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Most cases of ovarian cancer are diagnosed at an

advanced stage, and long-term survival rates are low.

Because no effective ovarian cancer screening has yet

been developed, the primary focus to reduce ovarian

cancer mortality is surgical prevention. For individuals

with a significantly increased risk of ovarian cancer, risk-

reducing bilateral salpingo-oophorectomy is highly

effective, but uptake at the recommended age is sub-

optimal, likely because of concerns about premature

menopause. Evidence suggests that many “ovarian”

cancers originate in the distal fallopian tube, thus mak-

ing bilateral salpingectomy after completion of child-

bearing with delayed oophorectomy an attractive but

still unproven risk-reduction option for those who

decline or are not yet ready for risk-reducing bilateral

salpingo-oophorectomy. Two clinical trials (SOROCk [A

Non-randomized Prospective Clinical Trial Comparing

the Non-inferiority of Salpingectomy to Salpingo-

oophorectomy to Reduce the Risk of Ovarian Cancer

Among BRCA1 Carriers], NCT04251052; and TUBA-

WISP2 [Tubectomy With Delayed Oophorectomy as

an Alternative to Risk-Reducing Salpingo-oophorec-

tomy in High-Risk Women to Assess the Safety of Pre-

vention]; NCT04294927) are ongoing to determine

whether bilateral salpingectomy with delayed oopho-

rectomy is as effective as risk-reducing bilateral

salpingo-oophorectomy to prevent ovarian cancer.

The SOROCk trial is a national, prospective non-

randomized trial powered to test the hypothesis that

bilateral salpingectomy with delayed oophorectomy is

noninferior to risk-reducing bilateral salpingo-

oophorectomy to reduce the incidence of ovarian can-

cer among people with deleterious germline BRCA1

mutations. Gynecologists and gynecologic oncologists

in both community-based and academic practices may

perform risk-reducing surgeries and have their patients

participate in the SOROCk trial. We review key aspects

of the SOROCk clinical trial and discuss how surgeons

can partner with SOROCk clinical trial sites and

facilitate their patients’ participation to help answer this

important clinical question.
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E pithelial ovarian cancer is one of the most lethal
gynecologic malignancies. High-grade serous car-

cinoma, the most common histologic subtype, is diag-
nosed at an advanced stage in more than 75% of
cases,1 and long-term survival rates are less than
30%.2 Currently available ovarian cancer screening
is not effective in reducing ovarian cancer mortality3,4

and, in fact, causes harm in the general population (at
average risk).5 Even in the population at high risk,
screening studies have failed to demonstrate a reduc-
tion in ovarian cancer mortality,6 and the National
Comprehensive Cancer Network no longer includes
ovarian cancer screening in its guidelines for manage-
ment of individuals at increased genetic risk of ovar-
ian cancer.7 Thus, the only current strategy available
likely to significantly affect ovarian cancer mortality is
surgical prevention.

The strongest risk factor for epithelial ovarian,
fallopian tube, and peritoneal cancers (collectively
referred to as ovarian cancer) is an inherited delete-
rious mutation in an ovarian cancer predisposition
gene. Approximately 18% of ovarian cancers are
associated with a deleterious germline mutation, most
of which are attributable to BRCA1 and BRCA2 muta-
tions (15%), but also include mutations in other ovar-
ian cancer susceptibility genes, including RAD51C,
RAD51D, BRIP1, PALB2, ATM, MLH1, MSH2, and
MSH6.8 Deleterious mutations in BRCA1 and BRCA2
are associated with a lifetime risk of ovarian cancer
(cumulative risk to age 80 years) of 44–49% and

© 2024 by the American College of Obstetricians
and Gynecologists. Published by Wolters Kluwer Health, Inc.

Unauthorized reproduction of this article is prohibited.

VOL. 145, NO. 1, JANUARY 2025 OBSTETRICS & GYNECOLOGY 21

http://ClinicalTrials.gov


17–21%, respectively.9,10 These risks are significantly
higher than the approximately 1.3% risk in the gen-
eral population,1 and for BRCA1 carriers, ovarian can-
cers occur at a much younger age, with the risk
dramatically increasing after age 40 years.9

