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Abstract: Menopause can occur spontaneously (natural menopause) or it can be surgically induced
by oophorectomy. The symptoms and complications related to menopause differ from one patient to
another. We aimed to review the similarities and differences between natural and surgically induced
menopause by analyzing the available data in literature regarding surgically induced menopause
and the current guidelines and recommendations, the advantages of bilateral salpingo-oophorectomy
in low and high risk patients, the effects of surgically induced menopause and to analyze the factors
involved in decision making.
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1. Introduction
Menopause represents the permanent cessation of menstrual periods and the loss of fertility due
to the loss of ovarian function. It can occur spontaneously (natural menopause) or it can be surgically
induced by bilateral oophorectomy.
The symptoms and menopause-related complications are caused by decreased estrogen levels.
They are numerous and their severity is variable from one patient to another: hot flushes and night
sweats, psychological changes (such as depression, and impaired concentration), insomnia, vaginal
dryness, skin changes (such as thinning and decreased elasticity) [1,2]. Sexual function is also affected.
The risk of sexual dysfunction in menopausal women increases with the drop-in estrogen levels and
the aging process [3].
This article represents a review of the currently available data regarding the major controversies
related to surgically induced menopause, such as: the effects of surgically induced menopause
on women’s health, the current guidelines and recommendations for ovarian preservation versus
oophorectomy in oncologic surgery and salpingo-oophorectomy (SO) in low and high-risk patients, the
advantages of bilateral salpingo-oophorectomy, the residual ovary syndrome, the effects of surgically
induced menopause and also the factors associated with undergoing bilateral SO at the time of
hysterectomy for benign conditions.
2. Effects on Women’s Health
The abrupt discontinuation of ovarian function (by oophorectomy) in pre-menopausal women is
associated with more severe consequences than natural menopause, such as increased overall mortality
rate (16.8% versus 13.3% in patients with ovarian conservation), and increased rates of pulmonary
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and colorectal cancer, coronary disease, stroke, cognitive impairment, Parkinson’s disease, psychiatric
disorders, osteoporosis and sexual dysfunction [4–7].
Although for many years it has been thought that the ovary retains a degree of androgen production
even after menopause, more recent immunocytochemical evidence shows that the postmenopausal
ovary lacks steroidogenic enzymes and luteinizing hormone (LH)receptors and the major source of
postmenopausal circulating androgens being in fact the adrenal gland [8].
3. Ovarian Preservation or Oophorectomy in Oncologic Surgery—Recommendations for Cervical,
Endometrial and Ovarian Cancer
Ovarian preservation in oncologic surgery depends on the stage of the disease and the
patient’s age. The European Society for Medical Oncology, European Society of Gynaecological
Oncology and European Society for Radiotherapy and Oncology (ESMO-ESGO-ESTRO) cervical
cancer guidelines (2018), for the management of stage T1b1/T2a1 (clinically visible lesion of 4 cm
or less) recommend ovarian preservation in premenopausal patients with cellular squamous cell
carcinoma or adenocarcinoma (Human Papilloma Virus associated) and bilateral salpingectomy should
be considered [9].
The ESMO-ESGO-ESTRO consensus on endometrial cancer recommended that standard surgery
for endometrial cancer is total hysterectomy with bilateral salpingo-oophorectomy. Ovarian
preservation may be considered only in patients younger than 45 years with grade 1 EEC (early
endometrial cancer) with <50% myometrial invasion and no apparent ovarian or extra-uterine
pathology. Ovarian preservation is not recommended for patients with a family history of cancer,
including the risk of ovarian cancer. Genetic tests are recommended [10].
Regarding ovarian cancer, the ESMO-ESGO consensus recommendations are that fertility sparing
surgery (bilateral salpingo-oophorectomy and complete surgical staging) can be performed at all stage
IA and IC1 patients, for low risk ovarian carcinomas. Ovarian preservation for invasive epithelial
ovarian cancers is not recommended at a higher stage than FIGO I (The International Federation of
Gynecology and Obstetrics) [11].
Regarding borderline ovarian tumors, the choice of radical intervention versus ovarian preservation
is still controversial. Approximately 1/3 of ovarian borderline tumors occur in women under 40 years,
many desiring preservation of at least one ovary in order to maintain fertility and to avoid the symptoms
of premature menopause [12,13]. In stage I, unilateral salpingo-oophorectomy or cystectomy may
be an option for unilateral tumors. The recurrence rate after unilateral salpingo-oophorectomy is
considered to be relatively low (7%), but much higher after cystectomy (23%) [14].
4. Indications for Salpingo-Oophorectomy in Low and High-Risk Patients—Current Guidelines
and Recommendations
Elective salpingo-oophorectomy represents the removal of ovaries and fallopian tubes in a woman
without indication for this procedure. Risk-reducing salpingo-oophorectomy is defined as the removal
of ovaries and fallopian tubes in a woman with hereditary ovarian cancer syndrome.
The guideline for salpingo-oophorectomy was presented in the American College of
Obstetricians and Gynecologists (ACOG) Practice Bulletin in January 2008. It states that bilateral
salpingo-oophorectomy should be offered to women with BRCA1 and BRCA2 mutation after finishing
their reproductive life. Women with a family history suggestive for BRCA1 and BRCA2 mutation
require genetic evaluation and counseling. For women at high risk of ovarian cancer, risk-reducing
salpingo-oophorectomy should include careful peritoneal cavity inspection, peritoneal lavage, complete
salpingectomy and proximal ligation of ovarian vessels. Ovarian preservation in premenopausal
women without increased genetic risk for ovarian cancer is recommended. Because of the risk of ovarian
cancer in postmenopausal women, oophorectomy should be considered at the time of hysterectomy.
Patients with endometriosis, pelvic inflammatory disease or chronic pelvic pain have an increased risk
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for surgical reintervention and the risk of a subsequent intervention for ovarian pathology should be
weighed against the benefits of ovarian preservation [15].
Indications for salpingo-oophorectomy in low-risk patients:
1.
2.
3.
4.

