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Condensation: Risk-reducing surgery is associated with body image problems post-42 

mastectomy and sexual dysfunction and menopause symptoms post-salpingo-oophorectomy, 43 

while, early-salpingectomy has better sexual function and fewer menopause symptoms. 44 

 45 

Short title: Breast/ovarian cancer prevention surgery quality-of-life  46 

 47 

AJOG at a Glance 48 

A. Why was this study conducted? 49 

Evidence synthesis on quality-of-life (QoL) outcomes following risk-reducing mastectomy 50 

(RRM)/risk-reducing salpingo-oophorectomy (RRSO)/risk-reducing early-salpingectomy and 51 

delayed-oophorectomy (RRESDO) is needed for breast and ovarian cancer prevention 52 

decision-making. 53 

B. What are the key findings? 54 

RRM/RRSO reduced cancer-related distress, with health-related QoL unaffected. Body image 55 

problems were reported post-RRM, and sexual dysfunction and menopause symptoms post-56 

RRSO. Preliminary results showed early-salpingectomy has better sexual function and fewer 57 

menopause symptoms. 58 

C. What does this study add to what is already known? 59 

We demonstrate RRM/RRSO are well-tolerated, and reduce cancer distress. Women and 60 

clinicians should be aware of the negative impact of RRM on body image, and RRSO on sexual 61 

dysfunction and menopause-related symptoms. RRESDO may be a promising alternative to 62 

mitigate QoL-related risks of RRSO, but long-term outcomes are awaited.  63 
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Abstract 64 

Objective: To assess the impact of risk-reducing surgery (RRS) for breast cancer (BC) and 65 

ovarian cancer (OC) prevention on quality-of-life (QoL). We consider risk-reducing 66 

mastectomy (RRM), risk-reducing salpingo-oophorectomy (RRSO), and risk-reducing early-67 

salpingectomy and delayed-oophorectomy (RRESDO).  68 

Data sources: We followed a prospective protocol (PROSPERO: CRD42022319782) and 69 

searched MEDLINE, EMBASE, PubMed, and Cochrane Library from inception to February 70 

2023. 71 

Study eligibility criteria: We followed a PICOS framework. The population included women 72 

at increased risk of BC or OC. We focused on studies reporting QoL outcomes (health-related 73 

QoL (HRQoL), sexual function, menopause symptoms, body image, cancer-related distress or 74 

worry, anxiety or depression) after RRS, including RRM for BC and RRSO or RRESDO for 75 

OC.  76 

Study appraisal and synthesis methods: We used the Methodological Index for Non-77 

Randomized Studies (MINORS) for study appraisal. Qualitative synthesis and fixed-effects 78 

meta-analysis was performed. 79 

Results: Thirty-four studies were included (RRM:16 studies, RRSO: 19 studies, RRESDO: 2 80 

studies). HRQoL was unchanged or improved in 13/15 studies post-RRM (N=986) and 10/16 81 

studies post-RRSO (N=1617), despite short-term deficits (N=96 post-RRM and N=459 post-82 

RRSO). Sexual function (using Sexual Activity Questionnaire) was affected in 13/16 studies 83 

(N=1400) post-RRSO, in terms of decreased sexual pleasure (-1.21[-1.53,-0.89]; N=3070) and 84 

increased sexual discomfort (1.12[0.93,1.31]; N=1400). Hormone replacement therapy after 85 

pre-menopausal RRSO was associated with an increase (1.16[0.17,2.15]; N=291) in sexual 86 
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 5 

pleasure and a decrease (-1.20[-1.75,-0.65]; N=157) in sexual discomfort. Sexual function was 87 

affected in 4/13 studies (N=147) post-RRM, but stable in 9/13 studies (N=799). Body image 88 

was unaffected in 7/13 studies (N=605) post-RRM, whereas 6/13 studies (N=391) reported 89 

worsening. Increased menopause symptoms were reported in 12/13 studies (N=1759) post-90 

RRSO with a reduction (-1.96[-2.81,-1.10]; N=1745) in Functional Assessment of Cancer 91 

Therapy-Endocrine Subscale. Cancer-related distress was unchanged or decreased in 5/5 92 

studies post-RRM (N=365) and 8/10 studies post-RRSO (N=1223). RRESDO (2 studies, 93 

N=413) had better sexual function and menopause-specific QoL. 94 

Conclusion: RRS may be associated with QoL outcomes. RRM and RRSO reduce cancer-95 

related distress, and do not affect HRQoL. Women and clinicians should be aware of body 96 

image problems post-RRM, together-with sexual dysfunction and menopause symptoms post-97 

RRSO. RRESDO may be a promising alternative to mitigate QoL-related risks of RRSO.  98 

Key words: quality of life; risk-reducing surgery; breast cancer; ovarian cancer; meta-analysis99 
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INTRODUCTION 100 

Around 4% of breast cancer (BC)1,2 and 15–20% ovarian cancer (OC)3,4 are caused by known 101 

pathogenic variants (PVs) in a variety of cancer susceptibility genes (CSGs). Common BC/OC 102 

CSGs include BRCA1 and BRCA2, associated with around 69–72% (59–79%) and 67–69% 103 

(51–80%) lifetime BC-risk, and 44–48% (36–65%) and 17–30% (11–46%) lifetime OC-risk, 104 

respectively.5,6 This compares to the population lifetime risk of 12.9–15% for BC and 1.3–2% 105 

for OC.7,8 Increasing awareness and acceptability of genetic testing, falling costs, coupled with 106 

changes in clinical practice including increasing genetic testing at cancer diagnosis3,9 and 107 

recent calls for population testing10-13 are leading to ever increasing identification of unaffected 108 

women at increased BC/OC risk. Additionally, complex risk algorithms incorporating genetic 109 

(CSGs and polygenic risk score (PRS)) along-with non-genetic (family history 110 

(FH)/epidemiologic/reproductive/hormonal profile/mammographic density) variables are now 111 

available and provide personalised risk prediction for BC and OC.14-16 112 

 113 

Effective strategies which reduce cancer incidence or improve survival are available for women 114 

at increased BC/OC risk and recommended by clinical guidelines. This includes enhanced 115 

screening (BC), medical prevention (selective oestrogen receptor modulators/aromatase 116 

inhibitors for BC, contraceptive pill for OC), risk-reducing mastectomy (RRM), and risk-117 

reducing salpingo-oophorectomy (RRSO).17-20 OC screening does not reduce mortality,21,22 118 

and surveillance programmes are unavailable for high-risk women. Among these strategies, 119 

risk-reducing surgery (RRS) remains the most clinically effective preventive option whose 120 

uptake has hugely increased over the years.23  121 

 122 

RRM is offered to women with a lifetime BC-risk over 30–40%,17,24 providing 89–95% cancer 123 

risk-reduction.25-27 The timing of reconstruction including synthetic implants/autologous tissue 124 
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(TRAM/DIEP) flaps,28 can vary, with most preferring immediate reconstruction. RRSO is the 125 

gold-standard OC preventive strategy, reducing OC-risk by 80–97%.29-31 RRSO has been 126 

undertaken for BRCA1/BRCA2 carriers, or women with a strong FH of OC. Broadening access 127 

has led to RRSO now being offered to women at >4–5% lifetime OC-risk, including newer 128 

moderate-penetrance OC CSGs and women with a first-degree-relative with high-grade serous 129 

OC.19,32,33  130 

 131 

Pre-menopausal oophorectomy leads to premature surgical menopause, impacting quality-of-132 

life (QoL) outcomes like sexual function and vasomotor/menopausal symptoms.34,35 It is 133 

associated with long-term detrimental sequelae like coronary heart disease, osteoporosis, and 134 

cognitive decline, although these may be ameliorated by hormone replacement therapy 135 

(HRT).36 Besides, a higher decision regret rate for pre-menopausal (compared to post-136 

menopausal) RRSO has been reported.37 The widespread acceptance of the fallopian tube as 137 

the site of origin of most serous epithelial OC along-with the detrimental health sequelae of 138 

early menopause has supported introduction of a novel two-step strategy of risk-reducing early-139 

salpingectomy (RRES) and delayed-oophorectomy (DO) (RRESDO).38-40 This allows pre-140 

menopausal women wishing to decline/delay RRSO, a degree of OC risk-reduction, whilst 141 

avoiding premature menopause. Given limited outcome data, it is not considered standard of 142 

care41 and currently offered in clinical trials within USA/Europe.42-44 143 

 144 

For women with increased BC/OC risk, the decision of whether and when to undergo RRS is 145 

complex and changes over time. A number of factors may influence this such as, carrying a 146 

PV, cancer risk perception, FH/personal history of cancer, menopause status, fertility wishes, 147 

relationship status.45 Whilst surgery significantly reduces BC or OC risk and improves cancer-148 

related worry,27 it encompasses surgical risks, particularly with complex breast reconstruction. 149 
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RRM may adversely impact the psychological/physical well-being of patients following 150 

consequent morbidities and body image issues.46 While HRT may ameliorate outcomes of 151 

premature menopause, it remains contraindicated for many women with BC. RRES is of 152 

unproven benefit, and unlike RRSO will not improve BC mortality in women with BC.47  153 

 154 

It is crucial for women and their clinicians to have robust data on relevant QoL outcomes to 155 

guide informed decision-making and minimise decision regret. To our knowledge, no 156 

systematic review has attempted to collectively summarise the impact of 157 

RRM/RRSO/RRESDO on QoL outcomes including health-related QoL (HRQoL), sexual 158 

function, menopause symptoms, body image, cancer-related distress or worry, anxiety or 159 

depression. Therefore, robust evidence synthesis on generic and condition-specific QoL after 160 

RRM, RRSO and RRESDO is required.  161 

 162 

OBJECTIVES  163 

The primary aim of this review is to assess the impact of RRS for BC and OC prevention on 164 

QoL outcomes. We consider RRM, RRSO, and RRESDO. Secondary aims are to compare 165 

long-term vs short-term QoL outcomes after RRS; the impact of menopausal status and/or use 166 

of HRT following RRSO; and whether confirmed diagnosis of PV in BC or OC CSGs vs. FH-167 

based diagnosis affects post-operative QoL outcomes.  168 

 169 

METHODS 170 

We conducted the systematic review and meta-analysis using a prospectively registered 171 

protocol (PROSPERO: CRD42022319782) and reported in line with PRISMA (Preferred 172 

Reporting Items for Systematic Reviews and Meta-analyses).48   173 

 174 
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Literature search 175 

We searched MEDLINE, EMBASE, PubMed, and Cochrane Library from inception to 176 

February 2023 for publications in English and human studies, using a predefined search 177 

strategy (Appendix-1, developed by XW/SO/MS). The search strategy was validated48 by 178 

evaluating whether it could identify a set of four clearly eligible studies identified on 179 

preliminary searches.49-52 Additionally, reference lists from relevant studies/reviews were 180 

searched manually.  181 

 182 

Inclusion criteria 183 

We followed a population, intervention, comparison, outcome and study design (PICOS) 184 

framework53 to specify our inclusion criteria (Figure-1). Population: defined as women at 185 

increased BC or OC risk, including diagnosis of PV in BC or OC CSGs or documented FH of 186 

BC or OC, amounting to a >30–40% or >5% lifetime risk of BC or OC respectively.19 187 

