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Abstract
Introduction: Opportunistic salpingectomy (OS) refers to additional removal of the 
fallopian tubes during abdominal surgery performed for another medical indication, 
as prevention for ovarian cancer. As OS has been inconsistently implemented, its clini-
cal practice varies worldwide. To reduce this variation, insight is required into current 
clinical practice and its determinants. Therefore, the study aim was to determine the 
implementation of counseling and performance of OS between 2015 and 2018, and 
its patient, surgical, physician, and hospital characteristics.
Material and methods: Retrospective study using electronic medical records from six 
different Dutch hospitals: two academic, two large teaching, and two non-teaching 
hospitals. Patients were considered eligible for OS if they underwent elective non-
obstetric abdominal surgery for a gynecological indication from January 2015 through 
December 2018. Primary outcomes were uptake of counseling and performance of 
OS. Multilevel multivariable logistic regression analyses were conducted to identify 
characteristics associated with OS.
Results: A total of 3214 patients underwent elective non-obstetric abdominal sur-
gery for a gynecological indication and were eligible for OS. Counseling on OS 
increased significantly from 2.9% in 2015 to 29.4% in 2018. In this period, 440 
patients were counseled on OS, of which 95.9% chose OS. Performance of OS 
increased significantly from 6.9% in 2015 to 44.5% in 2018. Counseling for and 
performance of OS were more likely in patients who had surgery by laparoscopic 
approach, were counseled by a gynecological resident, or had more than three con-
tact moments before surgery. Additionally, OS was less likely in patients who had 
vaginal surgery.
Conclusions: Although the uptake of OS increased from 2015 to 2018, the majority 
of patients who were eligible for OS were not counseled and did not undergo OS. Its 
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1  |  INTRODUC TION

Worldwide, approximately 300 000 women are diagnosed with 
ovarian cancer annually.1 Epithelial ovarian cancer (EOC) is the 
most common form and is generally diagnosed at an advanced 
stage due to the lack of early symptoms. EOC is associated with a 
poor prognosis and high mortality because of the lack of effective 
early screening methods and limited curative treatment options.2 
Therefore, special attention should be devoted towards primary 
prevention.

Recent research suggests the fallopian tube as the primary ori-
gin of high-grade serous carcinoma, which is the most common type 
of EOC.3–5 An opportunistic salpingectomy (OS), which refers to an 
additional removal of the fallopian tubes during already planned 
abdominal surgery for other medical indications, has therefore the 
potential to prevent ovarian cancer. This has been supported by 
retrospective cohort studies that have shown a risk reduction of 
ovarian cancer after bilateral salpingectomy.6–9 OS appears to be 
feasible and safe without additional surgical risks.10,11 Therefore, 
since 2011, an increasing number of gynecological societies rec-
ommend discussing OS in women who will undergo abdominal 
surgery.12

However, the emergence of this prevention strategy has led 
to unwanted substantial variation in clinical practice. First, vari-
ation in the uptake of OS in women at low risk for EOC is ob-
served among hospitals and individual gynecologists.13,14 Second, 
although gynecological societies support discussion of OS in pa-
tients who have completed childbearing, the recommendations 
differ regarding surgical procedures by which OS could be per-
formed. Most recommend discussing OS during hysterectomy 
and sterilization, only a few recommend discussing OS during all 
abdominal surgeries.12 As a result, the life-time risk reduction for 
EOC could depend on geography, hospital, or even the patient's 
physician.

Moving towards more patient-centered care, patients should be 
involved in the decision-making regarding OS. Closing the gap of 
practice variation requires insight into its clinical practice and associ-
ated characteristics.15 Based on these characteristics, an implemen-
tation strategy can be developed to facilitate the uptake of OS and 
reduce practice variation. Therefore, this study aims to determine 
the extent of counseling and performance of OS in clinical practice, 
and its associated patient, surgical, and physician characteristics 
within different type of hospitals.