The most effective method for prevention of
ovarian cancer in individuals at high risk is risk-
reducing bilateral salpingo-oophorectomy. Guidelines
recommend risk-reducing bilateral salpingo-
oophorectomy between age 35 and 40 years for
BRCA1 mutation carriers and between age 40 and
45 years for BRCA2 mutation carriers, according to
the age at which the risk of ovarian cancer diagnosis
becomes significant.7,11,12 Prospective studies report
that risk-reducing bilateral salpingo-oophorectomy
provides an 80–96% reduction in ovarian cancer

and reductions in cancer-related and overall
mortality.13–15 However, risk-reducing bilateral
salpingo-oophorectomy causes premature surgical
menopause and symptoms such as vasomotor symp-
toms, changes in sexual function, and mood disorders,
in addition to long-term morbidities associated with
early oophorectomy such as osteoporosis, increased
risk of cardiovascular disease, and cognitive
impairment.16–18 Postsurgical hormone therapy miti-
gates many but not all of these risks and does not fully
alleviate symptoms. In addition, hormone therapy is
not an option for most individuals with a history of
breast cancer, which patients with BRCA1 and BRCA2
mutations may have. In considering when to pursue
risk-reducing surgery, individuals must weigh the ben-
efits of ovarian function on their quality of life and

From the Alaska Women’s Cancer Care, Anchorage, Alaska; the NRG Oncology
Statistics and Data Management Center, the University of Pennsylvania, and
NRG Oncology Philadelphia East, Philadelphia, Pennsylvania; the University of
Alabama Birmingham Cancer Center, Birmingham, Alabama; the University of
Oklahoma, Oklahoma City, Oklahoma; Memorial Sloan Kettering Cancer Cen-
ter, Icahn School of Medicine at Mount Sinai, and Columbia University Medical
Center, MU-NCORP, New York, New York; Duke University Medical Center,
Durham, North Carolina; the University of New Mexico Health Sciences Center,
Albuquerque, New Mexico; The Ohio State University Wexner Medical Center,
Columbus, Ohio; the Louisiana State University Health Science Center, New
Orleans, Louisiana; and the University of Texas Health Science Center at Hous-
ton/McGovern Medical School, Houston, Texas.

This work is supported by grant UG1CA189867 (NCI Community Oncology
Research Program [NCORP]) and U24CA196067 (NRG Oncology Biospecimen
Bank) from the National Cancer Institute (NCI). Its contents are solely the
responsibility of the authors and do not represent the official views of the NCI.

Some portions of the content in this article were previously published electronically
in a non–peer-reviewed publication (The Cancer Letter, March 17, 2023, Vol.
49, No. 11, pages 27–34).

The opinions expressed by the authors are their own, and this material should not
be interpreted as representing the official viewpoint of the U.S. Department of
Health and Human Services, the NIH, or the NCI.

Each author has confirmed compliance with the journal’s requirements for author-
ship.

Corresponding author: Kathryn P. Pennington, MD, Alaska Women’s Cancer
Care, Anchorage, AK; katy.pennington@akwcc.com.

Financial Disclosure
Joan Walker disclosed money paid to her institution by Merck and disclosed NRG
Oncology funding for cancer prevention research and NCI funding for cervical
cancer prevention research. Ronny Drapkin reported funding from Repare
Therapeutics and Light Horse Therapeutics. Stephanie Blank declares the
following (in the last 36 months): Grants or contracts: her institution receives
funding for research collaboration with Astra Zeneca, Acrivon, Aravve, Merck,
Mersana, GSK, Genentech, Zentalis, and Seattle Genetics; Grant funding to
institution: Let Every Woman Know grant funding: P30CA196521,
U01CA265739, U01CA189867; Support for attending meetings and/or travel:
SGO, ABOG, ACOG, NRG; and Leadership or fiduciary role in other board,
society, committee, or advocacy group, paid or unpaid: Boards: SGO, Foundation
for Women’s Cancer, ABOG, SHARE, NOCC, The Chemotherapy Foundation,
and HPV Alliance (all are non-profits and are unpaid). Jeanne Carter disclosed
funding to her institution by BCRF. Dr. Carter is a consultant on RCT devel-
opment with Sprout. Dr. Carter declares in the last 36 months, since the initial
planning of the work, all support for the present article (eg, funding, provision of
study materials, medical writing, article processing charges, etc): Sprout with