Intervention: We focused on RRM for BC prevention, and RRSO or RRESDO for OC 188 

prevention. Comparison: We compared QoL outcomes in women undergoing RRS vs those 189 

who did not. We then compared QoL outcomes across different subgroups: (1) long-term vs. 190 

short-term follow-up: for RRSO or RRESDO ≥1-year, and for RRM ≥2-years period was 191 

defined as long-term follow-up; (2) women with PVs in BC/OC CSGs (e.g., BRCA1/BRCA2) 192 

vs. those with FH-based risk; (3) post-menopausal vs. pre-menopausal RRSO; (4) pre-193 

menopausal RRSO in HRT users vs. non-users. Outcome: We included studies reporting QoL 194 

outcomes on HRQoL, sexual function, menopause symptoms, body image, cancer-related 195 

distress or worry, anxiety or depression using validated questionnaires/tools. Study design: We 196 

included any study design (prospective/retrospective cohort studies, randomised/non-197 

randomised trials, or case-series), that follows our PICOS framework. 198 

 199 
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Exclusion criteria 200 

Excluded studies included women who (1) underwent RRM with a personal history of BC; (2) 201 

underwent RRSO/RRESDO with a personal history of OC; (3) are at population risk (not 202 

increased risk) of BC or OC; (4) case reports; (5) review articles. 203 

 204 

Selection process 205 

Retrieved titles were transferred into EndNote (version: 20.2, Clarivate Analytics) and 206 

duplicates removed. Two reviewers (XW/SO) independently screened titles and abstracts. Full 207 

texts of the shortlisted abstracts were subsequently retrieved independently by XW/SO to 208 

assess eligibility for inclusion. Disagreements were resolved by a third reviewer (MS) or senior 209 

author (RM).  210 

 211 

Quality assessment 212 

Two reviewers (XW/SO) independently assessed the methodological quality of included 213 

studies using the Methodological index for non-randomized studies (MINORS), with any 214 

discrepancies resolved by MS. A three-point scale graded the quality of each item, ranging 215 

from 0 (not reported), 1 (reported but inadequate), to 2 (reported and adequate). The maximum 216 

global score is 16 for non-comparative (8 items) and 24 for comparative studies (12 items). A 217 

score ≤12 for non-comparative and ≤20 for comparative studies was considered high-risk of 218 

bias.54 We also assessed the external validity of included studies (representativeness of findings) 219 

based on whether the included population was definitely high-risk for BC or OC (PV in BC/OC 220 

CSGs or confirmed FH). Studies not specifying the high-risk criteria for BC or OC were 221 

deemed as high-risk of bias for external validity. 222 

 223 

Data extraction  224 
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XW extracted Data using predesigned tables, and SO cross-checked this, with any 225 

disagreements resolved by MS/RM. We extracted data on study design, population, 226 

interventions and reported QoL outcomes (HRQoL, sexual function, menopause symptoms, 227 

body image, cancer-related distress or worry, anxiety or depression). For qualitative synthesis, 228 

we summarized the main findings about QoL after RRM, RRSO or RRESDO and the 229 

comparison among pre-designed subgroups. 230 

 231 

Statistical analysis 232 

For quantitative synthesis, fixed-effects meta-analysis was used to calculate summary 233 

estimates of QoL with 95%CI after RRS vs. no surgery where data allowed. We chose fixed-234 

effects meta-analysis models, as the outcome measures comprised of the same validated 235 

questionnaires considered consistent across studies. However, we also undertook sensitivity 236 

analysis using random-effects meta-analysis. We undertook further pre-designed subgroup 237 

analyses to assess any difference in QoL outcomes for (1) the first 2-years post-RRM vs. after; 238 

(2) the first year post-RRSO/RRESDO vs. after; (3) women with PVs in BC/OC CSGs vs. FH-239 

based diagnosis; (4) post-menopausal vs. pre-menopausal RRSO; (5) women after pre-240 

menopausal RRSO with vs. without HRT. Heterogeneity was assessed using the I2 statistic, 241 

with values <50% indicating minimal, 50–75% moderate and >75% high heterogeneity. 242 

Analyses were performed using STATA (version:15.0, College-Station: Texas). 243 

 244 

RESULTS 245 

Study characteristics  246 

Figure-2 summarises the study selection process. From 11731 citations, we included 34 studies 247 

(N=3762 with RRS vs. N=3002 without RRS) in our qualitative synthesis, which consisted of 248 

16 (N=1102) RRM, 19 (N=2247) RRSO, and 2 (N=413) RRESDO studies. The post-surgery 249 
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follow-up ranged 1-23 years for RRM, 1-6 years for RRSO and 1-year for RRESDO. RRM 250 

was offered to high-risk women following CSG diagnosis in 3 studies (N=202), or mixed 251 

(CSG/FH-based) or unspecified criteria in 13 studies (N=900). RRSO was offered following 252 

CSG diagnosis in 8 studies (N=621), or mixed/unspecified criteria in 11 studies (N=1626). 253 

RRESDO was offered following CSG diagnosis (2 studies). Table-1 summarises 254 

characteristics of included studies. 255 

 256 

Outcomes reported  257 

The outcomes reported and relevant questionnaires are summarized in Appendix-2. Fifteen 258 

studies (N=1082) reported HRQoL after RRM, 16 studies (N=1983) after RRSO and 2 studies 259 

(N=413) after RRESDO. The most commonly used questionnaire was 36-Item Short-Form 260 

Health Survey (SF-36, 8 studies) and BREAST-Q (7 studies). Six other validated 261 

questionnaires were used by 7 studies.  262 

 263 

Thirteen studies (N=946) reported sexual function after RRM, 16 studies (N=1611) after RRSO 264 

and 2 studies (N=413) after RRESDO. Most studies (N=13) adopted the Sexual Activity 265 

Questionnaire (SAQ). Six other validated/study specific questionnaires were used by 14 studies.  266 

 267 

Thirteen studies (N=1789) after RRSO and 2 studies (N=413) after RRESDO reported 268 

menopause symptoms. The most frequently used questionnaires were Menopause-Specific 269 

Quality-of-Life (MENQOL, 3 studies), Functional-Assessment of Cancer Therapy-Endocrine 270 

Subscale (FACT-ES, 3 studies) and Menopause Rating-Scale (MRS, 3 studies). Four studies 271 

used 4 other questionnaires.  272 

 273 

Jo
urn

al 
Pre-

pro
of



13 

 

 

Thirteen studies (N=996) reported body image after RRM, 5 studies (N=416) after RRSO and 274 

1 study (N=19) after RRESDO. The commonly used questionnaire was Body Image Scale (BIS, 275 

7 studies). Six other validated/study-specific questionnaires were used by 12 studies.  276 

 277 

Psychological outcomes including cancer-related distress or worry, anxiety or depression was 278 

reported by 9 studies (N=696) after RRM, 14 studies (N=1797) after RRSO and 2 studies 279 

(N=413) after RRESDO. The commonest questionnaires were Impact of Event Scale (IES, 10 280 

studies), Hospital Anxiety-&-Depression Scale (HADS, 5 studies), State-Trait Anxiety 281 

Inventory (STAI, 5 studies), Cancer Worry Scale (CWS, 3 studies), and 6 other questionnaires 282 

by 8 studies.  283 

 284 

Quality Assessment  285 

For MINORS score see Figure-3 and Appendix-3. The median MINORS score was 286 

20(IQR:19–21) for 11 comparative and 12(IQR:12–13) for 23 non-comparative studies. Short 287 

(<1-year post-RRSO or <2-years post-RRM) or no reported duration of follow-up, >5% of 288 

participants lost to follow-up, and no sample size calculation were the main potential biases. 289 

Thirteen studies (N=2801) were deemed low-risk of bias for methodological quality, whereas 290 

21 studies (N=4046) were high-risk of bias. Regarding external validity, 9 studies (N=2255) 291 

were deemed high-risk of bias and 25 studies (N=4509) were low-risk of bias. 292 

 293 

Data synthesis  294 

Table-2 demonstrates the qualitative synthesis of QoL outcomes following RRS in 34 studies. 295 

Amongst them, 29 studies provided data for meta-analysis. Based on the number of studies 296 

using each questionnaire (Appendix-2), we undertook quantitative synthesis from studies 297 

where means and standard deviation (SD) of questionnaire results was extractable. For HRQoL, 298 
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SF-36 data was meta-analysed. To maximize available data, we used SD estimates of SF-36 299 

summary score from the country-specific general population55 when studies lacked this 300 

information. For sexual function, we meta-analysed SAQ results. BIS results for body image 301 

were not meta-analysed due to data insufficiency. Results of FACT-ES and MRS were meta-302 

analysed for menopause symptoms, while MENQOL results were not as only one study 303 

provided SD. HADS results were meta-analysed for anxiety and depression, while IES and 304 

STAI (cancer-related distress) lacked SD. Where data allowed, pre-specified subgroup 305 

analyses were undertaken. The fixed-effects meta-analysis results are summarised in Table-3 306 

(RRM) and Table-4 (RRSO). A table comparing random-effects meta-analysis outcomes to the 307 

fixed-effects outcomes is given in Appendix-4, which demonstrates similar results from both 308 

models.   309 

 310 

QoL outcomes after RRM 311 

-HRQoL 312 

The HRQoL including physical and mental components was unaffected in twelve studies49,56-313 

66 and improved in one study67 following RRM. Geiger59 found similar long-term HRQoL in 314 

both high-risk women undergoing RRM and controls. Spindler62 demonstrated similar HRQoL 315 

after RRM with simultaneous reconstruction compared to general population reference values. 316 

Bai56 found long-term HRQoL remained unchanged after RRM. Miseré67 found improved 317 

physical well-being for autologous reconstruction vs. implant-based reconstruction after RRM. 318 

However, Gopie68 reported generic mental health improved but generic physical health 319 

declined 6-months after RRM, returning to baseline level 21-months after surgery. Mansour69 320 

also reported poor physical well-being post-RRM. 321 

 322 
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Table-3 summarises pooled estimates of QoL outcomes after RRM, with four of eight studies 323 

providing SF-36 data for meta-analysis. There was no difference in SF-36 scores across 324 

different follow-up timeframes (>2-years vs. <2-years, N=92; Table-3).  325 

 326 

-Sexual function 327 

Four studies56-58,69 concluded that RRM negatively impacted sexual function, including 328 

reduced sexual frequency, sensation and pleasure. Metcalfe64 found better sexual well-being 329 

after nipple and areola-sparing RRM vs. skin-sparing RRM. However, another eight 330 

studies49,62,63,65-68,70 reported unchanged sexual function (pleasure/discomfort/habit) after RRM 331 

with reconstruction.  332 

 333 

Three of four studies provided SAQ data for meta-analysis. Comparing RRM vs. no surgery 334 

found little difference in any SAQ component from the pooled estimates of one study70 (Table-335 

3). When comparing different follow-up timeframes (>2-years vs. <2-years), despite little 336 

difference in the pleasure component, an increase of 0.20 (95%CI:0.06,0.34; I2=0%; N=92) in 337 

the habit component (more frequent intercourse) and 0.50 (95%CI:0.03,0.97; I2=0%; N=92) in 338 

the discomfort component (more discomfort) of SAQ was seen in women >2-years follow-up 339 

(Table-3). However, these results were based on a single study.56  340 

 341 

-Body image 342 

Women reported satisfactory aesthetic outcomes following RRM with 343 

reconstruction.49,60,62,63,66,69,70 Women undergoing reconstruction following RRM reported 344 

higher satisfaction with general body shape and appearance than those without 345 

reconstruction.65 Additionally, women reported better body image with nipple and areola-346 

sparing RRM than skin-sparing RRM;64 and higher satisfaction with breasts following 347 
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autologous reconstruction than implant-based reconstruction.67 Another three studies56,57,68 348 

reported body image problems post-RRM despite reconstruction, with problems persisting 349 

long-term (11.5-years follow-up)56. Four studies using BIS lacked SD for meta-analysis. 350 

 351 

-Cancer-related distress 352 

Two studies68,70 reported decreased cancer-related distress after RRM, while two59,65 found 353 

little appreciable difference following RRM vs. no surgery. Comparable level of cancer-related 354 

distress was reported after nipple and areola-sparing RRM vs. skin-sparing RRM.64 Metcalfe65 355 

reported higher cancer-related distress in women with strong FH of BC or BRCA1/2 PV than 356 

those with limited FH after RRM. Four studies evaluated cancer-related distress using IES but 357 

lacked SD for meta-analysis. 358 

 359 

-Anxiety or depression  360 

Two studies49,57 reported decreased general anxiety, while other studies found little impact on 361 

general anxiety60,64,70 and depression49,57,59,60,64,70 post-RRM. Bai56 reported unchanged general 362 

anxiety but higher levels of depression with long-term follow-up.  363 

 364 

Three of five studies using HADS provided data for meta-analysis. There was no significant 365 

difference when comparing women who underwent RRM vs. no surgery (N=56) or across 366 

different follow-up timeframes (N=92) (Table-3). 367 

 368 

QoL outcomes after RRSO 369 

-HRQoL 370 

Eight studies34,35,51,71-75 reported HRQoL including physical and mental components was 371 

unaffected after RRSO. Mai76 and Johansen50 reported improved HRQoL post-RRSO, and 372 
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stable HRQoL with screening for women with increased OC-risk. Five studies52,77-80 reported 373 

short-term deficits (poorer physical/social functioning, more physical role limitations, greater 374 

pain/discomfort, less vitality) following RRSO; Fang77 reported that despite short-term deficits 375 

in most components (1-month, SF-36), most women recovered to baseline functioning at 6 and 376 

