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This Practice Bulletin was
developed by the ACOG Com-
mittee on Practice Bulletins—
Gynecology with the assistance
of Elizabeth Swisher, MD, and
Susan Reed, MD, MPH. The
information is designed to aid
practitioners in making deci-
sions about appropriate obstet-
ric and gynecologic care. These
guidelines should not be con-
strued as dictating an exclusive
course of treatment or proce-
dure. Variations in practice may
be warranted based on the
needs of the individual patient,
resources, and limitations
unique to the institution or type
of practice.

Elective and Risk-Reducing
Salpingo-oophorectomy
In the United States, 600,000 hysterectomies are performed annually, of which
one half include salpingo-oophorectomy (1). Salpingo-oophorectomy is per-
formed electively at the time of hysterectomy to decrease the risk of ovarian
cancer and to avoid possible morbidities and future surgery related to benign
ovarian neoplasms, endometriosis, and pelvic pain.  

There is a subset of women with an elevated risk of ovarian carcinoma and
breast carcinoma recurrence who are candidates for risk-reducing salpingo-
oophorectomy performed for the primary purpose of reducing breast, ovarian,
and fallopian tube carcinoma risks. The purpose of this document is to provide
a framework for counseling women about the benefits and risks of elective sal-
pingo-oophorectomy at the time of hysterectomy and to provide some guidelines
for risk-reducing salpingo-oophorectomy.

Background
Risk-reducing and elective salpingo-oophorectomies are the removal of the
ovaries for the potential benefit of preventing long-term morbidity and mortal-
ity. The term risk-reducing salpingo-oophorectomy implies that the ovaries are
normal at the time of removal. Salpingo-oophorectomy can be performed either
alone as a planned surgical procedure or in conjunction with other planned sur-
gical procedures such as hysterectomy or colectomy. Elective salpingo-
oophorectomy is a term commonly used when the ovaries are removed at the
time of another indicated surgical procedure, and this term should not be used
interchangeably with risk-reducing salpingo-oophorectomy.
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with ovarian cancer have had a previous hysterectomy at
age 40 years or older (11). The potential benefit in cancer
risk reduction for premenopausal women at average risk
of ovarian cancer must be balanced with the conse-
quences of premature loss of estrogen production.

Identification of women with a genetically increased
risk of ovarian carcinoma is important in identifying
those who would benefit from risk-reducing salpingo-
oophorectomy (see box “Oophorectomy Versus Ovarian
Preservation at the Time of Hysterectomy”). Women
with this increased risk account for 10–15% of all ovar-
ian carcinomas that could be effectively prevented if risk
were identified (12–14). Other factors that increase 
the risk of ovarian carcinoma include nulligravidity,
decreased fertility, age, and family history of ovarian
carcinoma (15). Data from the Women’s Health Initiative
are not mature enough to determine if the risk of ovarian
carcinoma is significantly increased by the use of estro-
gen therapy (16). The use of ovulation induction agents
is not clearly linked to an increased risk of ovarian 
carcinoma (17). 

In addition to pregnancy, factors that are protective
against ovarian carcinoma include bilateral tubal ligation,
hysterectomy with ovarian preservation, and use of oral
contraceptives (15, 18–20).

Recognizing women with a genetically increased
risk of ovarian cancer may provide the opportunity of
preventing most hereditary ovarian carcinomas. This
approach has the potential to prevent more total cases of

Ovarian Physiology in Premenopause
and Natural and Surgical Menopause
The mean age at which menopause occurs in developed
countries is 51.4 years (2). After menopause, estradiol
production decreases by 90% (3, 4) because of follicular
atresia, and estrone becomes the dominant estrogen.
Estrone produced after menopause comes primarily
from peripheral conversion of adrenal androstenedione
by aromatase, primarily in adipose tissues. After
menopause, small concentrations of progesterone con-
tinue to be produced by the adrenal gland. However,
with natural menopause, the transition from a pre-
menopausal profile to postmenopausal profile occurs
over 4 years, on average (5). 

As reproductive aging progresses, serum levels of
androgens decrease, but not to the extent that estrogen
levels diminish. Androstenedione levels decrease by
approximately 50% because of declines in ovarian pro-
duction (3, 6, 7) while adrenal output remains relatively
constant. Testosterone continues to be secreted by the
ovarian stroma but decreases by approximately 30% (3,
6, 7).  Serum concentrations of the adrenal androgen pre-
cursor dehydroepiandrosterone (DHEA) decrease with
biological aging, beginning before the final menstrual
period (7).

The reproductive hormone profile observed with sur-
gical menopause is quite similar to that of a post-
menopausal woman. In premenopausal women, the mean
reductions in serum testosterone and estradiol concentra-
tions following oophorectomy are 50% and 80%, respec-
tively (8). 

Cancer Prevention
The American Cancer Society estimates that 22,430 new
cases of ovarian cancer will be diagnosed in 2007 in the
United States, with an estimated 15,280 deaths from
ovarian cancer (9). The lifetime risk of developing ovar-
ian cancer in the general population is 1 in 70 or 1.4%.
Current methods of ovarian cancer screening have not
been found to enable early diagnosis of invasive ovarian
carcinomas, much less decrease morbidity and mortality
from ovarian cancer. Transvaginal ultrasonography and
serum CA 125 measurement are not recommended for
screening in the general population.

The most effective method of preventing ovarian
cancer is surgical removal of the ovaries and fallopian
tubes. It is estimated that approximately 1,000 cases of
ovarian cancer could be prevented each year if elective
salpingo-oophorectomy was performed in all women
undergoing hysterectomy at 40 years or older in the
United States (10). Approximately 5–10% of women

Oophorectomy Versus Ovarian Preservation
at the Time of Hysterectomy

Factors favoring oophorectomy
• Genetic susceptibility for ovarian carcinoma based

on family history or genetic testing
• Bilateral ovarian neoplasms
• Severe endometriosis
• Pelvic inflammatory disease or bilateral tuboovarian

abscesses
• Postmenopausal status

Factors favoring ovarian preservation
• Premenopausal status
• Desire for fertility
• Impact on sexual function, libido, and quality of life

in young women
• Osteopenia, osteoporosis, or risk factors for osteo-

porosis (if premenopausal)
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ovarian carcinoma, with far fewer oophorectomies, than
if elective oophorectomy were performed at the time of
hysterectomy in all average-risk women older than 40
years. 