funding to MSKCC for feasibility study with flibsnserin in breast cancer patients,
and she serves on an advisory board to develop an RCT. Consulting fees received
from Sprout: Advisory board to develop RCT with breast cancer patients and
Flibanserin. Payment or honoraria for lectures, presentations, speakers, bureaus,
manuscript writing or educational events: Speaker breast cancer conference. Tara
Castellano declares the following in the last 36 months: Grants or contracts: from
Bristol Myers Squib Foundation—Robert A Winn Diversity in Clinical Trials
Grant made to institution. Payment or honoraria for lectures, presentations,
speakers, bureaus, manuscript writing or educational events: GOG speaking
honoraria. Support for attending meetings and/or travel: GOG New investigator
travel award to assist in aid to travel to NRG meetings. Participation on a Data
Safety Monitoring Board or Advisory Board Glaxo Smith Kline—Disparities in
endometrial cancer AdBoard. Lisa Kachnic declares in the last 36 months, since
the initial planning of the work all support for the present manuscript (eg,
funding, provision of study materials, medical writing, article processing charges,
etc.): NRG Oncology chair cancer prevention with funding to the institution.
Support for attending meetings and/or travel: NRG Oncology. Leadership or
fiduciary role in other board, society, committee, or advocacy group, paid or
unpaid: chair of the NCORP cancer control committee of NRG Oncology with
funding to her institution. Dr. Kachnic is also an editor for UpToDate and served
on the Beta Epsilon Data Safety Board. She discloses receiving grant funding from
Varian Inc for two ongoing clinical trials unrelated to this study. Carolyn Muller
declares in the last 36 months: Grants or contracts from any entity: All grants/
contracts go to the University of New Mexico. She is supported by NCI Minority-
Underserved NCORP award, The NCI P30 Cancer Center Support Grant, NCI
Route 66 Endometrial Cancer SPORE Award (subcontract, PI Mutch at Wash-
ington University in St Louis), Several GOG Foundation Treatment trials (none
relevant to this work).) This trial falls under the NCORP award as the mecha-
nism to support. All other grants/contracts are not related to the topic pertained in
this article. Abigail S. Zamorano declares in the last 36 months: Grants or
contracts from any entity: Exploring the Effect of the COVID-19 Pandemic on
Disparities in Cervical Cancer Screening Among Hispanic Women using the All
of Us Research Hub; Role: PI; Source of Support: Healthy Americas Foundation;
05/2022-02/2023; $10,000. Measuring Distress among Caregivers of Patients
with Gynecologic Malignancies Undergoing Chemotherapy Treatment; Role: PI;
Source of Support: UT CCTS; 07/2023-06/2024; $30,000. All payments made
to the institution. Support for attending meetings and/or travel: GOG-
Foundation supported travel for her to the NRG semiannual meetings in pay-
ments of $1600/meeting (twice yearly from 2022 to 2024) paid to her. Leader-
ship or fiduciary role in other board, society, committee, or advocacy group, paid or
unpaid: she serves as a voluntary board member for Judy’s Mission, a Houston-
based ovarian cancer awareness organization; no payments received. The other
authors did not report any potential conflicts of interest.

© 2024 by the American College of Obstetricians and Gynecologists. Published by
Wolters Kluwer Health, Inc. All rights reserved.
ISSN: 0029-7844/25

© 2024 by the American College of Obstetricians
and Gynecologists. Published by Wolters Kluwer Health, Inc.

Unauthorized reproduction of this article is prohibited.

22 Pennington et al Salpingectomy and Ovarian Cancer Prevention OBSTETRICS & GYNECOLOGY

mailto:katy.pennington@akwcc.com


health against the risk of developing cancer. This issue
is particularly relevant for BRCA1 carriers—the cumu-
lative incidence of ovarian cancer in BRCA1 mutation
carriers is relatively low before age 40 years but rea-
ches more than 10% by age 50 years; it is extremely
low before age 50 years in BRCA2 mutation
carriers.9,13

Despite the proven benefit of risk-reducing bilateral
salpingo-oophorectomy to prevent ovarian cancer,
many individuals at high risk choose to delay or forego
risk-reducing bilateral salpingo-oophorectomy, with esti-
mated rates of uptake ranging widely from 17 to
80%.19–23 In one analysis, more than 40% of BRCA1
mutation carriers in the United States had not under-
gone risk-reducing bilateral salpingo-oophorectomy,
and the mean age for those who did undergo risk-
reducing bilateral salpingo-oophorectomy was 45
years,21 well beyond the recommended age of 35–40
years. Reproductive concerns and apprehensions about
premature menopause have been cited as reasons for
delaying or declining risk-reducing bilateral salpingo-
oophorectomy.24–26 Rates of risk-reducing procedures
would likely increase if alternative approaches that did
not cause menopause were available and proven to be
effective. Bilateral salpingectomy with delayed oopho-
rectomy has been suggested as an alternative for indi-
viduals declining bilateral salpingo-oophorectomy. This
approach would avoid or delay menopause and,
although not yet proven, may be an effective alternative
to risk-reducing bilateral salpingo-oophorectomy for
preventing ovarian cancer.

