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Prophylactic bilateral salpingo-oophorectomy (PBSO) is regularly performed when patients have a high risk of
developing ovarian cancer (i.e. a personal or family history). Most commonly, PBSO is performed in pre-
menopausal womenwho have completed childbearing. Themajor risk of uterine preservation is future develop-
ment of endometrial cancer. We report two cases that highlight such occurrences in women who believed that
the uterus was important for sexual function. The misunderstanding that the uterus is important for sexual sat-
isfaction should be thoroughly discussed and rectified prior to initial surgery. This is especially important in pa-
tients who may eventually require hormone replacement therapy.

© 2020 Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

In the general female population, it is estimated that there is a 1%
lifetime risk of developing ovarian cancer [1]. However, this risk may
be dramatically increased by a family history of such cancer: 23% of
ovarian cancers are related to hereditary conditions [1]. Unfortunately,
there is no effective screening test for ovarian cancer. Patients at high
risk of developing it are recommended to undergo PBSO and hysterec-
tomy upon completion of child-bearing [2]. However, some women de-
cline prophylactic hysterectomy due to an erroneous belief that removal
of the uterus will result in sexual dysfunction. Patients who choose to
retain their uterusmay be at increased risk of future endometrial cancer.
We present two such cases that spotlight the development of endome-
trial cancer after PBSO whilst preserving the uterus.

2. Cases

The first case concerned a 59-year-old Caucasian womanwith a his-
tory of BRCA1 tumor suppressor genemutation. The patient had under-
gone a risk-reducing bilateral salpingo-oophorectomy 12 years prior to
presentation. Presurgically, the patient was counseled on the potential
risks of uterine preservation. Against advice, the patient opted to forego
hysterectomy for fear that she would lose the ability to experience
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sexual stimulation and pleasure. The patient presented to the office
with a primary complaint of breakthrough bleeding. Office endometrial
biopsy confirmed a diagnosis of endometrial malignancy. The patient
was referred to a gynecologic oncologist for further management.

Other than the BRCA1 positive status, the patient had no significant
medical history. She underwent yearly breast cancer screening with
magnetic resonance imaging (MRI). Therewas a family history of breast
and colon cancer in her cousins. At presentation, the patientwas gravida
4, para 2, and was sexually inactive. She had never used any form of
birth control and pap smears had always been normal. She had not re-
ceived hormone replacement therapy (HRT). She denied any history
of tobacco, alcohol or illicit drug use.

The endometrial biopsy revealed amoderately differentiated adeno-
carcinoma. She underwent an exploratory laparotomy, extrafascial hys-
terectomy with partial vaginectomy, bilateral pelvic and selective para-
aortic lymphadenectomy. During surgical intervention, the patient was
found to have extensive lymphovascular invasion into the
myometrium, with two-thirds of the myometrium involved. Pelvic
lymphadenectomy included 7 lymph nodes in the right pelvis, 13
lymph nodes in the left pelvis and 3 lymph nodes in the para-aortic
space. All were negative on final pathology. The dimensions of the
tumor were 5.2 × 5.0 × 2.0 cm. The disease was histologically catego-
rized as FIGO grade 2 with extension encompassing two-thirds of the
thickness of the myometrium. All margins of resection were disease-
free. Due to the aforementioned pathological disruption and pro-
nouncements, the disease was classified as stage Ib, moderately differ-
entiated endometrial cancer with extensive lymphovascular invasion.
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Given the recurrence rate of 30% and BRCA1 status, she was subse-
quently prescribed 6 cycles of cytotoxic chemotherapy with carboplatin
and taxol.

