
Trends of Opportunistic Salpingectomy

Dah-Ching Ding, MD, PhD, Ci Huang, MD, Tang-Yuan Chu, MD, PhD, Yu-Chi Wei, MD,
Pao-Chu Chen, MD, Mun-Kun Hong, MD

ABSTRACT

Background and Objectives: This study analyzed the
trends of opportunistic salpingectomy (OS) accompanied by
hysterectomy in a 9-year follow-up period at a single institute.

Methods: This retrospective cohort study included 1184
women at Hualien Tzu Chi Hospital from 2007 to 2015
who underwent hysterectomy performed with or without
OS. Parameters including patient age, operating time, sur-
gical approach, length of hospital stay, and perioperative
complications were evaluated.

Results: There was an increase in the number of hysterec-
tomies with OS (from 8% to 80%; P � .001) over the study
period. Minimal additional operating time was necessary for
hysterectomy with OS (3.7 and 3.6 minutes in open and
laparoscopic surgery, respectively). No significant differ-
ences were observed in the risks of hospital readmission or
blood transfusions between women who underwent hyster-
ectomy with OS performed with the open approach and
those who underwent the procedure using the laparoscopic
approach. From 2007 to 2015, the proportion of open hys-
terectomies decreased from 56% to 6%.

Conclusion: The results of this 9-year follow-up study
revealed that, as a cancer prevention method, OS seems

to be feasible and safe, requires minimal extra time, and
does not increase the morbidity or long-term sequelae.
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INTRODUCTION

Epithelial ovarian cancer (EOC) is the second most com-
mon gynecologic cancer and the most common cause of
gynecologic cancer mortality in developed countries.1 The
most common histology of EOC is high-grade serous car-
cinoma (HGSC), usually arising from the fallopian tube fim-
bria.2 Large-scale epidemiological studies and meta-analyses
have revealed that tubal ligation decreases the risk of endo-
metrioid and clear cell tumors by �50% and that of serous
tumors of the ovary by �25%.3–5 Because of the lack of a
screening test for ovarian cancer, opportunistic salpingec-
tomy (OS) could be a solution for reducing the incidence of
ovarian cancer.6 The Society of Gynecologic Oncology of
Canada (2011), Society of Gynecologic Oncology (2013),7

and American College of Obstetricians and Gynecologists
(2015)8 have published statements in favor of OS for ovarian
cancer prevention. In recent years, salpingectomy has been
increasingly performed for tubal sterilization.9

Although there is controversy regarding the short- and long-
term outcomes of OS,10,11 the procedure maintains ovarian
function and has relatively few surgical complications.12,13

Moreover, several studies have shown a significant reduction
in the risk of EOC among women who underwent bilateral
salpingectomy, compared with those who underwent tubal
preservation14,15 or unilateral salpingectomy.15

In this study, we analyzed the trends of OS performed
during hysterectomy since 2007, as well as the long-term
outcomes of the procedure.

MATERIALS AND METHODS
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sible committee on human experimentation (Hualien Tzu
Chi Hospital) and with the Helsinki Declaration. This re-
search was approved by the Research Ethics Committee of
Hualien Tzu Chi Hospital (IRB 107–25-B).

Inclusion and Exclusion Criteria

We used data from the electronic medical records data-
base of Hualien Tzu Chi Hospital, which captures demo-
graphic, administrative, and clinical information for all
hospital discharges (inpatient and day surgeries). All
women who underwent a combination of salpingectomy
and hysterectomy at our hospital from January 1, 2007, to
December 31, 2015, were included in this study. Patients
who had a previous history of bilateral salpingo-oopho-
rectomy (BSO) or who underwent oophorectomy were
not included. The volume of the surgeon performing the
operations was �40–50 hysterectomies per year. The dis-
charge summary provided information on operating time
(time from first skin incision until completed skin closure,
time of OS [it is customary to record specific operating
times for OS at our institution]), surgical approach (vagi-
nal, laparoscopic, combined vaginal and laparoscopic,
and open), surgical indication, and length of hospital stay
(LOS). Data were also gathered on patients who required
blood transfusion or readmission to the hospital, which
reflected possible surgical complications. All statistical
analyses were performed with SPSS software (version 20;
IBM, New York, NY, USA).

Procedural Uptake

The rates of salpingectomy between 2007 and 2015, which
include the number of hysterectomies that were per-
formed with and without OS, were examined. Student’s t
test was used to assess significant differences in the rate of
procedures across the 9-year period.

Operative and Perioperative Measures

To investigate whether OS is associated with a higher risk
of complications, data on women who underwent hyster-
ectomy were divided into 2 categories based on surgical
procedure: (1) hysterectomy alone (the reference group,
because these women were expected to be at the lowest
risk of complications) and (2) hysterectomy with OS. Be-
cause the continuous variables were distributed normally,
data were presented as means with standard deviations.
Differences in the age of patients, operating time, LOS,
hospital readmission, and the rate of blood transfusion
were analyzed by using �2 tests for categoric variables and
independent-samples t tests for continuous variables.

OS Procedure

The procedure for laparoscopic salpingectomy involved
coagulation and resection of the tissue from the distal
fimbrial end to the uterine cornu, with the tube being left
on the uterus. The mesosalpinx was carefully spared so
that ovarian function was not compromised (Figure 1).
OS accompanied with total abdominal hysterectomy
(TAH) was performed similarly. Conventional laparo-
scopic hysterectomy was defined as surgery performed
with 3 or 4 ports, whereas laparoendoscopic single-site
surgery (LESS) was that performed through a single port.

RESULTS

Procedural Uptake

From January 2007 to December 2015, 1184 patients who
underwent hysterectomy were included. Of those, 712
had OS. The mean time of OS was 3.7 � 1.1 minutes.
Patients’ mean age was 47.3 years.

