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Abstract: Endometrioid borderline ovarian tumors are rare, entailing a lack of data on their 
natural history as well as the safety of conservative and ultraconservative surgical manage-
ment, especially in cases with bilateral borderline ovarian tumors including one of endome-
trioid differentiation. Therefore, we present such a case and provide a review of the literature 
on endometrioid borderline ovarian tumors. We report the case of a 26-year-old, 0-gravida 
with an endometrioid borderline ovarian tumor of the right and a sero-mucinous borderline 
ovarian tumor of the left ovary treated by fertility sparing, ultraconservative surgery with 
bilateral cystectomy, completed by staging procedures including omentectomy and peritoneal 
sampling, as well as endometrial sampling by means of curettage. Reviewing the literature 
and taking into account the course of our case, we propose the feasibility of an ultraconser-
vative management, including endometrial sampling, in young patients with bilateral border-
line ovarian tumors including one of endometrioid differentiation who desire to preserve 
fertility, followed by a closely monitored follow-up. 
Keywords: endometrioid borderline ovarian tumor, bilateral borderline ovarian tumor, 
ultraconservative treatment, fertility sparing surgery, bilateral cystectomy

Introduction
Borderline ovarian tumors (BOTs) make up approximately 10–20% of all epithelial 
ovarian malignancies.1–5 In 15–40% they occur bilaterally.5–7 Because over one- 
third of the patients diagnosed with BOTs are under 40 years of age, fertility and its 
preservation are a very important issue to consider in the treatment planning and 
counseling of these patients.1,5,7,8

Radical surgery consisting of hysterectomy and bilateral salpingo-oophorectomy 
(BSOP), including staging procedures such as omentectomy and peritoneal sampling, 
has been the standard treatment of BOTs for years.5,9 However, regarding the excellent 
prognosis of BOTs in general, the often young age at the time of diagnosis and the 
high rate of bilateral occurrence, conservative treatment must be considered and 
offered, especially to young patients wanting to preserve their fertility.10–13 
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Therefore, it has become the gold standard for the manage-
ment of unilateral and bilateral BOTs.2,9,14-16

The recurrence rate for unilateral disease lies between 
0% and 5% following radical surgery including BSOP, and 
up to 25% following fertility sparing surgery with unilateral 
salpingo-oophorectomy (USOP) or unilateral cystectomy 
(UCE).5,7,9,13,16-18 A very recent study by Chevrot et al 
reported a slightly higher recurrence rate of 38% among 
conservatively or ultraconservatively treated BOTs, their 
study population however being more complex and at higher 
risk for recurrence.12 Even in the case of bilateral disease 
conservative or ultraconservative surgery comprising USOP 
plus UCE or bilateral cystectomy (BCE), respectively, 
shows similar recurrence rates of approximately 
22–28%.17,18 Furthermore, it has been shown that recurrence 
itself has no impact on survival,5,6,12,18 amongst other 
things, because relapsing histology almost always represents 
borderline malignancy, making it possible to be managed by 
further surgical intervention.5,12,19

With regards to the occurrence of malignant transfor-
mation in BOTs, a large multicenter study on BOTs calcu-
lated an incidence rate of 2.3% for invasive relapses in 
a study population that already presented an overall low 
recurrence rate of 7%, thereby showing that only one-third 
of the occurring relapses were invasive.20

Among BOTs, endometrioid borderline ovarian tumors 
(eBOTs) constitute a rare group, comprising up to only 0.2% 
of all epithelial ovarian tumors21,22 and 2–10% of 
BOTs.1,23,24 Very little data is available on the prognosis 
and therefore recommendations concerning the surgical 
management with respect to fertility in specific.1,25-27 Even 
less information exists on bilateral eBOTs. In the literature, 
there have only been reports on 11 cases so far.1,23

Thus, due to the rare occurrence of eBOTs and bilateral 
BOTs including an eBOT, and the lack of data on the natural 

history as well as on the safety of conservative surgical 
management, especially in young patients wishing to pre-
serve their fertility, we present in the following the case of 
a 26-year-old Asian woman with bilateral BOTs, an eBOT 
on the right ovary and a sero-mucinous BOT on the left 
ovary, and provide a review of the literature on eBOTs.