THE FALLOPIAN TUBE EPITHELIUM AS CELL-
OF-ORIGIN FOR “OVARIAN” CANCER

The assumption that high-grade serous carcinoma of
the ovary originates from the ovarian surface epithe-
lium was initially challenged with the identification of
early precancerous lesions in the fallopian tubes of
BRCA1 carriers undergoing risk-reducing bilateral sal-
pingo-oophorectomy.27 These precursor lesions are
called serous tubal intraepithelial carcinomas and are
found only in the distal fallopian tube (predominantly
the fimbria). When the fallopian tubes, including the
fimbria, are sectioned every 2 mm in a standardized
pathological evaluation called the sectioning and
extensively examining the fimbriated end protocol,28

serous tubal intraepithelial carcinoma lesions or inva-
sive cancer is diagnosed in 5–9% of fallopian tubes of
individuals with BRCA1/2 mutations undergoing risk-
reducing salpingo-oophorectomy, depending on age at
the time of surgery. Subsequent genomic studies
showed that the earliest alterations that precede serous
tubal intraepithelial carcinoma formation include

expansions of benign-appearing secretory cells that
harbor TP53 mutations. These expansions, called
p53 signatures, are common to all individuals regard-
less of hereditary risk and are likely related to ovula-
tion. BRCA1/2 mutation carriers, however, are more
likely to have progression from p53 signature to serous
tubal intraepithelial carcinoma lesions, which exhibit
morphologic features of malignancy, including
increased proliferation, loss of cellular polarity,
nuclear pleiomorphism, and mitoses. Genomic studies
also showed that copy number alterations, the hall-
marks of ovarian cancer, are manifested early in these
preinvasive lesions.29–34 The neoplastic cells from the
distal fallopian tube subsequently implant on the ovary
and other metastatic sites, including the omentum and
peritoneum. Figure 1 demonstrates the histologic pro-
gression from normal fallopian tube epithelial to
benign p53 signature, serous tubal intraepithelial car-
cinoma, and invasive high-grade serous carcinoma.
Extensive clinical, pathologic, and molecular data
now support that most high-grade serous carcinomas
originate from fallopian tube epithelium rather than
the ovarian surface epithelium.35–40

SAFETY OF SALPINGECTOMY

According to the evidence that high-grade serous
carcinoma originates in the fallopian tube, removal
of the fallopian tubes alone may reduce the incidence
of and death rates from “ovarian” cancer. Removing
the tubes could theoretically affect the blood supply to
the ovaries, but most studies have shown no detrimen-
tal effect of salpingectomy on ovarian function or hor-
monal levels.41–47 The Society of Gynecologic
Oncology has stated that salpingectomy should be
considered in individuals undergoing hysterectomy,
other pelvic surgery, or sterilization.48 Regions in
Canada and Germany have initiated programs to
change surgical practice to include the practice of
opportunistic salpingectomy.49,50 In British Colum-
bia, Canada, the gynecologic community received
an educational initiative in 2010 to perform salpingec-
tomy instead of alternative tubal sterilization proce-
dures and to perform salpingectomy at the time of
hysterectomy when ovaries were being preserved.
Published surgical outcomes demonstrated no
increase in surgical complications or hospital readmis-
sions after opportunistic salpingectomy and only
a minimal increase in operative time.49,51 There were
no indications of an earlier age at menopause.52

An initial report on outcomes from opportunistic
salpingectomy in British Columbia supports that
opportunistic salpingectomy may be an effective
ovarian cancer prevention strategy at the population
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level.53 Of 25,889 individuals who underwent oppor-
tunistic salpingectomy between 2008 and 2017 (and
32,080 individuals in the control group), there was not
a single case of serous cancer in the opportunistic
salpingectomy group, significantly fewer than the
age-adjusted expected number of 5.27 serous cancers
(95% CI, 1.78–19.29). Fifteen serous cancers were
observed in the control group. The same was true
for all epithelial ovarian cancers, with an expected
number of 8.68 (95% CI, 3.36–26.58), and the actual
number was less than or equal to 5 (exact number not
presented to protect patient privacy). The rates of
common risk factors and protective factors for the
opportunistic salpingectomy group placed them at
slightly higher risk for ovarian cancer compared with
the control group, suggesting that the results were
unlikely because of confounding. In addition, the
opportunistic salpingectomy group had the same risk
of breast and colorectal cancers compared with the
control group, suggesting that the lack of ovarian can-
cers in the opportunistic salpingectomy groups was
unlikely to be attributable to selection bias.

EVALUATING THE EFFICACY OF BILATERAL
SALPINGECTOMY WITH DELAYED
OOPHORECTOMY FOR OVARIAN CANCER
PREVENTION IN INDIVIDUALS AT
INCREASED RISK: TWO CLINICAL TRIALS

The number of individuals at high risk of ovarian
cancer who undergo bilateral salpingectomy with

delayed oophorectomy for risk-reduction outside of
a clinical trial is unknown. Although this approach is
not the gold standard and is yet unproven, there is
concern that this approach is gaining acceptance
without definitive data to demonstrate its efficacy.
Prospective trials are needed to determine whether
prophylactic salpingectomy prevents high-grade
serous carcinoma and, if so, whether salpingectomy
with delayed oophorectomy is as effective as risk-
reducing bilateral salpingo-oophorectomy.

