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Abstract (250 words)

Background Opportunistic salpingectomy (OS), the removal of fallopian tubes during 
hysterectomy or instead of tubal ligation, is recommended practice in Canada to prevent ovarian 
cancer. This surgical practice change has been shown to be safe and cost effective. We examine 
uptake of OS across Canada between fiscal years 2011 and 2016. 

Methods With data from CIHI’s Discharge Abstract Database and National Ambulatory Care 
Reporting System, we examined the proportion of people having OS at the time of hysterectomy 
and as tubal sterilization and compared with the proportion having hysterectomy alone, 
hysterectomy with bilateral salpingo-oophorectomy and tubal ligation. 

Results The proportion of hysterectomies that included OS increased from 15.4% in 2011 to 
35.5% by 2016. With respect to OS for sterilization, rates increased from 6.5% of all tubal 
sterilizations in 2011 to 22.0% in 2016. There was considerable variation across jurisdictions 
with a high of 53.2% hysterectomies including OS in BC in 2016 while four provinces did less 
than 30% of their hysterectomies with OS (PEI, Manitoba, Ontario, and Newfoundland). BC also 
led the way in OS for sterilization (74%), with New Brunswick, Manitoba, PEI, and 
Newfoundland having a rate of less than 10% of tubal sterilizations. 

Interpretation The uptake of OS is improving. Still, this study identified ~180,000 opportunities 
to prevent deadly ovarian cancers were missed in Canada between fiscal years 2011 and 2016. 
This could translate to one to three thousand ovarian cancers that could have been prevented. 
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Introduction

In 2020, approximately 3100 people in Canada were diagnosed with ovarian cancer.(1) If 

they have the same experience as past patients, fewer than 50% of these people will be alive five 

years later. There remains no effective screening method for ovarian cancer. The most recent 

evidence from the UK CTOCs trial of ovarian cancer screening revealed that after a median of 

16.3 years of follow-up among 202,562 randomized participants, there was no statistically 

significant reduction in ovarian cancer or tubal cancer deaths in the screening groups.(2) 

However, our recent understanding that the most common and lethal form of ovarian cancer, 

high-grade serous (HGSC) often originates in the fallopian tube, has introduced a prevention 

opportunity. (3-6) 

In September of 2010, BC’s Ovarian Cancer Research team (OVCARE) recommended 

that all BC gynecologic surgeons discuss bilateral salpingectomy with their patients prior to 

undergoing hysterectomy, and instead of tubal ligation. These procedures are collectively 

referred to as opportunistic salpingectomy (OS). The OVCARE recommendations were followed 

in 2011 by a similar recommendation from the Society of Gynecologic Oncology of Canada(7), 

and by the Society of Obstetricians and Gynecologists of Canada in 2015.(8)  This is a strategy 

aimed solely at those of general population risk for ovarian cancer, as risk-reducing bilateral 

salpingo-oophorectomy remains the recommended prevention strategy among people with 

hereditary breast and ovarian cancer syndrome. 

Multiple publications have illustrated that OS does not increase risk of perioperative 

adverse outcomes (9, 10), nor does it increase the risk for minor complications.(11) Finally, there 

are no indicators of an earlier age of onset of menopause following OS, which is particularly 

important as earlier age at menopause was a serious concern given its association with increased 
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mortality,(12-16) While we know that uptake of OS has been high in British Columbia, where it 

was first recommended,(17) no national data have been published since the Society of Obstetrics 

& Gynaecology of Canada recommended OS in 2015. The last national data that were published 

examined uptake of OS at the time of hysterectomy across Canada until the end of 2011, and 

uptake was less than 15% in all provinces except for British Columbia.(18) Herein we present 

national data on rates of OS, both at the time of hysterectomy and for tubal sterilization, across 

all Canadian provinces and territories except for Quebec between the fiscal years 2011 and 2016. 

