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Abstract: Hysterectomy for benign gynecological diseases is a common surgical procedure. Prophylactic bilateral
oophorectomy is often recommended concurrent with hysterectomy to decrease the risk of ovarian cancer. Oophorectomy
before menopause leads to an abrupt decrease in endogenous estrogen and androgen production leading to different health
problems. So women undergoing hysterectomy for benign gynecological diseases are presented with the choice of ovarian
conservation or removal. The purpose of this review article is to summarize and critically evaluate the existing evidences
regarding the impact of ovarian conservation versus removal on specific health issues of the individual. Information was
collected by searching pub med for related studies, abstracts and articles. Studies have shown that benefits of elective
oophorectomy also include reduction of breast cancer and development of residual ovary syndrome. On the other hand
bilateral oophorectomy is associated with increased risk of cardiovascular disease, osteoporosis, cognitive impairment,
dementia, depression, anxiety and decreased sexual function. Estrogen was commonly prescribed after bilateral
oophorectomy to treat menopausal symptoms. But recent studies have shown more harm than benefit in postmenopausal
hormone therapy. So the decision making regarding elective oophorectomy at the time of hysterectomy for benign indications
has become complex. The approach to such decision will include counseling regarding risks and benefits of the procedure and
shared decision making between the clinician and the patient. The beneficial effect on ovarian cancer must be weighed
against the risks of ovarian hormone withdrawal.
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1. Introduction

Inspite of newer techniques in the treatment of menstrual
disorders, hysterectomy for benign gynecological diseases is
a common surgical procedure. Hysterectomy rate vary
greatly internationally from 55 per 10,000 in North America,
28 per 10,000 in Britain to 10 per 10,000 in Denmark [1].
Hysterectomy rates vary within countries according to both
patient related factors such as race, socioeconomic condition,
education status, attitude towards surgery as well as training
and practice of the surgeon [2]. Now-a-days the
hysterectomy rate to treat menstrual disorder has fallen
worldwide due to increased availability of new modalities of
treatment like endometrial ablation and levonorgestrel
releasing intrauterine devices [3].

During hysterectomy the ovaries can either be removed or

retained. Oophorectomy does not add significantly to the
duration or immediate complications of the procedure but
may have significant effect on both short and long term
health. Elective bilateral salpingo-oophorectomy (BSO) is
offered to women 45 years or older at the time of
hysterectomy to prevent the development of ovarian cancer,
a rare but highly morbid disease with a 1.4% life time risk
[4]. Bilateral salpingo-oophorectomy is performed in 40%
benign hysterectomies among women aged 40 to 44 years;
60% among women aged 45 to 50 years and 78% among
women aged 50 to 55 years [5, 6]. Previously estrogen was
prescribed to treat the menopausal symptoms. However
since the Women’s Health Initiative randomized trials have
shown more harm than benefit associated with
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postmenopausal hormone therapy (HT) there is a dramatic
decline in the use of HT [7]. As a result the practice of
performing elective BSO with hysterectomy has become
more controversial.

The objective of this review article is to evaluate the
existing evidences regarding the impact of ovarian
conservation versus removal on specific health issues of an
individual like ovarian cancer, coronary heart disease (CHD),
sexual and cognitive function, and osteoporosis. It also
critically reviews the current recommendations regarding
the conservation or removal of ovaries during hysterectomy.

2. Methodology

Pub Med was searched in 2013 for all English language
publications including the search terms, ‘“Ovarian
conservation versus removal at the time of hysterectomy for
benign gynecological diseases” from 1990 onwards. The full
articles and the abstracts that were thought to be potentially
relevant were studied. The references in those articles were
also checked for additional information.

3. Surgical Effect on Ovarian Function

The ovary is an endocrine organ having physiological
effects during the postmenopausal as well as the
reproductive years. Surgical menopause results in an
abrupt drop in estrogen level, an abrupt rise in follicle
stimulating hormone (FSH) level and the complete
cessation of ovarian hormone production including
androgen, estradiol and progesterone [8, 9].