Inherited susceptibility to ovarian cancer has the
greatest impact of all ovarian cancer risk factors. Women
with the highest risk of ovarian carcinoma are those with
hereditary breast and ovarian cancer, followed by women
with hereditary nonpolyposis colorectal cancer (HNPCC).
Suggestive family histories of hereditary cancer risk
include cancer occurring at young ages; cancer in first-
degree relatives; cancer in multiple generations; bilateral,
metachronous, or synchronous cancer in one individual;
and clustering of cancer on one side of the family (see box
“Criteria for Referral for BRCA Testing”).

The types of cancer suggestive of hereditary breast
and ovarian cancer include early-onset (before age 50
years) or bilateral breast cancer, epithelial ovarian cancer
(at any age), male breast cancer, pancreatic cancer, and
early-onset prostate cancer. If a BRCA1 or BRCA2 muta-
tion comes from the paternal side of the family or from
a lineage containing few females, cancer histories may

be subtle or absent (21). Most hereditary breast and 
ovarian cancer are caused by inherited mutations in the
BRCA1 or BRCA2 genes, which lead to lifetime risks of
ovarian cancer of 20–50% and of breast cancer of
60–85% (21, 22). Inherited mutations in BRCA1 and
BRCA2 account for 10–15% of all ovarian carcinomas
(12, 14). Mucinous and borderline ovarian neoplasms
are not suggestive of BRCA1 or BRCA2 mutations. The
BRCA mutation carrier rate is higher in certain popula-
tions because of the presence of founder mutations.
Three founder mutations in BRCA1 and BRCA2 are pres-
ent in 2–2.5% of Ashkenazi individuals (23, 24). Conse-
quently, in Ashkenazim, a higher proportion of breast
and ovarian cancers (12% and 40%, respectively) are
associated with inherited mutations in BRCA1 or BRCA2
(21, 23, 25, 26).

Types of cancer associated with HNPCC include
those of the colon or rectum, endometrium, biliary tract,
stomach, brain, and urinary tract. Because HNPCC leads
to cancer equally in both sexes, women with HNPCC are
more likely to have a positive family history than are
those women with hereditary breast and ovarian cancer.
Criteria for diagnosis of HNPCC have been modified to
include gynecologic and other noncolonic cancer (27)
(see box “Criteria for Referral for BRCA Testing” and
box “Revised Diagnostic Criteria for Hereditary Nonpoly-
posis Colorectal Cancer”). Hereditary nonpolyposis col-
orectal cancer or Lynch syndrome is caused by inherited
mutations in the DNA mismatch repair genes MSH2,
MLH1, PMS2, and MSH6. The most common types of
cancer in women with HNPCC are colon and endometri-
al cancer. Women with HNPCC have a 40–60% lifetime
risk of endometrial cancer and an 8–10% risk of ovarian
cancer (28, 29). 

Criteria for Referral for BRCA Testing 

For non-Ashkenazi Jewish women:

• Two first-degree relatives with breast cancer, one
relative in whom breast cancer was diagnosed when
younger than 50 years 

• A combination of three or more first- or second-
degree relatives with breast cancer at any age

• A combination of both breast and ovarian cancer
among first- and second-degree relatives 

• A first-degree relative with bilateral breast cancer 
• A combination of two or more first- or second-

degree relatives with ovarian cancer at any age
• A first- or second-degree relative with both breast

and ovarian cancer at any age
• A male relative with breast cancer 

For women of Ashkenazi Jewish heritage:
• Any first-degree relative with breast or ovarian 

cancer
• Two second-degree relatives on the same side of

the family with breast or ovarian cancer

U.S. Preventive Services Task Force. Genetic risk assessment and
BRCA mutation testing for breast and ovarian cancer susceptibility:
recommendation statement. Ann Intern Med 2005;143:355–61.

Revised Diagnostic Criteria for Hereditary
Nonpolyposis Colorectal Cancer

• Three or more relatives have an HNPCC-associated
cancer, including cancer of the colon, endometrium,
small bowel, ureter, or renal pelvis.

• Two or more successive generations are affected.
• Cancer is diagnosed in at least one individual who

is younger than 50 years.
• Familial adenomatosis polyposis should be excluded

in any colorectal cancers.

Adapted from Vasen HF, Watson P, Mecklin JP, et al. New clinical
criteria for hereditary nonpolyposis colorectal cancer (HNPCC, Lynch
syndrome) proposed by the International Collaborative group on
HNPCC. Gastroenterology 1999;116:1453–6.
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A study using decision analysis to calculate the opti-
mal age for elective salpingo-oophorectomy at hysterec-
tomy for benign disease concluded that ovarian
conservation through age 65 years benefited long-term
survival in women who had an average risk of ovarian car-
cinoma (41). The results of this decision analysis are con-
troversial and are not supported by evidence from large
prospective cohort studies (31, 40, 42). 

How often will ovarian preservation result in
reoperation?

The frequency of repeat surgery for ovarian pathology is
reported to be twice as high in women who had one ovary
retained versus both (7.6% versus 3.6%). Most of these
repeat surgical procedures are performed because of
pelvic pain or a pelvic mass and occur within 5 years 
of the hysterectomy. Women with endometriosis, pelvic
inflammatory disease, and chronic pelvic pain are at
higher risk of reoperation if the ovaries are retained. The
risk of subsequent ovarian surgery should be weighed
against the benefit of ovarian retention in these patients. 

Should estrogen therapy be recommended for
women undergoing oophorectomy?

Use of estrogen therapy in women younger than 50 years
has not been examined in randomized controlled trials. 
In women ages 50–79 years (average age, 63 years) 
who have had a hysterectomy, use of estrogen therapy
has shown no increased risk of breast cancer or heart dis-
ease with up to 7.2 years of use (42, 43). However, an
increased risk of thromboembolic disease and stroke was
observed (42, 43). 

How will salpingo-oophorectomy or ovarian
preservation affect the patient’s quality of
life?

The primary disadvantage of salpingo-oophorectomy is
loss of natural ovarian hormone secretion. Estrogen ther-
apy may relieve most of the clinical symptoms related to
oophorectomy (eg, hot flushes, vaginal dryness, irritabil-
ity, mood swings). Other possible disadvantages include
changes in self-image and decreased libido attributed to
loss of ovarian androgen production, but androgen
replacement has been shown to improve mood, libido,
and bone mineral density (44–48). Several studies per-
formed in general populations of premenopausal women
show overall sexual function was unaltered after
oophorectomy, despite lower concentrations of ovarian
sex steroids (49). 

Potential benefits of testosterone therapy need to be
weighed against possible increased risk for breast cancer

Clinical Considerations and
Recommendations

What factors should be considered when
deciding on elective salpingo-oophorectomy
versus ovarian preservation at the time of
hysterectomy?