From 2010, the OS rate increased markedly, being 32% in
2009, 76% in 2010, and approximately 80% in 2011 on-
ward (Figure 2).

The total number of each surgical method is presented in
Figure 3. The number of TAHs began declining in 2010,
and only 7 patients underwent TAH in 2015. By contrast,
conventional laparoscopy and LESS began increasing in

Figure 1. Salpingectomy procedure. A, C, The tubes are re-
moved through coagulation and resection from the distal fim-
brial end to the uterine cornu. B, D, The mesosalpinx is spared.
The tube can be left on the uterine body or resected before
hysterectomy. The salpingectomies in the photographs were
performed through single-port laparoscopy.
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2011; in 2015, the percentage of LESS was approximately
half that of conventional laparoscopy (31% vs 63%).

Operative and Perioperative Measures

Table 1 shows the differences in age, operating time, LOS,
readmission, and blood transfusion rates in patients who
underwent hysterectomy with OS. The mean operating
time was longer with the laparoscopic approach than with
the open procedure (111 minutes vs 93.2 minutes; P �
.05). Rates of readmission for hysterectomy with OS were
the same in both the open and laparoscopy groups (0.7%
vs 0.6%; P � .05). LOS was significantly shorter in the
laparoscopy group than in the open group (4.4 vs 5.8 d;
P � .001). The blood transfusion rate was significantly
higher in the open group than in the laparoscopy group
(3.3 vs 1.1%; P � .005).

Five women who underwent OS were readmitted (Table
2) for ovarian tumor.

DISCUSSION

Because of increasing evidence showing that the fallopian
tube epithelium (FTE) is where ovarian cancer originates,16,17

gynecologic oncologists in our department began perform-
ing OS during hysterectomy in 2007. At that time, OS was

performed in only 8% of hysterectomies, and the rate kept
increasing until 2011, from which time it remained stable at
approximately 80%. The same trend was noted in Canada:
the OS rate increased from 5% in 2008 to 35% in 2011.18 We
also observed that the percentage of OS performed during
hysterectomy increased from 2007 to 2015, with the highest
percentage being 85.4% in 2014. Moreover, an increased
percentage of LESS (30.5%) was noted in our hospital.

BSO has been suggested for preventing ovarian cancer in
women carrying a BRCA1/2 mutation after the childbear-
ing period. However, preservation of ovarian function is a
concern in premenopausal women: oophorectomy re-
duces hormone production and increases the long-term
risks of psychosexual, cognitive, and coronary heart dis-
eases.19 Thus, the decision to perform oophorectomy at
the time of hysterectomy should be made carefully.19

Recently, Swedish15 and Danish20 researchers have pub-
lished population-based data providing initial evidence of
benefits from salpingectomy, including a 35%–42% reduc-
tion in OC risk. In the Swedish study, salpingectomy signif-
icantly reduced ovarian cancer risk (hazard ratio [HR]: 0.65),
and a dose response effect was evident (bilateral salpingec-
tomy twice as effective as unilateral salpingectomy; HR 0.35
vs 0.71). The Danish study found significant variation in the

Figure 2. Number and percentage of hysterectomies and salpingectomies performed from 2007 to 2015.
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risk according to histology (P � .003), with the strongest risk
reductions associated with endometrioid cancer (odds ratio
[OR], 0.66) and EOC of other histology (OR, 0.60). The
researchers concluded that bilateral salpingectomy reduces
EOC risk by 42% (OR, 0.58).

In 2009, a Canadian study found considerable evidence
for the fallopian tube being the primary site of pelvic
HGSC and suggested salpingectomy as a preventive
measure.21 Since then, ovarian cancer researchers at
Vancouver General Hospital began to urge their col-
leagues to routinely remove the fallopian tubes during
hysterectomy and tubal ligation, to prevent ovarian
cancer. In a 2013 survey involving gynecologists, only
37% of respondents were unaware of the evidence that
HGSC originates in the fallopian tube.13 However, 38%
of respondents were unsure whether there would be

any population benefit from performing OS during
other gynecologic operations. Multiple barriers to im-
plementation of OS in practice were identified.13 Re-
cently, an Australian group described their practice of
performing OS to prevent HGSC: 70% of respondents
offered OS to women undergoing gynecologic surgery
for benign indications.22 At our hospital, the practice of
offering OS began in 2007.

No increased risks of LOS, hospital readmissions, or blood
transfusions were associated with hysterectomy and OS in
our study. Morelli et al12 performed prophylactic salpin-
gectomy in premenopausal women at a low risk of ovar-
ian cancer and found no negative effects on ovarian func-
tion and no perioperative complication related to
salpingectomy in short-term (3-month) follow-up. The
cost of OS is very low,23 and the risk of OS and its

Figure 3. Number and percentage of each surgical method TAH, conventional laparoscopy, and LESS performed from 2007 to 2015.
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influence on ovarian function are small.24 The operating
time is prolonged by only 3–5 minutes.24 There has been
an increasing trend toward the use of minimally invasive
surgery at our hospital (Figure 3). In recent years, LESS
has become more popular than the conventional multi-
port laparoscopy.25 Single-port surgery has several advan-
tages over multiport surgery, such as a reduction in mor-
bidity and an improvement in cosmetic outcomes. In our
series, the percentage of LESS became closer to that of
multiport laparoscopy. Angioni et al26 also reported that
single-port laparoscopic OS is feasible and safe, with fa-
vorable surgical and cosmetic outcomes compared with
multiport laparoscopy.

CONCLUSION

There is increasing evidence that OS can prevent HGSC in
women with a low risk of ovarian cancer. OS performed
during hysterectomy is feasible and safe.
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