2  |  MATERIAL AND METHODS

2.1  |  Study design

This retrospective study is conducted to assess actual uptake of 
counseling and performance of OS using electronic medical records 
(EMR) from January 2015 through December 2018 in six different 
Dutch hospitals: two academic hospitals, two large teaching hospi-
tals, and two non-teaching hospitals. The year 2015 was considered 
as representative baseline because three large cohort studies were 
published at that time showing a risk reduction for EOC after bilat-
eral salpingectomy.6–8 This prompted several gynecological societies 
to recommend discussion of OS during abdominal gynecological sur-
gery for other medical indications. During the study period (2015–
2018) national guidelines concerning OS had not been issued in the 
Netherlands, and the nationwide Stop Ovarian Cancer (STOPOVCA) 
implementation project (Clini​calTr​ials.gov; NCT04470921) had not 
started. The aim of STOPOVCA is to optimize implementation of OS 
by evaluating both healthcare experiences with OS and its influenc-
ing factors, and the effect of implementation efforts on the number 
of eligible women who have actually been counseled about OS.

Informed consent from each patient was not required on account 
of causing unnecessary harm. Supposedly informing these women of 
their risk of ovarian cancer and OS that they no longer have access to 
might cause redundant concerns.

2.2  |  Study population

Patients were eligible for inclusion if they underwent elective non-
obstetric abdominal surgery for a gynecological indication from 
January 2015 through December 2018. Patients were excluded if they 

clinical practice varies on patient, surgery, and physician characteristics. Therefore, an 
implementation strategy tailored to associated determinants is recommended.
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had a history of or indication for bilateral salpingectomy or salpingo-
oophorectomy, were aged under 30 years or had not completed child-
bearing. Childbearing was considered incomplete if the EMR indicated 
that the patient had an active wish to have (more) children, partici-
pated in fertility treatment, had been pregnant after the surgery or 
was aged under 40 years and para 0. Figure 1 provides a flow chart of 
the inclusion process with elaboration of the exclusion criteria.

2.3  |  Outcomes

The primary outcomes of this study were counseling and perfor-
mance of OS. Counseling on OS was defined as conducted when its 
description was present in the EMR. Counseling was defined as not 
conducted, when both description of counseling and performance 
of OS were absent. Performance of OS was defined as conducted if 
performance of OS was described in the surgery report and/or both 
fallopian tubes were reported in the pathology report.

2.4  |  Data extraction

Patient and surgical data were extracted anonymously and col-
lected in an electronic database using Castor EDC (Electronic Data 
Capture) by three trained researchers. Patient characteristics ex-
tracted were: age at surgery, history of pregnancy and/or childbirth, 
history of intra-abdominal surgery, history of oncological disease, 
and family history of ovarian cancer (if first-degree relative has/
had ovarian cancer). Extracted data concerning the surgery were: 
type of indication (benign or oncological; and whether pelvic or not), 
type of surgery, year of surgery (2015, 2016, 2017, or 2018), surgi-
cal approach (laparotomic, laparoscopic, or vaginal), and number of 
contacts before surgery (one, two, three, or more than three). Data 
were assessed as missing if description concerning this character-
istic was not reported. Physician characteristics were obtained by 
sending an electronic survey to the relevant physician using Castor 
EDC. Obtained characteristics for these counseling physicians were: 
position in hospital (gynecologist or gynecological resident), and 
in case of gynecologists: special interest (obstetrics, reproductive 
medicine, urogynecology, benign/minimally invasive surgery, [focus 
area] oncology), years of work experience, and number of surgeries 
performed yearly (0–50; 51–100; 101–150; 151–200; or >200).

2.5  |  Data analysis

Descriptive statistics were used to describe characteristics and de-
termine the proportion of OS counseled and performed. Depending 
on the distribution, mean ± standard deviation or median and in-
terquartile range for continuous variables were determined. 
Categorical variables were determined as numbers and percentages. 
Differences between the two groups were tested with an independ-
ent t test or Mann–Whitney U test for continuous variables and a 