Multiple factors should be considered, including the age
of the woman, genetic risk of ovarian carcinoma (see
boxes, “Criteria for Referral for BRCA Testing” and
“Revised Diagnostic Criteria for Hereditary Nonpoly-
posis Colorectal Cancer”), atherosclerosis, osteoporosis
predisposition, risk of subsequent ovarian surgery if the
ovaries are retained, and issues related to quality of life.
Age is probably the most important factor to consider.
Only approximately 4% of women who are ovulatory at
age 40 years become menopausal by age 45 years (30);
consequently, the positive effects of ongoing production
of estrogen by the ovaries versus potential nonadherence
with estrogen therapy should be considered before
removal of the ovaries in premenopausal women. Strong
consideration should be given to retaining normal ovaries
in premenopausal women who are not at increased 
genetic risk of ovarian cancer. However, given the risk 
of ovarian cancer in postmenopausal women, ovarian
removal at the time of hysterectomy should be considered
for these women. There are no studies evaluating dif-
ferences in surgical complications with the addition of 
salpingo-oophorectomy to abdominal or laparoscopic 
hysterectomy.

What is the effect of salpingo-oophorectomy
on long-term survival?

Epidemiologic studies have suggested that premature
menopause (natural or surgical) without estrogen therapy
is associated with a subsequent increased risk of heart
disease, fractures, cognitive impairment, dementia,
parkinsonism, and decreased long-term survival (31–38).
Prospective population-based studies show that age of
menopause, either natural or surgical (without subse-
quent use of estrogen therapy), is the most important
determinant of long-term survival (31, 34, 39, 40). The
findings of these studies showed that in general, women
with menopause after age 50 years have a lower all-cause
mortality rate than do women age 50 years or younger. In
one study, the overall survival was determined predomi-
nantly by the decreased risk for ischemic heart disease
(hazard ratio = 0.98 per year [95% confidence interval,
0.97–0.99]) and less so by the increased risk for fatal
uterine and ovarian cancer (hazard ratio = 1.07 per year
[95% confidence interval, 1.01–1.12]) (34). 
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and cardiovascular disease. Studies to date suggest that
testosterone therapy and progestin therapy may be the
determining factor in breast cancer risk with post-
menopausal hormone therapy (50, 51). 

What are contraindications to ovarian preser-
vation?

Women at very high risk of ovarian carcinoma—specifi-
cally, women with documented hereditary breast and
ovarian cancer susceptibility or hereditary nonpolyposis
colorectal cancer (HNPCC or Lynch syndrome)—are not
candidates for ovarian preservation. Referral to a certi-
fied genetic counselor can help clarify risk of ovarian
cancer in women with suggestive personal or family his-
tories. Other contraindications to ovarian preservation
include invasive ovarian or endometrial carcinomas.
Malignant germ cell tumors, stromal tumors, and border-
line ovarian tumors do not mandate bilateral salpingo-
oophorectomy in women desiring fertility preservation. 

What is the role of genetic counseling and
testing for women who are considering risk-
reducing salpingo-oophorectomy?

The U.S. Preventive Services Task Force has recom-
mended that women with family histories suggestive of
BRCA1 and BRCA2 mutations be referred for genetic
counseling and evaluation for BRCA testing (52) (see box
“Criteria for Referral for BRCA Testing”). Both maternal
and paternal family histories are important. Approxi-
mately 2% of U.S. women would meet these criteria for
referral, and obstetrician–gynecologists play a critical
role in identifying these women before their peak age of
cancer risk. 

Genetic testing can clarify ovarian carcinoma risk as
well as risk of cancer to other organs. Women with an
increased risk of ovarian carcinoma secondary to heredi-
tary breast and ovarian cancer or HNPCC are at risk of
cancer in other organs and qualify for more intensive sur-
veillance or prevention measures. Women with hereditary
breast and ovarian cancer should be offered surveillance
for breast cancer with breast magnetic resonance imaging
in addition to mammography and should be counseled
about the option of prophylactic mastectomy (53–57).
Women with HNPCC should have annual colonoscopies
with removal of any polyps (57). Ovarian cancer risk
should not be addressed in isolation without consideration
of other cancer risks. 

Genetic testing also provides the opportunity to clar-
ify risk to other unaffected family members, targeting
truly high-risk individuals for intensive surveillance or
prevention measures and freeing relatives who have not
inherited the familial risk from additional interventions. 

How effective is risk-reducing salpingo-
oophorectomy?

Carriers of the BRCA1 and BRCA2 mutations who under-
go salpingo-oophorectomy achieve an 80–90% ovarian
cancer risk reduction (13, 58), as well as an approximate
50–60% decrease in breast cancer risk if surgery is per-
formed before menopause. Therefore, bilateral salpingo-
oophorectomy should be offered to women with BRCA1
and BRCA2 mutations after completion of childbearing,
preferably by age 40 years. After salpingo-oophorec-
tomy, women remain at risk of primary peritoneal carci-
noma. Findings of a large registry study indicated a 4.3%
risk of primary peritoneal cancer at 20 years after risk-
reducing salpingo-oophorectomy in BRCA mutation car-
riers. Many cases of primary peritoneal cancer occur
within 2 years of risk-reducing salpingo-oophorectomy,
suggesting that an occult cancer may have been missed at
the time of risk-reducing salpingo-oophorectomy (58).
Additionally, primary peritoneal cancer risk appears to be
higher after risk-reducing salpingo-oophorectomy when
salpingectomy is not performed, suggesting that occult can-
cer in fallopian tubes may seed the peritoneal cavity (59). 

Hysterectomy with bilateral salpingo-oophorectomy
effectively reduces endometrial and ovarian cancer risk in
women with HNPCC and should be offered after comple-
tion of childbearing (57, 60). 

When is salpingo-oophorectomy indicated in
women with breast cancer?

Salpingo-oophorectomy may be indicated for breast can-
cer survivors who have a high risk of ovarian cancer.
Less than 5% of women with breast cancer harbor a
germline BRCA1 mutation, but BRCA1 mutations are
more frequently observed in younger women with breast
cancer and those with family histories of breast and ovar-
ian cancer. Families that are affected only by breast 
cancer and that test negative for BRCA1 and BRCA2
mutations do not have an appreciable increased risk of
ovarian cancer (61). Those women with breast cancer
who are identified with a BRCA1 or BRCA2 mutation
have a 20–50% lifetime risk of ovarian cancer and a
40–60% risk of developing a second breast cancer (62,
63). For this reason, genetic counseling with considera-
tion of genetic testing should be offered to all Ashkenazi
women with breast cancer at any age, non-Ashkenazi
women with invasive breast cancer younger than 40 years,
and women with breast cancer and significant maternal or
paternal family histories of breast or ovarian cancer.