benign ovarian tumors—in cases where cystectomy, enucleation or partial oophorectomy are
not feasible;
tubal-ovarian abscess without response to antibiotic treatment;
adnexal torsion complicated by necrosis;
endometriosis [16].
Indications for salpingo-oophorectomy in high-risk patients:

1.
2.

patients with gynecological malignancies or ovarian metastatic cancer—for staging and treatment;
patients with inherited genetic mutations.

In 2003, Antoniou associated the presence of BRCA1 mutation with a 39% risk for developing
ovarian cancer. For BRCA 2 mutation the risk of ovarian cancer is 11–17% [17]. The American Society
of Clinical Oncology associated Lynch syndrome with a 9–12% risk for developing ovarian cancer [16].
5. Advantages of Bilateral Salpingo-Oophorectomy (SO)
5.1. Prevention of Ovarian Cancer
In low risk patients, according to a study by Jacoby et al. 2014, the global risk for developing
ovarian cancer in low risk patients was 1.4% and was influenced by numerous factors. In low
risk patients, performing SO is considered to completely eliminate the risk of ovarian cancer
development [18]. However, there have been reports in the literature of cases of epithelial ovarian
cancer after bilateral salpingo-oophorectomy or primary peritoneal carcinomatosis after bilateral
salpingo-oophorectomy [19,20].
In high risk patients, risk reducing bilateral SO is reported to reduce by 70–80% the risk of ovarian
cancer, mortality by cancer and mortality in general [21].
The Society of Gynecologic Oncology issued the recommendations for the prevention of ovarian
cancer in high risk patients [22]. Risk-reducing bilateral salpingo-oophorectomy is recommended
between 35–40 years to reduce risk in women with high genetic risk of ovarian cancer. The age for
bilateral SO can be individualized according to the age of cancer onset within the family or personal
desires. This topic is still debated because in the context of a patient with Hereditary Ovarian Cancer
Syndrome we are discussing a personalized surveillance program, complete genetic evaluation of all
16 genes involved in the ovarian cancer genesis, application of chemoprevention therapy, and in case
of the presence of cumulative risk factors, performing bilateral SO is necessary. Salpingectomy can be
considered after completion of the reproductive life in women at a high risk of ovarian cancer who do
not want SO. Salpingectomy may be considered in moderate-risk women who undergo hysterectomy,
other pelvic surgery or tubal ligation.
Regarding prophylactic salpingectomy, meaningful conclusions are not yet available. It was
introduced in 2010 following evidence of the origin of epithelial ovarian cancer with a starting point
in the fallopian tube. Numerous associations have positive opinions regarding the procedure (Royal
Australian and New Zealand College of Obstetricians and Gynecologists; Society of Gynecologic
Oncology; Royal College of Obstetricians and Gynecologists; American College of Obstetricians and
Gynecologists; Commission Ovary of the Arbeitsgemeinschaft Gynalologische Onkologie). On the
other hand, some authors have reported possible disadvantages of the procedure, such as alteration of
the ovarian reserve (results are contradictory), prolonged operative time and technical difficulties in
the case of vaginal hysterectomy or caesarean section [23].
Another possible risk reducing strategy for high-risk women who are not ready to undergo
menopause and its consequences is represented by bilateral salpingectomy with ovarian retention.
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This strategy was proposed and discussed at the 24th Annual Ella T. Grasso Ovarian Cancer
Symposium in 2008 as a temporary intermediate step for a later bilateral oophorectomy. Its advantages
and disadvantages are presented in Table 1.
Table 1. Bilateral salpingectomy with ovarian retention (BSOR).
The Advantages of Salpingectomy

The Disadvantages of Salpingectomy

1. Removing a proportion of the risk of women with
BRCA 1/2 mutations that refuse BSO before
menopause. Postponing a premature menopause

1. The incidence rate of tubal origin of ovarian cancer is not
known accurately.

2. Postponing a premature menopause

2. The mechanism by which tubal ligation mediates risk
reduction is not known; the benefit is strictly related to the
reduction of the risk of tubal cancer or also affects the risk
of primary ovarian / peritoneal cancer.