chi-squared test for categorical variables. Patient, surgery, physi-
cian, and hospital characteristics with a p value less than 0.20 in 
univariable multilevel logistic regression analysis were included in 
a multilevel multivariable logistic regression analysis. The multilevel 
multivariable logistic regression analysis was performed to identify 
associated characteristics with counseling and performance of OS 
adjusted to the hierarchical structure of the data set (patients nested 
within physicians). A model with a random intercept and all other 
variables fixed was used. Backward elimination procedure was con-
ducted, sequentially removing the associated characteristics with 
the highest p value until all remaining characteristics were signifi-
cant. A p value of less than 0.05 was considered significant, based on 
two-sided tests. Intraclass correlation coefficient was calculated to 
determine the variation explained by clustering using the method of 
Snijders and Bosker.16 Statistical analysis was performed using IBM 
SPSS statistics, software version 25.0 (IBM Corp.).

2.6  |  Ethics statement

The Medical Ethical Committee “CMO Regio Arnhem-Nijmegen” 
(2018–4978) granted ethical approval and exempted it from the 
Medical Research Involving Human Subject Act (Dutch: WMO) on 
December 28, 2018.

3  |  RESULTS

3.1  |  Study population

In total, 8159 EMRs were screened of patients who underwent elec-
tive non-obstetric abdominal surgery for a gynecological indication 
(Figure 1). Of these patients, 41 patients were excluded because of 
the absence of a surgical or clinical record, and 3520 patients were 
excluded because of a history of or current indication for bilateral 
salpingectomy or bilateral salpingo-oophorectomy. These 3520 
women underwent preventive bilateral salpingo-oophorectomy, 
salpingectomy for Essure removal, risk-reducing salpingectomy 
because of high risk for ovarian cancer (BRCA1, BRCA1 mutation 
carriers or Lynch syndrome), or cancer debulking. The remaining 
4598 patients were screened on age of which 745 were excluded 
because they were aged less than 30 years. Subsequently, 639 
patients were excluded as they had not completed childbearing. 
Therefore, a total of 3214 patients were included for analysis.

Patients who were considered eligible for OS had a median 
age of 44 years (interquartile range 38–50 years). Most had been 
pregnant (80%) and at least one had undergone previous abdom-
inal surgery (48%). Only 1% of the study population were known 
to have a positive family history for ovarian cancer. Most (95%) 
patients underwent surgery for benign indications and a laparo-
scopic approach was most commonly used (67%). In total, 238 
different physicians counseled eligible patients on their indicated 
surgery. At the moment of counseling, 50% of all physicians were 
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F I G U R E  1  Flow chart of inclusion process.
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working in an academic hospital. A majority (59%) of the physi-
cians (n  =  140) were gynecological residents. All characteristics 
are presented in Table 1 and detailed physician characteristics are 
given in Table S1.

3.2  |  Clinical practice of OS

From 2015 to 2018, 13.7% (n = 434) of eligible patients were coun-
seled about OS, of which 95.9% opted for OS. Patients who opted 
against OS underwent mostly sterilization and preferred the usual 
procedure of tubal ligation (n = 12). Subsequently, 22% (n = 735) of 
eligible patients underwent OS. OS was unsuccessful in 6.6% due to 
adhesions (n = 4), deviant anatomy (n = 1), altered intended surgi-
cal approach into a vaginal approach (n = 1), and unknown reason 
(n = 22). Ultimately the success rate of OS was 93.4%.

Our data shows that the most frequently performed surgery was 
hysterectomy at 62%. In the majority of hysterectomies OS was not 
performed. The performance rate ranged from 2% in vaginal hysterec-
tomies to 47% in non-vaginal hysterectomies. Examining by age catego-
ries, almost half of the patients who underwent hysterectomy were aged 
between 30 and 39 years. This age category also showed the highest 
counseling and performance rates, 23% and 36% respectively (Figure 3).

3.3  |  Determinants of OS counseling and 
performance

Univariable multilevel logistic regression analysis shows that various 
patient, surgery, physician, and hospital characteristics were associ-
ated with the counseling and performance of OS (Table 2). Counseling 
and performance of OS were particularly more likely in patients who 
had hysterectomy, oncological surgery, were counseled by a gyneco-
logical resident, or had more than three contact moments before 
surgery. In addition, performance of OS was more likely in patients 
who were counseled by a physician who subspecialized in oncol-
ogy. Conversely, counseling and performance of OS were less likely 
in patients who had pelvic surgery or surgery by vaginal approach. 
Moreover, OS was less likely in patients counseled by physicians sub-
specialized in obstetrics or urogynecology. In multilevel multivariable 
logistic analysis, 32.8% of variance on OS counseling and 21.2% on 
OS performance could be explained by physician differences. Table S2 
provides the results obtained from the multivariable logistic analysis.