The second case concerns a 64-year-old Caucasian woman with a
history of bilateral oophorectomy due to family history of ovarian can-
cer. Shewas referred to a gynecologic oncologist after undergoing intra-
cavitary uterine hysteroscopic assessment and endometrial tissue
sampling due to postmenopausal vaginal spotting. A working diagnosis
of urinary tract infectionwas empirically arrived at; however, urine cul-
tures were negative. Symptoms persisted so attention was turned to
uterine cavity evaluation. As mentioned, hysteroscopic evaluation
with concurrent biopsy was performed. Final histology of the biopsy
was consistent with mixed endometrial adenocarcinoma, predomi-
nantly endometrioid with focal clear cell carcinoma and a rare compo-
nent of serous carcinoma.

The patient was gravida 0, para 0 and had used oral contraceptive
pills for 39 consecutive years. She had undergone risk-reducing bilateral
oophorectomy 13 years previously following the demise of her mother
secondary to ovarian cancer. Patient declined BRCA1 and 2 investigative
studies. On the other hand, the patient's sister tested negative for both
oncogenic mutations. The patient opted to maintain her uterus due to
fear of sexual dysfunction. She underwent iatrogenic menopause at
age 51 after bilateral oophorectomy and did not receive hormone re-
placement therapy (HRT). Otherwise, she had no gynecological com-
plaints. Her medical history was positive for asthma and she had up-
to-date routine age-appropriate screening. She denied any current to-
bacco, alcohol or illicit drug use. Initial office physical examination re-
vealed a stenotic cervix. She had a palpable 8-week-size uterus. There
were no other significant findings.

Ultrasound imaging demonstrated a 5.4 × 3.9 × 4.3 cm uterus
with a right-sided fibroid measuring 2.3 cm. There were complexed
endometrial echoes and a thickened 12 mm endometrial stripe with
a small amount of endometrial fluid. The endometrial cavity ap-
peared irregular and lobulated. The right and left ovaries were sur-
gically absent.

The patient underwent an exploratory laparotomy, extrafascial hys-
terectomy, bilateral pelvic and selective para-aortic lymphadenectomy,
and partial omentectomy. The dimensions of the uterine specimenwere
5.5 × 3.5 cm. Final histologic evaluation was positive for an
endometrioid adenocarcinoma, FIGO grade 1. Less than one half of the
myometrium was involved. The omentum and selected lymph nodes
were all negative formetastases. Therewas no evidence of clear cell car-
cinoma. Additional DNA mismatch repair immunoassay for hereditary
non-polyposis-related endometrial carcinoma was negative.
3. Discussion

The estimated risk of developing ovarian cancer in the general fe-
male population is 1% [1]. Family history plays a significant role in the
risk, with 23% of ovarian cancers being related to hereditary conditions
[1]. For example, the rate of developing ovarian cancer is significantly
increased in BRCA positive women. By age 70, 39–46% of patients posi-
tive for BRCA1 and 11–12% of patients positive for BRCA2 develop ovar-
ian cancer [1]. Syndromes which increase the risk of ovarian cancer
development include Lynch syndrome and Li-Fraumeni [3]. Once a pa-
tient has been diagnosed with ovarian cancer, the five-year survival
rate is estimated to be around 47%. However, most patients are diag-
nosed at stage III and stage IV and hence have lower survival rates:
41% and 20% respectively [4]. Currently, there is no effective screening
test for ovarian cancer [2]. Consequently, patients at high risk of devel-
oping ovarian cancer are recommended to undergo a prophylactic bilat-
eral salpingo-oophorectomy and hysterectomy after child-bearing [2].
For patients at average risk, a bilateral salpingo-oophorectomy is rec-
ommended if the patient is already undergoing a hysterectomy for an-
other condition [2].
Patients may be adamant about preserving their uterus due to the
belief that there is post-hysterectomy sexual dysfunction. In one study
by Lonnée-Hoffman and Pinas, 20% of women reported deteriorated
sexual function after a hysterectomy. Notwithstanding, other factors
such as pre-operative sexual dysfunction and depression have been
shown to play a role [5]. Furthermore, studies show that the removal
of the ovaries, causing a significant decrease in estrogen, plays a far
larger, deleterious role in sexual function post-operatively [5]. There
have been some reports showing increased sexual function after hyster-
ectomy. However, these patients usually suffer frombenign uterine dys-
function before surgery [6,7]. Overall, studies are inconclusive and
further investigation is required.

