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Abstract: Hysterectomy, most often performed because of bleeding disorders or uterine leiomyoma,
is one of the most common major surgical procedures in women and is usually performed during
the perimenopausal period on ages 45-55 years. Hysterectomy may be combined with bilateral
salpingo-oophorectomy, as a risk-reducing procedure to minimize the risk of ovarian cancer. An open
question is whether concomitant oophorectomy, with cessation of ovarian androgen secretion, has any
long-term effects on sexual function. In the present prospective cohort study of women undergoing
benign hysterectomy, the long-term (10-12 years) effects on sexual function and changes in sex
hormone levels were investigated in women having undergone perimenopausal hysterectomy, with
or without concomitant bilateral salpingo-oophorectomy. Originally, 491 women (mean age around
50 years) were operated with (patient preference) either only hysterectomy (HYST) or hysterectomy
plus bilateral salpingo-oophorectomy (HYST + BSO), and 441 women (90%; HYST; n = 271 and
HYST + BSO; n = 170) completed a one-year survey. In the present study, 185 women (42%) of
the cohort with one-year follow up participated in the long-term follow up after 10— 12 years.
Follow-up was with the 10-item McCoy Female Sex Questionnaire and blood analysis of levels of
testosterone, estradiol and sexual-hormone-binding globulin. The results showed that specific aspects
of sexual function were lower after HYST + BSO compared to HYST 10-12 years after surgery. These
lowered items were frequency of sexual fantasies, enjoyment of sexual activity, sexual arousal, and
orgasmic frequency. No long-term differences in sex hormone levels were found between the two
groups. In conclusion, some items related to sexual function were lower after HYST + BSO in a
long-term perspective study, although the levels of testosterone were unaltered. This finding may
have implications for clinical recommendations concerning prophylactic salpingo-oophorectomy or
for hysterectomy during the perimenopausal age.
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1. Introduction

Hysterectomy is the second most common major surgical procedure of women, with
more than 430,000 hysterectomies performed in the USA in 2010 [1]. More than 90%
of hysterectomies are conducted on benign indications, with leiomyoma, bleeding and
endometriosis representing the primary diagnosis of around 30%, 22% and 16%, respec-
tively [2]. More than two-thirds of all hysterectomies are performed before menopause,
with the highest incidence in the age span 4049 years (43%) [1].

The uterus does not exert any endocrine function. Surgical removal of the uterus is a
reasonable definitive option for women experiencing benign uterine diseases impacting
quality of life or resulting in chronic problems [3].

When performing hysterectomy surgery, it is possible to also perform a bilateral
salpingo-oophorectomy, in order to minimize the risk of future ovarian malignancy. How-
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ever, the number needed to treat (NNT) with bilateral salpingo-oophorectomy to avoid one
case of ovarian cancer is shown to be somewhere between 273 and 323 [4,5]. Solid data
show that premenopausal oophorectomy should only be performed if strictly necessary,
and along with substitution with estrogens until the age of natural menopause [6,7]. There
are also studies showing that oophorectomy in conjunction with hysterectomy is likely to
be associated with increased morbidity and mortality [8,9].

There are controversies regarding how oophorectomy affects sexual function expressed
as libido, sexual arousal, orgasmic frequency, and satisfaction. Some studies suggested that
the rapid androgen decline associated with oophorectomy would negatively affect sexual
function [10,11], at least in the short-term perspective. However, a Swedish prospective
one-year study, including the patient material of the present study, assessing the androgen
levels and sexual function one year after hysterectomy with or without oophorectomy
could see only a slight decline in levels of ovarian-derived androgens after oophorectomy
and no difference in sexual function when comparing the two groups one year after surgical
intervention [12]. The prevalence of hysterectomy and the potential effects of the surgery
on aspects of sexual function calls for further research of this as a part of increasing the
understanding of health in aging women. The aim of the present study was to extend the
Swedish study material mentioned above and compare the long-term (10-12 years) effects
on sexual function after only hysterectomy with the combined procedure of hysterectomy
and bilateral salpingo-oophorectomy:.