Postmenopausal ovaries continue to be hormonally
active for many years beyond menopause producing
androgen including testosterone, androstenedion and
dehydroepiandrosterone (DHEA) as well as small amount
of estradiol and estrone [10]. Although estrogen secretion
by postmenopausal ovary eventually ceases, ovarian
secretion of small amount of testosterone and the androgen
precursor DHEA may continue into the eighth decade of
life [8, 10]. Extraovarian sources of sex steroids throughout
life include the adrenal glands and the widespread target
tissues including fat, where the aromatization of androgen
to estrogen occurs. The extent to which extra ovarian sex
steroid hormone synthesis differs between women who
have experienced natural versus surgical menopause has
been debated but it appears that total androgen levels
remain lower after surgical menopause than after natural
one.

It is found that 35% of patients undergoing unilateral
oophorectomy had impairment of ovarian function as
measured by FSH, LH, and 17-B estradiol levels upto six
months following hysterectomy; while no patients six
months following hysterectomy with bilateral ovarian
conservation showed such failure [11]. This suggests that
conservation of both ovaries has better outcome.

4. Benefits of Elective Oophorectomy
4.1. Reduction of Ovarian Cancer

Reduction in the future risk of ovarian cancer is the single
most common reason for normal ovaries to be removed at
the time of hysterectomy. A combination of factors including
the lack of a proven efficient early screening test and non
specific presenting symptoms mean that ovarian cancer
tends to be diagnosed at a more advanced stage than other
gynecological cancer. Most patients present with advanced
disease for which 5- year survival is 28% [12]. Sometimes
the decision is left until the time of surgery with the plan to
retain the ovaries if they appear normal. It is not known
whether a surgeon’s impression of normality equates
reliably to histologically confirmed ovarian pathology.
Clinical experience suggests that there is likely to be a high
chance of false positive. Since pelvic ultrasound is very
commonly performed prior to hysterectomy and has a high
sensitivity in detecting ovarian pathology, it seems relatively
unlikely in modern surgical practice that significant ovarian
pathology will be clinically apparent for the first time at the
time of hysterectomy.

BSO is an important risk reduction strategy for women
who are at high risk of ovarian cancer. The life time risk of
ovarian cancer in the general population is 1.4 percent
compared with 13 to 46 percent in women with BRCA 1 or
BRCA 2 gene mutations and 3 to 14 percent in those with
Lynch syndrome (hereditary non-polyposis colorectal
cancer syndrome) [13]. Salpingo-oophorectomy in these
women is risk reducing and not elective.

Surgical procedures other than BSO may reduce the risk
of ovarian cancer without resulting in surgical menopause.
Procedures that interrupt or remove the fallopian tubes
appear to reduce the risk of ovarian cancer but not to the
same extent as BSO. Potential mechanism for the protective
effect of these procedures include: (1) eliminating lesions
that may have originated in the fallopian tubes (2) limiting
the potential for upward migration of carcinogens through
the vagina, cervix and fallopian tubes into the peritoneal
cavity and (3) providing a cancer screening effect [14].

4.2. Reduction of Breast Cancer

Oophorectomy appears to reduce the risk of breast cancer
in women who are 45 years old or younger at the time of
surgery. The reduced risk of breast cancer is likely due to
reduced exposure to estrogen from the premenopausal ovary.
The Nurses’ Health Study was a large prospective study that
reported a reduction in breast cancer risk in young women
who underwent oophorectomy. A significant reduction in
breast cancer incidence was found only in women who
underwent oophorectomy at less than 45 years old (222
versus 315 cases per 100,000 person- years; hazard ratio
(HR) of 0.6, 95% CI 0.5-0.7) [15]. In contrast the Women’s
Health Initiative Observational Study found no significant
reduction in breast cancer risk in women who underwent
oophorectomy compared with those who did not undergo
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oophorectomy; these findings can be explained by
significant limitations in the study design [12].

4.3. Prevention of Residual Ovary Syndrome

Reoperation done for ovarian pathology termed residual
ovary syndrome occurred in 3 to 4 percent of women who
retained one or both ovaries after hysterectomy [16].
Preoperative pelvic pain and adhesions are risk factors for
this syndrome. In a study including 1265 women, it is found
that the frequency of residual ovary syndrome was twice as
high in women who had one ovary preserved rather than
both (7.6 versus 3.6 percent) [17]. In addition residual ovary
syndrome was more common in women who underwent
hysterectomy at a younger age possibly because of the
longer post procedure ovarian function with a greater
opportunity for functional ovarian pathology. In women who
require oophorectomy subsequent to hysterectomy,
laparoscopic techniques have reduced the surgical morbidity
of such procedures. One small study reported that 32 of 35
women with a prior hysterectomy had successful
laparoscopic oophorectomy [18]. Thus minimally invasive
surgery will provide a solution for most women who develop
ovarian pathology following hysterectomy. So the possible
need for subsequent surgery does not appear to justify the
deleterious long term consequences of BSO for most women
undergoing hysterectomy.