Case Report
Towards the end of the year 2017 a then 25-year-old, 
0-gravida of Asian origin first came to our outpatient ward. 
She had an MRI scan in her home country, in which 
a complex cyst in the left ovary had been detected, suggest-
ing an endometriotic origin. She wished to have a follow-up 
on the cyst. But the findings in the MRI could not be 
reproduced by ultrasound. Four months later, however, in 
the subsequent follow-up ultrasound scan, both of the ovar-
ies as well as the rectovaginal septum showed newly devel-
oped, possible endometriotic lesions (Figure 1).

In consequence of these findings, a hormonal treat-
ment with norethisterone acetate was initiated. In the 
following months, she submitted herself twice to the 
emergency ward of a different clinic because of severe 
pain in her lower abdomen. Both times no correlating 
pathology, other than the already suspected endometrio-
sis could be found which could have explained the 
severe symptoms.

Between two subsequent scans in July and 
November 2018, made in the process of regular follow-up 
at our clinic, and under continuation of the prescribed hor-
monal treatment, a large, partially septated, endometriotic 
cyst had developed in the right ovary measuring a maximum 
diameter of 8 cm, showing a content of ground glass echo-
genicity as well as signs of fresh hemorrhages (Figure 2A 
and B). There had also been an increase in the size of the left 
ovary, with multiple cystic findings with ground glass 

Figure 1 Sonographic findings of 03/2018: possible, small endometriotic lesions in the (A) right (yellow arrow) and (B) left (green arrows) ovaries.
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echogenic content (Figure 2C), one of which had a possible 
papillary structure lining the cyst wall (Figure 2D).

Only two days after her last regular check-up in 
November 2018, the patient presented herself in our clinic 
with acute abdominal pain. The ultrasound scan suggested 
a ruptured endometrioma of the right ovary, which was con-
firmed during emergency laparoscopic surgery. Intraoperative 
findings additionally revealed concomitant endometriosis on 
the cardinal ligaments as well as on the uterosacral ligaments 
and adhesions of both ovaries to the pelvic wall (rASRM IV°, 

ENZIAN B3). Besides being adherent to the left pelvic wall, 
the left ovary appeared to be enlarged and hard upon palpa-
tion. During enucleation of the endometriotic cyst on the right 
side (Figure 3A), unexpected papillary structures were found 
lining the bottom of the cyst (Figure 3B). Definitive histolo-
gical examination revealed an endometrioid borderline ovar-
ian tumor, pT1c2 (rupture of the cyst preoperatively), without 
stromal invasion (Figure 4).

Because of the intraoperative appearance of the left 
ovary, an ultrasound follow-up after 4 weeks was 

Figure 2 Sonographic findings of 11/2018: (A and B) large, septated cystic lesion with mostly ground glass echogenic content and signs of fresh hemorrhages in the right 
ovary; (C and D) left ovary with endometrioma-like cystic lesions with ground glass echogenic content with a possible papillary structure in one of them (yellow arrow).

Figure 3 Intraoperative findings 11/2018: (A) chocolate like fluid spilling from the endometriotic cyst of the right ovary; (B) papillary structures found lining the bottom of 
the endometriotic cyst.
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concluded, prior to planning the staging operation, in 
case the left ovary needed surgical intervention as well. 
A fact that would have to be considered in the treatment 
planning. Unfortunately, after this period of 4 weeks, 
sonographic imaging showed further enlargement of the 
left ovary itself as well as the cystic lesions, along with 
a more prominently appearing central solid part, all in 
all suspicious of contralateral borderline malignancy 
entailing further surgical investigation (Figure 5).

Thus, suspecting bilateral involvement of the ovaries 
in this now 26-year-old patient, the decision was made to 
complete the staging operation by laparoscopic reevalua-
tion of the right ovary (Figure 6C), cystectomy of the left 
ovary for histological diagnosis (Figure 6A and B) as 
well as peritoneal washing cytology, omentectomy 
(Figure 6D), peritoneal biopsies and endometrial sam-
pling. Postoperative pathological examination revealed 
a borderline ovarian tumor of the left ovary as well, 
however of sero-mucinous differentiation, pT1c1. 
Omentum and peritoneal samplings showed no implants 
or invasive implants and endometrial sampling was 
unsuspicious for endometrial pathology. Peritoneal cytol-
ogy showed very few slightly atypical cell groups with no 
further classification possible and no high grade atypia.