12-months follow-up. Hall81 concluded that pre-menopausal RRSO did not affect HRQoL, 377 

while the physical component declined amongst post-menopausal women. 378 

 379 

Table-4 summarises pooled QoL estimates following RRSO. Six of ten studies using SF-36 380 

provided data for HRQoL meta-analysis. No difference in SF-36 score was found in different 381 

subgroups (RRSO vs. no surgery, N=1050; >1-year follow-up vs. <1-year, N=351; Table-4).  382 

 383 

-Sexual function 384 

Decreased sexual pleasure, more sexual discomfort, and less frequent sex were reported after 385 

RRSO in 13 studies.34,35,50-52,70,72,74,76-78,81,82 This included both pre-menopausal and post-386 

menopausal women. Four studies50,52,81,82 showed that HRT may mitigate these risks for pre-387 

menopausal women but not to pre-surgical levels. Fang77 reported sexual discomfort improved 388 

after 1-year follow-up compared to 6-months, while Mai76 concluded sexual function declined 389 

during 5-years follow-up. In contrast, three studies75,80,83 found little difference in sexual 390 

function post-RRSO vs. no surgery; and also reported little difference in sexual function 391 

between pre- vs. post-menopausal RRSO.83  392 

 393 

Nine of ten studies using SAQ provided data for meta-analysis. However, four studies72,76,81,82 394 

used reversed score for the discomfort component of SAQ, and hence, could not be meta-395 

analysed with the remaining studies. Our meta-analysis (Table-4) demonstrated a significant 396 

decrease in the pleasure domain (-1.21(95%CI:-1.53,-0.89); I2=0%; N=3070), and an increase 397 
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in the discomfort domain (1.12(95%CI:0.93,1.31); I2=0%; N=1400) in women undergoing 398 

RRSO vs. no surgery. There was a reduction in sexual pleasure (-0.70(95%CI:-1.33,-0.07); 399 

I2=0%; N=313) across different timeframes after RRSO (>1-year vs. <1-year). In pre-400 

menopausal RRSO, HRT (vs. no HRT) was associated with an increase in sexual pleasure (1.16 401 

(95%CI:0.17,2.15); I2=0%; N=291) and a decrease in sexual discomfort (-1.20(95%CI:-1.75,-402 

0.65); I2=0%; N=157). Little difference was reported across any other comparison. 403 

 404 

-Menopause symptoms  405 

Twelve studies34,35,51,52,70,72,74,76,79,81-83 reported increased menopause symptoms including hot 406 

flashes, night sweats, and sleep disturbances following RRSO vs. no surgery, while Chae80 407 

reported little difference in menopause symptoms between RRSO and no surgery. Three 408 

studies52,81,82 concluded that menopause symptoms could be mitigated by HRT, but not to pre-409 

surgical levels.  410 

 411 

Two of three studies using FACT-ES, and two of three studies using MRS provided data for 412 

meta-analysis. Our meta-analysis showed increased menopause symptoms with RRSO vs. no 413 

surgery, with a reduction in FACT-ES score (-1.96(95%CI:-2.81,-1.10); I2=92%; N=1745) and 414 

a trend difference of 2.08 ((95%CI:-0.21,4.37); I2=0%; N=184) for MRS score (Table-4). 415 

 416 

-Body image 417 

Four studies50,51,70,77 reported unaffected body image after RRSO, while women reported being 418 

less physically attractive in one study.78 Three studies using BIS did not provide SD for meta-419 

analysis. 420 

 421 

-Cancer-related distress or worry  422 
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Six studies34,51,72,74,76,79 reported decreased cancer-related distress after RRSO, while another 423 

two studies70,80 found little difference. Two studies35,71 found a proportion of women continued 424 

to report moderate to severe cancer-related distress after RRSO, and these women were at risk 425 

for psychological distress. Additionally, four studies51,52,78,83 reported decreased cancer worry 426 

after RRSO.  427 

 428 

Six studies using IES and four studies using STAI looked at cancer distress but lacked SD for 429 

meta-analysis. Three studies looked at cancer worry using CWS and also lacked SD for meta-430 

analysis. 431 

 432 

-Anxiety or depression 433 

Four studies found RRSO had no negative impact on general anxiety70 and depression35,70,77,80. 434 

Although Mai76 reported decreased depression after RRSO, Powell83 and Stanisz79 found 435 

increased depressive symptoms post-RRSO. Only one study used HADS, so no meta-analysis 436 

was conducted. 437 

 438 

QoL outcomes after RRESDO 439 

Nebgen51, in a pilot study of 43 pre-menopausal BRCA1/2 carriers (early-salpingectomy:19, 440 

RRSO:12, screening:12), reported that women undergoing early-salpingectomy 441 

postoperatively experienced decreased cancer-related worry and distress, with unaffected 442 

HRQoL and body image. They described a trend of unaffected sexual function and no 443 

menopausal symptoms after early-salpingectomy.  444 

 445 

The TUBA study52 recruited 577 pre-menopausal BRCA1/2 carriers and reported initial 1-year 446 

follow-up outcomes for 548 patients (394 for early-salpingectomy vs. 154 for RRSO). They 447 
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found early-salpingectomy reduced cancer-related worry, with unaffected HRQoL. 448 

Importantly, they found increased menopausal symptoms (Greene Climacteric Scale) from 449 

baseline, 1-year after RRSO in women without HRT (effect-size: 6.7(95%CI:5.0,8.4)) and with 450 

HRT (effect-size: 3.6(95%CI:2.3,4.8)) compared to women undergoing early-salpingectomy. 451 

Additionally, they reported higher impaired sexual function following RRSO over 1-year 452 

(baseline:35.8%, 1-year:55.6%) but not with early-salpingectomy (baseline:31.2%, 1-453 

year:28.2%). Compared with RRSO, early-salpingectomy has better menopausal-specific QoL 454 

and sexual function.  455 

 456 

COMMENT 457 

Findings 458 

Our systematic review summarizes published evidence and provides the first meta-analysis of 459 

various QoL outcomes following RRS in women with increased BC/OC risk. Overall, HRQoL 460 

was unlikely to be negatively affected after RRM or RRSO, although short-term physical 461 

deficits were reported in a small number of studies for RRM and RRSO. For RRSO this was 462 

supported by a meta-analysis including 1050 women (Table-4). Sexual function appeared 463 

negatively affected (reduced sexual frequency, sensation and pleasure) in 4/13 studies post-464 

RRM, although this could not be supported by a meta-analysis. However, our meta-analysis in 465 

3070 women confirmed RRSO negatively impacted sexual function, particularly with respect 466 

to sexual pleasure and sexual discomfort, which were worse in pre-menopausal women not on 467 

HRT (Table-4). The evidence on body image after RRM was conflicting, with some studies 468 

reporting long-term body image problems despite reconstruction. Body image is not a problem 469 

reported post-RRSO, as there is no disfigurement. However, significant menopause symptoms 470 

occur, especially in pre-menopausal women after RRSO. This was re-confirmed in our meta-471 

analysis of RSSO vs no RRSO in 1745 women for FACT-ES score (Table-4). While studies 472 
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indicate HRT can mitigate these symptoms, data could not be meta-analyzed by menopause 473 

status or HRT use. Preliminary data suggested early-salpingectomy did not detrimentally affect 474 

sexual function and had fewer menopause symptoms than RRSO. Most studies reported 475 

decreased cancer-related distress after RRM or RRSO, despite 2 studies35,71 reporting moderate 476 

to severe cancer-related distress in a small proportion after RRSO. RRM or RRSO did not 477 

negatively impact general anxiety or depression in most studies, although 3 studies reported 478 

increased depressive symptoms after RRM56 or RRSO79,83. For RRM this was supported by the 479 

pooled estimation of 56 women (Table-3).  480 

 481 

Interpretation 482 

This systematic review can act as a guide/tool (Appendix-5) for clinicians counselling women 483 

about RRS. Where evidence allows, we delineate the actual burden of the impact of RRS on 484 

HRQoL, sexual function, body image, menopause, and psychological well-being. To undergo 485 

RRS or not can be a complex and dynamic decision, which changes with time, and this will be 486 

influenced by other risk factors including presence of a PV in CSGs or a personal history or 487 

FH of cancer.45 While effective in reducing cancer risk, women need to be made aware that 488 

these operations may detrimentally impact other long-term health outcomes. The summarised 489 

QoL impact of RRS can facilitate improved informed decision-making for women at increased 490 

BC/OC risk to choose between surgical prevention and other available options (BC screening 491 

or BC/OC medical prevention).  492 

 493 

While RRM is a well-established prevention strategy in women at high-risk of BC, apart from 494 

surgical risks,84,85 a consensus regarding its impact on QoL outcomes is lacking. Despite 495 

unaffected HRQoL post-RRM, it along-with reconstructive surgery has a significant 496 

complication rate and an equivocal impact on body image with several studies reporting no 497 
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impact49,60,62,63,66,69,70 and potential deficits with reconstruction56,57,64,65,67,68. This is reflected in 498 

the disutility of 0.88 which has been reported for RRM.86 While a number of studies reported 499 

reduced cancer-related distress after RRM, one study indicated perceived distress and body 500 

image might be worse in BRCA1/2 carriers and women with a strong FH.65 There is some 501 

evidence of a negative impact of RRM with less frequent sex within 2-years post-surgery, 502 

compared to after 2-years, although less sexual discomfort was also reported. The potential 503 

effects of RRM on sexual function and/or body image should be discussed with women during 504 

decision-making. Patient pathways in many/most centers include mandatory appointments with 505 

a psychologist as part of the decision-making process. Nevertheless, RRM is cost-effective, 506 

has high satisfaction of ~97% and minimal decision regret,65 which along-with our systematic 507 

review findings strongly supports RRM as an acceptable approach for BC prevention.  508 

 509 

Current guidelines including NCCN, RCOG and UK Cancer Genetics Group recommend 510 

RRSO as the standard of care for OC-risk reduction for women at increased risk of OC.19,41,87 511 

RRSO is the most clinically effective strategy for reducing OC-risk, it reduces OC mortality 512 

and is cost-effective for BRCA1/2 carriers88 and women >4–5% lifetime OC-risk32,33, saving a 513 

mean 7–10 life years at this risk threshold. RRSO is normally performed via minimal-access 514 

surgery and has a 3–5% complication rate.89 In pre-menopausal women, RRSO increases the 515 

long-term health risks of osteoporosis/osteopenia, heart disease and neurocognitive decline.36 516 

Our review and meta-analysis demonstrate that RRSO is unlikely to affect generic HRQoL, 517 

and any short-term deficits usually seem to resolve in the long-term. Nevertheless, RRSO has 518 

a negative impact on sexual function in pre- and post-menopausal women. Although sexual 519 

function appeared worse in terms of effect size in post-menopausal compared to pre-520 

menopausal women, there was a lack of baseline data prior to RRSO which precludes the ability 521 

to determine the difference in effect of RRSO between the two groups. Additionally, most 522 
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studies (12/13) found that post-RRSO women reported de-novo or aggravation of menopause 523 

symptoms both in pre- and post-menopausal women. Several studies50,52,81,82 demonstrated 524 

HRT may mitigate menopause symptoms and improve sexual function, and the latter was 525 

confirmed in our meta-analysis (Table-4). However, HRT cannot fully resolve menopause 526 

symptoms or sexual dysfunction, which remains worse compared to women not undergoing 527 

surgery. Short-term HRT in these women appears safe and (if not contraindicated) is 528 

recommended till age of natural menopause.19,36 HRT management following premature 529 

surgical menopause is thus critically important for symptom control, sexual function and 530 

ameliorating long-term detrimental health consequences. HRT compliance and satisfaction 531 

appear higher in women managed in specialist centres or high-risk familial cancer clinics.36,90 532 