If the patient elects to undergo only a bilateral salpingo-
oophorectomy, inspection of the peritoneal cavity, pelvic washings
and removal of all adnexal tissue to the insertion point on the uterus
should be executed, following both the American College of Obstetri-
cians and Gynecologists (ACOG) and the Society of Gynecologic Oncol-
ogy [8]. In pre-menopausal patients, this approach will result in
surgical primary ovarian insufficiency. A discussion of hormone replace-
ment therapy should be conducted [9].

The patients featured in the case reports developed post-bilateral
salpingo-oophorectomy endometrial cancer. Whether a prophylactic
hysterectomy should have been done to prevent endometrial cancer
is therefore the question. In 2015, there was a 26.5% incidence rate of
uterine cancer in the US [10]. 10% of uterine cancer cases are genetic.
Only 5% of uterine cancers are related to a site-specific genetic disorder
such as Lynch syndrome [11,12]. Few studies have investigated the in-
cidence of uterine cancer after risk-reducing bilateral salpingo-
oophorectomy. One study done by Shu et al. found that in BRCA-
positive patients who chose to undergo only bilateral salpingo-
oophorectomy, the rate of endometrial cancerwas not elevated [13]. In-
terestingly, the incidence of the serous subtype of uterine cancer, the
more deadly subtype, was elevated compared with the general popula-
tion [13]. One of the presented patients developed a very rare subtype
of endometrial cancer: clear cell. Both the serous and clear cell histolog-
ical subtypes fall under type 2 uterine cancer, which comprise only 20%
of all uterine cancers [14]. Type 1 uterine cancer is more common and
histologically is only the endometrioid subtype [15]. A proposed
model by Sherman suggests that an atrophic endometrium contributes
to the development of type II uterine cancer [15]. This model could sug-
gest that patients with bilateral salpingo-oophorectomy could be more
susceptible to developing type II uterine cancer, especially those who
have the procedure done before menopause. Inquiries into the effects
of prophylactic bilateral salpingo-oophorectomy and the development
of type 2 uterine cancer could be very enlightening. Nonetheless, it
may be challenging to attain a statistically significant number of pa-
tients for participation in the study group, given the rarity of both
type 2 uterine cancer and patients who opt for uterine preservation
with a bilateral salpingo-oophorectomy. A study published by de
Jonge et al. in 2019 demonstrated an increased risk of endometrial can-
cer in those with germline BRCA-associated hereditary breast and ovar-
ian cancer (HBOC) syndrome. Their patients with loss-of-heterogeneity
(LOH) germline BRCAmutations weremore likely to be diagnosed with
non-endometrioid and grade 3 histology, whereas those with negative
LOH status mainly had grade 1 endometrioid endometrial cancer.
While we do not know the LOH status fo the two patients reported
here, just their individualized increased genetic risk may have been as-
sociated with the eventual development of a rare endometrial cancer
[16].

4. Conclusion

When performing a risk-reducing, prophylactic bilateral salpingo-
oophorectomy, it is of paramount importance to effectively and exten-
sively counsel patients regarding the risks incurredwith uterine preser-
vation. Both genetic variants (BRCA1 and BRCA2) typically identified



3S. Halassy et al. / Case Reports in Women's Health 26 (2020) e00195
with ovarian cancer are similarly associatedwith a high risk of endome-
trial cancer. Should the patient demonstrate hesitancy over or a fear los-
ing sexual functionwith loss of her uterus, appropriate advice regarding
the lack of evidence supporting this fallacy should be given. This could
protect the patient against a future diagnosis of endometrial cancer.
This applies primarily in the case of bilateral salpingo-oophorectomy
in pre-menopausal women where hormone replacement therapy may
be considered. Preoperative counseling from providers and healthcare
practitioners is crucial in maintaining both the short- and the long-
term health of our patients.
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