Methods

This large retrospective study was conducted using data from the Canadian Institute of 

Health Information’s Discharge Abstract Database and National Ambulatory Care Reporting 

System. These databases include all surgeries performed both as inpatient care and as day 

surgeries across all Canadian provinces and territories (except Quebec). We requested data on all 

people who had undergone any, or any combination, of the following surgical procedures 

between the fiscal years 2011 to 2016: hysterectomy, salpingectomy oophorectomy and tubal 

ligation. We excluded people who were less than 15 years old and anyone whose records 

included a diagnostic code for ovarian, uterine, cervical, or fallopian tube cancer (International 

Classification of Diseases code 10-CM ICD-CM C53-C57). 

We identified people undergoing each of the relevant procedures using Canadian 

Classification of Health Intervention (CCI) codes. We grouped people according to their 

procedures and stratified into five groups: 1) those who had undergone a hysterectomy with no 

concomitant oophorectomy or salpingectomy (referred to as hysterectomy alone); 2) those who 

underwent a hysterectomy and a bilateral salpingectomy (hysterectomy with OS); 3) those who 

underwent a hysterectomy with a bilateral salpingo-oophorectomy (hysterectomy with BSO); 4) 
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those who underwent a tubal ligation; and, 5) those who had a bilateral salpingectomy alone. We 

did not include women undergoing hysteroscopic tubal occlusion. 

The rates of OS between 2011 and 2016, which include the numbers of hysterectomies 

that were performed with and without bilateral salpingectomy or salpingo-oophorectomy and the 

number of sterilizations that were performed by bilateral salpingectomy or tubal ligation, were 

examined across each year of our study period across all included Canadian provinces and 

territories. The data from the Northwest Territories, Nunavut and Yukon were combined to meet 

privacy requirements and are referred to as the “territories” in this manuscript. We also examined 

whether rates of OS differed according to patient age group at the time of surgery, neighborhood 

income quintile and rural, rural-remote, rural-very remote, or urban residence. No 95% 

confidence intervals or measures of statistical significance are reported as data are population-

based.

Results

There were 413,889 people who had one of the relevant surgeries in Canada between 

April 1st, 2011 and March 31st 2017 at age 15 and older between April 1st, 2011 and March 31st, 

2017. After eliminating those with a record if an invasive cervical, uterine, ovarian or fallopian 

tube cancer (ICD-CM-10 C53-C57) (n=34,171), and 61,190 records that did not represent a 

surgery of interest (i.e. bilateral salpingo-oophorectomy without corresponding hysterectomy; 

hysterectomy with a unilateral salpingectomy, unilateral salpingo-oophorectomy) we had a final 

cohort of 318,528 people. In this study population, 76,848 underwent hysterectomy alone, 

47,672 underwent hysterectomy with opportunistic salpingectomy, and 53,608 underwent 

hysterectomy with bilateral salpingo-oophorectomy. Among those undergoing tubal sterilization, 

121,583 underwent tubal ligation and 18,817 had OS for tubal sterilization. Given that all tubal 
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ligations could have been OS and ~80% of hysterectomies could have included OS without 

altering surgical approach,(9) this represents ~180,000 missed cancer prevention opportunities. 

Figure 1a illustrates the increased uptake of OS at the time of hysterectomy in Canada 

between fiscal years 2011 and 2016. While only 15.4% of hysterectomies include salpingectomy 

in 2011, this had increased to 35.5% by 2016, representing a 130% increase in the proportion of 

people having OS at hysterectomy. The rate of hysterectomy alone (without removal of ovaries 

or fallopian tubes) decreased from 54.8% to 33.5% between 2011 and 2016. Rates for 

hysterectomy with BSO stayed relatively stable across the study period, varying between an 

annual low of 29.5% in 2013 to an annual high of 31.1 in 2015. Figure 1b illustrates that the 

proportion of people getting OS for sterilization also increased from 6.5% of all tubal 

sterilizations in 2011 to 22.0% in 2016, representing a 238% increase in the proportion of people 

having OS at tubal sterilization. However, 78% of tubal sterilizations were by tubal ligation in 

2016. 