Two ongoing clinical trials have primary out-
comes to determine whether bilateral salpingectomy
with delayed oophorectomy is noninferior to risk-
reducing bilateral salpingo-oophorectomy for the pre-
vention of ovarian cancer in mutation carriers.

The TUBA-WISP2 study (Tubectomy With De-
layed Oophorectomy as an Alternative to Risk-
Reducing Salpingo-oophorectomy in High-Risk
Women to Assess the Safety of Prevention;
NCT04294927) is an international multicenter trial
collaboration by the Radboud University Medical
Center (Nijmegen, the Netherlands), M.D. Anderson
Cancer Center (Texas), and the University of Wash-
ington. The SOROCk trial (A Non-randomized Pro-
spective Clinical Trial Comparing the Non-inferiority
of Salpingectomy to Salpingo-oophorectomy to
Reduce the Risk of Ovarian Cancer Among BRCA1
Carriers; NCT04251052) is a multicenter clinical trial
sponsored by the National Cancer Institute and the
National Cancer Institute Community Oncology

Fig. 1. Histological progression from normal fallopian tube epithelial to benign p53 signature, serous tubal intraepithelial
carcinoma (STIC), and invasive high-grade serous carcinoma (HGSC). A–D. Histological transition from normal epithelium
to benign p53 signature, STIC, and invasive HGSC. E–H. Intense nuclear p53 staining characterizes the benign p53 sig-
nature, STIC, and invasive carcinoma. Figure adapted from Gynecol Oncol 2011;123:5–12 with permission from Elsevier.
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Research Program (UG1CA189867). Each clinical
trial has very different eligibility criteria, study
designs, and statistical methods (Table 1). The two
trials complement each other, and both have expected
primary outcomes data estimated to be completed in
2036. The TUBA-WISP2 study protocol has been
published previously.54 Here, we discuss the
SOROCk trial in detail because its protocol has not
been previously published and because the study has
a unique pathway that allows gynecologists and gyne-
cologic oncologists to enroll their patients even if they
do not have the study open at their institution.

THE SOROCK CLINICAL TRIAL

The SOROCk trial tests the hypothesis that risk-
reducing bilateral salpingectomy with delayed oopho-
rectomy is noninferior to risk-reducing bilateral
salpingo-oophorectomy to reduce the incidence of
high-grade serous carcinoma among people with
deleterious germline BRCA1 mutations. If found effec-
tive, risk-reducing salpingectomy with delayed oopho-
rectomy would provide an alternative to risk-reducing
bilateral salpingo-oophorectomy for BRCA1 carriers
who have completed childbearing and decline oopho-
rectomy and would support generalizing this practice
for prevention to people with other mutations.

The primary end point is time to development of
incident high-grade serous carcinomas, specifically
ovarian, fallopian tube, and peritoneal cancers. It is
assumed that 99% of people with BRCA1 mutation are
cancer free at 4.5 years in the risk-reducing bilateral
salpingo-oophorectomy group,55 and an absolute dif-
ference of #1% is used to determine noninferiority
(corresponding to 98% cancer free at 4.5 years in

the bilateral salpingectomy group). Using a log-rank
test with one-sided type I error of 0.0553 events from
2,262 patients will provide 80% statistical power. The
study was activated on June 23, 2020. As of October
30, 2024, 637 participants have been enrolled.

Eligibility includes individuals aged 35–50 years
with a deleterious BRCA1 mutation who are planning
to undergo risk-reducing surgery. Individuals must
have at least one ovary and fallopian tube in place
at the time of enrollment and must have a normal
CA 125 and pelvic ultrasonography results (benign-
appearing cysts allowed). They may be premeno-
pausal or postmenopausal. Individuals with a prior
diagnosis of breast cancer (or other cancers) are eligi-
ble as long as they have not received cytotoxic che-
motherapy within the past 30 days or radiotherapy to
the abdomen or pelvis at any time. Individuals receiv-
ing endocrine therapy or maintenance ERBB2/
HER2–targeted therapy are eligible. Box 1 provides
a full list of eligibility criteria.