In conclusion, considering the bilateral involvement of 
the ovaries and the young age of the patient, the interdis-
ciplinary tumor board recommended an ultraconservative, 
fertility sparing management with preservation of both 
ovaries and an aftercare including regular sonographic 
assessments of the ovaries. This treatment plan was dis-
cussed with the patient and she was informed of the higher 
risk of recurrence as a consequence of this management.

After 18 months of follow-up, under continued hormo-
nal treatment of the endometriosis with Dienogest, the 
patient remains recurrence-free and also asymptomatic 
regarding the endometriosis. Taking into account the 
higher risk of recurrence and the young age of the patient, 
quick pursuit of family planning or, alternatively, timely 
oocyte freezing was recommended to the patient.

Method of Literature Search
A literature search was performed to provide an overview of 
recurrence risk and management aspects of eBOTs, bilateral 
eBOTs or bilateral BOTs including an eBOT. We conducted 
the search in the PubMed® database from the year 2000 to 
2020 for the terms “endometrioid AND borderline”. This 
yielded a total of 381 citations. By reading the titles, the 
abstracts or the full text articles we excluded papers with 

Figure 4 Histological findings of the endometrioid borderline ovarian tumor (eBOT): (A) overview including the ovarian capsule; (B) transition from the endometriotic cyst 
wall (green arrow) to the proliferated part with borderline malignancy (yellow arrow); (C) section with proliferated part; (D) detailed view with mitotic figures (red arrows).
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the focus on ovarian cancer, non-endometrioid subtypes, 
molecular biology, non-ovarian localization and description 
of pathological features or ultrasound findings. Abstracts 
without full text availability were also excluded. In the end, 
7 papers on eBOTs were selected from this search focusing 
on prognosis, recurrence rates, surgical management and 
synchronously appearing disorders or pathologies (Ref. Nr. 
1, 21, 23, 25, 27, 28, 29). Two additional articles on eBOTs 
were selected due to their frequent citation in several of the 
eBOT papers (Ref. Nr. 26, 34). To complete the discussion 
part on bilateral eBOTs 2 articles on bilateral BOTs in gen-
eral were selected because of the lack of data on bilateral 
eBOTs. Also, 4 articles on BOTs in general were included to 
discuss the prognostic factors for recurrence. Thus, a total of 
9 articles on eBOTs and 6 articles on BOTs were taken into 
consideration to make up the discussion and review of litera-
ture part of this paper (Figure 7).

Discussion and Review of Literature
Currently, there is still limited data on the natural history 
and prognosis of eBOTs and especially bilateral eBOTs or 
bilateral BOTs including an eBOT. This case demonstrates 

an ultraconservative surgical approach (BCE) in a young 
patient with bilateral BOTs including an eBOT and 
a future childbearing desire who remains recurrence-free 
after a follow-up period of 18 months.

Due to the rare occurrence of this tumor entity, there is 
a paucity of data concerning the recommendations on surgi-
cal management, with respect to fertility in particular.1,25-27 

Regarding the bilateral occurrence of eBOTs, literature has 
described all but 11 cases so far. Uzan et al mentioned 1 
case,25 Snyder et al 1 case,26 Bell and Kurman et al 3 cases,28 

Jia et al 5 cases1 and Yüksel et al 1 case.23 Thus, bilateral 
eBOTs comprise approximately 3–9% of all eBOT-cases.23

BOTs in general have an excellent prognosis, allowing 
for the consideration of conservative surgery. This has 
changed the gold standard from a radical procedure com-
prising BSOP to a fertility sparing management, especially 
in young patients.