Figure 2 illustrates that all jurisdictions in Canada increased their uptake of OS across the 

study period, but these proportions are highly variable across the country. In British Columbia, 

where OS has been recommended practice since 2010, most hysterectomies included 

opportunistic salpingectomy (53.2% in 2016) with concomitant declines in the proportion of 

people getting hysterectomy alone (Figure 2a). The proportion of people getting hysterectomy 

with BSO changed very little across the study period (supplemental Figure 1). The territories had 

the next largest uptake of OS at the time of hysterectomy with 44.6% of hysterectomies 

including OS by 2016. Provinces that were performing OS in over 40% of people who have 

hysterectomies included Alberta, Saskatchewan, and New Brunswick. Other provinces fell 

somewhere between 23.5% (PEI) and 33.9% (Nova Scotia). Figure 2b illustrates that British 
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Columbia was the only Canadian province doing more than half (74%) of its tubal sterilizations 

by OS by 2016. The territories were doing 48.6% of tubal sterilizations by OS, with the next 

highest rate of uptake being 16.1% in Saskatchewan and 16.0% in Alberta. The lowest rate of 

uptake was in PEI (5.6% in 2015/2016) followed closely by New Brunswick (5.8%). 

When examining the distribution by age categories (Figure 3), those in the 25-54 age 

groups had the highest rates of OS at the time of hysterectomy, with the highest distribution 

being in the 35-44 age group. There were very few people getting hysterectomy with OS over the 

age of 55, and many were having hysterectomy alone (Figure 3.a). The opposite was true with 

tubal sterilization, where rates of OS were higher among those in the highest age group (45-54 

years of age). Only 11.9% of people aged 15-25 seeking tubal sterilization received OS (Figure 

3b). Figure 4 shows minimal variation by geographic region of residence and increasing uptake 

across all geographic regions. Figure 4a shows similar rates of OS at the time of hysterectomy 

across urban, rural, rural-remote and rural-very remote by 2016 (Figure 4a). By 2016, the lowest 

proportion of hysterectomy with OS occurred in rural areas (31.6%) compared with the highest 

in rural-very remote areas (36.5%). Figure 4b also shows increased uptake of OS for sterilization 

across all regions during our study period, with the highest rates of sterilization by OS in urban 

areas by 2016 (23.9%) and the lowest in rural areas (14.9%). 

Ethics approval

Ethics approval was obtained from the University of British Columbia’s Clinical Research Ethics 

Board. Approval by the Ethics Board for use of deidentified administrative data files includes a 

waiver of informed consent from participants.

Interpretation 
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Our results reveal that an increasing proportion of hysterectomies in Canada include an 

OS for the prevention of high grade serous ovarian cancer. In fact, by the end of our study 

period, more hysterectomies included OS (35.5%) than did not (33.5%). As expected, rates of 

hysterectomies with bilateral salpingo-oophorectomy did not change over the study period, as 

these surgeries were not targeted by any of the opportunistic salpingectomy practice 

recommendations and tend to occur for other indications. We presented these data to show a 

complete picture of hysterectomy in Canada. There was also an increase in tubal sterilizations 

that were done by OS over the study period. However, there were many missed opportunities for 

ovarian cancer prevention in Canada across our study period, and considerable variation in the 

proportion of people having OS across jurisdictions in Canada. 