Participants choose whether they undergo risk-
reducing bilateral salpingo-oophorectomy or bilateral
salpingectomy with delayed oophorectomy. This study
uses a nonrandomized trial design because randomiza-
tion would limit feasibility due to physician and patient
preferences. Individuals are counseled that risk-
reducing bilateral salpingo-oophorectomy is the stan-
dard of care and is the recommended procedure.
Participants who have declined or elected to defer
risk-reducing bilateral salpingo-oophorectomy after
proper counseling may choose bilateral salpingectomy.
Concurrently planned hysterectomy is allowed with
either arm. Hormone therapy is encouraged for those
who do not have contraindications. Participants

Table 1. Differences in Clinical Trial Design for the SOROCk (A Non-randomized Prospective Clinical Trial
Comparing the Non-inferiority of Salpingectomy to Salpingo-oophorectomy to Reduce the Risk
of Ovarian Cancer Among BRCA1 Carriers) and TUBA-WISP2 (Tubectomy With Delayed
Oophorectomy as an Alternative to Risk-Reducing Salpingo-oophorectomy in High-Risk Women
to Assess the Safety of Prevention) Trials

SOROCk Trial TUBA-WISP2 Trial

Mutation carriers BRCA1 only BRCA1, BRCA2, BRIP1, RAD51C, RAD51D
Age (y) 35–50 25–50, varies by gene
Menopausal status Premenopausal and

postmenopausal
Premenopausal only

Timing of delayed
oophorectomy

Encouraged by age 40 or when
comfortable

At least 2 y after BLS and up to 5 y past standard-of-care age

Primary end point Time to development of incident
HGSC

Cumulative tubo-ovarian cancer incidence at target age (46 y for
BRCA1 and 51 y for BRCA2)

Accrual goal (n) 2,262 1,500 BRCA1 and 1,500 BRCA2
Results reporting 2036 (10-y accrual, 6 additional y

of follow-up)
2036 (5-y accrual, 10 additional y of follow-up)

BLS, bilateral salpingectomy; HGSC, high-grade serous carcinoma.
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complete questionnaires (patient-reported outcomes)
before surgery and at 6, 12, and 24 months from the
initial surgery. Blood is drawn for research purposes
before surgery, annually for 5 years, and at time of
high-grade serous carcinoma diagnosis (if applicable);
blood collection is optional, and participants may opt
out. Any patients with a diagnosis of serous tubal
intraepithelial carcinomas or precursor lesion or inva-
sive cancer will undergo central pathologic review for
confirmation. Participants receive follow-up annually
for cancer incidence for 20 years or until funding is
exhausted. Participants who choose bilateral salpingec-
tomy may undergo completion oophorectomy at any
time. They are counseled annually regarding the
standard-of-care recommendations for completion
oophorectomy by age 40 years and are encouraged,

but not required, to undergo oophorectomy whenever
they are ready to accept menopausal status.

BRCA2 mutation carriers are not included in this
study because of the extremely low incidence of ovar-
ian cancer in this population between age 35 and 50
years.9,55 Individuals undergoing risk-reducing sur-
gery between age 30 and 35 years are also excluded
because it would take more than 10 years to develop
incident cancer and delay the analysis of the primary
end point (cancer incidence). The study was designed
to answer this question as soon as possible. Knowl-
edge gained from this trial will likely be relevant for
people with mutations in BRCA2, RAD51C, RAD51D,
BRIP1, and others because the origin of high-grade
serous carcinomas and the efficacy of surgical preven-
tion are unlikely to be different.

Box 1. Eligibility Criteria for the SOROCk Trial (A Non-randomized Prospective Clinical Trial Comparing
the Non-inferiority of Salpingectomy to Salpingo-oophorectomy to Reduce the Risk of Ovarian Cancer
Among BRCA1 Carriers)

Eligibility criteria (all of the following conditions must be met):

1. Individuals aged 35–50 y, inclusive.
2. Patients who will undergo risk-reducing bilateral salpingo-oophorectomy (for the bilateral salpingo-oophorectomy

arm) and patients who have declined or elected to defer bilateral salpingo-oophorectomy after proper counseling to
clearly explain the standard of care for BRCA1 mutation carriers and are undergoing salpingectomy (for the bilateral
salpingectomy arm with delayed oophorectomy arm). Concurrently planned hysterectomy with either arm is
permitted.

3. At least 1 intact ovary and fallopian tube are in situ at the time of counseling, consent, and registration. Prior
hysterectomy is allowed provided that it did not include bilateral salpingectomy. Prior tubal ligation is allowed if
one ovary and fallopian tube (with fimbria not removed) are present.

4. Positive Clinical Laboratory Improvement Amendments–approved test results for pathogenic or likely pathogenic
germline BRCA1 mutation in the patient. Documentation of the result is required.

5. Patients may be premenopausal or menopausal.
6. Pelvic ultrasonography (transvaginal imaging preferred, but transabdominal imaging is acceptable) and CA 125 level

within 180 d of registration.
7. The patient or a legally authorized representative must provide study-specific informed consent before study entry.
8. Individuals who are currently pregnant or plan to become pregnant in the future through assisted reproductive

technologies and who have received proper counseling are eligible. Individuals who are currently pregnant and plan
bilateral salpingectomy at the time of a planned cesarean delivery are eligible. Patients must understand that they will
not be able to become pregnant naturally in the future.