2. Material and Methods
2.1. Study Sample

The cohort for the present study incorporates more than 300 women who were hys-
terectomized with or without concomitant bilateral salpingo-oophorectomy and followed
prospectively to assess potential effects on sexual function and androgen levels. Unilateral
salpingo-oophorectomy was performed because ovarian cysts were discovered during
surgery, and malignancy could not be ruled out on 12% of the women in the HYST group;
histologic evaluation proved these adnexal cysts as benign. Subtotal hysterectomy was
more common in the HYST group (24%) than in the HYST + BSO group (4%). No differences
between the two groups regarding educational level, occupational status, tobacco smoking,
previous use of oral contraceptives, gynecologic surgical intervention, age at menarche, or
number of pregnancies or deliveries was present. The preoperative body mass index was
similar in the two groups and remained stable during the post-operative follow-up. At
the short-term follow-up, no negative effects regarding sexual function were seen in either
group, these results are described in detail in a Ph.D thesis from 2004 [12].

2.2. Patients

The study sample included women scheduled for elective hysterectomy on benign
indication. The study was approved by the Gothenburg Regional Ethics Review Board
(reference no.: 506-07) and all women gave their informed consent to participate. Initial
recruitment took place between March 1996 and December 1999. Women of perimenopausal
age (45-55 years) scheduled for elective hysterectomy at Sahlgrenska University Hospital
in Gothenburg, Sweden, or at the associated regional Boras Hospital, Sweden, were invited
to participate. Inclusion criteria were being part of a partner relationship, an age of
45-55 years, last menstruation >12 months prior, scheduled for hysterectomy on benign
indication, and being sexually active. For this study, being sexually active was defined
as >one episode of intercourse per month during the past 6 months before the start of
the study. Exclusion criteria were psychiatric disease that could interfere with the studied
outcome, e.g., depression, and previously seeking medical care for sexual problems.

In total, 491 women were included in the study and 441 completed the short-term
(one year) follow-up while 50 women were lost during follow-up. The gynecologist
informed the women their option to either undergo only a hysterectomy (HYST group) or
to undergo a hysterectomy with a salpingo-oophorectomy (HYST + BSO group). Thus, this



J. Clin. Med. 2023, 12, 4976

30f9

patient preference-selection study included 271 women in the HYST group and 170 in the
HYST + BSO group. A total of 32 women in the HYST group underwent unilateral salpingo-
oophorectomy since ovarian cysts were discovered during surgery, hence malignancy could
not be dismissed, and they were excluded from further analysis in this study. Ten to twelve
years after surgery, a long-term follow-up study on the same cohort was initiated. Of
the original 441 women, 185 (41.9%) completed the long-term follow-up questionnaires,
115 (62.2%) in the HYST group and 70 (37.8%) in the HYST + BSO group. The comparisons
in this paper are on differences between the groups in the long-term follow-up and not on
differences between each woman at short- and long-term follow-up.

3. Procedures

At inclusion, the women met the surgeon who would perform the surgery. The
woman was informed considering the possibility of also performing a prophylactic bilateral
salpingo-oophorectomy at the same time as the hysterectomy and thereafter selected one of
the two procedures. At inclusion and one year after surgery, blood samples for the analysis
of hormones were taken and the women were asked to fill in the 10-item Swedish version
of the McCoy’s Female Sex Scale (MFSQ). Data from baseline (before surgery) and at one
year after surgery have been published [12].

The present study is a follow-up using data collected 10-12 years after surgery, includ-
ing the women of the HYST group and the HYST + BSO group. The women were invited
by mail to participate, and one co-author (CB) saw all the women for a gynecological
examination. Blood samples were taken for analysis (see below) of the same hormones as
at baseline and at the one-year observation. The women were asked to fill in the MFSQ at
home, to be returned by mail to the researchers.

Assays

Venous sex blood hormones were taken preoperatively, at one-year follow-up and after
10-12 years. The samples of venous sex blood hormones were taken during office hours,
the samples were not standardized to avoid menstrual cyclical or circadian variations. The
blood samples were immediately centrifuged, and the plasma was stored at 20 °C. Plasma
concentrations of testosterone (T) (nmol/L), estradiol (E) (nmol/L), and sex-hormone-
binding globulin (SHBG) (nmol/L) were determined by time-resolved fluoro immunoassay
using DELFIA®Kits obtained from Wallac Oy, Turku, Finland. The free androgen index
(FAI) was calculated from the ratio 100 x (T/SHBG). Of the 185 women completing the
long-term follow-up questionnaires, 77 had complete blood samples taken.