RRSO also alleviates cancer-related distress, worry and has high acceptability and satisfaction 533 

rates (>85%),72 although the decision regret rate is much higher in pre-menopausal (~9%) than 534 

post-menopausal (~1%) women.36,37 Women undergoing RRSO should receive non-directive 535 

counselling and support highlighting the pros and cons of surgery to facilitate informed 536 

decision-making. Emerging data suggests women would like to be offered psychological 537 

support and prefer to be managed in specialist clinics.90 There is an emerging demand for joint 538 

RRSO and RRM procedures undertaken concurrently,37 but relevant QoL outcome data in this 539 

context is lacking. 540 

 541 

The detrimental long-term health sequelae, menopause symptoms and sexual dysfunction seen 542 

post-RRSO and highlighted in our meta-analysis establishes the importance/need for using 543 

HRT, extra efforts to improve symptom management, and study novel approaches like 544 

RRESDO. RRESDO has high acceptability among women concerned about menopause/sexual 545 

dysfunction,37 but only two studies report preliminary results.51,52 Preliminary data from the 546 

TUBA study demonstrated improved sexual function and menopause symptoms compared to 547 
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RRSO with/without HRT.52 However, the effect size of OC risk-reduction from early-548 

salpingectomy and risk of interval cancers remains unknown. Additionally, the long-term 549 

impact on menopause or endocrine function is not established. These issues need addressing 550 

before recommending change in clinical practice guidelines and widespread 551 

implementation.87,91 RRESDO is not considered standard of care41 and is currently offered in 552 

the context of clinical trials within USA/Europe.42-44 UK Cancer genetics Group and RCOG 553 

recommend RRSO as the primary method of surgical prevention and that early-salpingectomy 554 

is best offered in a research setting.19,87 RRESDO requires comprehensive counselling, ideally 555 

in specialist centres, along with thorough pathology evaluation incorporating the SEE-FIM 556 

protocol92 and pelvic peritoneal washings, with any serous tubal intraepithelial carcinoma 557 

(STIC) lesions urgently referred for completion surgery and reviewed by a gynaecological 558 

oncology MDT.    559 

 560 

Our review summarises the QoL outcomes reported (HRQoL, sexual function, body image, 561 

menopause symptoms, psychological well-being) and highlights the various commonly used 562 

tools/questionnaires for each of them (Appendix-2). There is a clear need to establish a unified 563 

approach and develop core outcome sets for reporting QoL outcomes after RRS to optimise 564 

potential evidence synthesis. In addition, the questionnaires/methodologies used precludes the 565 

ability to obtain utility scores of RRS from these studies, although the SF-36 used by some 566 

could be converted to utility scores using algorithms.93 Utility scores are necessary for cost-567 

effectiveness analysis to support health policy decision-making. Currently, only Grann86,94 568 

investigated the utility scores for RRM and RRSO using time trade-off survey, where 569 

participants did not undergo the relevant surgery. High-quality prospective studies are needed 570 

in women undergoing RRS using an appropriate reporting tool. 571 

 572 
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Strengths and weaknesses  573 

To the best of our knowledge, this is the first comprehensive systematic review of all available 574 

QoL outcomes after RRS in women at increased BC/OC risk. We followed high standard 575 

prospective methodology as per PRISMA guidelines, and provided quantitative QoL outcome 576 

data using meta-analysis to support our qualitative results. Sensitivity analysis with random-577 

effects models showed similar results to fixed-effects models. Our results can guide future 578 

prospective studies to address knowledge gaps and missing or conflicting evidence where 579 

applicable. We clearly highlight the outcomes and reporting tools used in measuring QoL post-580 

RRS, which can serve as a guide for future trials or evidence synthesis studies. 581 

 582 

We recognise a series of limitations. QoL is a heterogenous topic with several outcomes and 583 

many reporting tools/questionnaires. This did not allow a good proportion of the data to be 584 

used for meta-analysis for more robust results. An agreed standardised core outcome set for 585 

RRS outcomes needs developing.  We noted substantial heterogeneity (I2 >75%) for only two 586 

comparisons (Appendix-4), indicating that differences between study populations or 587 

procedures might affect results. On several occasions aggregate data was not fully available to 588 

include in the meta-analysis, despite contacting the authors. The majority of studies (21/34 589 

studies) were assessed high-risk of bias for methodological quality, including short or 590 

unspecified duration of follow-up, >5% participants lost to follow-up, and missing sample size 591 

calculation. This was considered during qualitative synthesis of data to draw conclusions. Most 592 

of our conclusions were compared and found to be in line with the high-quality studies. 593 

Similarly studies that were deemed high-risk for external validity bias (9/34 studies) lacked 594 

clarity on the criteria for high-risk of BC/OC. However, we were unable to undertake 595 

sensitivity analysis for high-quality studies alone given lack of adequate data.  596 

 597 
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CONCLUSIONS AND IMPLICATIONS  598 

RRS may be associated with QoL outcomes. RRM and RRSO are well tolerated procedures, 599 

do not seem to impact generic HRQoL, and reduce cancer-related distress and worry. There is 600 

strong evidence that RRSO detrimentally affects sexual function, leads to increased menopause 601 

symptoms and HRT may mitigate those risks. Limited data suggests RRM may impact sexual 602 

function, and studies stress the importance of discussing body image issues despite 603 

reconstruction. Effects of RRM and RRSO on QoL should be part of counselling process, and 604 

women and clinicians should be aware of the potential effects. RRESDO may be a promising 605 

alternative to mitigate QoL-related risks compared to RRSO but ongoing/future trials need to 606 

address evidence gaps such as cancer incidence, to properly inform clinical practice.  607 

 608 

Contributors: All authors had full access to all the data in this study and take responsibility 609 

for the integrity of the data and the accuracy of the data analysis. Xia Wei: Methodology, 610 

Resources, Data Curation, Formal analysis, Writing-Original draft preparation; Samuel Oxley: 611 

Methodology, Resources, Data Curation, Formal analysis, Writing-Original draft preparation; 612 

Michail Sideris: Methodology, Resources, Data Curation, Formal analysis, Writing-Original 613 

draft preparation; Ashwin Kalra: Writing-Review & Editing; Adam Brentnall: Formal analysis, 614 

Writing-Review & Editing; Li Sun: Writing-Review & Editing; Li Yang: Funding acquisition, 615 

Writing-Review & Editing; Rosa Legood: Conceptualization, Supervision, Funding acquisition, 616 

Methodology, Writing-Review & Editing; Ranjit Manchanda: Conceptualization, Supervision, 617 

Funding acquisition,  Methodology, Resources, Writing-Original draft preparation. All authors 618 

approved the final version, and the corresponding and senior author (Ranjit Manchanda) made 619 

the final decision to submit for publication. 620 

 621 

Jo
urn

al 
Pre-

pro
of



27 

 

 

Data Availability Statement: The datasets used or analyzed during the current study are 622 

publicly available. Data generated from the analysis are presented. Any additional data needed 623 

can be made available on reasonable request from the corresponding author.  624 

Jo
urn

al 
Pre-

pro
of



28 

 

 

References  625 

1. Breast Cancer Association Consortium. Breast Cancer Risk Genes - Association Analysis 626 

in More than 113,000 Women. N Engl J Med. Feb 4 2021;384(5):428-439. 627 

doi:10.1056/NEJMoa1913948 628 

2. Hu C, Hart SN, Gnanaolivu R, et al. A Population-Based Study of Genes Previously 629 

Implicated in Breast Cancer. N Engl J Med. Feb 4 2021;384(5):440-451. 630 

doi:10.1056/NEJMoa2005936 631 

3. Chandrasekaran D, Sobocan M, Blyuss O, et al. Implementation of Multigene Germline 632 

and Parallel Somatic Genetic Testing in Epithelial Ovarian Cancer: SIGNPOST Study. Cancers 633 

(Basel). Aug 27 2021;13(17)doi:10.3390/cancers13174344 634 

4. Domchek SM, Robson ME. Update on Genetic Testing in Gynecologic Cancer. J Clin 635 

Oncol. Sep 20 2019;37(27):2501-2509. doi:10.1200/JCO.19.00363 636 

5. Chen J, Bae E, Zhang L, et al. Penetrance of Breast and Ovarian Cancer in Women Who 637 

Carry a BRCA1/2 Mutation and Do Not Use Risk-Reducing Salpingo-Oophorectomy: An 638 

Updated Meta-Analysis. JNCI Cancer Spectr. Aug 2020;4(4):pkaa029. 639 

doi:10.1093/jncics/pkaa029 640 

6. Kuchenbaecker KB, Hopper JL, Barnes DR, et al. Risks of Breast, Ovarian, and 641 

Contralateral Breast Cancer for BRCA1 and BRCA2 Mutation Carriers. JAMA. Jun 20 642 

2017;317(23):2402-2416. doi:10.1001/jama.2017.7112 643 

7. Smittenaar CR, Petersen KA, Stewart K, Moitt N. Cancer incidence and mortality 644 

projections in the UK until 2035. Br J Cancer. Oct 25 2016;115(9):1147-1155. 645 

doi:10.1038/bjc.2016.304 646 

8. SEER Program. Cancer Stat Facts. 2022. Accessed 8 April 2022. 647 

https://seer.cancer.gov/statfacts/ 648 

9. Sun L, Brentnall A, Patel S, et al. A Cost-effectiveness Analysis of Multigene Testing for 649 

All Patients With Breast Cancer. JAMA Oncol. Oct 3 2019;doi:10.1001/jamaoncol.2019.3323 650 

10. Evans O, Manchanda R. Population-based Genetic Testing for Precision Prevention. 651 

Cancer Prev Res (Phila). May 14 2020;doi:10.1158/1940-6207.CAPR-20-0002 652 

11. Manchanda R, Burnell M, Gaba F, et al. Randomised trial of population-based BRCA 653 

testing in Ashkenazi Jews: long-term outcomes. BJOG. Feb 2020;127(3):364-375. 654 

doi:10.1111/1471-0528.15905 655 

12. Lacaze P, Manchanda R, Green RC. Prioritizing the detection of rare pathogenic 656 

variants in population screening. Nat Rev Genet. Jan 13 2023;doi:10.1038/s41576-022-00571-657 

9 658 

13. Manchanda R, Sideris M. Population-based genetic testing for cancer susceptibility 659 

genes: quo vadis? BJOG. Jan 2023;130(2):125-130. doi:10.1111/1471-0528.17283 660 

14. Gao C, Polley EC, Hart SN, et al. Risk of Breast Cancer Among Carriers of Pathogenic 661 

Variants in Breast Cancer Predisposition Genes Varies by Polygenic Risk Score. J Clin Oncol. 662 

Aug 10 2021;39(23):2564-2573. doi:10.1200/jco.20.01992 663 

15. Lee A, Mavaddat N, Wilcox AN, et al. BOADICEA: a comprehensive breast cancer risk 664 

prediction model incorporating genetic and nongenetic risk factors. Genet Med. Aug 665 

2019;21(8):1708-1718. doi:10.1038/s41436-018-0406-9 666 

16. Lee A, Yang X, Tyrer J, et al. Comprehensive epithelial tubo-ovarian cancer risk 667 

prediction model incorporating genetic and epidemiological risk factors. J Med Genet. Jul 668 

2022;59(7):632-643. doi:10.1136/jmedgenet-2021-107904 669 

Jo
urn

al 
Pre-

pro
of



29 

 

 

17. NICE. Familial breast cancer: classification, care and managing breast cancer and 670 

related risks in people with a family history of breast cancer. National Institute for Health and 671 

Care Excellence; 2017. Accessed 20 May 2022. https://www.nice.org.uk/guidance/cg164 672 

18. American Cancer Society. Breast cancer risk and prevention. 2022. Accessed 15 673 

February 2023. https://www.cancer.org/cancer/breast-cancer/risk-and-prevention/can-i-674 

lower-my-risk.html 675 

19. Manchanda R, Gaba F, Talaulikar V, et al. Risk-Reducing Salpingo-Oophorectomy and 676 

the Use of Hormone Replacement Therapy Below the Age of Natural Menopause: Scientific 677 