Ineligibility criteria (patients with any of the following are not eligible):

1. Individuals with a history of any cancer who have received cytotoxic chemotherapy within the past 30 d or radio-
therapy to abdomen or pelvis at any prior time. Endocrine therapy or maintenance ERBB2/HER2–targeted therapy is
allowed. Maintenance immune checkpoint inhibitor therapy is allowed. Maintenance therapy with poly (ADP-ribose)
polymerase in inhibitor is allowed.

2. History of ovarian cancer, including low malignant potential neoplasms, primary peritoneal carcinoma, or fallopian
tube carcinoma.

3. Patients medically unfit for the planned surgical procedure.
4. Patients with abnormal screening tests (pelvic ultrasonography, CA 125) suspicious for occult or gross pelvic malig-

nancy within the past 180 d.
a. An abnormal pelvic ultrasonogram is defined as morphologic or structural variations suspicious for ovarian malig-

nancy. Complex cystic lesions felt to represent a benign lesion are not exclusionary. Simple cysts of any size are not
exclusionary.

b. An abnormal CA 125 level is defined as follows: greater than 50 units/mL in premenopausal individuals who are
not current users of oral contraceptives, greater than 40 units/mL for premenopausal individuals who are current
users of oral contraceptives, and greater than 35 units/mL in postmenopausal individuals.
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A PATHWAY FOR GYNECOLOGISTS AND
GYNECOLOGIC ONCOLOGISTS TO SUPPORT
THE SOROCK TRIAL

The SOROCk study has a unique pathway that allows
gynecologists and gynecologic oncologists in
community-based and academic practices to partner
with existing SOROCk clinical trial sites to answer
this important clinical question. Any board-eligible
or board-certified gynecologist or gynecologic oncol-
ogist may perform risk-reducing surgery for a patient
and have their patient participate in the SOROCk
trial; the surgeon does not need to formally belong
to a National Clinical Trials Network/National Can-
cer Institute Community Oncology Research Pro-
gram site.

When a surgeon is planning to perform risk-
reducing surgery on a patient who may be eligible,
they may refer the patient to any SOROCk clinical
trial site in their state. All participating sites are listed

under “Contact and Locations” on ClinicalTrials.gov,
organized by state (https://clinicaltrials.gov/study/
NCT04251052). The SOROCk site investigator will
consent the patient for the study; counseling and con-
senting may be done remotely or through telehealth
to reduce patient burden. The SOROCk study team is
responsible for ensuring that all study requirements
are met, including confirmation of mutation status,
ultrasonography, and CA 125 level (which may be
ordered by the referring surgeon). The study team will
reach out to the referring surgeon and serve as a
resource to them if they have any questions. The
referring surgeon must view an online education mod-
ule about considerations for risk-reducing surgery
(5–15 minutes) and sign a credentialing form. This
one-time requirement does not need to be repeated
for subsequent patients. The referring surgeon per-
forms the patient’s surgery and routine clinical
follow-up. The clinical trial study team obtains the

Box 2. Steps for Participation of Your Patients in the SOROCk Trial (A Non-randomized Prospective
Clinical Trial Comparing the Non-inferiority of Salpingectomy to Salpingo-oophorectomy to Reduce the
Risk of Ovarian Cancer Among BRCA1 Carriers)

� Decision for risk-reducing surgery (risk-reducing bilateral salpingo-oophorectomy or bilateral salpingectomy, with or
without concomitant hysterectomy).
� Confirmation of patient’s mutation status (ensure copy of genetic testing report is in the medical record and ensure
mutation is pathogenic).
� Obtain CA 125 level and pelvic ultrasonography.
� Refer patient to the closest participating SOROCk study team in your state.
◦ All participating sites are listed on ClinicalTrials.gov, organized by state (https://clinicaltrials.gov/study/

NCT04251052).
� The SOROCk study team will:
◦ Consent patient for SOROCk study (clinic visit or telehealth or telephone).
◦ Obtain records from you.
◦ Administer study questionnaires, research blood (blood collection is optional).
◦ Collaborate with you to ensure study requirements are met.
� Complete online education module (1 time, 5–15 min) and sign surgeon-credentialing form.
� Perform surgery.
Surgical considerations:
◦ Ensure that the pathologist is aware of patient’s genetic risk; request that specimens are entirely submitted and

processed through the sectioning and extensively examining the fimbriated end protocol.
◦ Perform intra-abdominal survey.
◦ Collect peritoneal washings.
◦ For oophorectomy: isolate the infundibulopelvic ligament and take the blood supply at the pelvic brim and high

enough (at least 2-cm margin on the infundibulopelvic ligament) to ensure that the ovary is completely removed and
no risk of ovarian remnant.