3. The possibility of performing a laparoscopic
procedure almost in all cases; the opportunity of
peritoneal cavity inspection and peritoneal biopsy.

3. Personally postponing BO after BSOP for a long time,
increasing the cumulative risk of ovarian cancer.

4. Provides the possibility of fertility preservation
through assisted techniques.

4. The difficulty of making the right decision for the use of
BSOP due to the risk differences between BRCA 1 and
BRCA 2 in women aged 30–50 years; with a mean age at
diagnosis 51,2 years for BRCA 1 and 57,2 for BRCA 2; there
is a tendency for delayed BSOR for BRCA 2.

5. Easier procedure to accept for women who do not
want BOS for psychological reasons.

5. Reducing the risk of breast cancer by postponing BO; the
maximum reduction in breast cancer risk was observed
when performing BO before natural menopause
6. Increasing the risk of surgical complications at BO
because it becomes a reintervention.

5.2. Prevention of Breast Cancer
In low risk patients the results are contradictory. In 2009, Parker reported a decreased incidence of
breast cancer (0.75%), but a similar mortality rate [24]. In 2011, Jacoby reported a decreased incidence
only in patients under the age of 40 at the time of the BSO, without hormonal substitution [25].
In high risk patients, the risk for breast cancer was reduced by 37–54% [17]. Terry et al. performed
a prospective cohort study including 17.917 breast cancer patients (7.2% positive for BRCA1 and
BRCA2 gene mutations) and concluded that prophylactic SO was not considered effective in reducing
the risk of breast cancer [26].
5.3. Decreasing the Risk of Reintervention after Hysterectomy
The risk of reintervention after hysterectomy in a patient with adnexal preservation after
hysterectomy is estimated between 0.89–5.5% [27,28]. Pain (71%) and the presence of an adnexal
mass (25%) are considered the most common causes of reintervention [29]. Casiano et al., compared
the percentage of reinterventions in 5000 patients with bilateral SO and 5000 patients with adnexal
preservation at the time of hysterectomy and performed a 30 year follow up. They found that the
incidence of reinterventions was higher in the group with SO, but the difference was not significant [30].
6. The Residual Ovary Syndrome
The term “residual ovary syndrome” describes the pelvic symptomatology subsequent to
hysterectomy with ovarian preservation. The incidence of this syndrome and the need for subsequent
reintervention were studied by Dekel et al. in a retrospective study including 2561 patients with
hysterectomy (with or without oophorectomy) over a period of 20 years. Their results showed
that residual ovarian syndrome affects 1/35 patients with hysterectomy. The main indications
for reintervention were chronic pelvic pain (71.3%) or an asymptomatic pelvic mass diagnosed
during routine examination (24.6%). They concluded that routine oophorectomy was justified for
premenopausal women over 45 years [29].
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7. The Effects of Surgically Induced Menopause
The effects of surgically induced menopause are numerous, global survival, the cardiovascular
system, cognitive function, sexual function and bone loss being the main affected, as shown in Table 2
and detailed below.
Table 2. The effects of surgically induced menopause.
The Effects of Surgically Induced Menopause

global survival

- the mortality risk increases in patients with bilateral oophorectomy under 45–50
years of age without hormone replacement therapy (HRT)
- conservation of ovaries in women under 65 years with low risk for ovarian
cancer provides long-term survival benefit
- decrease by 2% of total mortality with each year of menopause delay
- ovarian conservation is associated with lower death rates regardless of the cause

cardiovascular disease

- 40% increased risk for cardiovascular disease in women with oophorectomy
without hormone replacement therapy (HRT) regardless of age
- the highest risk for cardiovascular diseases in women <45–50 years without HRT
or interrupted HRT
- proposed mechanism: accelerated atherosclerosis due to increased levels of
atherogenic lipoproteins secondary to a hypoestrogenic state
- HRT eliminates the risk

cognitive function

sexual function

bone loss

- increased risk of cognitive impairment, dementia or Parkinsonism and
Alzheimer’s disease
- younger age at the time of surgically induced menopause is associated with a
rapid decline in global cognitive function
- use of HRT for at least 10 years, with initiation in the first 5 years after
menopause onset, is associated with improvement in cognitive decline
- negative consequences on sexual function in women with oophorectomy
without HRT, such as: decreased libido and difficult sexual arousal, a 3-fold risk
of anorgasmia; increased risk of hypoactive sexual desire disorder
- bilateral oophorectomy in women under 45 years of age is considered a risk
factor for osteoporosis
- bilateral oophorectomy increases the risk of osteoporosis even in
postmenopausal women compared to those with intact ovaries