Impact Paper No. 66 October 2021: Scientific Impact Paper No. 66. BJOG. Jan 678 

2022;129(1):e16-e34. doi:10.1111/1471-0528.16896 679 

20. American Cancer Society. Can Ovarian Cancer Be Prevented? 2018. Accessed 15 680 

February 2023. https://www.cancer.org/cancer/ovarian-cancer/causes-risks-681 

prevention/prevention.html 682 

21. Rosenthal AN, Fraser LSM, Philpott S, et al. Evidence of Stage Shift in Women 683 

Diagnosed With Ovarian Cancer During Phase II of the United Kingdom Familial Ovarian 684 

Cancer Screening Study. J Clin Oncol. May 01 2017;35(13):1411-1420. 685 

doi:10.1200/JCO.2016.69.9330 686 

22. Menon U, Gentry-Maharaj A, Burnell M, et al. Ovarian cancer population screening 687 

and mortality after long-term follow-up in the UK Collaborative Trial of Ovarian Cancer 688 

Screening (UKCTOCS): a randomised controlled trial. Lancet. Jun 5 2021;397(10290):2182-689 

2193. doi:10.1016/S0140-6736(21)00731-5 690 

23. Neuburger J, Macneill F, Jeevan R, van der Meulen JH, Cromwell DA. Trends in the use 691 

of bilateral mastectomy in England from 2002 to 2011: retrospective analysis of hospital 692 

episode statistics. BMJ Open. Aug 1 2013;3(8)doi:10.1136/bmjopen-2013-003179 693 

24. Evans DG, Graham J, O'Connell S, Arnold S, Fitzsimmons D. Familial breast cancer: 694 

summary of updated NICE guidance. BMJ. Jun 25 2013;346:f3829. doi:10.1136/bmj.f3829 695 

25. Li X, You R, Wang X, et al. Effectiveness of Prophylactic Surgeries in BRCA1 or BRCA2 696 

Mutation Carriers: A Meta-analysis and Systematic Review. Clin Cancer Res. Aug 1 697 

2016;22(15):3971-81. doi:10.1158/1078-0432.Ccr-15-1465 698 

26. Rebbeck TR, Friebel T, Lynch HT, et al. Bilateral prophylactic mastectomy reduces 699 

breast cancer risk in BRCA1 and BRCA2 mutation carriers: the PROSE Study Group. J Clin Oncol. 700 

Mar 15 2004;22(6):1055-62. doi:10.1200/JCO.2004.04.188 701 

27. Ludwig KK, Neuner J, Butler A, Geurts JL, Kong AL. Risk reduction and survival benefit 702 

of prophylactic surgery in BRCA mutation carriers, a systematic review. Am J Surg. Oct 703 

2016;212(4):660-669. doi:10.1016/j.amjsurg.2016.06.010 704 

28. Kotsopoulos J. Mutations and Breast Cancer Prevention. Cancers (Basel). Dec 19 705 

2018;10(12)doi:10.3390/cancers10120524 706 

29. Rebbeck TR, Kauff ND, Domchek SM. Meta-analysis of risk reduction estimates 707 

associated with risk-reducing salpingo-oophorectomy in BRCA1 or BRCA2 mutation carriers. J 708 

Natl Cancer Inst. Jan 21 2009;101(2):80-7. doi:10.1093/jnci/djn442 709 

30. Crosbie EJ, Flaum N, Harkness EF, et al. Specialist oncological surgery for removal of 710 

the ovaries and fallopian tubes in BRCA1 and BRCA2 pathogenic variant carriers may reduce 711 

primary peritoneal cancer risk to very low levels. Int J Cancer. Mar 1 2021;148(5):1155-1163. 712 

doi:10.1002/ijc.33378 713 

31. Eleje GU, Eke AC, Ezebialu IU, Ikechebelu JI, Ugwu EO, Okonkwo OO. Risk-reducing 714 

bilateral salpingo-oophorectomy in women with BRCA1 or BRCA2 mutations. Cochrane 715 

Database Syst Rev. Aug 24 2018;8:CD012464. doi:10.1002/14651858.CD012464.pub2 716 

Jo
urn

al 
Pre-

pro
of



30 

 

 

32. Manchanda R, Legood R, Antoniou AC, Gordeev VS, Menon U. Specifying the ovarian 717 

cancer risk threshold of 'premenopausal risk-reducing salpingo-oophorectomy' for ovarian 718 

cancer prevention: a cost-effectiveness analysis. J Med Genet. Sep 2016;53(9):591-9. 719 

doi:10.1136/jmedgenet-2016-103800 720 

33. Manchanda R, Legood R, Pearce L, Menon U. Defining the risk threshold for risk 721 

reducing salpingo-oophorectomy for ovarian cancer prevention in low risk postmenopausal 722 

women. Gynecol Oncol. Dec 2015;139(3):487-94. doi:10.1016/j.ygyno.2015.10.001 723 

34. Elit L, Esplen MJ, Butler K, Narod S. Quality of life and psychosexual adjustment after 724 

prophylactic oophorectomy for a family history of ovarian cancer. Familial Cancer. 2001;1(3-725 

4):149-156. doi:10.1023/a:1021119405814 726 

35. Robson M, Hensley M, Barakat R, et al. Quality of life in women at risk for ovarian 727 

cancer who have undergone risk-reducing oophorectomy. Gynecologic Oncology. 01 May 728 

2003;89(2):281-287. doi:10.1016/s0090-8258(03)00072-6 729 

36. Gaba F, Manchanda R. Systematic review of acceptability, cardiovascular, neurological, 730 

bone health and HRT outcomes following risk reducing surgery in BRCA carriers. Best Pract 731 

Res Clin Obstet Gynaecol. May 2020;65:46-65. doi:10.1016/j.bpobgyn.2020.01.006 732 

37. Gaba F, Blyuss O, Chandrasekaran D, et al. Attitudes towards risk-reducing early 733 

salpingectomy with delayed oophorectomy for ovarian cancer prevention: a cohort study. 734 

BJOG. Mar 2021;128(4):714-726. doi:10.1111/1471-0528.16424 735 

38. Piek JMJ, van Diest PJ, Zweemer RP, et al. Dysplastic changes in prophylactically 736 

removed Fallopian tubes of women predisposed to developing ovarian cancer. The Journal of 737 

Pathology. 2001;195(4):451-456. doi:https://doi.org/10.1002/path.1000 738 

39. Labidi-Galy SI, Papp E, Hallberg D, et al. High grade serous ovarian carcinomas 739 

originate in the fallopian tube. Nature Communications. 2017/10/23 2017;8(1):1093. 740 

doi:10.1038/s41467-017-00962-1 741 

40. Erickson BK, Conner MG, Landen CN, Jr. The role of the fallopian tube in the origin of 742 

ovarian cancer. American journal of obstetrics and gynecology. 2013;209(5):409-414. 743 

doi:10.1016/j.ajog.2013.04.019 744 

41. Daly MB, Pal T, Berry MP, et al. Genetic/Familial High-Risk Assessment: Breast, Ovarian, 745 

and Pancreatic, Version 2.2021, NCCN Clinical Practice Guidelines in Oncology. Journal of the 746 

National Comprehensive Cancer Network. 2021;19(1):77-102. doi:10.6004/jnccn.2021.0001 747 

42. NCT04251052. A Non-Randomized Prospective Clinical Trial Comparing the Non-748 

Inferiority of Salpingectomy to Salpingo-Oophorectomy to Reduce the Risk of Ovarian Cancer 749 

Among BRCA1 Carriers [SOROCk]. 2020. Accessed 28 February 2023. 750 

https://clinicaltrials.gov/ct2/show/NCT04251052 751 

43. NCT04294927. TUBectomy With Delayed Oophorectomy as Alternative for Risk-752 

reducing Salpingo-oophorectomy in High Risk Women to Assess the Safety of Prevention: 753 

TUBA-WISP II Study. 2020. Accessed 28 February 2023. 754 

https://clinicaltrials.gov/ct2/show/NCT04294927 755 

44. Gaba F, Robbani S, Singh N, et al. Preventing Ovarian Cancer through early Excision of 756 

Tubes and late Ovarian Removal (PROTECTOR): protocol for a prospective non-randomised 757 

multi-center trial. Int J Gynecol Cancer. 02 2021;31(2):286-291. doi:10.1136/ijgc-2020-001541 758 

45. Manchanda R, Burnell M, Abdelraheim A, et al. Factors influencing uptake and timing 759 

of risk reducing salpingo-oophorectomy in women at risk of familial ovarian cancer: a 760 

competing risk time to event analysis. BJOG. Apr 2012;119(5):527-36. doi:10.1111/j.1471-761 

0528.2011.03257.x 762 

Jo
urn

al 
Pre-

pro
of



31 

 

 

46. Carbine NE, Lostumbo L, Wallace J, Ko H. Risk-reducing mastectomy for the prevention 763 

of primary breast cancer. Cochrane Database Syst Rev. Apr 5 2018;4(4):Cd002748. 764 

doi:10.1002/14651858.CD002748.pub4 765 

47. Gaba F, Blyuss O, Tan A, et al. Breast Cancer Risk and Breast-Cancer-Specific Mortality 766 

following Risk-Reducing Salpingo-Oophorectomy in BRCA Carriers: A Systematic Review and 767 

Meta-Analysis. Cancers (Basel). Mar 6 2023;15(5)doi:10.3390/cancers15051625 768 

48. Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020 statement: an updated 769 

guideline for reporting systematic reviews. Bmj. Mar 29 2021;372:n71. doi:10.1136/bmj.n71 770 

49. McCarthy CM, Hamill JB, Kim HM, Qi J, Wilkins E, Pusic AL. Impact of Bilateral 771 

Prophylactic Mastectomy and Immediate Reconstruction on Health-Related Quality of Life in 772 

Women at High Risk for Breast Carcinoma: Results of the Mastectomy Reconstruction 773 

Outcomes Consortium Study. Annals of Surgical Oncology. 01 Sep 2017;24(9):2502-2508. 774 

doi:10.1245/s10434-017-5915-2 775 

50. Johansen N, Liavaag AH, Tanbo TG, Dahl AA, Pripp AH, Michelsen TM. Sexual activity 776 

and functioning after risk-reducing salpingo-oophorectomy: Impact of hormone replacement 777 

therapy. Gynecol Oncol. Jan 2016;140(1):101-6. doi:10.1016/j.ygyno.2015.11.016 778 

51. Nebgen DR, Hurteau J, Holman LL, et al. Bilateral salpingectomy with delayed 779 

oophorectomy for ovarian cancer risk reduction: A pilot study in women with BRCA1/2 780 

mutations. Gynecologic Oncology. July 2018;150(1):79-84. doi:10.1016/j.ygyno.2018.04.564 781 

52. Steenbeek MP, Harmsen MG, Hoogerbrugge N, et al. Association of Salpingectomy 782 

with Delayed Oophorectomy Versus Salpingo-oophorectomy with Quality of Life in BRCA1/2 783 

Pathogenic Variant Carriers: A Nonrandomized Controlled Trial. JAMA Oncology. August 784 

2021;7(8):1203-1212. doi:10.1001/jamaoncol.2021.1590 785 

53. Higgins JP, Thomas J, Chandler J, et al. Cochrane handbook for systematic reviews of 786 

interventions. John Wiley & Sons; 2019. 787 

54. De Vos-Kerkhof E, Geurts DH, Wiggers M, Moll HA, Oostenbrink R. Tools for ‘safety 788 

netting’ in common paediatric illnesses: a systematic review in emergency care. Archives of 789 

Disease in Childhood. 2016;101(2):131-139. doi:10.1136/archdischild-2014-306953 790 

55. Gandek B, Ware JE, Aaronson NK, et al. Cross-validation of item selection and scoring 791 

for the SF-12 Health Survey in nine countries: results from the IQOLA Project. International 792 

Quality of Life Assessment. J Clin Epidemiol. Nov 1998;51(11):1171-8. doi:10.1016/s0895-793 

4356(98)00109-7 794 

56. Bai L, Arver B, Johansson H, Sandelin K, Wickman M, Brandberg Y. Body image 795 

problems in women with and without breast cancer 6-20 years after bilateral risk-reducing 796 

surgery - A prospective follow-up study. Breast. April 2019;44:120-127. 797 

doi:10.1016/j.breast.2019.01.013 798 

57. Brandberg Y, Sandelin K, Erikson S, et al. Psychological reactions, quality of life, and 799 

body image after bilateral prophylactic mastectomy in women at high risk for breast cancer: 800 

