuM, LiL, HeY, et al. Comparison of laparoscopy and laparotomy in the
surgical management of early-stage ovarian cancer. Int J Gynecol Cancer.
2014,24(2):352-7.

14. Ditto A, Bogani G, Martinelli F, et al. Minimally Invasive Surgical Staging for
Ovarian Carcinoma: A Propensity-Matched Comparison With Traditional
Open Surgery. J Minim Invasive Gynecol. 2017,24(1):98-102.

15. GallottaV, Petrillo M, Conte C, et al. Laparoscopic Versus Laparotomic
Surgical Staging for Early-Stage Ovarian Cancer: A Case-Control Study. J
Minim Invasive Gynecol. 2016;23(5):769-74.

16 Falcetta FS, Lawrie TA, Medeiros LR, et al. Laparoscopy versus lapa-
rotomy for FIGO stage | ovarian cancer. Cochrane Database Syst Rev.
2016;10(10):Cd00344.

17. Leblanc E, Querleu D, Narducci F, et al. Laparoscopic restaging of early
stage invasive adnexal tumors: a 10-year experience. Gynecol Oncol.
2004,94(3):624-9.

18. Mehra G, Weekes AR, Jacobs 1, et al. Laparoscopic extraperitoneal
paraaortic lymphadenectomy: a study of its applications in gynecological
malignancies. Gynecol Oncol. 2004;93(1):189-93.



Zhang et al. World Journal of Surgical Oncology (2024) 22:62

20.

21.

22.

23.

24.

25.

26.

27.

Tozzi R, Kéhler C, Ferrara A, Schneider A. Laparoscopic treatment of

early ovarian cancer: surgical and survival outcomes. Gynecol Oncol.
2004;93(1):199-203.

Gallotta V, Jeong SY, Conte C, et al. Minimally invasive surgical staging

for early stage ovarian cancer: A long-term follow up. Eur J Surg Oncol.
2021;47(7):1698-704.

Gallotta V, Cicero C, Conte C, et al. Robotic Versus Laparoscopic Staging
for Early Ovarian Cancer: A Case-Matched Control Study. J Minim Invasive
Gynecol. 2017,24(2):293-8.

Smidt VJ, Singh DM, Hurteau JA, Hurd WW. Effect of carbon dioxide

on human ovarian carcinoma cell growth. Am J Obstet Gynecol.
2001;185(6):1314-7.

Neuhaus SJ, Watson D, Ellis T, Rofe AM, Jamieson GG. The effect of
immune enhancement and suppression on the development of laparo-
scopic port site metastases. Surg Endosc. 2000;14(5):439-43.

Volz J, Koster S, Spacek Z, Paweletz N. The influence of pneumoperito-
neum used in laparoscopic surgery on an intraabdominal tumor growth.
Cancer. 1999;86(5):770-4.

Lacy AM, Garcia-Valdecasas JC, Delgado S, et al. Laparoscopy-assisted
colectomy versus open colectomy for treatment of non-metastatic colon
cancer: a randomised trial. Lancet. 2002;359(9325):2224-9.

Zivanovic O, Sonoda Y, Diaz JP, et al. The rate of port-site metastases after
2251 laparoscopic procedures in women with underlying malignant
disease. Gynecol Oncol. 2008;111(3):431-7.

Gallotta V, Ghezzi F, Vizza E, et al. Laparoscopic staging of apparent early
stage ovarian cancer: results of a large, retrospective, multi-institutional
series. Gynecol Oncol. 2014;135(3):428-34.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 9 of 9



	Laparoscopic versus laparotomic surgical treatment in apparent stage I ovarian cancer: a multi-center retrospective cohort study
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Introduction
	Materials and methods
	Statistical analysis

	Results
	Discussion
	Conclusion
	Acknowledgements
	References