7.1. On Global Survival
Surgically induced menopause has been linked to an increased mortality risk, according to several
authors. Parker et al. aimed to identify the optimal strategy to prolong the survival of non-high-risk
patients for ovarian cancer and analyzed the survival rate on a period of up to 80 years, in patients
with or without hysterectomy and with or without oophorectomy. They concluded that conservation
of ovaries in women under 65 years with low risk for ovarian cancer provided long-term survival
benefit. Hysterectomy is significant only in women with oophorectomy and less important in the case
of a patient with conservation of ovaries [31].
Also, Ossewaard et al. showed a decrease by 2% of total mortality with each year of menopause
delay [32]. Rocca et al. found that the mortality risk increased in patients with bilateral oophorectomy
under 45 years of age [33]. In 2009 and then in 2013, Parker confirmed these results, demonstrating
that oophorectomy was associated with an increased risk of death regardless of cause for women
under 50 years who were not treated with hormone replacement therapy (HRT) [24,34]. The same
conclusion was reported by other recent studies. In 2014, Gierach observed that women with bilateral
SO under 35 years of age had an increased risk of death regardless of the cause, but the risk became
similar for women over 50 years of age [35]. Additionally, Mytton showed that ovarian conservation
was associated with lower death rates regardless of the cause [36].
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7.2. On Cardiovascular Disease
Early menopause and surgically induced menopause are associated with an increased risk of
cardiovascular disease. The proposed mechanism is represented by accelerated atherosclerosis due to
the increased levels of atherogenic lipoproteins secondary to a hypoestrogenic state. Studies show an
increased risk for cardiovascular diseases in women with oophorectomy without HRT, while following
a hormone replacement therapy eliminates the risk [37]. Parker et al. found an increased risk for
cardiovascular diseases regardless of the age of women with oophorectomy. The risk increases in
women <45 years, with a maximum risk for women <50 years without HRT [24]. Rivera et al. stated
that the highest risk for cardiovascular diseases was observed in women with oophorectomy <45 years
without HRT or interrupted HRT [38]. Additionally, Ingelsson et al. demonstrated that hysterectomy
with bilateral oophorectomy in women <50 years increases the risk for cardiovascular diseases by
40% [39].
7.3. On Cognitive Function
Large cohort studies have analyzed the impact of surgically induced menopause on cognitive
function. The Mayo Clinic Cohort of Oophorectomy and Aging (SUA) analyzed 2390 women who
were followed for a 25–30 year period. They found that women with bilateral/unilateral oophorectomy
before menopause had an increased risk of cognitive impairment, dementia or Parkinsonism. The risk
increased with a younger age at the time of oophorectomy. The association was similar regardless of
the indication for oophorectomy [40].
The Religious Orders Study and Memory and Aging Project (SUA) followed 1884 from two
separate cohorts over a period of 18 years. They reported that younger age at the time of SO was
associated with a rapid decline in global cognitive function and a high risk of Alzheimer’s disease.
The use of hormonal substitution therapy for at least 10 years, with initiation in the first 5 years after
menopause onset, was associated with improvement in cognitive decline. These associations were not
observed in women with natural menopause [41].
7.4. On Sexual Function
Studies report negative consequences on sexual function in women with oophorectomy without
hormone replacement therapy, such as: decreased libido and difficult sexual arousal, a 3-fold risk
of anorgasmia; and increased risk of hypoactive sexual desire disorder [42,43]. A slower decline in
global sexual function (frequency of sexual activities, dyspareunia, libido) was found in women with
hysterectomy without SO or with unilateral SO, than in women with bilateral SO [43].
7.5. On Bone Loss
There are several studies that describe the effects of menopause on bone loss. More than 75% of
the bone mass lost in the first 20 years after menopause is attributed to estrogen deficiency and not to
the aging process [44]. Regarding surgically induced menopause, bilateral oophorectomy in women
under 45 years of age is considered a risk factor for osteoporosis [45]. Bone loss reaches up to 20% in
the first 18 months after bilateral oophorectomy [46]. Moreover, bilateral oophorectomy increases the
risk of osteoporosis even in postmenopausal women compared to those with intact ovaries [45–47].
However, Karim showed in a study published in the USA in 2011 that loss of bone mass was similar
regardless of the type of menopause and hormonal substitution therapy had a protective effect limited
to the usage duration, the protective effect disappearing two years after the treatment was stopped [48].