4. Questionnaire

Sexual function was assessed by MFSQ, which originally contained 19 items [13]. This
was later been modified to a 10-item version that has previously been used in studies
investigating sexual functioning in perimenopausal women [14,15]. This study used the
Swedish translation version of MFSQ. This scale is focused on sexual experience and
responsiveness during the last 30 days. Each item addresses different aspects of sexual
life as follows: 1. satisfaction with present sexual activity; 2. frequency of sexual fantasies;
3. enjoyment of sexual activity; 4. sexual arousal; 5. orgasmic frequency; 6. lubrication;
7. dyspareunia; 8. relationship to the partner as a lover; 9. relationship to the partner as
a friend; and 10. coital frequency. The MFSQ scale consists of seven grades where a high
value signifies high satisfaction and a low value low satisfaction.

Statistical Methods

For the included variables, the differences between the two types of surgery were
analyzed with Mann-Whitney U tests or independent sample t-tests depending on the type
of data. A p-value of 0.05 or less was considered statistically significant. All calculations
were performed using SPSS v21 for PC.
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5. Results

The HYST group members were on average 3 years younger than the HYST + BSO
group (Table 1). Mean weight, mean age at menarche, number of pregnancies and deliveries
were similar in both groups.

Table 1. Exposure characteristics. Mean values with standard deviations (SD), results from t-test.

HYST (n=115) HYST + BSO (n =70) p-Value

Mean age at follow-up (SD) 62 (3) 65 (2.7) <0.01
Mean weight in kg (SD) 72 (13.4) 71 (11.1) 0.68
Mean age at menarche in years (SD) 13 (1.4) 13 (1.3) 0.76
Mean number of pregnancies (SD) 3(1.2) 2(1.2) 0.19
Mean number of deliveries (SD) 2(1) 2(1) 0.31

Table 2 shows differences in hormone levels between the groups and longitudinal
changes within the groups between short-term and long-term follow-up. The hormone
levels were similar in both the HYST group and HYST + BSO group at the short-term
follow-up for testosterone, estradiol, and the free androgen index. Between the one year
and 10-12 years follow-ups, these levels declined in both groups. SHBG was higher in the
HYST group at the short-term follow-up. The SHGB value decreased slightly in the HYST
group between follow-ups. This was not the case for the HYST + BSO group where the
SHBG levels increased between follow-ups. However, these changes were non-significant.
No other differences considering sex hormone levels were found between the groups.

Table 2. Sex hormone levels for the HYST and HYST + BSO groups at short- and long-term follow-up,
results from t-test with standard deviations (SDs).

Testosterone (nmol/L) HYST HYST + BSO p-Value
One-year mean (SD) (n) 1.64 (1.29) (110) 1.48 (0.56) (23) 0.35
Long-term mean (SD) (n) 1.03 (0.75) (62) 0.85 (0.53) (25) 0.20
Estradiol (nmol/L) HYST HYST + BSO p-Value
One-year mean (SD) (n) 0.36 (0.31) (113) 0.29 (0.18) (21) 0.17
Long-term mean (SD) (n) 0.14 (0.18) (61) 0.10 (0.09) (26) 0.17
SHBG A (nmol/L) HYST HYST + BSO p-Value
One-year mean (SD) (n) 73.81 (42.97 (112) 60.09 (23.06) (21) 0.04
Long-term mean (SD) (n) 68.29 (30.38) (53) 68.22 (27.20) (24) 0.99
FAI B HYST only HYST + BSO p-Value
One-year mean (SD) (n) 3.25(5.95) (109) 2.70 (1.06) (21) 0.38
Long-term mean (SD) (n) 1.68 (1.30) (51) 1.28 (1.12) (22) 0.18

A: Sex-hormone-binding globulin, B: Free androgen index.