3.4  |  Uptake of OS

Figure 2 illustrates the increased uptake of OS at the time of various 
intra-abdominal surgeries from 2015 to 2018. Counseling for OS 
increased significantly from 2.9% in 2015 to 29.4% in 2018 (overall 
increase of 26.5%; p < 0.001; Figure 2A). In 2018 OS was counse-
led for in 32% of the women who underwent hysterectomy, and in 
38% who underwent sterilization (Figure 2C). Performance of OS 

increased significantly from 6.9% in 2015 to 44.5% in 2018 (overall 
increase of 37.6%; p < 0.001; Figure 2B). In 2018, OS was performed 
in 57% of the women who underwent hysterectomy, and in 33% 
who underwent sterilization (Figure 2D). The uptake of OS differed 
greatly with regard to surgical approach, with smallest increase of 
5% and 7% seen within vaginal approach (p < 0.001) (Figure 2E,F).

4  |  DISCUSSION

This study shows that implementation of both counseling for and 
performance of OS significantly increased from January 2015 
through December 2018 within Dutch hospitals, without official 
recommendations concerning OS, such as a national guideline or an 
implementation strategy. Nonetheless, counseling and performance 
of OS varied within clinical practice, which could be explained by 
lack of clear guidelines, and by surgical characteristics as approach 
and type of surgery, and by physician characteristics as position as a 
resident and oncological subspecialty.

Our study reflects the uptake of OS within clinical practice from 
2015 following the publication of three large cohort studies that showed 
a risk reduction for ovarian cancer after bilateral salpingectomy.6,7,20 
The increase in OS performance, especially during hysterectomy and 
sterilization, are in line with previous studies.21–23 Our findings are likely 
to be related to the increasing number of societies recommending OS12 
and various studies published showing OS as a safe and feasible pre-
vention method.22,24,25 However, counseling and performance of OS 
increased less for other indications of abdominal gynecological surgery. 
This could be explained by a threshold that physicians may experience 
to actively counsel fertile patients for definitive contraception as it may 
lead to decision regret.26 Additionally, physicians may experience longer 
consultation time as a barrier for implementation.27

In 2018, OS had been counseled for in 29.4% of eligible pa-
tients and been performed in 44.5%. Accordingly, at least half of 
eligible patients did not have the opportunity to opt for OS. This 
could be a result of the potential risk of OS on earlier onset of 
menopause, the potential risk of complications due to adhesions 
or inaccessibility of the fallopian tubes, and lack of skills to per-
form OS by a vaginal approach.27,28 Notably, OS was more likely in 
patients who underwent surgery for oncological indications. This 
result may be explained by the fact that these patients and physi-
cians are more aware of ovarian cancer risks and therefore have a 
higher motivation for OS.29

A discrepancy of 15.1% was observed between patients in 
which OS was counseled for and performed. This rather contradic-
tory result may be a result of insufficient medical documentation. 
Steenbeek et al, showed that the proportion of physicians who dis-
cussed OS with patients was greater than the proportion who per-
formed OS.13 Insufficient medical documentation could be a result 
of the use of standardized EMR texts or even the lack of consultation 
time.30 As a result, probably not all discussions have been reported, 
causing an underestimation of the percentage of patients who have 
been counseled on OS but opted against it.
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Our findings emphasize that every physician should counsel 
about OS in eligible patients, and document this. Considering that 
96% of the patients in which OS was counseled opted for OS and 
in 93% OS was performed successfully, this study indicates that pa-
tients should be informed and be part of the decision-making pro-
cess. Risks that should be discussed are the possibility of entering 
menopause slightly earlier and the fact that physicians can refrain 
from performing OS if the risks of complications are estimated to be 
higher during surgery due to adhesions or difficult accessibility of the 
fallopian tubes. With this information, women can decide for them-
selves what they should choose. A patient decision aid about OS 
could contribute to this decision process and its implementation.27,31