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8. Factors Associated with Undergoing Bilateral Salpingo-Oophorectomy at the Time of
Hysterectomy for Benign Conditions
Bilateral salpingo-oophorectomy during hysterectomy for benign pathology is a common
procedure in premenopausal women performed in 40% of cases for women between 40–44 years old
and in 63% of cases for women between 45–49 years old [49].
Several studies analyze the factors influencing the decision of performing a salpingo-oophorectomy,
taking into account, first of all, the physician-patient relationship.
The Nationwide Inpatient Sample database failed to evaluate the physician’s characteristics such as
age, years of practice, or specialist training that could influence the counseling of the patient regarding
the choice of conservative or radical treatment. However, surveys conducted among gynecologists
have found that patient age, surgical approach, the specialty and gender of the doctor mostly influence
the decision of bilateral salpingo-oophorectomy [49].
Few studies have evaluated the patient’s preference for bilateral salpingo-oophorectomy or
conservative method; a study has shown that some patients are influenced by the risk of developing
ovarian cancer or the need for hormone replacement therapy, while another study found that
personality traits, sexual activity and preoperative symptoms affect all decisions [49]. Age, low level
of education, lack of knowledge and understanding, social status—multiple previous abdominal
surgeries are important factors that affect decision making when patients choose to conserve ovaries
and prophylactic oophorectomy during hysterectomy for benign lesions. In addition, women also
depend on the gynecologist to make an appropriate decision. Therefore, we need to reconsider the age
at which we recommend prophylactic oophorectomy. We must highlight the benefits of conserving the
ovaries and the side effects of prophylactic oophorectomy in low-risk women. Negative counseling
should be avoided [50].
According to a study by Catherine A. Matthews, regarding the management strategies for ovaries
at the time of hysterectomy for benign disease, every woman undergoing hysterectomy for benign
disease is faced with the complex and controversial decision of what to do with ancillary uterine
structures, the fallopian tubes and ovaries. Many women feel inadequately informed about their
treatment options. Gynecologic surgeons will likely play the most influential role in making woman’s
medical decisions. Prophylactic BSO should be performed in high risk patients, with a personal history
of breast cancer or grade 1 and 2 relatives with breast or ovarian cancer. For patients with low risk, with
no evidence of a hereditary ovarian or breast cancer, ovarian preservation should be performed for
premenopausal women. For postmenopausal women, no conclusive evidence for ovarian conservation
exists for coronary heart disease prevention, hip fracture prevention, or improved sexual function.
Leaving the ovaries in situ increased the risk of incidence for breast and ovarian cancer and the need
for subsequent adnexal surgery for benign and malignant disease. Elective BSO should be performed
on patients with increased surgical risk, obesity and for patients with low surgical risk the medical
decision should be common. Opportunistic salpingectomy should be universally encouraged [51].
Sarah Miles MD, an ovary conservationist and researcher, said she did not know a period when
oophorectomy was not standard and commented on her research on estrogen deficiency. She has stated
that there is a difference with and without estrogen deficiency, with cognitive decline, memory loss,
dementia and loss of bone density. Coronary vascular disease was the worst thing to shorten the life of
people. An average of 300 oophorectomies should be performed in order to prevent one death from
ovarian cancer. She said that “Leaving them inside is a smarter medicine” [52].
9. Conclusions
The decision for elective oophorectomy should be made by correct evaluation of the cost-benefit
ratio, the advantages/disadvantages, the immediate and long-term risks and complications.
Reducing the indication of surgical treatment for asymptomatic fibroma, conserving the ovaries
in low risk patients, postponed or conservative treatment of ovarian cysts that are part of the IOTA
benignity criteria could reduce surgical procedures.
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Multidisciplinary pre-operative counseling to understand the risks of early surgically induced
menopause (which can be supplemented by appropriate gynecologist’s knowledge of hormonal and
metabolic consequences) is necessary for the patient to become the primary decision maker.
Author Contributions: Conceptualization, D.G.; resources and data curation, O.B.; writing—original draft
preparation, O.B.; writing—review and editing, C.S., L.B., O.B. and R.I.; supervision, L.P.
Funding: This research received no external funding.
Conflicts of Interest: The authors declare no conflicts of interest.