Table 3 shows rank mean values on MSFQ questionnaires between HYST and

HYST + BSO at the long-term follow-up. The HYST + BSO group had lower values
on frequency of sexual fantasies, enjoyment of sexual activity, sexual arousal, and orgasmic
frequency. No other differences were found.
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Table 3. Rank-mean for HYST group in comparison with HYST + BSO group on each of the items in
the McCoy sexual functioning questionnaire, results of Mann-Whitney U test.

HYST HYST + BSO
Mccoy Item Rank-Mean Rank-Mean p-Value
Satisfaction with present sexual activity level (n) 85.54 (108) 88.12 (64) 0.74
Frequency of sexual fantasies during last month (n) 94.09 (108) 76.72 (66) 0.02
Enjoyment of sexual activity (n) 70.16 (85) 56.70 (45) 0.05
Frequency of feeling arousal during sexual activity (n) 68.31 (80) 53.56 (45) 0.03
Orgasmic frequency (n) 69.87 (82) 49.91 (43) 0.01
Frequency of vaginal dryness (n) 61.72 (83) 70.91 (46) 0.18
Frequency of dyspareunia (n) 60.43 (82) 70.50 (45) 0.13
Satisfaction with the partner as lover (n) 64.88 (84) 66,63 (46) 0.80
Satisfaction with partner as friend (n) 73.76 (92) 73.20 (54) 0.40
Prior coital frequency before gynecological condition (n) 71.27 (96) 77.06 (53) 0.41

6. Discussion

The present study is a unique, more-than-10-year follow up of the sexual function after
hysterectomy with or without concomitant bilateral salpingo-oophorectomy. No other long-
term prospective studies of these or similar patient groups and with sexuality and hormone
levels as endpoints exist. The major findings were that specific aspects of the sexual function
were higher in the HYST group than in the HYST + BSO group in a long-term perspective.
These specific items were sexual fantasies, sexual arousal, enjoyment of sexual activity
and orgasmic frequency. There were no differences between the groups when comparing
satisfaction with the partner as a friend or lover, vaginal dryness, or dyspareunia.

The results of sexual function after hysterectomy with concomitant bilateral salpingo-
oophorectomy are in line with earlier research. A systemic review from 2016, however, lack-
ing long-term prospective studies over 5 years, concluded hysterectomy alone or together
with unilateral oophorectomy to be less deteriorating on sexual function than hysterec-
tomy with concomitant bilateral salpingo-oophorectomy [16]. Rhodes and coworkers [17]
linked anorgasmia to bilateral salpingo-oophorectomy at a one-year follow-up. Another
study found, in a five-year follow-up, that women with bilateral salpingo-oophorectomy
in a higher degree suffered from loss of libido and difficulties with sexual arousal [11].
Other studies have not found this association; Teplin and coworkers [18] found at no
time of their follow-up visits (6, 12, 18, 24 months) differences in sexual function between
hysterectomy and hysterectomy with bilateral salpingo-oophorectomy. Kokcu and cowork-
ers [19] reported significant worsening of vaginal dryness after hysterectomy with bilateral
salpingo-oophorectomy compared to hysterectomy but no differences in overall sexual func-
tion. The population of the present study was based on material from a previous short-term
follow-up that did not find any differences in sexual function between hysterectomy and
hysterectomy with bilateral salpingo-oophorectomy at follow up one year after surgery [12].
Thus, it may be that potential the negative effect on sexuality by oophorectomy and loss of
ovarian steroids are more apparent in a longer time frame.

It is likely to assume that multiple factors contribute to the results on sexual function
in this study. The composition of the study population, the inherent motive of one specific
questionnaire assessing sexual function, the use of hormone replacement therapy (HRT)
with estrogens during the initial years after oophorectomy, but not in the long run, may
provide partial explanations.

In the present study, the HYST + BSO group was slightly older compared to the
HYST group and that may affect the results concerning sexuality. The same has been
found in earlier studies on this issue [11]. A suggested factor has been that increasing
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age often indicates a decline in enjoyment and interest of sexual activities and therefore
might affect the result [20]. Aziz [12] proposed a tendency of women with well-functioning
sexual life to be prone to choosing hysterectomy rather than hysterectomy with bilateral
salpingo-oophorectomy when considering the procedure. The reason for this was not fully
understood but possible explanations were local praxis and how the information was given
to the woman prior to the procedure.