◦ Postoperatively, consider hormone therapy to mitigate health risks of premature surgical menopause if no contra-
indications (estrogen-alone hormone therapy does not increase breast cancer risk in premenopausal BRCA1 and
BRCA2 carriers).

� Postoperative follow-up:
◦ 10-d to 60-d postoperative visit (clinic visit, telehealth, or telephone).
◦ Annual follow-up (may be done by you or study team at clinic visit, by telehealth, or by telephone).
◦ If patient had salpingectomy: annual counseling that completion oophorectomy is recommended by age 40 y

(patient may decline or delay completion surgery) and signed risk-reducing bilateral salpingo-oophorectomy edu-
cation acknowledgement form or documentation of counseling in note (may be done by you or study team at clinic
visit, by telehealth, or by telephone).
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appropriate documentation from the surgeon (eg,
operative note, pathology report, follow-up notes)
and works directly with the participant for other study
requirements such as patient-reported outcome ques-
tionnaires. Box 2 shows the steps to have a patient
participate in the SOROCk trial.

WHAT CAN WE DO PERSONALLY TO HELP
PREVENT OVARIAN CANCER RIGHT NOW: A
CALL TO ACTION

Because risk-reducing surgery can effectively prevent
ovarian cancer in individuals with inherited risk for
ovarian cancer, individuals at risk must be identified and
offered genetic counseling and genetic testing to assess
their risk. Risk assessment guidelines, including the
National Comprehensive Cancer Network guidelines,
are published elsewhere.7,56 Genetic testing should
include all known ovarian cancer susceptibility genes,
not just BRCA1 and BRCA2. After someone with a del-
eterious mutation is identified, cascading that testing to
all living family members (including cousins) should be
pursued. The majority of such relatives currently do not
undergo cascade genetic counseling and testing.57 We
urge clinicians to personally discuss the importance of
cascade testing with their patients. Many more individ-
uals at risk may be identified if the patient will contact
relatives needing testing, and this action can save lives.

Helping patients enroll in the SOROCk trial and
TUBA-WISP2 trial will provide important data for
future patients at risk of ovarian cancer. If bilateral
salpingectomy with delayed oophorectomy is proven to
be effective, many more individuals with genetic risk
may choose to undergo a risk-reducing procedure at an
appropriate age, and we can prevent cancers we would
have missed in patients who would have otherwise
declined risk-reducing bilateral salpingo-oophorectomy.
In addition, proving that salpingectomy prevents ovarian
cancer would likely also increase uptake of opportunistic
salpingectomy in the general population, with additional
opportunities to prevent ovarian cancer on a larger scale.
In contrast, if bilateral salpingectomy were found to be
inferior to risk-reducing bilateral salpingo-
oophorectomy, this information would also be critical;
many individuals are already adopting bilateral salpin-
gectomy as a risk-reducing procedure in the absence of
prospective clinical trial data. Surgeons can support the
SOROCk and TUBA-WISP2 trials by identifying indi-
viduals with ovarian cancer susceptibility mutations
(through increased genetic testing and cascade testing),
by referring eligible mutation carriers to the sites
participating in the SOROCk trial (https://www.nrgon-
cology.org/SOROCk and https://clinicaltrials.gov/
study/NCT04251052) and the TUBA-WISP2 trial

(https://clinicaltrials.gov/study/NCT04294927), by part-
nering with existing SOROCk clinical trial sites if they
perform these risk-reducing surgeries, and by encourag-
ing colleagues at other institutions to do the same. The
success of these trials rests on a critical partnership
between the community and academic centers.

In conclusion, compelling evidence suggests that
most cases of ovarian cancer originate in the fallopian
tube, making bilateral salpingectomy with delayed
oophorectomy an attractive but as-yet unproven
option for risk-reduction in individuals with a high
risk of ovarian cancer. Although risk-reducing bilat-
eral salpingo-oophorectomy is the standard of care for
ovarian cancer risk reduction, many individuals
decline risk-reducing bilateral salpingo-
oophorectomy by the recommended age because of
concerns about menopause and sexual health. The
SOROCk and TUBA-WISP2 trials will determine
whether salpingectomy with delayed oophorectomy is
as effective as risk-reducing bilateral salpingo-
oophorectomy for ovarian cancer prevention. Salpin-
gectomy with delayed oophorectomy is a patient-
centered approach to cancer prevention, and these
trials are our chance to answer this important question
for our patients.
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