While there were very high rates of OS in British Columbia (>70% of all eligible 

patients), nearly 50% of people were still having hysterectomy alone in PEI by the end of our 

study period. We hypothesize that people may not be uniformly aware of the option, and 

surgeons may not be discussing OS with their patients prior to hysterectomy or tubal 

sterilization. Jurisdictional variation also points to physician training as an important factor in 

uptake of OS. The territories had the second highest rate of uptake of OS, which likely reflects 

the fact that many physicians in the territories train in British Columbia. Research examining 

why the 2010 educational campaign succeeded in British Columbia revealed that that thought 

leader support, along with exposure to OS from many different information sources were 

important in explaining differences in adoption. The OVCARE knowledge translation campaign 

exposed gynecologic surgeons to recommendations through a popular conference, the media, and 

local rounds.(19) 
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While the jurisdiction with the lowest rate of uptake of OS at the time of hysterectomy 

was doing nearly a quarter of all hysterectomies with OS by the end of our study period, uptake 

at the time of tubal sterilization was considerably lower. There were four provinces (Manitoba, 

New Brunswick, PEI, and Newfoundland) where fewer than 10% of tubal sterilizations were 

done by OS by the end of the study period. This represents thousands of people each year who 

are missing opportunities for ovarian cancer prevention. We expect that this differential rate of 

uptake at the time of tubal sterilization reflects concern around higher rates of complications in 

these younger people. Research has revealed that nearly half of those undergoing tubal 

sterilization do so during the same hospital stay as a live birth, and often following a caesarean 

section.(9) Further considerable research, including a randomized controlled trial, has illustrated 

no increased rate of complications following OS at the time of caesarean section.(20-22) 

In a national survey of Canadian Obstetrician gynecologists that was undertaken at the 

same time as the educational campaign in British Columbia, physicians reported that concerns 

around early age of onset of menopause were a barrier to implementation of OS at the time of 

sterilization.(23) Thus, we also hypothesize that lower rates of OS at sterilization may reflect 

these concerns. Given that an earlier age at menopause has been associated with increased 

mortality,(16, 24, 25) this is an important concern. However, all studies to date, including those 

examining ovarian sonographic parameters and hormonal assays have been reassuring, with one 

including up to 5 years of follow-up data.(13, 14, 26-29)  While a Swedish Registry study 

reported an increased risk of menopausal symptoms 1 year after hysterectomy among those who 

underwent hysterectomy with bilateral salpingectomy compared with hysterectomy alone 

(RR=1.33, 95%CI 1.04, 1.69),(30) recent work in BC reported no difference in time to initiation 

on HRT or in time to first physician visit for a menopausal concern among any OS groups (both 
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at the of hysterectomy or for tubal sterilization, compared with the relevant comparator 

groups).(12) 

Although a large prospective observational study of the effectiveness of opportunistic 

salpingectomy for cancer prevention is urgently needed, historical studies lead us to hypothesize 

that OS will be effective in preventing high grade serous ovarian cancer.(31-34)  OS has a very 

good safety profile with no differences in major surgical outcomes, including overall hospital 

readmission rates, blood transfusions, and post-operative complications (9, 10), as well as no 

difference in minor complications, except for a small increased likelihood of filling a 

prescription analgesic medication in the immediate two weeks post discharge, which disappears 

by one-month post discharge.(11) We, and others, have also reported no indications of earlier 

onset of menopause in those undergoing OS.(12-14, 26-29)   

Limitations

Like all studies relying on administrative data, there is a risk of imprecision given our 

dependence on database accuracy of coding. However, we have no reason to think that database 

accuracy would vary significantly across Canadian provinces and territories or during our study 

period. We are also only able to analyze uptake of OS using surgeries performed, so we cannot 

provide information on what is leading to high or low rates of uptake of OS across jurisdictions. 

Future research should investigate barriers to uptake of OS in provinces where rates are very 

low, and with respect to tubal sterilization. 