The present study results concerning sexuality relied on the MSFQ questionnaire which
focus on a broad range of aspects of sexual life. The questionnaire covers physiological as
well as psychosexual aspects of the sexual function with questions including the satisfaction
of the partner as a friend and the satisfaction of the partner as a lover. While sexual function
is indeed a multi-facetted function, based on several physiological and psychological items,
the possibilities of a complete assessment from a 10-item questionnaire could be questioned.
Moreover, for the evaluation of the appropriate surgical method, the primary interest is to
investigate physiological effects and hormonal changes of the procedure that could impact
the sexual function. In recent years, the Female Sexual Function Index (FSFI) has been
the most widely known assessment tool for sexual function with six key domains: desire,
arousal, lubrication, orgasm, satisfaction, and pain [21]. The focus of the FSFI is to a lager
extent in line with the physiological reactions to sexual stimuli and it is possible that for
the present study; if it used the FSFI questionnaire, its findings may have differed. Another
issue that is worth mentioning is that we do not have data on the number of women that
were sexually inactive. In total, 10 women responded to have a very unsatisfactory level
of current sexual activity and did not complete the rest of the MSFQ. It is likely that our
interpretation that these women were sexually inactive is correct, but we cannot be sure.

In this study, the 10-item MSFQ was used; if we would have used the full 19 items
questionnaire, we would have had access to the question on frequency of sexual inter-
course. However, that concerns the last four weeks and only sexual activity in the form
of intercourse. It may not entirely capture relevant aspects of whether a person considers
themself as sexually active or not. If we would conduct this study again, we would include
a question similar to “Do you consider yourself to be sexually active?” with the following
alternatives: Yes; No; No, but I would like to be; and a possibility of a free text option.
By doing so, we believe that we would more accurately capture the possible dimensions
of this question for aging women. The number of women that completed each question
of the MSFQ varies, as shown in Table 3. We believe that this may be an indication that
they found some of the questions irrelevant, which could indicate that they were sexually
inactive. This means that the results are preferably interpreted per question in the MSFQ.

The effect of HRT on sexual function after bilateral salpingo-oophorectomy is debated.
Adelman and Sharp [10] suggest in a large review that HRT might lower the negative
consequences on lubrication and vaginal dryness after bilateral salpingo-oophorectomy but
on the aspects of sexual arousal and overall enjoyment of sexual activities, the impact is yet
to be explained. In this study, there was not enough data on the use of HRT, and we were
not able to draw further conclusions, but this is a factor that would be beneficial to address
in future studies on the subject. However, considering that Swedish recommendations are
avoid systemic HRT after the age of 60 years for menopausal symptoms, it is likely that
very few women of either group used systemic estrogens [22]. Moreover, there were no
differences in estradiol levels between the two groups, further indicating that the use of
exogenous estrogens was not different between the two groups.

Concerning levels of testosterone, estradiol, and the free androgen index there were
not different between the HYST and HYST + BSO group at the follow-ups. At the short-term
follow-up, the HYST group had higher levels of SHGB compared to the HYST + BSO group.
Between follow-ups the SHBG for the HYST group decreased while in the HYST + BSO
group, the change was an increase. The SHBG is known for its U-shaped trajectory in
women during the decades of life. An all-time low has been suggested somewhere between
the sixth and seventh decade of life [23,24]. The differences found in SHBG levels in
this study might be related to the difference in age between the two groups. Thus, the
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younger HYST group was still reaching towards the lowest SHBG levels and the older
HYST + BSO group was turning upwards in between the follow-ups. However, these
changes were non-significant, and more research is needed to understand if this is a
repeatable finding. Although some studies have suggested that SHBG levels might be
related to other comorbidities such as metabolic syndrome, diabetes, and coronary heart
disease (CHD), the mechanisms for these relationships are still largely unknown and
a possible field for future investigation. The study also investigated the within-group
hormonal changes with an expected general decline of the sex hormone levels with time.
Between the short-term and long-term follow-up, there was a notable drop-out number
in the HYST group which must be considered when interpreting the results. However,
given that the study also reported the within-group hormone changes, this gives some
verification of the results by showing an expected path of declination with age in both
groups. This indicates that the hormonal results are likely to be representative despite the
drop-out numbers.