For eBOTs there is still scarce data supporting such an 
approach. Regarding the prognosis of eBOTs, Jia et al were 
able to demonstrate a recurrence rate of approximately 17% 
for conservative, fertility sparing surgery in unilateral 
eBOTs (2x USOP and 3x UCE) and 13% for radical surgery 

Figure 5 Ultrasound study of the left ovary 4 weeks postoperatively showing progressive enlargement of the ovary itself as well as the cystic structures. (A) the left ovary 
now measures 64 mm in the maximum diameter (in the previous exam it measured 51 mm, see Figure 2) with cystic lesions with ground glass echogenic content, suggestive 
of endometriomas; (B) no blood flow is detected within the cystic lesions; (C) in the center of the left ovary a solid part can be distinguished; (D) the solid center shows no 
increased vascularization (yellow arrow).
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including BSOP in their case series which included a total 
of 59 patients with eBOTs, 29 of them treated by conserva-
tive surgery. The difference in the recurrence rate did not 
reach statistical significance.1 Bell and Kurman et al 
reported a case series with 33 eBOTs in 31 patients, 13 of 
them undergoing conservative surgery (12 USOP and 1 
CE), with no disease recurrence after 48 months of follow- 
up. However, only 11 of the 31 patients were even available 
for follow-up at all.28 Also, Snyder et al reported on 4 
patients with conservatively treated eBOTs (USOP) who 
did not experience any recurrence. This series included 
a total of 29 patients with eBOTs followed up without 
evidence of disease.26 In the case series presented by 
Uzan et al 16 cases of eBOTs were reported, 7 of them 
undergoing conservative and 9 radical surgery. Of the 7 
conservatively treated cases 5 were managed with USOP 
and 2 with UCE. 1 of the 7 (USOP) developed a recurrence 
on the side of initial USOP after 16 months.25 Zhang et al 
collected a total of 52 cases of eBOTs, 25 of them 

undergoing conservative surgery. Progression-free survival 
(PFS) in these cases showed no association with the type of 
surgery performed. Overall a disease progression or recur-
rence was observed in 17.3%.29 Another paper by Jia et al 
reported on 29 patients with eBOTs, half of them under-
going conservative surgery, followed up for a median of 54 
months, experiencing a recurrence rate of 10.3% (3 
patients).27 Of these 3 patients with recurrences, all 3 
were initially treated conservatively.27 Finally, Yüksel et al 
described no recurrences in their study comprising 9 eBOTs 
in which 2 had undergone conservative surgery, over 
a follow-up period of 80–120 months.23

With regards to malignant transformation in the sense 
of invasive relapses in eBOTs, Jia et al suggested an 
incidence rate of approximately 5%,1 which is higher 
than the reported 2.3% in the large multicenter study on 
BOTs by Du Bois et al.20 A closer look at the character-
istics of the groups the invasive relapses (6 in total) were 
encountered in reveals however that only one occurred in 

Figure 6 Intraoperative findings 01/2019: (A and B) show the intraoperative appearance of the left ovary, with the impression of cystic enlargement and induration on 
palpation; (C) shows the right ovary after cystectomy 2 months earlier; (D) shows the greater omentum.
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the conservatively managed group (USOP) comprising 29 
patients and 5 in the radically managed group (BSOP) 
comprising 30 patients.1 In the paper by Uzan et al 1 
case of an invasive relapse occurring 7 months after radi-
cal treatment of the first borderline recurrence was 
described, in a series of 7 initially conservatively managed 
eBOTs.25 Zhang et al reported on 2 invasive transforma-
tions into endometrioid ovarian cancer in a total of 52 
patients with eBOTs occurring after 18 and 68 months, 
respectively.29 All in all these reports suggest that radical 
surgical management of eBOTs (including BSOP) does not 
provide a risk reduction towards invasive recurrence, com-
pared to the fertility sparing procedures.1