Conclusion

The high rates of people in some Canadian provinces that are still having hysterectomy 

alone and tubal ligation are missed opportunities to potentially prevent a deadly high grade 

serous ovarian cancer. We have also not dramatically improved survival rates from ovarian or 
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tubal cancer in the past thirty years.(1) Thus, primary prevention is our best approach against 

high grade serous ovarian cancer. The data presented herein show that we missed ~180,000 

opportunities to prevent an ovarian cancer in Canada between 2011 and 2016. At a lifetime risk 

of ovarian cancer of 1.4%, this could translate into thousands of lives lost unnecessarily. The 

apparent success of the BC OVCARE initiative suggests that Knowledge Translation can be 

successful in this area. Active efforts should be taken by cancer funders and organizations in 

every jurisdiction and nationwide. 
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Figure 1a. Proportion of hysterectomies according to concomitant procedures across all Canadian provinces and territory (except Quebec) 
between 2011 and 2016. 
 
Proportion of people who underwent hysterectomy alone, hysterectomy with opportunistic salpingectomy and hysterectomy with bilateral 
salpingo-oophorectomy. 
  

Page 16 of 24

For Peer Review Only

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



Confidential

 
 

 
Figure 1b. Proportion of tubal sterilizations through opportunistic salpingectomy or tubal ligation across all Canadian provinces and territory 
(except Quebec) between 2011 and 2016. 
 
Proportion of people who underwent tubal ligation, or opportunistic salpingectomy for sterilization.  
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Figure 2a. Propor�on of hysterectomies in 2011 and 2016 that included an 
opportunis�c salpingectomy by Canadian province or territory (except Quebec).

Propor�on of hysterectomies that include opportunis�c salpingectomy
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Figure 2b. Propor�on of tubal steriliza�ons in 2011 and 2016 that 
were opportunis�c salpingectomies by Canadian province or territory (except Quebec).

Propor�on of tubal steriliza�ons that were opportunis�c salpingectomies.

Propor�on of tubal steriliza�ons that were opportunis�c salpingectomies.
6080 40 20 0

6080 40 20 0

2011
2016

BC

TR

SK MB
ON

NB NS

PE

NL

AB

BC
34.9

74.0

48.6

16.0 16.1 6.5

12.0

5.8 11.9

5.6

7.6

10.4

2.0 1.4 0.8

1.9

1.8 1.0

NA

0.9
TR

SK MB
ON

NB NS

PE

NL

AB

Page 19 of 24

For Peer Review Only

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



Confidential

 
 

 
 
Figure 3a. Proportion of hysterectomies between 2011 and 2016 in Canada (except Quebec) according to concomitant procedures by age 
group.  
 
Proportion of people who underwent hysterectomy alone, hysterectomy with opportunistic salpingectomy and hysterectomy with bilateral 
salpingo-oophorectomy.  
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Figure 3b. Figure 2b. Proportion of tubal sterilizations that were done by OS and by tubal ligation between 2011 and 2016 in Canada (except 
Quebec) according to age. 
Proportion of people who underwent tubal ligation for sterilization, and opportunistic salpingectomy for sterilization. 
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Figure 4a. Proportion of hysterectomies between 2011 and 2016 in Canada (except Quebec) according to geographical region of residence 
Proportion of people who underwent hysterectomy alone, hysterectomy with opportunistic salpingectomy and hysterectomy with bilateral 
salpingo-oophorectomy. 
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Figure 4b. Proportion of tubal sterilizations that were done by OS and by tubal ligation between 2011 and 2016 in Canada (except Quebec) 
according to geographical region of residence. 
 
Proportion of people who underwent tubal ligation for sterilization, and opportunistic salpingectomy for sterilization. 
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Supplemental Figure 1a. Proportion of hysterectomies between 2011 and 2016 according to concomitant procedures by Canadian province or 
territory (except Quebec). 
 
Proportion of people who underwent hysterectomy alone, hysterectomy with opportunistic salpingectomy and hysterectomy with bilateral 
salpingo-oophorectomy.  
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Supplemental Figure 1b. Proportion of tubal sterilizations that were done by OS and by tubal ligation between 2011 and 2016 by Canadian 
province or territory (except Quebec). 
 
Proportion of people who underwent tubal ligation for sterilization, and opportunistic salpingectomy for sterilization. 
 
 
 
 

Page 25 of 24

For Peer Review Only

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60