This study provides a solid foundation for further implementation 
and reduction of practice variation of OS using a tailored implemen-
tation strategy based on associated characteristics using implementa-
tion tools such as guidelines and decision aids. Additionally, awareness 
about OS and its evidence can be increased through education among 
gynecologists who specialize in gynecological surgery, as these physi-
cians most often counsel eligible patients (62.9%). During implemen-
tation, the presence and extent of decision regret after OS should 
be investigated, as achieving a low decision regret is vital. Moreover, 
the implementation of and counseling for OS should consistently 
be updated regarding its intermediate and long-term consequences 
based on current ongoing trials such as HOPPSA (Clini​calTr​ials.gov; 
NCT03045965),32 SALSTER (Clini​calTr​ials.gov; NCT0386080), and 
STOPOVCAyoung (Clini​calTr​ials.gov; NCT04757922).33

A major strength of our study is the determination of the imple-
mentation of OS in all abdominal gynecological surgeries, including 
both benign and oncological indications, in a certain timeframe in 
representative hospitals. Various national societies recommend dis-
cussing OS in women who will undergo abdominal surgery and not 
only during hysterectomy and sterilization. Especially before thinking 
about expanding the eligible population for OS beyond gynecology, 
insight is required into the characteristics associated with implemen-
tation of OS during all types of gynecological abdominal surgeries.

Our study population covers only a small proportion of the na-
tional eligible patient population. However, we have deliberately 
chosen this study design using EMRs to determine our primary out-
comes and associated characteristics in more detail. Using EMRs we 
have critically assessed whether a patient was actually a candidate 
for OS taking into account their medical history and wish to con-
ceive. Patients who were considered eligible for OS may have been 
slightly underestimated. First, we considered all patients aged under 
30 years to be not eligible for OS because their risk of decision re-
gret after sterilization is significantly higher.17 Nevertheless, these 
patients could have been eligible for OS because they wished for 
sterilization or had an indication for hysterectomy, which makes 
spontaneous pregnancy impossible. Second, we excluded obstetric 
surgeries including patients who underwent sterilization during ce-
sarean section due to the high level of uncertainty regarding com-
pleted childbearing and non-elective surgeries. However, recent 
studies recommend performing OS during cesarean section because 
it seems safe and feasible.18,19Ch
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TA B L E  2  Univariable multilevel logistic regression analysis 
of hospital, patient, surgery, and physician characteristics 
regarding counseling and performance of opportunistic 
salpingectomy (OS)

Counseling for 
OS

Performance 
of OS

OR (95% CI) OR (95% CI)

Hospital characteristics

Type of hospital

Academic 1 1

Teaching 0.5 (0.3–1.0) 0.8 (0.5–1.3)

Non-teaching 0.8 (0.4–1.5) 0.8 (0.5–1.4)

Patient characteristics

Age (years)

30–39 1 1

40–49 1.2 (0.9–1.5) 1.4 (1.1–1.7)

50–59 1.0 (0.7–1.5) 1.2 (0.9–1.6)

≥60 0.1 (0.3–0.2) 0.3 (0.2–0.5)

Pregnancy and/or 
childbirth

Yes 1 1

No 0.7 (0.5–0.9) 0.7 (0.6–1.0)

History of intra-abdominal 
surgery

None 1 1

1 0.7 (0.6–1.0) 0.7 (0.6–0.9)

2 1.0 (0.7–1.4) 0.9 (0.6–1.2)

3 1.1 (0.7–1.9) 1.2 (0.8–1.8)

>3 0.5 (0.2–1.1) 0.7 (0.4–1.2)

Oncological disease in 
history

Yes 1 1

No 0.5 (0.3–0.8) 0.6 (0.4–0.9)

Surgery characteristics

Surgical approach

Laparotomic 1 1

Laparoscopic 0.9 (0.6–1.4) 0.7 (0.5–0.9)