5. Risks of Elective Oophorectomy
5.1. Increased Cardiovascular Morbidity and Mortality

Cardiovascular disease (CVD) especially coronary heart
disease (CHD) is a leading cause of death in older women
and the rate increases with menopause [19].  The reasons
for this are not fully known but may relate to an accelerated
rise in cholesterol level, blood pressure and insulin which
primarily relate to increased body weight following the
menopause transition [20]. It remains unclear whether
hormone therapy (HR) modifies this process or the clinical
CVD risk. A large randomized controlled trial failed to show
any impact of unopposed conjugated estrogen on CVD in
older post menopausal women [7]. So retention of ovarian
function with endogenous estrogen may be the best way to
reduce risk of CHD. In the Women’s Health Initiative study,
it was shown that oophorectomy and hysterectomy were
associated with 2 fold increased risk of coronary artery
calcification compared with those whose ovaries were
retained [21]. A recent meta analysis demonstrated that
natural menopause did not increase the risk of CVD [relative
risk (RR):1.14, 95% confidence interval (CI): 0.86-1.5] but
oophorectomy even at a mean age of 50 years appeared to
increase the risk (RR: 2.62, 95% CI 2.05-3.35) and
oophorectomy at younger than 50 years had a substantial
negative impact on CVD ((RR: 4.45, 95% CI 2.56- 8.10)
[22]. A Danish cohort study also shows that the rates of
ischemic heart disease were 7 fold higher in women with a
history of oophorectomy younger than 45 years [23].

5.2. Decreased Cognitive Function

Oophorectomy prior to menopause appears to be
associated with an increased risk of cognitive impairment or
dementia as well as parkinsonism. The Mayo Clinic Cohort
Study of oophorectomy and aging shows that women who
underwent bilateral oophorectomy before menopause
compared with those who did not undergo oophorectomy, a
significant increase in the risk of cognitive impairment or
dementia occurred in those who were younger than 48 years
at the time of surgery and who did not take estrogen therapy
from time of surgery through age 50 years (HR 1.89, 95% C
I 1.27-2.83) [24]. Neurocognitive performance was worse
when oophorectomy occurred at younger ages and worse
with a greater decline in estradiol level but it was better
when hormone therapy was initiated after oophorectomy. In
the Mayo Clinic Cohort Study of oophorectomy and aging,
women who underwent bilateral oophorectomy before the
age of menopause had an increased risk of parkinsonism
compared with no oophorectomy (2.6 versus 1.2 percent)
and the risk increases with younger age at oophorectomy [24,
25]. Most current international guidelines advise taking HT
until the average age of natural menopause (around 51 years)
[26].

5.3. Increased risk of Depression and Anxiety

Some data suggest that early bilateral oophorectomy at
the time of hysterectomy is associated with an increased risk
of depression and anxiety [27, 28]. The Mayo Clinic Cohort
Study of oophorectomy and aging reported that women, who
had bilateral oophorectomy compared with those who had
retained their ovaries, had a significant increase in the onset
of symptoms of depression or anxiety [27]. The median time
from oophorectomy to the onset of symptom of depression
and anxiety was approximately 14 years but differences in
the rates of occurrence of anxiety and depression were
observed within three years following hysterectomy and
persisted throughout more than 30 years of follow-up [29].

