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There has been increasing evidence over the past decade that
the majority of ovarian cancers arise in the fallopian tube and
not primarily in the ovary [1-3]. In 2010 the British Columbia
Ovarian Cancer Research Group (OVCARE) launched an educa-
tional campaign about the potential benefit of “opportunistic
salpingectomy” done concurrently with hysterectomy for
benign gynecologic conditions, or instead of tubal ligation
as surgical sterilization. It was estimated that this practice
could reduce ovarian cancer risk by 20% to 40% over the
next 20 years [4]. Salpingectomy is favorable to salpingo-
oophorectomy because it avoids health risks associated
with premature menopause after oophorectomy, including
osteoporosis and coronary heart disease [5]. However, there
has been skepticism about the safety and absolute benefit of
this practice [6,7]. There are no long-term studies confirming
that salpingectomy does not compromise ovarian function.
Similarly, there are no long-term clinical studies confirming
that the fallopian tube is the site of origin of most ovarian
cancers. However, the available evidence so far suggests that
opportunistic salpingectomy is safe, and likely to be effective
and cost-effective as an ovarian cancer prevention strategy.

Based on the British Columbia experience over a 4-year
period from 2008 to 2011, opportunistic salpingectomy does
not appear to be associated with significant perioperative
risks [8]. The average additional operating room time required
for salpingectomy was 16 minutes when added to hysterec-
tomy, and 10 minutes when done instead of tubal ligation.
While these differences are statistically significant, they are
arguably not clinically significant. There was no increased
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risk of blood transfusion, prolonged hospitalization, or rate of
hospital readmission associated with salpingectomy. Minig
et al. [9] and Morelli et al. [10] also demonstrated that when
salpingectomy was added to laparoscopic hysterectomy, there
was no difference in operative time, postoperative hemoglobin,
hospital stay, or complication rate. To put perioperative risks into
perspective, salpingectomy as an isolated procedure for ectopic
pregnancies or in vitro fertilization (IVF) has a 1.5% to 1.8% risk
[11,12] compared to hysterectomy, which has a 14% to 16%
risk based on systematic review [13]. When women are being
counseled about salpingectomy as an additional procedure
with hysterectomy, they are more likely to experience morbid-
ity as a result of the hysterectomy, not from the salpingectomy.
If they undergo tubal ligation, they have a 1.7% perioperative
complication rate, which is comparable to salpingectomy [14].
However, the subsequent pregnancy rate is 0.8% after tubal
ligation, and inadvertent pregnancy after salpingectomy has
yet to be reported (apart from rare cornual pregnancies occur-
ring in patients undergoing IVF).

Opportunistic salpingectomy does not appear to affect ovar-
ian function in the short term. Morelli et al. [10] demonstrated
no significant difference in pre- and postoperative levels of
anti-Mullerian hormone (AMH), follicle stimulating hormone
(FSH), antral follicle count, mean ovarian diameter, and peak
systolic velocity, as measures of ovarian function assessed 3
months after hysterectomy [10]. Findley et al. [15] also dem-
onstrated no significant difference in baseline and postopera-
tive AMH levels 3 months after laparoscopic hysterectomy.
Other authors have reported that bilateral salpingectomy
does not affect ovarian reserve or response to gonadotropin
stimulation for IVF treatment [16,17]. On the other hand, Ye
et al. [18] reported that bilateral salpingectomy was associ-
ated in decreased AMH and increased FSH levels in women
seeking IVF, compared to those not having tubal surgery.
These authors suggested that salpingectomy undermines
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ovarian reserve, although there was no difference in the total
number of follicles and oocytes retrieved from both ovaries.
However, women having opportunistic salpingectomy are
either undergoing hysterectomy or permanent sterilization,
and therefore response to gonadotropic stimulation for
fertility treatment is arguably not the most relevant outcome
measure. Vorwergk et al. [19] also reported no significant dif-
ferences in duration of surgery, intraoperative complications,
and length of hospitalization between those undergoing
hysterectomy alone compared to those having hysterectomy
with salpingectomy. Yet, there was a significant difference
in the proportion having adnexal pathology during follow-
up (26.9% vs. 13.9%, p=0.02, for hysterectomy without and
with salpingectomy, respectively) [19]. Other authors have
reported increased risks after hysterectomy alone, including
immediate postoperative infection [20], hydrosalpinx [21],
tubo-ovarian abscess and pyosalpinx, and tubal prolapse, tor-
sion, and pregnancy [22]. It is also important to recognize that
ovarian failure is accelerated after hysterectomy, even without
salpingectomy. Menopause occurs in 20% of women within
5 years of hysterectomy, or about 4 years earlier than without
hysterectomy [23,24]. One of the theories is that hysterectomy
affects blood flow to the ovaries, which could compromise
their function [25].