A prospective 1-year follow-up study. Journal of Clinical Oncology. 2008;26(24):3943-3949. 801 

doi:10.1200/JCO.2007.13.9568 802 

58. Gahm J, Wickman M, Brandberg Y. Bilateral prophylactic mastectomy in women with 803 

inherited risk of breast cancer - Prevalence of pain and discomfort, impact on sexuality, 804 

quality of life and feelings of regret two years after surgery. Breast. December 805 

2010;19(6):462-469. doi:10.1016/j.breast.2010.05.003 806 

59. Geiger AM, Nekhlyudov L, Herrinton LJ, et al. Quality of life after bilateral prophylactic 807 

mastectomy. Ann Surg Oncol. Feb 2007;14(2):686-94. doi:10.1245/s10434-006-9206-6 808 

Jo
urn

al 
Pre-

pro
of



32 

 

 

60. Isern AE, Tengrup I, Loman N, Olsson H, Ringberg A. Aesthetic outcome, patient 809 

satisfaction, and health-related quality of life in women at high risk undergoing prophylactic 810 

mastectomy and immediate breast reconstruction. Journal of Plastic, Reconstructive and 811 

Aesthetic Surgery. October 2008;61(10):1177-1187. doi:10.1016/j.bjps.2007.08.006 812 

61. Metcalfe KA, Esplen MJ, Goel V, Narod SA. Predictors of quality of life in women with 813 

a bilateral prophylactic mastectomy. Breast Journal. January/February 2005;11(1):65-69. 814 

doi:10.1111/j.1075-122X.2005.21546.x 815 

62. Spindler N, Ebel F, Briest S, Wallochny S, Langer S. Quality of life after bilateral risk-816 

reducing mastectomy and simultaneous reconstruction using pre-pectoral silicone implants. 817 

Patient Preference and Adherence. 2021;15:741-750. doi:10.2147/PPA.S303208 818 

63. Gandhi A, Duxbury P, Murphy J, et al. Patient reported outcome measures in a cohort 819 

of patients at high risk of breast cancer treated by bilateral risk reducing mastectomy and 820 

breast reconstruction. J Plast Reconstr Aesthet Surg. Jan 2022;75(1):69-76. 821 

doi:10.1016/j.bjps.2021.06.012 822 

64. Metcalfe KA, Cil TD, Semple JL, et al. Long-Term Psychosocial Functioning in Women 823 

with Bilateral Prophylactic Mastectomy: Does Preservation of the Nipple-Areolar Complex 824 

Make a Difference? Ann Surg Oncol. Oct 2015;22(10):3324-30. doi:10.1245/s10434-015-825 

4761-3 826 

65. Metcalfe KA, Esplen MJ, Goel V, Narod SA. Psychosocial functioning in women who 827 

have undergone bilateral prophylactic mastectomy. Psychooncology. Jan 2004;13(1):14-25. 828 

doi:10.1002/pon.726 829 

66. Herold N, Hellmich M, Lichtenheldt F, et al. Satisfaction and Quality of Life of Healthy 830 

and Unilateral Diseased BRCA1/2 Pathogenic Variant Carriers after Risk-Reducing 831 

Mastectomy and Reconstruction Using the BREAST-Q Questionnaire. Genes (Basel). Jul 28 832 

2022;13(8)doi:10.3390/genes13081357 833 

67. Miseré RM, Joosen ME, Claassens EL, de Grzymala AAP, Heuts EM, van der Hulst RR. 834 

Patient-reported outcomes following bilateral prophylactic mastectomy and immediate 835 

breast reconstruction: comparing implant-based with autologous breast reconstruction. 836 

European Journal of Plastic Surgery. 2022;45(5):763-769.  837 

68. Gopie JP, Mureau MA, Seynaeve C, et al. Body image issues after bilateral prophylactic 838 

mastectomy with breast reconstruction in healthy women at risk for hereditary breast cancer. 839 

Fam Cancer. Sep 2013;12(3):479-87. doi:10.1007/s10689-012-9588-5 840 

69. Mansour K, Calder P, Trotter D, et al. Patient‐reported outcomes post prophylactic 841 

risk‐reducing mastectomy: improved breast and psychosocial satisfaction yet poorer physical 842 

well‐being. ANZ Journal of Surgery. 2023; 843 

70. Heiniger L, Butow PN, Coll J, et al. Long-term outcomes of risk-reducing surgery in 844 

unaffected women at increased familial risk of breast and/or ovarian cancer. Article. Familial 845 

Cancer. Mar 2015;14(1):105-115. doi:10.1007/s10689-014-9759-7 846 

71. Finch A, Metcalfe KA, Chiang J, et al. The impact of prophylactic salpingo-847 

oophorectomy on quality of life and psychological distress in women with a BRCA mutation. 848 

Psycho-Oncology. January 2013;22(1):212-219. doi:10.1002/pon.2041 849 

72. Madalinska JB, Hollenstein J, Bleiker E, et al. Quality-of-life effects of prophylactic 850 

salpingo-oophorectomy versus gynecologic screening among women at increased risk of 851 

hereditary ovarian cancer. J Clin Oncol. Oct 1 2005;23(28):6890-8. 852 

doi:10.1200/jco.2005.02.626 853 

73. Michelsen TM, Dorum A, Trope CG, Fossa SD, Dahl AA. Fatigue and quality of life after 854 

risk-reducing salpingo-oophorectomy in women at increased risk for hereditary breast-855 

Jo
urn

al 
Pre-

pro
of



33 

 

 

ovarian cancer. International Journal of Gynecological Cancer. August 2009;19(6):1029-1036. 856 

doi:10.1111/IGC.0b013e3181a83cd5 857 

74. Touboul C, Uzan C, Ichante JL, et al. Factors associated with altered long-term well-858 

being after prophylactic salpingo-oophorectomy among women at increased hereditary risk 859 

for breast and ovarian cancer. Oncologist. September 2011;16(9):1250-1257. 860 

doi:10.1634/theoncologist.2010-0336 861 

75. Tucker PE, Cohen PA, Bulsara MK, Jeffares S, Saunders C. The impact of bilateral 862 

salpingo-oophorectomy on sexuality and quality of life in women with breast cancer. 863 

Supportive Care in Cancer. January 2021;29(1):369-375.  864 

76. Mai PL, Huang HQ, Wenzel LB, et al. Prospective follow-up of quality of life for 865 

participants undergoing risk-reducing salpingo-oophorectomy or ovarian cancer screening in 866 

GOG-0199: An NRG Oncology/GOG study. Gynecologic Oncology. January 2020;156(1):131-867 

139. doi:10.1016/j.ygyno.2019.10.026 868 

77. Fang CY, Cherry C, Devarajan K, Li T, Malick J, Daly MB. A prospective study of quality 869 

of life among women undergoing risk-reducing salpingo-oophorectomy versus gynecologic 870 

screening for ovarian cancer. Gynecologic Oncology. March 2009;112(3):594-600. 871 

doi:10.1016/j.ygyno.2008.11.039 872 

78. Philp L, Alimena S, Ferris W, et al. Patient reported outcomes after risk-reducing 873 

surgery in patients at increased risk of ovarian cancer. Gynecol Oncol. Feb 2022;164(2):421-874 

427. doi:10.1016/j.ygyno.2021.12.017 875 

79. Stanisz M, Panczyk M, Kurzawa R, Grochans E. The effect of prophylactic adnexectomy 876 

on the quality of life and psychosocial functioning of women with the BRCA1/BRCA2 877 

mutations. International Journal of Environmental Research and Public Health. 02 Dec 878 

2019;16(24):4995. doi:10.3390/ijerph16244995 879 

80. Chae S, Kim EK, Jang YR, et al. Effect of risk-reducing salpingo-oophorectomy on the 880 

quality of life in Korean BRCA mutation carriers. Asian journal of surgery. 01 Aug 881 

2021;44(8):1056-1062. doi:10.1016/j.asjsur.2021.01.007 882 

81. Hall E, Finch A, Jacobson M, et al. Effects of bilateral salpingo-oophorectomy on 883 

menopausal symptoms and sexual functioning among women with a BRCA1 or BRCA2 884 

mutation. Gynecologic Oncology. January 2019;152(1):145-150. 885 

doi:10.1016/j.ygyno.2018.10.040 886 

82. Finch A, Metcalfe KA, Chiang JK, et al. The impact of prophylactic salpingo-887 

oophorectomy on menopausal symptoms and sexual function in women who carry a BRCA 888 

mutation. Gynecol Oncol. Apr 2011;121(1):163-8. doi:10.1016/j.ygyno.2010.12.326 889 

83. Powell CB, Alabaster A, Le A, Stoller N, Armstrong MA, Raine-Bennett T. Sexual 890 

function, menopausal symptoms, depression and cancer worry in women with BRCA 891 

mutations. Research Support, Non-U.S. Gov't. Psycho-Oncology. 02 2020;29(2):331-338. 892 

doi:https://dx.doi.org/10.1002/pon.5253 893 

84. Arver B, Isaksson K, Atterhem H, et al. Bilateral Prophylactic Mastectomy in Swedish 894 

Women at High Risk of Breast Cancer: A National Survey. Annals of Surgery. 895 

2011;253(6):1147-1154. doi:10.1097/SLA.0b013e318214b55a 896 

85. Gierej P, Rajca B, Górecki-Gomoła A. Bilateral risk-reducing mastectomy - surgical 897 

procedure, complications and financial benefit. Pol Przegl Chir. Mar 11 2021;93(3):1-5. 898 

doi:10.5604/01.3001.0014.7878 899 

86. Grann VR, Patel P, Bharthuar A, et al. Breast cancer-related preferences among 900 

women with and without BRCA mutations. Breast Cancer Research & Treatment. 901 

2010;119(1):177-84. doi:10.1007/s10549-009-0373-6 902 

Jo
urn

al 
Pre-

pro
of



34 

 

 

87. Hanson H, Kulkarni A, Loong L, et al. UK consensus recommendations for clinical 903 

management of cancer risk for women with germline pathogenic variants in cancer 904 

predisposition genes: RAD51C, RAD51D, BRIP1 and PALB2. J Med Genet. Nov 21 905 

2022;doi:10.1136/jmg-2022-108898 906 

88. Grann VR, Patel PR, Jacobson JS, et al. Comparative effectiveness of screening and 907 

prevention strategies among BRCA1/2-affected mutation carriers. Breast Cancer Research 908 

and Treatment. Feb 2011;125(3):837-847. doi:10.1007/s10549-010-1043-4 909 

89. Manchanda R, Abdelraheim A, Johnson M, et al. Outcome of risk-reducing salpingo-910 

oophorectomy in BRCA carriers and women of unknown mutation status. BJOG. Jun 911 

2011;118(7):814-24. doi:10.1111/j.1471-0528.2011.02920.x 912 

90. Gaba F, Goyal S, Marks D, et al. Surgical decision making in premenopausal BRCA 913 

carriers considering risk-reducing early salpingectomy or salpingo-oophorectomy: a 914 

qualitative study. J Med Genet. Feb 10 2021;doi:10.1136/jmedgenet-2020-107501 915 

91. Gaba F, Piek J, Menon U, Manchanda R. Risk-reducing early salpingectomy and 916 

delayed oophorectomy as a two-staged alternative for primary prevention of ovarian cancer 917 

in women at increased risk: a commentary. BJOG. Jun 2019;126(7):831-839. 918 

doi:10.1111/1471-0528.15651 919 

92. Koc N, Ayas S, Arinkan SA. Comparison of the Classical Method and SEE-FIM Protocol 920 

in Detecting Microscopic Lesions in Fallopian Tubes with Gynecological Lesions. J Pathol Transl 921 

Med. Jan 2018;52(1):21-27. doi:10.4132/jptm.2016.06.17 922 

93. Rowen D, Brazier J, Roberts J. Mapping SF-36 onto the EQ-5D index: how reliable is 923 

the relationship? Health and Quality of Life Outcomes. 2009/03/31 2009;7(1):27. 924 

doi:10.1186/1477-7525-7-27 925 

94. Grann VR, Jacobson JS, Sundararajan V, Albert SM, Troxel AB, Neugut AI. The quality 926 

of life associated with prophylactic treatments for women with BRCA1/2 mutations. Cancer 927 