References
1.
2.
3.

4.

5.
6.

7.
8.

9.

10.

11.

12.

13.

14.
15.

Von Mühlen, D.G.; Kritz-Silverstein, D.; Barrett-Connor, E. A community-based study of menopause
symptoms and estrogen replacement in older women. Maturitas 1995, 22, 71–78. [CrossRef]
Santoro, N.; Epperson, C.N.; Mathews, S.B. Menopausal Symptoms and Their Management. Endocrinol.
Metab. Clin. N. Am. 2015. [CrossRef] [PubMed]
Grant, M.D.; Marbella, A.; Wang, A.T.; Pines, E.; Hoag, J.; Bonnell, C.; Ziegler, K.M.; Aronson, N. Menopausal
Symptoms: Comparative Effectiveness Review of Therapies Research Protocol; Agency for Healthcare Research and
Quality: Rockville, MD, USA, 2015.
Rocca, W.A.; Bower, J.H.; Maraganore, D.M.; Ahlskog, J.E.; Grossardt, B.; De Andrade, M.; Melton, L.J.
Increased risk of cognitive impairment or dementia in women who underwent oophorectomy before
menopause. Neurology 2007, 69, 1074–1083. [CrossRef] [PubMed]
Rocca, W.A.; Grossardt, B.R.; Shuster, L.T. Oophorectomy, estrogen, and dementia: A 2014 update. Mol. Cell.
Endocrinol. 2014, 389, 7–12. [CrossRef] [PubMed]
Rosner, B.; Colditz, G.A. Age at menopause: Imputing age at menopause for women with a hysterectomy
with application to risk of postmenopausal breast cancer. Ann. Epidemiol. 2011, 21, 450–460. [CrossRef]
[PubMed]
Erekson, E.A.; Martin, D.K.; Ratner, E.S. Oophorectomy: The debate between ovarian conservation and
elective oophorectomy. Menopause 2013, 20, 110–114. [CrossRef] [PubMed]
Couzinet, B.; Meduri, G.; Lecce, M.G.; Young, J.; Brailly, S.; Loosfelt, H.; Milgrom, E.; Schaison, G. The
Postmenopausal Ovary Is Not a Major Androgen-Producing Gland. J. Clin. Endocrinol. Metab. 2001, 86,
5060–5066. [CrossRef] [PubMed]
Cibula, D.; Pötter, R.; Planchamp, F.; Åvall-Lundqvist, E.; Fischerova, D.; Haie-Meder, C.; Köhler, C.;
Landoni, F.; Lax, S.; Lindegaard, J.C.; et al. The European Society of Gynaecological Oncology/European
Society for Radiotherapy and Oncology/European Society of Pathology Guidelines for the Management of
Patients with Cervical Cancer. Virchows Arch. 2018, 472, 919–936. [CrossRef]
Colombo, N.; Creutzberg, C.; Amant, F.; Bosse, T.; González-Martín, A.; Ledermann, J.; Marth, C.; Nout, R.;
Querleu, D.; Mirza, M.R.; et al. ESMO-ESGO-ESTRO Consensus Conference on Endometrial Cancer:
Diagnosis, treatment and follow-up. Ann. Oncol. Off. J. Eur. Soc. Med. Oncol. 2016, 27, 16–41. [CrossRef]
Baert, T.; Essen-Mitte, K.; Banerjee, S.; Belaroussi, I.; Blecharz, P.; Bruchim, I.; Cibula, D.; Colombo, N.;
Concin, N.; Davidson, B.; et al. ESMO–ESGO consensus conference recommendations on ovarian cancer:
Pathology and molecular biology, early and advanced stages, borderline tumours and recurrent disease.
Ann. Oncol. 2019, 30, 672–705.
Skirnisdottir, I.; Garmo, H.; Wilander, E.; Holmberg, L. Borderline ovarian tumors in Sweden 1960–2005:
Trends in incidence and age at diagnosis compared to ovarian cancer. Int. J. Cancer 2008, 123, 1897–1901.
[CrossRef] [PubMed]
Harter, P.; Gershenson, D.; Lhommé, C.; Lecuru, F.; Ledermann, J.; Provencher, D.M.; Mezzanzanica, D.;
Quinn, M.; Mäenpää, J.; Kim, J.-W.; et al. Gynecologic Cancer InterGroup (GCIG) Consensus Review for
Ovarian Tumors of Low Malignant Potential (Borderline Ovarian Tumors). Int. J. Gynecol. Cancer 2014, 24,
5–8. [CrossRef] [PubMed]
Bruchim, I.; Haran, G.; Polansky, A. Is There a Benefit in Hysterectomy for Staging and Treatment of
Borderline Ovarian Tumors? J. Gynecol. Obstet. 2017, 1, 12.
ACOG. ACOG Practice Bulletin No. 89: Elective and Risk-Reducing Salpingooophorectomy. Obstet. Gynecol.
2008, 111, 231. [CrossRef]

Medicina 2019, 55, 482

16.
17.

18.
19.
20.
21.

22.

23.

24.
25.

26.

27.
28.

29.
30.
31.
32.

33.

34.

35.