Salpingo-oophorectomy also may be indicated for
hormonal therapy of breast cancer. Salpingo-oophorec-
tomy appears to be more effective than tamoxifen alone
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as adjuvant therapy in premenopausal women with hor-
mone-sensitive breast cancer (64). Whether there is an
added benefit to salpingo-oophorectomy in premeno-
pausal women undergoing chemotherapy is less certain
(64). In premenopausal women who are undergoing
chemotherapy and are older than 40 years, induced
menopause may negate any additional benefit of salpingo-
oophorectomy (65). Ovarian ablation may be beneficial 
in women younger than 35 years who are treated with
chemotherapy for hormone-sensitive breast cancer (66). 

Estrogen receptor-positive metastatic breast cancer is
treated first with aggressive hormonal therapy that may
include suppressing the ovaries either medically or surgi-
cally (67, 68).  Increasingly, aromatase inhibitors are used
in the adjuvant therapy of estrogen-sensitive breast cancer
(69). Aromatase inhibitors stimulate ovarian function in
premenopausal women, resulting in high circulating estra-
diol levels. Premenopausal women taking aromatase
inhibitors for breast cancer need concurrent suppression
of ovarian function, and salpingo-oophorectomy may be a
cost-effective alternative to long-term ovarian suppression
using gonadotropin-releasing hormone (GnRH) agonists.
In premenopausal women who become amenorrheic dur-
ing chemotherapy, aromatase inhibitors may stimulate
residual ovarian function. Monitoring serum estradiol lev-
els in these women is important in recognizing ovarian
stimulation and identifying the possible need for ovarian
suppression or ablation. 

Can women who undergo risk-reducing sal-
pingo-oophorectomy for hereditary breast and
ovarian cancer use postmenopausal estrogen
therapy?

The use of short-term estrogen without progestins does not
mitigate the sharp reduction in breast cancer risk achieved
by premenopausal women with BRCA1 and BRCA2 muta-
tions who undergo risk-reducing salpingo-oophorectomy
(70). However, the ideal dose, duration of therapy, estro-
gen compound, and delivery method that maximizes qual-
ity of life while minimizing breast cancer risk in women
with mutations in BRCA1 and BRCA2 have not been deter-
mined. The safety of progestins in this population has not
been established. Because estrogen and progestin combi-
nation therapy is less favorable than estrogen alone for
breast cancer risk in the general population (42, 50), it
seems prudent to minimize combination hormone therapy
in BRCA mutation carriers with intact breast tissue.

At what age should risk-reducing salpingo-
oophorectomy be performed?

Ovarian cancer diagnoses are rare before age 40 years in
women with hereditary breast and ovarian cancer (12, 14,

71, 72). The average age of ovarian cancer diagnosis is
52 years for women with BRCA1 mutations and 60 years
for those with BRCA2 mutations (12, 14, 71). It is rec-
ommended that women with BRCA1 or BRCA2 muta-
tions consider risk-reducing salpingo-oophorectomy
between ages 35 years and 40 years if they have com-
pleted their childbearing. When risk-reducing salpingo-
oophorectomy is performed before age 40 years in
BRCA1 mutation carriers, there is a 64% reduction in
breast cancer risk, compared with a 50% reduction if
performed between ages 40 years and 50 years (73). 

There are no established guidelines for age of risk-
reducing surgery in women with HNPCC mutations. In
women with HNPCC, the average age of ovarian cancer
diagnosis is 42 years and the average age of endometrial
cancer diagnosis is 50 years (28, 29, 74).  Thus, it is also
reasonable to consider prophylactic surgery in women
with HNPCC between ages 35 and 40 years if childbear-
ing is no longer desired (57). 

Are surgical techniques for risk-reducing
salpingo-oophorectomy different from stan-
dard techniques?

Performing risk-reducing salpingo-oophorectomy in
women at an increased risk of ovarian cancer necessitates
complete removal of the ovaries and fallopian tubes.
Risk-reducing salpingo-oophorectomy for these women
should include careful inspection of the peritoneal cavity,
pelvic washings, removal of the fallopian tubes, and liga-
tion of the ovarian vessels at the pelvic brim. If hysterec-
tomy is not performed, care must be taken to completely
remove the fallopian tubes to the level of the cornu.

In women with BRCA1 and BRCA2 mutations,
5–12% will have an occult neoplasm of the ovary, peri-
toneum, or fallopian tube identified at risk-reducing sal-
pingo-oophorectomy if thorough pathologic evaluation 
is performed (75–79). Appropriate evaluation includes
serial sectioning at 2–3-mm intervals of the entire ovaries
and fallopian tubes. Most of the earliest microscopic neo-
plasms originate in the fallopian tube when careful sec-
tioning is performed (77, 79, 80).  Both age and mutation
status are predictors of occult neoplasm, and women with
BRCA1 mutations who are 45 years or older have a 20%
risk of occult neoplasm (77, 79). 

Should hysterectomy be performed at the
time of risk-reducing salpingo-oophorectomy
for hereditary breast and ovarian cancer?

When salpingo-oophorectomy is performed primarily for
prevention of ovarian cancer or for the hormonal therapy
of breast cancer, hysterectomy is not required. Women



with BRCA1 or BRCA2 mutations do not have a known
increased risk of endometrial cancer (81). Theoretically,
hysterectomy allows more complete removal of the fal-
lopian tube, a target of neoplasia in BRCA1 or BRCA2
mutation carriers. However, the interstitial component of
the fallopian tube is not a known location of tubal can-
cer, and its removal may not be essential (82). Fur-
thermore, there are no data to suggest that uterine
preservation results in higher cancer risks in BRCA1 or
BRCA2 mutation carriers. Careful consideration of the
benefits and risks of elective hysterectomy in conjunc-
tion with risk-reducing salpingo-oophorectomy should
be made with each woman, including individual risk fac-
tors for endometrial and cervical cancer, such as tamox-
ifen use, body mass index, and history of cervical
dysplasia. In younger women undergoing risk-reducing
salpingo-oophorectomy who want to use hormones after
surgery, hysterectomy allows the use of estrogen without
progestins, a regimen shown to be safe in high-risk
women for short-term therapy (70). 