Based on previous studies showing an NNT ranging between 273 and 323 for bilateral
salpingo-oophorectomy to avoid one case of ovarian cancer and the results of the present
study finding a small association between bilateral salpingo-oophorectomy and decreased
sexual function, this should be considered when deciding upon concomitant bilateral
salpingo-oophorectomy at time of hysterectomy on benign indications. However, more
prospective studies on the subject are needed.

This study was a prospective cohort study with the advantages of an examination
of multiple variables, sexual function and changes of hormone levels, and the surgical
procedure. Reporting a long-term perspective provided an opportunity to study variables
over time and thus created greater certainty in how the choice of surgery might affect
the outcome for these women. With a prospective design, the risk of selection bias was
minimized. To date, few other prospective long-term follow-up studies are to be found.

One limitation of the study was the number of dropouts during the long-term follow-
up period and warrants consideration when interpreting the results. The study was a
patient preference-selection study and not a randomized trial. This can result in het-
erogenicity between groups and therefore might have affected the results. Further, the
exclusion criteria for taking part in the study were rather strict. Psychiatric disorders such
as minor depression treated with pharmaceuticals led to exclusion. This might influence the
study’s representativity of the general population This study did not include sufficient data
of HRT treatment of the included women and the interpretation of the results must take
this into consideration. There where data on self-reported HRT, but after cross referencing
these data with self-reported drug treatments, a large quantity of the cases seemed to have
confused different types of treatments; therefore, the decision was taken to exclude this
from the final analyses as there were questions regarding the validity. Caution is also
relevant when considering that the loss of patients to the follow-up investigation made
it impossible to study changes on patient level over time. The small number of women
that left hormonal samples on both the short- and long-term follow up were too few to
enable direct comparisons. This, together with the small number of women in the HYST +
BSO group that completed the long-term follow-up, warrants caution when interpreting
the results.

For further studies of sexual function after hysterectomy with or without concomitant
bilateral salpingo-oophorectomy, it would also be of interest to study potential comor-
bidities such as cardiovascular morbidity, CHD and metabolic syndrome. Data of HRT
treatment and a greater and possibly age-controlled study material including participants
with other backgrounds than the Caucasian background could minister further interpreta-
tion and conclusion.

In conclusion, the study results, with 10-12 years of follow-up time, found the long-
term effect on specific aspects of sexual function to be worsening in women undergoing
hysterectomy with concomitant bilateral salpingo-oophorectomy compared to hysterec-
tomy alone. This would favor hysterectomy over hysterectomy with concomitant bilateral
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salpingo-oophorectomy for preservation of sexual function when conducting HYST on
benign indication.

Author Contributions: Conceptualization, M.B., C.B. and A.A.; Methodology, C.B., A.A. and ] H,;
Validation, J.H.; Formal analysis, J.H.; Investigation, M.B., C.B. and A.A.; Resources, M.B.; Data
curation, J.Z. and J.H.; Writing—original draft, ].Z., M.B. and J.H.; Supervision, M.B. and C.B. All
authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki, and approved by the regional Ethics Committee of Gothenburg (ref nr: 506-07 approved
2007-12-19).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data presented in this study can be made available on request from
the corresponding author. The data are not publicly available due to Swedish laws on research ethics
and individual integrity. Before data can be made available, necessary applications to the Swedish
Ethical Review Authority and Regin of Viastra gotaland, Sweden.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Wright, ].D.; Herzog, T.J.; Tsui, J.; Ananth, C.V.; Lewin, S.N.; Lu, Y.S.; Neugut, A.I; Hershman, D.L. Nationwide trends in the
performance of inpatient hysterectomy in the United States. Obstet. Gynecol. 2013, 122, 233-241. [CrossRef] [PubMed]

2. Merrill, M.R. Hysterectomy in the United States, 1997 through 2005. Med. Sci. Monit. 2008, 14, 24-31.

3.  Doganay, M.; Kokanali, D.; Kokanali, M.K.; Cavkaytar, S.; Aksakal, O.S. Comparison of female sexual function in women who
underwent abdominal or vaginal hysterectomy with or without bilateral salpingo-oophorectomy. J. Gynecol. Obstet. Hum. Reprod.
2019, 48, 29-32. [CrossRef]