9 of 10

Rodríguez, M.; Shoupe, D. Surgical Menopause. Endocrinol. Metab. Clin. N. Am. 2015, 44, 531–542. [CrossRef]
[PubMed]
Antoniou, A.; Pharoah, P.D.P.; Narod, S.; Risch, H.A.; Eyfjord, J.E.; Hopper, J.L.; Loman, N.; Olsson, H.;
Johannsson, O.; Borg, A.; et al. Average Risks of Breast and Ovarian Cancer Associated with BRCA1 or
BRCA2 Mutations Detected in Case Series Unselected for Family History: A Combined Analysis of 22
Studies. Am. J. Hum. Genet. 2003, 72, 1117–1130. [CrossRef]
Chan, J.K.; Urban, R.; Capra, A.M.; Jacoby, V.; Osann, K.; Whittemore, A.; Habel, L.A. Ovarian Cancer Rates
After Hysterectomy with and Without Salpingo-oophorectomy. Obstet. Gynecol. 2014, 123, 65–72. [CrossRef]
Chen, K.T.; Schooley, J.L.; Flam, M.S. Peritoneal carcinomatosis after prophylactic oophorectomy in familial
ovarian cancer syndrome. Obstet. Gynecol. 1985, 66, 93–94.
Kemp, G.M.; Hsiu, J.-G.; Andrews, M.C. Papillary peritoneal carcinomatosis after prophylactic oophorectomy.
Gynecol. Oncol. 1992, 47, 395–397. [CrossRef]
Domchek, S.M.; Friebel, T.M.; Garber, J.E.; Isaacs, C.; Matloff, E.; Eeles, R.; Evans, D.G.; Rubinstein, W.;
Singer, C.F.; Rubin, S.; et al. Occult ovarian cancers identified at risk-reducing salpingo-oophorectomy in a
prospective cohort of BRCA1/2 mutation carriers. Breast Cancer Res. Treat. 2010, 124, 195–203. [CrossRef]
Walker, J.L.; Powell, C.B.; Chen, L.-M.; Carter, J.; Jump, V.L.B.; Parker, L.P.; Borowsky, M.E.; Gibb, R.K. Society
of Gynecologic Oncology recommendations for the prevention of ovarian cancer. Cancer 2015, 121, 2108–2120.
[CrossRef] [PubMed]
Subramaniam, A.; Blanchard, C.T.; Erickson, B.K.; Szychowski, J.; Leath, C.A.; Biggio, J.R.; Huh, W.K.
Feasibility of Complete Salpingectomy Compared with Standard Postpartum Tubal Ligation at Cesarean
Delivery. Obstet. Gynecol. 2018, 132, 20–27. [CrossRef]
Parker, W.H.; Jacoby, V.; Shoupe, D.; Rocca, W. Effect of Bilateral Oophorectomy on Women’s Long-Term
Health. Women’s Health 2009, 5, 565–576. [CrossRef] [PubMed]
Jacoby, V.L.; Grady, D.; Wactawski-Wende, J.; Manson, J.E.; Allison, M.A.; Kuppermann, M.; Sarto, G.E.;
Robbins, J.; Phillips, L.; Martin, L.W.; et al. Oophorectomy vs Ovarian Conservation with Hysterectomy.
Arch. Intern. Med. 2011, 171, 760–768. [CrossRef] [PubMed]
Terry, M.B.; Daly, M.B.; Phillips, K.A.; Ma, X.; Zeinomar, N.; Leoce, N.; Dite, G.S.; MacInnis, R.J.; Chung, W.K.;
Knight, J.A.; et al. Risk-Reducing Oophorectomy and Breast Cancer Risk Across the Spectrum of Familial
Risk. JNCI J. Natl. Cancer Inst. 2019, 111, 331–334. [CrossRef]
Christ, J.E.; Lotze, E.C. The residual ovary syndrome. Obstet. Gynecol. 1975, 46, 551–556. [PubMed]
Holub, Z.; Jandourek, M.; Jabor, A.; Kliment, L.; Wágnerová, M. Does hysterectomy without
salpingo-oophorectomy influence the reoperation rate for adnexal pathology? A retrospective study.
Clin. Exp. Obstet. Gynecol. 2000, 27, 109–112.
Dekel, A.; Efrat, Z.; Orvieto, R.; Levy, T.; Dicker, D.; Gal, R.; Ben-Rafael, Z. The residual ovary syndrome: A
20-year experience. Eur. J. Obstet. Gynecol. Reprod. Biol. 1996, 68, 159–164. [CrossRef]
Casiano, E.R.; Trabuco, E.C.; Bharucha, A.E.; Weaver, A.L.; Schleck, C.D.; Melton, L.J.; Gebhart, J.B. Risk of
Oophorectomy After Hysterectomy. Obstet. Gynecol. 2013, 121, 1069–1074. [CrossRef]
Parker, W.H.; Broder, M.S.; Liu, Z.; Shoupe, D.; Farquhar, C.; Berek, J.S.; Farquhar, C. Ovarian Conservation
at the Time of Hysterectomy for Benign Disease. Clin. Obstet. Gynecol. 2007, 50, 354–361. [CrossRef]
Ossewaarde, M.E.; Bots, M.L.; Verbeek, A.L.M.; Peeters, P.H.M.; Van Der Graaf, Y.; Grobbee, D.E.; Van Der
Schouw, Y.T. Age at Menopause, Cause-Specific Mortality and Total Life Expectancy. Epidemiology 2005, 16,
556–562. [CrossRef]
Rocca, W.A.; Grossardt, B.R.; De Andrade, M.; Malkasian, G.D.; Melton, L.J. Survival patterns after
oophorectomy in premenopausal women: A population-based cohort study. Lancet Oncol. 2006, 7, 821–828.
[CrossRef]
Parker, W.H.; Broder, M.S.; Chang, E.; Feskanich, D.; Farquhar, C.; Liu, Z.; Shoupe, D.; Berek, J.S.; Hankinson, S.;
Manson, J.E. Ovarian Conservation at the Time of Hysterectomy and Long-Term Health Outcomes in the
Nurses’ Health Study. Obstet. Gynecol. 2009, 113, 1027–1037. [CrossRef] [PubMed]
Gierach, G.L.; Pfeiffer, R.M.; Patel, D.A.; Black, A.; Schairer, C.; Gill, A.; Brinton, L.A.; Sherman, M.E.
Long-term overall and disease-specific mortality associated with benign gynecologic surgery performed at
different ages. Menopause 2014, 21, 592–601. [CrossRef] [PubMed]

Medicina 2019, 55, 482

36.

37.
38.
39.
40.

41.

42.

43.
44.
45.

46.
47.

48.

49.