5.4. Impaired Sexual Function

The evaluation of quality of life, wellbeing and sexual
function following surgical menopause is complex and will
partly depend on preoperative characteristics, the indications
for hysterectomy and oophorectomy and the specific
procedure performed. Removal of the ovaries generally
results in around 50% reduction in circulating testosterone
levels [30]. Circulating testosterone level appears to
contribute to sexual desire in women. Prospective studies
suggest that retaining the ovaries at the time of hysterectomy
is associated with improved libido and superior sexual
function compared with those who undergo oophorectomy
[31]. Adverse effect of bilateral oophorectomy can involve
several different domains of sexual function including libido,
arousal and orgasm [30]. In one retrospective study it is
found that women, who had wundergone bilateral
oophorectomy during hysterectomy, reported significantly
decreased sexual satisfaction postoperatively despite
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estrogen treatment compared to those who have their ovaries
preserved [32]. A recent systematic review concluded that
adding testosterone to estrogen therapy may provide
additional improvements in wellbeing in some women, but
only at supra physiological levels of total testosterone and
physiological levels of free testosterone [33]. However the
safety of testosterone alone or in combination with estrogen
is not established.

5.5. Increased risk of Osteoporosis

Oophorectomy before age 45 is a well-established
risk-factor for osteoporosis. In addition, even in women who
undergo bilateral oophorectomy after natural menopause,
the risk of osteoporotic fracture may be increased compared
with women with intact ovaries. The increase in fracture risk
among women who underwent bilateral oophorectomy after
natural menopause is consistent with the hypothesis that
androgens produced by the postmenopausal ovary are
important for endogenous estrogen production that protects
against fractures.

6. Estrogen Therapy after
Oophorectomy

Estrogen was commonly prescribed after BSO to treat the
menopausal symptoms and substitute for the loss of
endogenous ovarian hormones. However the Women’s
Health Initiative randomized trials demonstrated that
conjugated equine estrogen (CEE) does not appear to affect
the risk of heart disease but increases the risk of stroke. The
small but persistent increase in systolic blood pressure in
women taking CEE is one possible contributor to this effect
because relatively small difference in systolic blood pressure
have been positively associated with differences in stroke
[34-35]. However it reduces the risk of hip and other
fractures. In a study it is found that there is a modest increase
in breast cancer risk with estrogen alone while others have
found little or no effect of estrogen alone on breast cancer
risk [36]. It may be because the effect of CEE alone on breast
density is minimal [37]. So these data demonstrate no
overall benefit of CEE for chronic disease prevention after
bilateral oophorectomy. The current US Food and Drug
Administration recommendation for post menopausal
women is to use CEE only for menopausal symptoms at the
smallest effective dose for the shortest possible time [38].

7. Discussion

All women planning hysterectomy should be assessed for
risk factors for ovarian and breast cancer. In addition, an
appropriate evaluation for extrauterine pelvic pathology
should be performed.

The first step is to determine whether the choice regarding
oophorectomy is truly elective. Bilateral oophorectomy is
associated with a small absolute cancer risk reduction for
women who are at an average risk of ovarian or breast cancer.

Ovarian cancer is not a common disease and hysterectomy
itself provides a small preventive effect. For women who
have already experienced natural menopause, elective
bilateral oophorectomy may be health neutral. A decision
analysis based upon a comprehensive review of observational
data concluded that ovarian conservation at time of benign
hysterectomy until age 65 years benefits long term survival
and that the risks and benefits of elective oophorectomy
approximate each other after age 65 years [39].

The American college of Obstetrics & Gynecology (ACOG)
advises strong consideration of ovarian conservation at time
of hysterectomy in premenopausal women who are not at an
increased genetic risk of ovarian cancer [40]. They advise
consideration of oophorectomy at time of hysterectomy in
women who are post menopausal or who have a condition that
may benefit from oophorectomy (endometriosis, pelvic
inflammatory disease, chronic pelvic pain). Oophorectomy
is reasonable for women who place a high priority on cancer
prevention than on long term health risks particularly those
are of 51 years or older [29].

So we need a thoughtful scrutiny of the practice of
prophylactic oophorectomy at all ages, for women who are
not known to be at increased risk for ovarian cancer. For all
women who decide to keep their ovaries, a very strong
argument should at least be made for bilateral salpingectomy
as this may reduce the chance of subsequent ovarian cancer
development.

8. Conclusion

The decision regarding elective oophorectomy at time of
hysterectomy for benign indications is complex. The
approach to such decisions must include comprehensive
counseling regarding risks and benefits and shared decision
making between the clinician and patient. In women not at
high risk for development of ovarian or breast cancer,
removing the ovaries at the time of hysterectomy should be
approached with caution. Additionally, more research is
needed to determine the relative benefits and risks of
hormone therapy for this group of women.
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