4. Jacoby, V.L.; Grady, D.; Wactawski-Wende, J.; Manson, ].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]

5. Long Roche, K.C.; Abu-Rustum, N.R.; Nourmoussavi, M.; Zivanovic, O. Risk-reducing salpingectomy: Let us be opportunistic.
Cancer 2017, 123, 1714-1720. [CrossRef]

6. Lokkegaard, E.; Jovanovic, Z.; Heitmann, B.L.; Keiding, N.; Ottesen, B.; Pedersen, A.T. The association between early menopause
and risk of ischaemic heart disease: Influence of hormone therapy. Maturitas 2006, 53, 226-233. [CrossRef]

7. Rocca, W.A.; Gazzuola Rocca, L.; Smith, C.Y.; Grossardt, B.R.; Faubion, S.S.; Shuster, L.T.; Kirkland, J.L.; Stewart, E.A.; Miller, V.M.
Bilateral Oophorectomy and Accelerated Aging: Cause or Effect? J. Gerontol. A Biol. Sci. Med. Sci. 2017, 72, 1213-1217. [CrossRef]
[PubMed]

8. Mytton, J.; Evison, E; Chilton, PJ.; 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. BM] 2017, 356, j372.
[CrossRef] [PubMed]

9. Parker, W.H.; Broder, M.S.; Chang, E.; Feskanich, D.; Farquhar, C.; Liu, Z.; Shoupe, D.; Berek, ].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]

10. Adelman, M.R,; Sharp, H.T. Ovarian conservation vs removal at the time of benign hysterectomy. Am. J. Obstet. Gynecol. 2018,
218, 269-279. [CrossRef]

11.  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]

12.  Aziz, A. Prophylactic Oophorectomy at Elective Hysterectomy Effects on Sexuality and Psychological Well-Being. Ph.D. Thesis,
Sahlgrenska Academy, Gothenburg University, Gothenburg, Sweden, 2004.

13. McCoy, N.L. The McCoy Female Sexuality Questionnaire. Qual. Life Res. 2000, 9, 739-745. [CrossRef]

14. Dennerstein, L.; Lehert, P.; Dudley, E. Short scale to measure female sexuality: Adapted from McCoy Female Sexuality Question-
naire. J. Sex Marital Ther. 2001, 27, 339-351. [CrossRef]

15. Ellstrom Engh, M.A.; Jerhamre, K.; Junskog, K. A randomized trial comparing changes in sexual health and psychological
well-being after subtotal and total hysterectomies. Acta Obstet. Gynecol. Scand. 2010, 89, 65-70. [CrossRef] [PubMed]

16. Evans, E.C.; Matteson, K.A.; Orejuela, EJ.; Alperin, M.; Balk, E.M.; El-Nashar, S.; Gleason, ].L.; Grimes, C.; Jeppson, P.; Mathews,

C.; et al. Salpingo-oophorectomy at the Time of Benign Hysterectomy: A Systematic Review. Obstet. Gynecol. 2016, 128, 476-485.
[CrossRef]


https://doi.org/10.1097/AOG.0b013e318299a6cf
https://www.ncbi.nlm.nih.gov/pubmed/23969789
https://doi.org/10.1016/j.jogoh.2018.11.004
https://doi.org/10.1001/archinternmed.2011.121
https://doi.org/10.1002/cncr.30528
https://doi.org/10.1016/j.maturitas.2005.04.009
https://doi.org/10.1093/gerona/glx026
https://www.ncbi.nlm.nih.gov/pubmed/28329133
https://doi.org/10.1136/bmj.j372
https://www.ncbi.nlm.nih.gov/pubmed/28167486
https://doi.org/10.1097/AOG.0b013e3181a11c64
https://doi.org/10.1016/j.ajog.2017.07.037
https://doi.org/10.1111/j.1369-7625.2005.00338.x
https://www.ncbi.nlm.nih.gov/pubmed/16098153
https://doi.org/10.1023/A:1008925906947
https://doi.org/10.1080/009262301317081098
https://doi.org/10.3109/00016340903353276
https://www.ncbi.nlm.nih.gov/pubmed/19900131
https://doi.org/10.1097/AOG.0000000000001592

J. Clin. Med. 2023, 12, 4976 90f9

17.