50.
51.
52.

10 of 10

Mytton, J.; Evison, F.; Chilton, P.J.; Lilford, R.J. Removal of all ovarian tissue versus conserving ovarian tissue
at time of hysterectomy in premenopausal patients with benign disease: Study using routine data and data
linkage. BMJ 2017, 356, 372. [CrossRef] [PubMed]
Colditz, G.A.; Willett, W.C.; Stampfer, M.J.; Rosner, B.; Speizer, F.E.; Hennekens, C.H. Menopause and the
Risk of Coronary Heart Disease in Women. N. Engl. J. Med. 1987, 316, 1105–1110. [CrossRef] [PubMed]
Rivera, C.M.; Grossardt, B.R.; Rhodes, D.J.; Brown, R.D.; Roger, V.L.; Melton, L.J.; Rocca, W.A. Increased
cardiovascular mortality following early bilateral oophorectomy. Menopause 2009, 16, 15–23. [CrossRef]
Ingelsson, E.; Lundholm, C.; Johansson, A.L.V.; Altman, D. Hysterectomy and risk of cardiovascular disease:
A population-based cohort study. Eur. Heart J. 2011, 32, 745–750. [CrossRef]
Rocca, W.A.; Shuster, L.T.; Grossardt, B.R.; Maraganore, D.M.; Gostout, B.S.; Geda, Y.E.; Melton, L.J. Long-term
effects of bilateral oophorectomy on brain aging: Unanswered questions from the Mayo Clinic Cohort Study
of Oophorectomy and Aging. Women’s Health 2009, 5, 39–48. [CrossRef]
Bove, R.; Secor, E.; Chibnik, L.B.; Barnes, L.L.; Schneider, J.A.; Bennett, D.A.; De Jager, P.L. Age at surgical
menopause influences cognitive decline and Alzheimer pathology in older women. Neurology 2014, 82,
222–229. [CrossRef]
McPherson, K.; Herbert, A.; Judge, A.; Clarke, A.; Bridgman, S.; Maresh, M.; Overton, C. Psychosexual
health 5 years after hysterectomy: Population-based comparison with endometrial ablation for dysfunctional
uterine bleeding. Health Expect. 2005, 8, 234–243. [CrossRef] [PubMed]
Rhodes, J.C.; Kjerulff, K.H.; Langenberg, P.W.; Guzinski, G.M. Hysterectomy and Sexual Functioning. JAMA
1999, 282, 1934. [CrossRef] [PubMed]
Richelson, L.S.; Wahner, H.W.; Melton, L.J.; Riggs, B.L. Relative Contributions of Aging and Estrogen
Deficiency to Postmenopausal Bone Loss. N. Engl. J. Med. 1984, 311, 1273–1275. [CrossRef] [PubMed]
Kardinaal, A.F.M.; Morton, M.S.; Brüggemann-Rotgans, I.E.M.; Van Beresteijn, E.C.H. Phyto-oestrogen
excretion and rate of bone loss in postmenopausal women. Eur. J. Clin. Nutr. 1998, 52, 850–855. [CrossRef]
[PubMed]
Cann, C.E. Spinal mineral loss in oophorectomized women. Determination by quantitative computed
tomography. JAMA 1980, 244, 2056–2059. [CrossRef] [PubMed]
Mucowski, S.J.; Mack, W.J.; Shoupe, D.; Kono, N.; Paulson, R.; Hodis, H.N. The Effect of Prior Oophorectomy
on Changes in Bone Mineral Density and Carotid Artery Intima-Media Thickness in Postmenopausal Women.
Fertil. Steril. 2014, 101, 1117–1122. [CrossRef] [PubMed]
Karim, R.; Dell, R.M.; Greene, D.F.; Mack, W.J.; Gallagher, J.C.; Hodis, H.N. Hip fracture in postmenopausal
women after cessation of hormone therapy: Results from a prospective study in a large health management
organization. Menopause 2011, 18, 1172–1177. [CrossRef]
Jacoby, V.L.; Vittinghoff, E.; Nakagawa, S.; Jackson, R.; Richter, H.E.; Chan, J.; Kuppermann, M. Factors
Associated with Undergoing Bilateral Salpingo-Oophorectomy at the Time of Hysterectomy for Benign
Conditions. Obstet. Gynecol. 2009, 113, 1259–1267. [CrossRef]
Jain, S.H.; Somalwar, S.A. Analysis of Prophylactic Salpingo-oophorectomy at the Time of Hysterectomy for
Benign Lesions. J. Mid-Life Health 2019, 10, 29–32.
Matthews, C.A. Management Strategies for the Ovaries at the Time of Hysterectomy for Benign Disease.
Obstet. Gynecol. Clin. N. Am. 2016, 43, 539–549. [CrossRef]
Larson, C. Prophylactic bilateral oophorectomy at time of hysterectomy for women at low risk: Acog revises
practice guidelines for ovarian cancer screening in low-risk women. Curr. Oncol. 2013, 21, 9–12. [CrossRef]
[PubMed]
© 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