Summary of
Recommendations and
Conclusions
The following conclusion is based on good and
consistent scientific evidence (Level A):

In women ages 50–79 years who have had a hys-
terectomy, use of estrogen therapy has shown no
increased risk of breast cancer or heart disease with
up to 7.2 years of use.

The following recommendation is based on limited
or inconsistent scientific evidence (Level B):

Bilateral salpingo-oophorectomy should be offered
to women with BRCA1 and BRCA2 mutations after
completion of childbearing.

The following recommendations are based prima-
rily on consensus and expert opinion (Level C):

Women with family histories suggestive of BRCA1
and BRCA2 mutations should be referred for genet-
ic counseling and evaluation for BRCA testing.

For women with an increased risk of ovarian cancer,
risk-reducing salpingo-oophorectomy should include
careful inspection of the peritoneal cavity, pelvic
washings, removal of the fallopian tubes, and liga-
tion of the ovarian vessels at the pelvic brim.

Strong consideration should be made for retaining
normal ovaries in premenopausal women who are
not at increased genetic risk of ovarian cancer.

Given the risk of ovarian cancer in postmenopausal
women, ovarian removal at the time of hysterecto-
my should be considered for these women.

Women with endometriosis, pelvic inflammatory
disease, and chronic pelvic pain are at higher risk of
reoperation; consequently, the risk of subsequent
ovarian surgery if the ovaries are retained should be
weighed against the benefit of ovarian retention in
these patients.

References
1. Lepine LA, Hillis SD, Marchbanks PA, Koonin LM,

Morrow B, Kieke BA, et al. Hysterectomy surveillance—
United States, 1980-1993. MMWR CDC Surveill Summ
1997;46(SS-4):1–15. (Level II-3)

2. Santoro N, Brockwell S, Johnston J, Crawford SL, Gold
EB, Harlow SD, et al. Helping midlife women predict the
onset of the final menses: SWAN, the Study of Women's
Health Across the Nation. Menopause 2007;14:415–24.
(Level II-2)

3. Burger HG, Dudley EC, Cui J, Dennerstein L, Hopper JL.
A prospective longitudinal study of serum testosterone,
dehydroepiandrosterone sulfate, and sex hormone-bind-
ing globulin levels through the menopause transition. J
Clin Endocrinol Metab 2000;85:2832–8. (Level III)

4. Rannevik G, Jeppsson S, Johnell O, Bjerre B, Laurell-
Borulf Y, Svanberg L. A longitudinal study of the peri-
menopausal transition: altered profiles of steroid and
pituitary hormones, SHBG and bone mineral density.
Maturitas 1995;21:103–13. (Level III)

5. Kronenberg F. Hot flashes: epidemiology and physiology.
Ann N Y Acad Sci 1990;592:52–86; discussion 123–33.
(Level III)

6. Labrie F, Belanger A, Cusan L, Gomez JL, Candas B.
Marked decline in serum concentrations of adrenal C19
sex steroid precursors and conjugated androgen metabo-
lites during aging. J Clin Endocrinol Metab 1997;
82:2396–402. (Level III)

7. Zumoff B, Strain GW, Miller LK, Rosner W. Twenty-
four-hour mean plasma testosterone concentration
declines with age in normal premenopausal women. J Clin
Endocrinol Metab 1995;80:1429–30. (Level III)

8. Guzick DS, Hoeger K. Sex, hormones, and hysterec-
tomies. N Engl J Med 2000;343:730–1. (Level III)

9. Jemal A, Siegel R, Ward E, Murray T, Xu J, Thun MJ.
Cancer statistics, 2007. CA Cancer J Clin 2007;57:43–66.
(Level III)

10. Sightler SE, Boike GM, Estape RE, Averette HE. Ovarian
cancer in women with prior hysterectomy: a 14-year expe-
rience at the University of Miami. Obstet Gynecol 1991;
78:681–4. (Level III)

VOL. 111, NO. 1, JANUARY 2008 ACOG Practice Bulletin    Salpingo-oophorectomy 237



238 ACOG Practice Bulletin    Salpingo-oophorectomy OBSTETRICS & GYNECOLOGY

BRCA2 mutations in Ashkenazi Jews in Israel: frequency
and differential penetrance in ovarian cancer and in
breast-ovarian cancer families. Am J Hum Genet 1997;
60:1059–67. (Level III)

24. Roa BB, Boyd AA, Volcik K, Richards CS. Ashkenazi
Jewish population frequencies for common mutations in
BRCA1 and BRCA2. Nat Genet 1996;14:185–7. (Level
III)

25. Abeliovich D, Kaduri L, Lerer I, Weinberg N, Amir G,
Sagi M, et al. The founder mutations 185delAG and
5382insC in BRCA1 and 6174delT in BRCA2 appear in
60% of ovarian cancer and 30% of early-onset breast can-
cer patients among Ashkenazi women. Am J Hum Genet
1997;60:505–14. (Level III)

26. Moslehi R, Chu W, Karlan B, Fishman D, Risch H, Fields
A, et al. BRCA1 and BRCA2 mutation analysis of 208
Ashkenazi Jewish women with ovarian cancer. Am J Hum
Genet 2000;66:1259–72. (Level II-2)

27. Vasen, HF, Watson P, Mecklin JP, Lynch HT. New clinical
criteria for hereditary nonpolyposis colorectal cancer
(HNPCC, Lynch syndrome) proposed by the International
Collaborative group on HNPCC. Gastroenterology
1999;116:1453–6. (Level III)

28. Aarnio M, Sankila R, Pukkala E, Salovaara R, Aaltonen
LA, de la Chapelle A, et al. Cancer risk in mutation carri-
ers of DNA-mismatch-repair genes. Int J Cancer 1999;
81:214–8. (Level III)

29. Dunlop MG, Farrington SM, Carothers AD, Wyllie AH,
Sharp L, Burn J, et al. Cancer risk associated with
germline DNA mismatch repair gene mutations. Hum
Mol Genet 1997;6:105–10. (Level III)

30. Coulam CB, Adamson SC, Annegers JF. Incidence of pre-
mature ovarian failure. Obstet Gynecol 1986;67:604–6.
(Level II-2)

31. Colditz GA, Willett WC, Stampfer MJ, Rosner B, Speizer
FE, Hennekens CH. Menopause and the risk of coronary
heart disease in women. N Engl J Med 1987;316:
1105–10. (Level II-2)

32. Cooper GS, Ephross SA, Weinberg CR, Baird DD,
Whelan EA, Sandler DP. Menstrual and reproductive risk
factors for ischemic heart disease. Epidemiology 1999;
10:255–9. (Level II-3)