18.

19.

20.

21.

22.

23.

24.

Rhodes, ].C.; Kjerulff, K.H.; Langenberg, P.W.; Guzinski, G.M. Hysterectomy and sexual functioning. JAMA 1999, 282, 1934-1941.
[CrossRef]

Teplin, V.; Vittinghoff, E.; Feng, L.; Learman, L.A.; Richter, H.E.; Kuppermann, M. Oophorectomy in Premenopausal Women
Health-Related Quality of Life and Sexual Functioning. Obstet. Gynecol. 2007, 109, 347-354. [CrossRef] [PubMed]

Kokcu, A.; Kurtoglu, E.; Bildircin, D.; Celik, H.; Kaya, A.; Alper, T. Does surgical menopause affect sexual performance differently
from natural menopause? J. Sex Med. 2015, 12, 1407-1414. [CrossRef]

DeLamater, J. Sexual expression in later life: A review and synthesis. J. Sex Res. 2012, 49, 125-141. [CrossRef]

Rosen, R.; Brown, C.; Heiman, J.; Leiblum, S.; Meston, C.; Shabsigh, R.; Ferguson, D.; D’Agostino, R., Jr. The Female Sexual
Function Index (FSFI): A multidimensional self-report instrument for the assessment of female sexual function. |. Sex Marital Ther.
2000, 26, 191-208. [CrossRef]

Region of Stockholm, Pharmaceutical Committee, Expert Group on Obstetrics and Gynecology. Riktlinjer fér Ostrogenbe-
handling av Klimakteriella Besvar [Guidelines for Parmaceutical Teratment of Menapual Issues, in Swedish]. Region of
Stockholm. 2023. Available online: https:/ /janusinfo.se/behandling/expertgruppsutlatanden/kvinnosjukdomarochforlossning/
kvinnosjukdomarochforlossning/riktlinjerforostrogenbehandlingavklimakteriellabesvar.5.6081a39c160e9b38731ala.html (ac-
cessed on 17 July 2023).

Davison, S.L.; Bell, R.; Donath, S.; Montalto, ].G.; Davis, S.R. Androgen levels in adult females: Changes with age, menopause,
and oophorectomy. . Clin. Endocrinol. Metab. 2005, 90, 3847-3853. [CrossRef] [PubMed]

Maggio, M.; Lauretani, F.; Basaria, S.; Ceda, G.P; Bandinelli, S.; Metter, E.J.; Bos, A ].; Ruggiero, C.; Ceresini, G.; Paolisso, G.; et al.
Sex hormone binding globulin levels across the adult lifespan in women—The role of body mass index and fasting insulin. J.
Endocrinol. Investig. 2008, 31, 597-601. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1001/jama.282.20.1934
https://doi.org/10.1097/01.AOG.0000252700.03133.8b
https://www.ncbi.nlm.nih.gov/pubmed/17267835
https://doi.org/10.1111/jsm.12891
https://doi.org/10.1080/00224499.2011.603168
https://doi.org/10.1080/009262300278597
https://janusinfo.se/behandling/expertgruppsutlatanden/kvinnosjukdomarochforlossning/kvinnosjukdomarochforlossning/riktlinjerforostrogenbehandlingavklimakteriellabesvar.5.6081a39c160e9b38731a1a.html
https://janusinfo.se/behandling/expertgruppsutlatanden/kvinnosjukdomarochforlossning/kvinnosjukdomarochforlossning/riktlinjerforostrogenbehandlingavklimakteriellabesvar.5.6081a39c160e9b38731a1a.html
https://doi.org/10.1210/jc.2005-0212
https://www.ncbi.nlm.nih.gov/pubmed/15827095
https://doi.org/10.1007/BF03345608
https://www.ncbi.nlm.nih.gov/pubmed/18787375

	Introduction 
	Material and Methods 
	Study Sample 
	Patients 

	Procedures 
	Questionnaire 
	Results 
	Discussion 
	References