Kwon et al. [26] reported that opportunistic salpingectomy
should be effective in reducing the number of future ovar-
ian cancer cases at acceptable cost. Salpingectomy with
hysterectomy was found to be less costly and more effective
than hysterectomy alone, in terms of reducing the number of
subsequent ovarian cancer cases and prolonging average life
expectancy. Salpingectomy is more costly than tubal ligation
in terms of operative time and the potential for perioperative
complications; however, it is more likely to be effective in
reducing ovarian cancer risk. The ICER (incremental cost-
effective ratio) for salpingectomy relative to tubal ligation
was $27,278 per year of life gained, and therefore it would be
considered a cost-effective alternative for surgical sterilization,
being below the conventional North American threshold of
$50,000 per year of life gained [27]. The absolute benefit from
opportunistic salpingectomy is estimated at a number needed
to treat (NNT) of 273 to prevent one case of ovarian cancer
during hysterectomy, and NNT of 366 for surgical sterilization
(instead of tubal ligation). While these NNT estimates seem
high, they are comparable to the NNT of 324 to prevent one
case of cervical cancer with human papilloma virus vaccina-
tion [28], which reflect the relatively low incidence of ovarian
and cervical cancers in our population.

If opportunistic salpingectomy reduces the number of ovarian
cancer cases compared to hysterectomy alone or tubal ligation,
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this will in turn reduce future health care costs associated with
ovarian cancer treatment [26]. The advantage of the analysis by
Kwon et al. [26] is that it estimates the costs and benefits of op-
portunistic salpingectomy in a large cohort of women requiring
hysterectomy for benign conditions, or surgical sterilization,
which would be difficult to obtain from a clinical trial or cohort
study. There remains uncertainty about the long-term impact
on ovarian function and absolute reduction in ovarian cancer
risk from salpingectomy. However, there is still no effective
screening test for ovarian cancer [29,30], and there are no
alternatives for ovarian cancer risk reduction that can be of-
fered with minimal morbidity and cost. The oral contraceptive
pill (OCP) reduces ovarian cancer risk by 50% if used for more
than 5 years [31], which appears comparable to opportunistic
salpingectomy. Yet, OCPs are associated with increased risks
of breast and cervical cancer and thromboembolic events,
such that the cumulative risk is likely to be equivalent or
greater than the decreased risk in ovarian cancer [31], and this
precludes the routine use of OCPs for the primary prevention
of ovarian cancer.

There may be many more opportunities to expand the use of
opportunistic salpingectomy. While this procedure is usually
done by open or laparoscopic surgery, the majority of patients
with normal-sized mobile adnexae can have these successfully
removed at the time of vaginal hysterectomy as well, with re-
ported rates between 66% and 99% [32-36]. Even if the entire
fallopian tube cannot be removed at vaginal hysterectomy, it
is the distal portion of the tube in which the vast majority (over
90%) of high-grade serous carcinomas appear to arise [1,3],
and this should be accessible after the uterus is removed,
or possibly with the assistance of vaginal laparoscopy [37].
Finally, gynecologic patients represent only a subgroup of
women requiring abdominal or pelvic surgery. Opportunistic
salpingectomy could be done at the time of other surgical
procedures (e.g., appendectomy, cholecystectomy), thereby
extending the risk-reducing potential even further to other
women in the general population.

This year the American College of Obstetrics and Gynecol-
ogy published a Committee Opinion on Salpingectomy for
Ovarian Cancer Prevention [38]. This document acknowledges
the problems associated with screening for ovarian cancer,
and the potential for prophylactic salpingectomy to prevent
ovarian cancer. It also advises that the approach to hysterec-
tomy or sterilization should not be influenced by the potential
benefit of salpingectomy, and that randomized trials are
required to support the validity of this intervention. We agree
that prospective evaluation of salpingectomy with hysterec-
tomy or instead of tubal ligation is still essential to determine
the long-term impact on ovarian function, ovarian cancer
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incidence, and mortality; however, these outcomes will remain
unknown for at least another one or two decades. Until then,
opportunistic salpingectomy (electively with hysterectomy, or
instead of tubal ligation) appears to be safe and cost-effective,
and should be considered for women requiring these gyneco-
logic procedures.
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