Journal from Scientific American. September/October 1999;5(5):283-292.  928 

Jo
urn

al 
Pre-

pro
of



35 

 

 

Table-1 Study characteristics  929 

Table-2 Qualitative synthesis of QoL outcomes following RRS 930 

Table-3 QoL outcomes following RRM 931 

Table-4 QoL outcomes following RRSO932 

Jo
urn

al 
Pre-

pro
of



36 

 

 

Table-1 Study characteristics 933 

Studies Country  Study design Population Type of RRS Sample size 

Time since 

RRS 

Main findings 

Bai, 201956 Sweden Prospective 

cohort 

BRCA1/2 or FH of 

BC  

RRM 99 11.5 years  HRQoL and anxiety unchanged in long-term follow-up 

Increased depression in long-term follow-up 

Body image concerns persisted in long-term follow-up 

Brandberg, 200857 Sweden Prospective 

cohort 

BRCA1/2 or FH of 

BC  

RRM  90 1 year No negative impact on HRQoL and depression 

Decrease in general anxiety 

Negative impact on sexual function and body image 

Gahm, 201058 Sweden Prospective 

cohort 

BRCA1/2 or FH of 

BC  

RRM 59 29 months No negative impact on HRQoL 

Reduced sexual function (85% sensation, 75% pleasure) 

Gandhi, 202163 UK Prospective 

cohort 

FH of BC  RRM 241 NR No negative impact on HRQoL, sexual function and body 

image 

Higher preoperative anxiety levels negatively affecting 

postoperative psychosocial well-being 

Geiger, 200759 USA Cross-sectional Increased BC-risk  RRM/Controls 106/62 2-23 years No impact on long-term HRQoL and depression 

Gopie, 201368 Netherlands  Prospective 

cohort 

BRCA1/2 or FH of 

BC 

RRM 48 21.7 months No negative impact on HRQoL in long-term follow-up 

Negative impact on body image  

No negative impact on sexual function 

Decrease in cancer-related distress 
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Herold, 202266 Germany Prospective 

cohort 

BRCA1/2 RRM 43 43.3 months No negative impact on HRQoL, sexual function and body 

image 

Isern, 200860 Sweden Retrospective 

cohort 

PV in BC/OC CSGs 

or FH of BC 

RRM  30 42 months No impact on general anxiety and depression 

No impact on HRQoL 

Satisfactory body image   

Mansour, 202369 Australia Prospective 

cohort 

>25% lifetime BC-

risk 

RRM 48 59 months Negative impact on physical and sexual well-being 

No negative impact on body image with reconstruction  

McCarthy, 201749 USA/Canada Prospective 

cohort 

Increased BC-risk  RRM  204 5 years No negative impact on HRQoL and sexual function 

High satisfaction with body image 

Decrease in general anxiety 

No impact on depression 

Metcalfe, 200465 Canada Cross-sectional Increased BC-risk  RRM 60 52.2 months No negative impact on HRQoL  

No negative impact on cancer-related distress, sexual 

activity, and body image 

Metcalfe, 200561 Canada Cross-sectional Increased BC-risk  RRM 60 52.2 months  No negative impact on HRQoL 

Metcalfe, 201564 USA/Canada Cross-sectional BRCA1/2 RRM  137 50.0 months  Improved body image and sexual function after nipple and 

areola-sparing RRM vs. skin-sparing RRM 

Comparable levels of HRQoL and cancer-related distress 

Comparable levels of anxiety or depression 
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Miseré, 202267 Netherlands Cross-sectional  PV in BC CSGs or 

FH of BC 

RRM  47 39-39.5 

months  

Improved physical well-being and body image, together-

with comparable sexual well-being after immediate 

autologous reconstruction vs. implant-based reconstruction 

Spindler, 202162 Germany Prospective 

cohort 

PV in BC/OC CSGs RRM  22 2.15 years No negative impact on HRQoL and sexual function 

No negative impact on body image with reconstruction 

Chae, 202180 Korea Cross-sectional BRCA1/2 RRSO/Controls 30/22 NR No difference in mental component of HRQoL, sexual 

function, menopause symptoms, cancer-related distress, 

and depression 

Negative impact on physical component of  HRQoL 

Elit, 200134 Canada Retrospective 

cohort 

PV in BC/OC CSGs 

or FH of OC 

RRSO 40 5 years No negative impact on HRQoL  

Significant decrease in cancer-related distress 

Development of menopausal symptoms 

Negative impact on sexual function 

Fang, 200977 USA Prospective 

cohort 

PV in BC/OC CSGs 

or FH of BC/OC 

RRSO/Controls 38/37 1 year Short-term deficits in physical component of HRQoL 

which recovered by 6- and 12-month 

Potential impact on short-term sexual function 

No negative impact on body image and depression 

Finch,201371 Canada Prospective 

cohort 

BRCA1/2 RRSO 96 13.7 months No negative impact on HRQoL 

Persistent moderate to severe cancer-related distress in a 

subgroup of women 
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Finch,201182 Canada Prospective 

cohort 

BRCA1/2 RRSO 114 13.6 months  Increase in vasomotor symptoms 

Decrease in sexual function in pre-menopause women 

Menopause symptoms and sexual dysfunction mitigated by 

HRT, but not to pre-surgical levels 

Hall, 201981 Canada Prospective 

cohort 

BRCA1/2 RRSO 140 3.5 years Pre-menopausal: no impact on HRQoL, development of 

menopause symptoms, decline in sexual function; 

menopause symptoms and sexual dysfunction mitigated by 

HRT, but not to pre-surgical levels 

Post-menopausal: negative impact on HRQoL (physical 

components), decline in sexual function 

Johansen, 201650 Norway Retrospective 

cohort 

Increased BC/OC 

risk 

RRSO/Controls 294/1228 5 years  Improved HRQoL  

Negative impact on sexual function  

Sexual discomfort reduced by use of HRT 

Madalinska, 200572 Netherlands  Cross-sectional FH of BC/OC RRSO/Controls 369/477 2.8 years  No negative impact on HRQoL  

Decrease in cancer-related distress  

Negative impact on menopause symptoms and sexual 

function 

Mai, 202076 USA/Australia Prospective 

cohort 

Increased OC-risk  RRSO/Controls 562/1010 5 years Decrease in cancer-related distress/depression 

Improved HRQoL after RRSO vs. screening 

Negative impact on menopause symptoms and sexual 

function 
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Michelsen, 200973 Norway Prospective 

cohort 

BRCA1/2 or FH of 

BC/OC 

RRSO/Controls 301/903 5.3 years No negative impact on HRQoL 

Philp, 202178 USA Prospective 

cohort 

PV in BC/OC CSGs 

or FH of OC 

RRSO 72 NR Decrease in cancer-related worry  

Negative impact on body image 

Negative impact on sexual function and short-term HRQoL 

Powell, 202083 USA Cross-sectional  BRCA1/2 RRSO/Controls 223/21 5 years  Decrease in cancer-related worry 

No impact on sexual function 

Negative impact on menopause symptoms 

Negative impact on depression in pre-menopausal women 

Robson, 200335 USA Cross-sectional Increased OC-risk  RRSO 54 23.8 months  No impact on HRQoL and depression 

Negative impact on sexual function 

Persistent cancer-related distress in a subgroup of women 

Stanisz, 201979 Poland Prospective 

cohort 

BRCA1/2 RRSO 62 353 days Negative impact on HRQoL  

Negative impact on depression and menopause symptoms 

Decrease in cancer-related distress 

Touboul, 201174 France Retrospective 

cohort 

Increased BC/OC 

risk 

RRSO 112 6.0 years No impact on HRQoL  

Decreased cancer-related distress 

Negative impact on menopause symptoms 

Decrease in sexual function 

Tucker, 202075 Australia Cross-sectional BC survivors RRSO 76 26 months No impact on HRQoL  
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Baseline sexual function reduced prior RRSO (on diagnosis 

of BC) 

RRSO does not impact sexual function further 

Heiniger, 201570 Australia/New 

Zealand 

Prospective 

cohort 

FH of BC/OC RRM/Controls 

RRSO/Controls 

17/39 

38/94 

3 years No negative impact on general anxiety and depression after 

RRM/RRSO 

Decrease in cancer-related distress after RRM 

No negative impact on body image and sexual function 

after RRM 

No negative impact on body image and cancer-related 

distress after RRSO 

Negative impact on sexual function and menopause 

symptoms after RRSO 

Nebgen, 201851 USA Prospective non-

randomized study 

BRCA1/2 RRESDO/RRSO

/Controls 

19/12/12 1 year No impact on HRQoL and body image 

Decrease in cancer-related worry and distress 

Trend of stable sexual function after salpingectomy, 

decrease in sexual function (discomfort) after RRSO  

Trend of no menopause symptoms after salpingectomy, 

mild menopause symptoms after RRSO   

Steenbeek, 202152 Netherlands  Non-randomized 

controlled 

preference trial 

BRCA1/2 RRESDO/RRSO 394/154 1 year Decreased cancer-related worry 

No impact on HRQoL after salpingectomy, and short-term 

decline in physical component after RRSO 
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Improved sexual function and menopause symptoms after 

salpingectomy vs. RRSO, regardless of HRT 

BC, breast cancer; CSG, cancer susceptibility gene; FH, family history; HRQoL, health-related quality-of-life; HRT, hormone replacement therapy; OC, ovarian cancer; PV, pathogenic variant; 934 
QoL, quality-of-life; RRESDO, risk-reducing early-salpingectomy and delayed-oophorectomy; RRM, risk-reducing mastectomy; RRS, risk-reducing surgery; RRSO, risk-reducing salpingo-935 
oophorectomy. 936 
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Table-2 Qualitative synthesis of QoL outcomes following RRS 937 

Studies Type of RRS HRQoL Sexual function 

Menopause 

symptoms 

Body image Cancer distress Cancer worry Anxiety Depression 

Bai, 201956 RRM Not affected  Decline (habit) Not applicable Affected Not investigated Not investigated Not affected  Increased 

Brandberg, 

200857 

RRM  Not affected  Decline (pleasure) Not applicable Affected Not investigated Not investigated Decreased Not affected  

Gahm, 201058 RRM Not affected  Decline (sensation, 

pleasure) 

Not applicable Not investigated Not investigated Not investigated Not investigated Not investigated 

Gandhi, 202163 RRM Not affected  Not affected  Not applicable Not affected  Not investigated Not investigated Not reported Not reported 

Geiger, 200759 RRM Not affected  Not investigated Not applicable Not investigated Not affected  Not investigated Not investigated Not affected  

Gopie, 201368 RRM Generic mental 

health improved 

and generic 

physical health 

declined  

Reversed by 21 

months 

Not affected  Not applicable Affected Decreased Not investigated Not investigated Not investigated 

Heiniger, 201570 RRM Not investigated Not affected  Not applicable Not affected  Decreased Not investigated Not affected  Not affected  

Herold, 202266 RRM Not affected Not affected Not applicable Not affected Not investigated Not investigated Not investigated Not investigated 

Isern, 200860 RRM  Not affected  Not investigated Not applicable Not affected  Not investigated Not investigated Not affected  Not affected  
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Mansour, 202369 RRM Generic physical 

health declined 

Affected sexual 

well-being  

Not applicable Not affected (with 

reconstruction) 

Not investigated Not investigated Not investigated Not investigated 

McCarthy, 

201749 

RRM  Not affected  Not affected  Not applicable Not affected  Not investigated Not investigated Decreased Not affected  

Metcalfe, 200465 RRM Not affected  Not affected  Not applicable Improved (with 

reconstruction) 

Not affected  Not investigated Not investigated Not investigated 

Metcalfe, 200561 RRM Not affected  Not investigated Not applicable Not investigated Not investigated Not investigated Not investigated Not investigated 

Metcalfe, 201564 Nipple and areola-

sparing RRM vs. 

skin-sparing RRM 

Comparable  Improved sexual 

well-being  

Not applicable Improved  Comparable  Not investigated Comparable  Comparable  

Miseré, 202267 RRM with 

immediate 

autologous vs. 