Looking at the characteristics and the histology of the 
recurrences and invasive relapses, Uzan et al reported that 
in the one patient with recurring disease, the first recurrence 
was again of borderline histology, occurring on the same 
side. The second relapse was Grade 1 endometrioid ovarian 
carcinoma, also occurring on the same side as the initial 
eBOT.25 In the case series of Jia et al 9 patients with eBOTs 
experienced a total of 13 relapses, 4 in the form of an eBOT 
(one of them twice), 2 in the form of a BOT and 3 in the 

form of an endometrioid ovarian carcinoma (1 patient had 3 
relapses, 1 patient 2). The eBOT recurrences relapsed 
mainly in the contralateral ovary (3/4) and only one in the 
ipsilateral ovary (1/4). It must be added that the 2 contral-
ateral eBOT relapses following conservative surgery hap-
pened after USOP. The one ipsilateral eBOT relapse in the 
conservative group occurred after UCE.1 In the other paper 
by Jia et al the 3 reported recurrences after conservative 
surgery of an eBOT (1x UCE, 2x USOP) were all of eBOT- 
histology, 2 appearing in the contralateral ovary, after 
USOP, and one bilaterally, after initial UCE.27

Hence, in the case of a relapse after conservative sur-
gery, the most common site for the recurring disease to 
appear is the spared ovary after USOP and the affected 
one or both after UCE. This in return makes repeat surgical 
management of the recurrence possible. However, more 
data is needed on the topic on how to treat recurrences.

As far as the recommendations for the surgical man-
agement of unilateral eBOTs go, the available data seems 
to support the feasibility of conservative surgery including 
USOP or even UCE with regards to recurrence risk and 
malignant transformation. This is why it should be 

Figure 7 Selection process for the literature used for review and discussion.

Dovepress                                                                                                                                                       Verta and Kipp

International Journal of Women’s Health 2020:12                                                                        submit your manuscript | www.dovepress.com                                                                                                                                                                                                                       

DovePress                                                                                                                         
607

http://www.dovepress.com
http://www.dovepress.com


recommended to young patients with a desire to preserve 
fertility.1,23,25-29

For bilateral eBOTs there is no available data to predict 
recurrence rates and prognosis following conservative or 
ultraconservative surgery.1 In terms of the surgical man-
agement of other bilaterally occurring histological sub-
types, Palomba et al, conducting a prospective long-term 
extension study of a randomized controlled trial, assessed 
the risk–benefit ratio of an ultra-conservative fertility- 
sparing approach, in the sense of a bilateral cystectomy 
(BCE), in patients with bilateral BOTs compared to 
a conservative approach with USOP plus UCE.30 They 
were able to show that BCE enhances reproductive out-
come significantly, without increasing the risk of recur-
rence. However, from the oncological point of view, the 
first recurrences occurred significantly faster in the ultra- 
conservative group, leading to a higher rate of radical 
surgery as a consequence.30 But as recurrence itself does 
not negatively impact survival in BOTs,5,6,9,12,18,19 ultra-
conservative surgical management of bilateral BOTs in 
young patients is feasible and provides reproductive 
advantages.30 A similar conclusion was reached by Delle 
Marchette et al. By analyzing the outcome of 535 patients, 
271 undergoing USO and 264 undergoing CE, they con-
cluded, that the type of surgical procedure, conservative or 
ultraconservative, did not influence the rate of recurrence 
in unilateral as well as bilateral BOTs.13

The only prognostic factor shown to be associated with 
the recurrence of eBOTs sofar is a young age at diagnosis.1 

This coincides with the findings of Uzan et al who were 
able to demonstrate, for serous borderline ovarian tumors 
(SBOT), that a young age is the only independent prog-
nostic factor for recurrence following conservative 
surgery.31 Also, large multicenter studies on BOTs have 
shown the association of recurrence and young age at 
diagnosis.32,33 A possible interfering or even causal factor 
could be the choice of surgical management depending on 
the age at diagnosis. Younger patients are more likely to 
undergo conservative or ultraconservative procedures.1,20

eBOTs have been shown to be frequently associated 
with endometriosis and endometrial lesions. In the litera-
ture, a synchronous occurrence of endometriosis or endo-
metrial pathology has been commonly described in 
approximately one-third of the cases.27,29,34

In the study conducted by Jia et al including a total of 
33 patients with eBOTs, 25 patients underwent an endo-
metrial evaluation, revealing a total of 13 endometrial 
pathologies. This represented a prevalence of 52%. The 