33. Mack WJ, Slater CC, Xiang M, Shoupe D, Lobo RA,
Hodis HN. Elevated subclinical atherosclerosis associated
with oophorectomy is related to time since menopause
rather than type of menopause. Fertil Steril 2004;82:
391–7. (Level II-2)

34. Ossewaarde ME, Bots ML, Verbeek AL, Peeters PH, van
der Graaf Y, Grobbee DE, et al. Age at menopause, cause-
specific mortality and total life expectancy. Epidemiology
2005;16:556–62. (Level II-2)

35. Stampfer MJ, Colditz GA, Willett WC. Menopause and
heart disease. A review. Ann N Y Acad Sci 1990;592:
193–203; discussion 257–62. (Level III)

36. van Der Voort DJ, van Der Weijer PH, Barentsen R. Early
menopause: increased fracture risk at older age. Osteo-
poros Int 2003;14:525–30. (Level II-3)

11. Piver MS. Prophylactic oophorectomy: reducing the U.S.
death rate from epithelial ovarian cancer. A continuing
debate. Oncologist 1996;1:326–30. (Level III)

12. Pal T, Permuth-Wey J, Betts JA, Krischer JP, Fiorica J,
Arango H, et al. BRCA1 and BRCA2 mutations account
for a large proportion of ovarian carcinoma cases. Cancer
2005;104:2807–16. (Level II-3)

13. Rebbeck TR, Lynch HT, Neuhausen SL, Narod SA, Van't
Veer L, Garber JE, et al. Prophylactic oophorectomy in
carriers of BRCA1 or BRCA2 mutations. Prevention and
Observation of Surgical End Points Study Group. N Engl
J Med 2002;346:1616–22. (Level II-2)

14. Risch HA, McLaughlin JR, Cole DE, Rosen B, Bradley L,
Kwan E, et al. Prevalence and penetrance of germline
BRCA1 and BRCA2 mutations in a population series of
649 women with ovarian cancer. Am J Hum Genet
2001;68:700–10. (Level II-3)

15. Whittemore AS, Harris R, Itnyre J. Characteristics relat-
ing to ovarian cancer risk: collaborative analysis of 12 US
case-control studies. II. Invasive epithelial ovarian cancers
in white women. Collaborative Ovarian Cancer Group.
Am J Epidemiol 1992;136:1184–203. (Level III)

16. Anderson GL, Judd HL, Kaunitz AM, Barad DH,
Beresford SA, Pettinger M, et al. Effects of estrogen plus
progestin on gynecologic cancers and associated diagnos-
tic procedures: the Women's Health Initiative randomized
trial. Women's Health Initiative Investigators. JAMA
2003;290:1739–48. (Level I)

17. Rossing MA, Tang MT, Flagg EW, Weiss LK, Wicklund
KG, Weiss NS. Body size and risk of epithelial ovarian
cancer (United States). Cancer Causes Control 2006;
17:713–20. (Level II-2)

18. Kumle M, Weiderpass E, Braaten T, Adami HO, Lund E.
Risk for invasive and borderline epithelial ovarian neo-
plasias following use of hormonal contraceptives: the
Norwegian-Swedish Women's Lifestyle and Health
Cohort Study. Norwegian-Swedish Women's Lifestyle
and Health Cohort Study. Br J Cancer 2004;90:1386–91.
(Level II-2)

19. Ness RB, Grisso JA, Vergona R, Klapper J, Morgan M,
Wheeler JE. Oral contraceptives, other methods of contra-
ception, and risk reduction for ovarian cancer. Study of
Health and Reproduction (SHARE) Study Group.
Epidemiology 2001;12:307–12. (Level II-2)

20. Narod SA, Risch H, Moslehi R, Dorum A, Neuhausen S,
Olsson H, et al. Oral contraceptives and the risk of hered-
itary ovarian cancer. Hereditary Ovarian Cancer Clinical
Study Group. N Engl J Med 1998;339:424–8. (Level II-2)

21. King MC, Marks JH, Mandell JB. Breast and ovarian can-
cer risks due to inherited mutations in BRCA1 and
BRCA2. New York Breast Cancer Study Group. Science
2003;302:643–6. (Level II-3)

22. Ford D, Easton DF, Stratton M, Narod S, Goldgar D,
Devilee P, et al. Genetic heterogeneity and penetrance
analysis of the BRCA1 and BRCA2 genes in breast can-
cer families. The Breast Cancer Linkage Consortium. Am
J Hum Genet 1998;62:676–89. (Level II-3)

23. Levy-Lahad E, Catane R, Eisenberg S, Kaufman B,
Hornreich G, Lishinsky E, et al. Founder BRCA1 and



VOL. 111, NO. 1, JANUARY 2008 ACOG Practice Bulletin    Salpingo-oophorectomy 239

37. Rocca WA, Bower JH, Maraganore DM, Ahlskog JE,
Grossardt BR, de Andrade M, et al. Increased risk of
parkinsonism in women who underwent oophorectomy
before menopause. Neurology, August 29, 2007. DOI: 10.
1212/01.wnl.0000280573.30975.6a. (Level II-2)

38. Rocca WA, Bower JH, Maraganore DM, Ahlskog JE,
Grossardt BR, de Andrade M, et al. Increased risk of cog-
nitive impairment or dementia in women who underwent
oophorectomy before menopause. Neurology 2007;69:
1074–83. (Level II-2)

39. Jansen SC, Temme EH, Schouten EG. Lifetime estrogen
exposure versus age at menopause as mortality predictor.
Maturitas 2002;43:105–12. (Level II-2)

40. Rocca WA, Grossardt BR, de Andrade M, Malkasian GD,
Melton LJ 3rd. Survival patterns after oophorectomy in
premenopausal women: a population-based cohort study.
Lancet Oncol 2006;7:821–8. (Level II-2)

41. Parker WH, Broder MS, Liu Z, Shoupe D, Farquhar C,
Berek JS. Ovarian conservation at the time of hysterecto-
my for benign disease. Obstet Gynecol 2005;106:219–26.
(Level III)

42. Anderson GL, Limacher M, Assaf AR, Bassford T,
Beresford SA, Black H, et al. Effects of conjugated equine
estrogen in postmenopausal women with hysterectomy:
the Women's Health Initiative randomized controlled trial.
Women's Health Initiative Steering Committee. JAMA
2004;291:1701–12. (Level I)