Vaginal 0.1 (0.0–0.2) 0.0 (0.0–0.1)

Type of indication

Benign 1 1

Oncological 2.4 (1.4–4.1) 4.5 (3.0–6.9)

Pelvic surgery

No 1 1

Yes 0.1 (0.0–0.2) 0.3 (0.2–0.5)

Type of surgery

Hysterectomy 1 1

Sterilization 0.6 (0.4–0.8) 0.3 (0.2–0.4)

Myomectomy 0.0 (0.0–0.0) 0.0 (0.0–0.0

Counseling for 
OS

Performance 
of OS

Sacrospinous fixation 0.0 (0.0–0.0) 0.1 (0.0–0.2)

Diagnostic/Therapeutic 
laparoscopy

0.1 (0.0–0.2) 0.0 (0.0–0.1)

Oophorectomy 
(unilateral)

0.3 (0.2–0.5) 0.3 (0.2–0.4)

Ovarian cyst removal 0.0 (0.0–0.3) 0.0 (0.0–0.0)

Salpingectomy 
(unilateral)

1.6 (0.3–9.1) 1.0 (0.2–4.1)

Number of contacts with 
patient before surgery

1 1 1

2 1.3 (1.0–1.8) 1.3 (1.1–1.6)

3 1.3 (0.9–2.0) 1.5 (1.1–2.0)

>3 2.3 (1.6–3.3) 2.2 (1.6–3.0)

Physician characteristics

Position

Gynecologist 1 1

Gynecological resident 2.1 (1.3–3.4) 1.7 (1.1–2.6)

Sub-specialisma

Obstetrics 0.3 (0.2–0.9) 0.3 (0.2–0.7)

Reproductive medicine 0.6 (0.2–2.0) 0.7 (0.3–2.0)

Urogynecology 0.3 (0.2–0.6) 0.3 (0.2–0.6)

Benign/minimally 
invasive surgery

1.1 (0.5–2.3) 1.0 (0.6–1.9)

(focus area) Oncology 1.6 (0.9–3.1) 1.9 (1.1–3.3)

Work experience as 
gynecologist

None 1 1

0–5 0.2 (0.0–0.4) 0.2 (0.1–0.3)

6–10 0.4 (0.2–0.8) 0.5 (0.3–1.0)

>10 0.9 (0.5–1.7) 1.1 (0.6–1.9)

Number of surgeries yearly 
performed

None 1 1

0–50 4.1 (1.1–15.5) 2.1 (0.7–6.4)

51–100 3.8 (1.0–14.6) 2.9 (1.0–8.9)

101–150 3.6 (0.6–20.3) 1.7 (0.3–7.7)

151–200 2.6 (0.3–19.7) 2.6 (0.5–14.7)

>200 5.4 (1.6–18.0) 3.3 (1.2–8.7)

Note: Patient characteristic family history is not reported 
because more than 20% of such data was missing. Surgery 
characteristics, year of surgery is not reported due to clinical 
irrelevance.
aThe percentages add to more than 100% as several physicians had 
more than one subspecialty. Univariable multilevel logistic regression 
was performed per row.

TA B L E  2  (Continued)
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F I G U R E  2  Proportion of counseling and performance of opportunistic salpingectomy (OS) within eligible women each year. (A) Total 
proportion of counseling of OS within eligible women each year; (B) total proportion of performance of OS within eligible women; (C) 
proportion of OS counseled by surgical type; (D) proportion of OS performed by type of surgery; (E) proportion of OS counseled by surgical 
approach; (F) proportion of OS performed by surgical approach.
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5  |  CONCLUSION

The uptake of counseling and performance of OS increased over 
time. However, the majority of patients who were eligible for OS 
were not counseled nor did they undergo OS. Implementation of OS 
varies by patient, surgical, and physician characteristics. Therefore, 
an implementation strategy tailored to associated characteristics is 
recommended to improve equality of care for women undergoing 
gynecologic surgery. This implementation strategy should include 
national guidelines, counseling material that lists benefits and po-
tential risk of OS, and education to increase awareness of OS and its 
evidence among physicians.
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