13 cases with endometrial pathologies comprised 6 endo-
metrial carcinomas, 5 atypical hyperplasias and two endo-
metrial hyperplasias without atypia.27 The authors also 
systematically reviewed the literature on eBOTs and syn-
chronous endometrial disorders ultimately including 147 
patients. Of these, 86 were evaluated for endometrial dis-
orders, leading to the detection of 33 endometrial pathol-
ogies including 9 endometrial cancers. When joining the 
data with their own cases they were able to calculate 
a prevalence of 41.4% for endometrial pathologies found 
synchronously in eBOT patients.27 The risk factors identi-
fied for having a synchronous endometrial disorder in 
eBOTs were younger age, nulliparity and abnormal vagi-
nal bleeding.27 Snyder et al26 reported a slightly higher 
occurrence rate of endometrial disorders of 68.4% in 
eBOT patients, while Bell and Kurman et al28 as well as 
Yüksel et al23 showed lower rates of 12.5% and 22%, 
respectively. Overall, endometrial lesions are found com-
monly in eBOT patients, entailing the recommendation for 
intraoperative endometrial sampling if fertility sparing 
surgery is planned. In the case of radical treatment, 
required by disease characteristics or by request of the 
patient, hysterectomy should be performed for the same 
logical argumentation.23,25,27

The possibility of a synchronous occurrence of endo-
metriosis and eBOTs was already pointed out in 1988 by 
Snyder et al. Among their 31 cases of eBOTs, 16 presented 
with concomitant endometriosis (51.6%).26 Bell and 
Kurman et al reported on 12 patients with endometriosis 
in their series of 33 eBOTs (36.4%).28 Even a rate of 67% 
for the synchronous appearance of endometriosis in 
eBOTs was suggested by Roth et al.34 Uzan et al showed 
3 cases of endometriosis in a total of 16 eBOTs (18.7%).25 

In more recent studies Yüksel et al reported on synchro-
nous endometriosis in 33% of their eBOTcases,23 and 
Zhang et al showed that 36.5%, that is 19 of a total of 
52 patients with eBOTs, were affected by synchronous 
endometriosis.29 However, the goal of the study by 
Zhang et al was to compare the clinicopathological and 
outcome features of eBOTs associated with endometriosis 
(EAEBOT) and those without concomitant endometriosis 
(non-EAEBOT) in view of the impact on prognosis and 
thus recurrence rates.29 Summarizing, they found no sig-
nificant differences, especially regarding PFS. In terms of 
differences in fertility outcome comparing EAEBOT and 
non-EAEBOT, no statement could be made because in 
their study population there was only one case of success-
ful term birth.29 Thus they considered the two entities to 
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be similar.29 Jia et al demonstrated a slightly higher recur-
rence risk for EAEBOTs, which, however, did not quite 
reach statistical significance.1 But, to further evaluate pos-
sible differences between EAEBOTs and non-EAEBOTs, 
studies with large sample sizes are needed.

Conclusions
EBOTs occur mainly unilaterally, are almost always diag-
nosed at an early stage and present a good overall 
prognosis.1,21,23,25,26,28,29 Conservative surgery with 
USOP or even UCE, including endometrial sampling, 
can thus be proposed to young eBOT patients with 
a future childbearing desire, with unilateral involvement 
of the ovaries, under careful follow-up. However, more 
data is needed on the natural history of bilateral eBOTs or 
bilateral BOTs including an eBOT, as well as on the 
prognosis and fertility outcomes following conservative 
and ultraconservative surgery in such cases.

Nevertheless, regarding the literature and the course of 
our case, we suggest an ultraconservative management by 
means of BCE and including endometrial sampling, for 
fertility preservation and optimization of the fertility out-
come in young patients with bilateral BOTs including an 
eBOT and a future desire to conceive. A closely monitored 
follow-up should of course complement the surgical 
procedure.

Although follow-up in the present case has only been 
18 months to date, this recurrence-free period has provided 
a significant amount of time for the patient to potentially 
fulfill her childbearing desire thanks to the ultraconserva-
tive (BCE), bilateral organ- and, thus, maximally fertility- 
sparing management of the bilateral BOTs, including an 
eBOT.

Patient counseling on surgical management, however, 
must include communicating the higher recurrence risk 
following conservative and ultraconservative surgery to 
reach an informed consent on how to manage the surgical 
therapy in the context of a potential future childbearing 
desire.
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