43. Manson JE, Allison MA, Rossouw JE, Carr JJ, Langer
RD, Hsia J, et al. Estrogen therapy and coronary-artery
calcification. WHI and WHI-CACS Investigators. N Engl
J Med 2007;356:2591–602. (Level I)

44. Barrett-Connor E, Young R, Notelovitz M, Sullivan J,
Wiita B, Yang HM, et al. A two-year, double-blind com-
parison of estrogen-androgen and conjugated estrogens in
surgically menopausal women. Effects on bone mineral
density, symptoms and lipid profiles. J Reprod Med 1999;
44:1012–20. (Level I)

45. Davis SR, McCloud P, Strauss BJ, Burger H. Testosterone
enhances estradiol's effects on postmenopausal bone den-
sity and sexuality. Maturitas 1995;21:227–36. (Level I)

46. Raisz LG, Wiita B, Artis A, Bowen A, Schwartz S,
Trahiotis M, et al. Comparison of the effects of estrogen
alone and estrogen plus androgen on biochemical markers
of bone formation and resorption in postmenopausal
women. J Clin Endocrinol Metab 1996;81:37–43. (Level I)

47. Shifren JL, Braunstein GD, Simon JA, Casson PR, Buster
JE, Redmond GP, et al. Transdermal testosterone treat-
ment in women with impaired sexual function after
oophorectomy. N Engl J Med 2000;343:682–8. (Level II-3)

48. Dennerstein L, Koochaki P, Barton I, Graziottin A.
Hypoactive sexual desire disorder in menopausal women:
a survey of Western European women. J Sex Med 2006;3:
212–22. (Level II-3)

49. Aziz A, Bergquist C, Brannstrom M, Nordholm L,
Silfverstolpe G. Differences in aspects of personality and
sexuality between perimenopausal women making differ-
ent choices regarding prophylactic oophorectomy at elec-
tive hysterectomy. Acta Obstet Gynecol Scand 2005;84:
854–9. (Level II-3)

50. Chlebowski RT, Hendrix SL, Langer RD, Stefanick ML,
Gass M, Lane D, et al. Influence of estrogen plus prog-
estin on breast cancer and mammography in healthy post-
menopausal women: the Women's Health Initiative
Randomized Trial. WHI Investigators. JAMA 2003;289:
3243–53. (Level I)

51. Tamimi RM, Hankinson SE, Chen WY, Rosner B, Colditz
GA. Combined estrogen and testosterone use and risk of
breast cancer in postmenopausal women. Arch Intern Med
2006;166:1483–9. (Level II-2)

52. U.S. Preventive Services Task Force. Genetic risk assess-
ment and BRCA mutation testing for breast and ovarian
cancer susceptibility: recommendation statement. Ann
Intern Med 2005;143:355–61. (Level III)

53. Hartmann LC, Sellers TA, Schaid DJ, Frank TS, Soderberg
CL, Sitta DL, et al. Efficacy of bilateral prophylactic mas-
tectomy in BRCA1 and BRCA2 gene mutation carriers. J
Natl Cancer Inst 2001;93:1633–7. (Level III)

54. Kuhl CK, Schmutzler RK, Leutner CC, Kempe A,
Wardelmann E, Hocke A, et al. Breast MR imaging
screening in 192 women proved or suspected to be carri-
ers of a breast cancer susceptibility gene: preliminary
results. Radiology 2000;215:267–79. (Level II-3)

55. Leach MO, Boggis CR, Dixon AK, Easton DF, Eeles RA,
Evans DG, et al. Screening with magnetic resonance
imaging and mammography of a UK population at high
familial risk of breast cancer: a prospective multicentre
cohort study (MARIBS). MARIBS study group [pub-
lished erratum appears in Lancet 2005;365:1848]. Lancet
2005;365:1769–78. (Level II-3)

56. Warner E, Plewes DB, Hill KA, Causer PA, Zubovits JT,
Jong RA, et al. Surveillance of BRCA1 and BRCA2 muta-
tion carriers with magnetic resonance imaging, ultra-
sound, mammography, and clinical breast examination.
JAMA 2004;292:1317–25. (Level II-3)

57. Lindor NM, Petersen GM, Hadley DW, Kinney AY,
Miesfeldt S, Lu KH, et al. Recommendations for the care
of individuals with an inherited predisposition to Lynch
syndrome: a systematic review. JAMA 2006;296:1507–17.
(Level III)

58. Finch A, Beiner M, Lubinski J, Lynch HT, Moller P,
Rosen B, et al. Salpingo-oophorectomy and the risk of
ovarian, fallopian tube, and peritoneal cancers in women
with a BRCA1 or BRCA2 mutation. Hereditary Ovarian
Cancer Clinical Study Group. JAMA 2006;296:185–92.
(Level II-2)

59. Olivier RI, van Beurden M, Lubsen MA, Rookus MA,
Mooij TM, van de Vijver MJ, et al. Clinical outcome of
prophylactic oophorectomy in BRCA1/BRCA2 mutation
carriers and events during follow-up. Br J Cancer 2004;
90:1492–7. (Level III)

60. Schmeler KM, Lynch HT, Chen LM, Munsell MF,
Soliman PT, Clark MB, et al. Prophylactic surgery to
reduce the risk of gynecologic cancers in the Lynch syn-
drome. N Engl J Med 2006;354:261–9. (Level II-2)

61. Kauff ND, Mitra N, Robson ME, Hurley KE, Chuai S,
Goldfrank D, et al. Risk of ovarian cancer in BRCA1 and
BRCA2 mutation-negative hereditary breast cancer fami-
lies. J Natl Cancer Inst 2005;97:1382–4. (Level II-3)



62. Ford D, Easton DF, Bishop DT, Narod SA, Goldgar DE.
Risks of cancer in BRCA1-mutation carriers. Breast
Cancer Linkage Consortium. Lancet 1994;343:692–5.
(Level III)

63. Haffty BG, Harrold E, Khan AJ, Pathare P, Smith TE,
Turner BC, et al. Outcome of conservatively managed
early-onset breast cancer by BRCA1/2 status. Lancet
2002;359:1471–7. (Level II-3)

64. Emens LA, Davidson NE. Adjuvant hormonal therapy for
premenopausal women with breast cancer. Clin Cancer
Res 2003;9(suppl):486S–94S. (Level III)

65. Bines J, Oleske DM, Cobleigh MA. Ovarian function in
premenopausal women treated with adjuvant chemothera-
py for breast cancer. J Clin Oncol 1996;14:1718–29.
(Level III)

66. Aebi S, Gelber S, Castiglione-Gertsch M, Gelber RD,
Collins J, Thurlimann B, et al. Is chemotherapy alone ade-
quate for young women with oestrogen-receptor-positive
breast cancer? Lancet 2000;355:1869–74. (Level II-2)

67. Michaud LB, Buzdar AU. Complete estrogen blockade for
the treatment of metastatic and early stage breast cancer.
Drugs Aging 2000;16:261–71. (Level III)

68. Pritchard KI. Endocrine therapy of advanced disease:
analysis and implications of the existing data. Clin Cancer
Res 2003;9(suppl):460S–7S. (Level III)

69. Winer EP, Hudis C, Burstein HJ, Wolff AC, Pritchard KI,
Ingle JN, et al. American Society of Clinical Oncology
technology assessment on the use of aromatase inhibitors
as adjuvant therapy for postmenopausal women with hor-
mone receptor-positive breast cancer: status report 2004. J
Clin Oncol 2005;23:619–29. (Level III)

70. Rebbeck TR, Friebel T, Wagner T, Lynch HT, Garber JE,
Daly MB, et al. Effect of short-term hormone replacement
therapy on breast cancer risk reduction after bilateral pro-
phylactic oophorectomy in BRCA1 and BRCA2 mutation
carriers: the PROSE Study Group. PROSE Study Group.
J Clin Oncol 2005;23:7804–10. (Level II-2)

71. Boyd J, Sonoda Y, Federici MG, Bogomolniy F, Rhei E,
Maresco DL, et al. Clinicopathologic features of BRCA-
linked and sporadic ovarian cancer. JAMA 2000;283:
2260–5. (Level II-2)

72. Stratton JF, Thompson D, Bobrow L, Dalal N, Gore M,
Bishop DT, et al. The genetic epidemiology of early-onset
epithelial ovarian cancer: a population-based study. Am J
Hum Genet 1999;65:1725–32. (Level II-2)

73. Eisen A, Lubinski J, Klijn J, Moller P, Lynch HT, Offit K,
et al. Breast cancer risk following bilateral oophorectomy
in BRCA1 and BRCA2 mutation carriers: an international
case-control study. J Clin Oncol 2005;23:7491–6. (Level
II-2)

74. Watson P, Butzow R, Lynch HT, Mecklin JP, Jarvinen HJ,
Vasen HF, et al. The clinical features of ovarian cancer in
hereditary nonpolyposis colorectal cancer. International
Collaborative Group on HNPCC. Gynecol Oncol 2001;
82:223–8. (Level III)

75. Colgan TJ, Murphy J, Cole DE, Narod S, Rosen B. Occult
carcinoma in prophylactic oophorectomy specimens:
prevalence and association with BRCA germline mutation
status. Am J Surg Pathol 2001;25:1283–9. (Level III)

76. Finch A, Shaw P, Rosen B, Murphy J, Narod SA, Colgan
TJ. Clinical and pathologic findings of prophylactic salp-
ingo-oophorectomies in 159 BRCA1 and BRCA2 carri-
ers. Gynecol Oncol 2006;100:58–64. (Level III)

77. Lamb JD, Garcia RL, Goff BA, Paley PJ, Swisher EM.
Predictors of occult neoplasia in women undergoing risk-
reducing salpingo-oophorectomy. Am J Obstet Gynecol
2006;194:1702–9. (Level III)

78. Lu KH, Garber JE, Cramer DW, Welch WR, Niloff J,
Schrag D, et al. Occult ovarian tumors in women with
BRCA1 or BRCA2 mutations undergoing prophylactic
oophorectomy. J Clin Oncol 2000;18:2728–32. (Level III)

79. Powell CB, Kenley E, Chen LM, Crawford B, McLennan
J, Zaloudek C, et al. Risk-reducing salpingo-oophorecto-
my in BRCA mutation carriers: role of serial sectioning in
the detection of occult malignancy. J Clin Oncol
2005;23:127–32. (Level III)

80. Carcangiu ML, Peissel B, Pasini B, Spatti G, Radice P,
Manoukian S. Incidental carcinomas in prophylactic spec-
imens in BRCA1 and BRCA2 germ-line mutation carri-
ers, with emphasis on fallopian tube lesions: report of 6
cases and review of the literature. Am J Surg Pathol
2006;30:1222–30. (Level III)

81. Levine DA, Lin O, Barakat RR, Robson ME, McDermott
D, Cohen L, et al. Risk of endometrial carcinoma associ-
ated with BRCA mutation. Gynecol Oncol 2001;80:
395–8. (Level II-3)

82. Cass I, Holschneider C, Datta N, Barbuto D, Walts AE,
Karlan BY. BRCA-mutation-associated fallopian tube
carcinoma: a distinct clinical phenotype? Obstet Gynecol
2005;106:1327–34. (Level III)

240 ACOG Practice Bulletin    Salpingo-oophorectomy OBSTETRICS & GYNECOLOGY



VOL. 111, NO. 1, JANUARY 2008 ACOG Practice Bulletin    Salpingo-oophorectomy 241

The MEDLINE database, the Cochrane Library, and
ACOG’s own internal resources and documents were used
to conduct a literature search to locate relevant articles pub-
lished between January 1985 and June 2007. The search
was restricted to articles published in the English language.
Priority was given to articles reporting results of original
research, although review articles and commentaries also
were consulted. Abstracts of research presented at sympo-
sia and scientific conferences were not considered adequate
for inclusion in this document. Guidelines published by
organizations or institutions such as the National Institutes
of Health and the American College of Obstetricians and
Gynecologists were reviewed, and additional studies were
located by reviewing bibliographies of identified articles.
When reliable research was not available, expert opinions
from obstetrician–gynecologists were used.

Studies were reviewed and evaluated for quality according
to the method outlined by the U.S. Preventive Services
Task Force:

I Evidence obtained from at least one properly
designed randomized controlled trial.

II-1 Evidence obtained from well-designed controlled
trials without randomization.

II-2 Evidence obtained from well-designed cohort or
case–control analytic studies, preferably from more
than one center or research group.

II-3 Evidence obtained from multiple time series with or
without the intervention. Dramatic results in uncon-
trolled experiments also could be regarded as this
type of evidence.

III Opinions of respected authorities, based on clinical
experience, descriptive studies, or reports of expert
committees.

Based on the highest level of evidence found in the data,
recommendations are provided and graded according to the
following categories:

Level A—Recommendations are based on good and con-
sistent scientific evidence.

Level B—Recommendations are based on limited or incon-
sistent scientific evidence.

Level C—Recommendations are based primarily on con-
sensus and expert opinion.
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