implant-based 

reconstruction 

Improved physical 

well-being 

Comparable Not applicable Improved  Not investigated Not investigated Not investigated Not investigated 

Spindler, 202162 RRM  Not affected  Not affected  Not applicable Not affected (with 

reconstruction) 

Not investigated Not investigated Not investigated Not investigated 

Chae, 202180 RRSO Decline (physical 

component) 

Not affected  Not affected  Not investigated Not affected  Not investigated Not investigated Not affected  

Elit, 200134 RRSO Not affected  Decline (desire, 

vaginal dryness) 

Increased Not investigated Decreased Not investigated Not investigated Not investigated 
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Fang, 200977 RRSO Short-term decline 

(physical 

component) 

Recovered by 6- 

month 

Short-term decline 

(activity, pleasure, 

discomfort)  

Not investigated Not affected  Not investigated Not investigated Not investigated Not affected  

Finch, 201371 

 

RRSO Not affected  Not investigated Not investigated Not investigated Persistent cancer-

related distress in a 

subgroup 

Not investigated Not investigated Not investigated 

Finch, 201182 RRSO Not investigated Decline in pre-

menopausal 

women (desire, 

pleasure, habit, 

discomfort)  

Mitigated by HRT, 

but not to pre-

surgical levels 

Increased 

Mitigated by HRT, 

but not to pre-

surgical levels 

Not investigated Not investigated Not investigated Not investigated Not investigated 

Hall, 201981 RRSO Decline in post-

menopausal 

women (physical 

component) 

Decline (pleasure, 

discomfort)  

Mitigated by HRT, 

but not to pre-

surgical levels 

Increased in pre-

menopausal 

women 

Mitigated by HRT, 

Not investigated Not investigated Not investigated Not investigated Not investigated 
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but not to pre-

surgical levels 

Heiniger, 201570 RRSO Not investigated Decline 

(discomfort) 

Increased Not affected  Not affected  Not investigated Not affected  Not affected  

Johansen, 201650 RRSO Improved Decline in pre-

menopausal 

women (pleasure, 

discomfort)  

Mitigated by HRT, 

but not to pre-

surgical levels 

Not investigated Not affected  Not investigated Not investigated Not investigated Not investigated 

Madalinska, 

200572 

RRSO Not affected  Decline (pleasure, 

discomfort) 

Increased Not investigated Decreased Not investigated Not investigated Not investigated 

Mai, 202076 RRSO Improved Decline (pleasure, 

discomfort) 

Increased Not investigated Decreased Not investigated Not investigated Decreased 

Michelsen, 

200973 

RRSO Not affected  Not investigated Not investigated Not reported  Not investigated Not investigated Not reported  Not reported  

Nebgen, 201851 RRSO Not affected  Trend of decline 

(discomfort) 

Trend of increase Not affected  Decreased Decreased Not investigated Not investigated 
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Philp, 202178 RRSO Short-term decline 

(memory, social 

activities) 

Decline (habit, 

interest) 

Not investigated Affected  Not investigated Decreased Not investigated Not investigated 

Powell, 202083 RRSO Not investigated Not affected  Increased in pre-

menopause women 

Not investigated Not investigated Decreased Not investigated Increased 

Robson, 200335 RRSO Not affected  Decline 

(discomfort) 

Increased Not investigated Persistent cancer-

related distress in a 

subgroup 

Not investigated Not investigated Not affected  

Stanisz, 201979 RRSO Decline (sleep 

problems) 

Not investigated Increased Not investigated Decreased Not investigated Not investigated Increased 

Steenbeek, 

202152 

RRSO Short-term decline 

(physical 

component) 

Decline (function, 

distress) 

Mitigated by HRT, 

but not to pre-

surgical levels 

Increased 

Mitigated by HRT, 

but not to pre-

surgical levels 

Not investigated Not investigated Decreased Not investigated Not investigated 

Touboul, 201174 RRSO Not affected  Decline 

(discomfort) 

Increased Not investigated Decreased Not investigated Not investigated Not investigated 

Tucker, 202075 RRSO Not affected  Not affected  Not reported  Not investigated Not investigated Not investigated Not investigated Not investigated 

Nebgen, 201851 RRESDO Not affected  Trend of 

unaffected 

Trend of 

unaffected 

Not affected  Decreased Decreased Not investigated Not investigated 
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Steenbeek, 

202152 

RRESDO Not affected  Not affected  Not affected  Not investigated Not investigated Decreased Not investigated Not investigated 

HRQoL, health-related quality-of-life; HRT, hormone replacement therapy; QoL, quality-of-life; RRESDO, risk-reducing early-salpingectomy and delayed-oophorectomy; RRM, risk-reducing 938 
mastectomy; RRS, risk-reducing surgery; RRSO, risk-reducing salpingo-oophorectomy.  939 
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Table-3 QoL outcomes following RRM 940 

(1) Intervention  

RRM No surgery RRM vs. No surgery 

Studies N I2 Score (95% CI)   Studies N I2 Score (95% CI)   Studies N I2 Difference (95% CI)   

SAQ              

Pleasure 3 149 80.50% 11.07 (10.36, 11.79) 1 39 0.00% 12.10 (10.75, 13.45) 1 56 0.00% 1.00 (-1.37, 3.37) 

Discomfort 3 149 36.10% 1.53 (1.23, 1.82) 1 39 0.00% 1.10 (0.57, 1.63) 1 56 0.00% 0.00 (-0.89, 0.89) 

Habit 3 149 74.60% 0.95 (0.87, 1.03) 1 39 0.00% 0.70 (0.54, 0.86) 1 56 0.00% 0.20 (-0.05, 0.45) 

HADS             

Anxiety 3 246 62.70% 5.49 (4.97, 6.01) 1 39 0.00% 5.50 (4.31, 6.69) 1 56 0.00% 0.10 (-1.76, 1.96) 

Depression 3 246 34.30% 2.21 (1.89, 2.53) 1 39 0.00% 3.10 (2.19, 4.01) 1 56 0.00% -0.90 (-2.29, 0.49) 

(2) Follow-up 

<2 years follow-up >2 years follow-up >2 years follow-up vs. <2 years follow-up 

Studies N I2 Score (95% CI)   Studies N I2 Score (95% CI)   Studies N I^2 Difference (95% CI)   

SF-36             

PCS  2 140 0.00% 53.12 (51.87, 54.37) 3 161 35.3% 51.42 (50.14, 52.71) 1 92 0.00% -1.20 (-3.74, 1.34) 

MCS  2 140 67.50% 51.93 (50.32, 53.53) 3 161 0.00% 50.47 (49.01, 51.94) 1 92 0.00% -2.20 (-5.06, 0.66) 

SAQ              

Pleasure 1 92 0.00% 11.30 (10.15, 12.10) 3 149 80.50% 11.07 (10.36, 11.79) 1 92 0.00% -1.10 (-2.30, 0.10) 

Discomfort 1 92 0.00% 1.00 (0.71, 1.29) 3 149 36.10% 1.53 (1.23, 1.82) 1 92 0.00% 0.50 (0.03, 0.97) 

Habit 1 92 0.00% 0.70 (0.60, 0.80) 3 149 74.60% 0.95 (0.87, 1.03) 1 92 0.00% 0.20 (0.06, 0.34) 

HADS             

Anxiety 1 92 0.00% 4.20 (3.44, 4.96) 3 246 62.70% 5.49 (4.97, 6.01) 1 92 0.00% 0.30 (-0.86, 1.46) 
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Depression 1 92 0.00% 1.90 (1.35, 2.45) 3 246 34.30% 2.21 (1.89, 2.53) 1 92 0.00% 0.70 (-0.12, 1.52) 

Note: The following meta-analyses were conducted for QoL outcomes post-RRM: (1) Intervention: QoL outcomes in women who underwent RRM vs. those who did not. Data was available for 941 
SAQ and HADS; (2) Follow-up: long-term vs. short-term QoL outcomes following RRM. A period of ≥2-years was defined as long-term follow-up for RRM, and data was available for SF-36, 942 
SAQ, and HADS. For each comparison, the effect size of each single arm and the difference between the two arms was calculated.  943 
HADS, Hospital Anxiety and Depression Scale; MCS, Mental Component Summary; PCS, Physical Component Summary; QoL, quality-of-life; RRM, risk-reducing mastectomy; SAQ, Sexual 944 
Activity Questionnaire; SF-36, 36-Item Short Form Health Survey.   945 
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Table-4 QoL outcomes following RRSO 946 

(1) Intervention 

RRSO No surgery RRSO vs. No surgery 

Studies N I2 Score (95% CI)   Studies N I2 Score (95% CI)   Studies N I2 Difference (95% CI)   

SF-36 
            

PCS  7 539 91.10% 51.71 (50.86, 52.56) 4 657 96.40% 53.08 (52.34, 53.82) 4 1050 86.30% -0.75 (-2.01, 0.50) 

MCS  7 539 91.20% 49.00 (48.20, 49.80) 4 657 94.40% 50.04 (49.32, 50.77) 4 1050 0.00% -0.14 (-1.33, 1.04) 

SAQ              

Pleasure 11 1406 77.30% 10.43 (10.22, 10.64) 6 1914 89.10% 11.48 (11.30,11.66) 6 3070 0.00% -1.21 (-1.53, -0.89) 

Discomfort 6 571 96.20% 2.47 (2.41, 2.54) 5 888 95.20% 0.94 (0.85,1.03) 5 1400 0.00% 1.12 (0.93, 1.31) 

Habit 10 1205 90.70% 0.83 (0.78,0.88) 5 1190 94.90% 0.88 (0.85, 0.92) 5 2145 5.50% -0.02 (-0.08, 0.03) 

MRS              

Overall score  2 68 0.00% 11.67 (9.85, 13.49) 2 116 65.90% 8.85 (7.21, 9.89) 2 184 0.00% 2.08 (-0.21, 4.37)  

FACT-ES             

Overall score  2 682 97.20% 58.16 (57.49, 58.83) 2 1063 69.20% 60.33 (59.80, 60.85) 2 1745 92.00% -1.96 (-2.81, -1.10) 

(2) Follow-up 

<1 year follow-up >1 year follow-up >1 year follow-up vs. <1 year follow-up 

Studies N I2 Score (95% CI)   Studies N I2 Score (95% CI)   Studies N I2 Difference (95% CI)   

SF-36 
            

PCS  2 566 0.00% 50.35 (49,52,51.17) 7 539 91.10% 51.71 (50.86, 52.56) 2 351 0.00% 0.64 (-0.69, 1.98) 

MCS  2 566 41.72% 49.95 (49.12, 50.77) 7 539 91.20% 49.00 (48.20, 49.80) 2 351 0.00% 1.19 (-0.15, 2.52) 

SAQ              

Pleasure 1 528 0.00% 11.30 (10.92, 11.68) 11 1406 77.30% 10.43 (10.22, 10.64) 1 313 0.00% -0.70 (-1.33, -0.07) 
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Discomfort 0 0 NA NA 6 571 95.90% 2.44 (2.38, 2.50) 0 0 NA NA 

Habit 1 528 0.00% 0.70 (0.64, 0.76) 10 1205 90.70% 0.83 (0.78, 0.88) 1 313 0.00% 0.05 (-0.05, 0.15) 

MRS              

Overall score  0 0 NA NA 2 68 0.00% 11.67 (9.85, 13.49) 0 0 NA NA 

FACT-ES             

Overall score  1 528 0.00% 58.00 (57.29, 58.71) 2 682 97.20% 58.16 (57.49, 58.83) 1 313 0.00% 2.10 (0.94, 3.26) 

(3) High-risk 

definition 

Diagnosis of PV in BC/OC CSGs Mixed or unknown basis 

Diagnosis of PV in BC/OC CSGs vs. Mixed or 

unknown basis  

Studies N I2 Score (95% CI)   Studies N I2 Score (95% CI)   Studies N I2 Difference (95% CI)   

SF-36             

PCS  4 135 94.90% 53.94 (52.18, 55.69) 3 404 0.00% 51.02 (50.05, 52.00) 0 0 NA NA 

MCS  4 135 83.80% 44.89 (43.48, 46.29) 3 404 0.00% 50.97 (50.00, 51.95) 0 0 NA NA 

(4) Menopause 

status 

Pre-menopausal RRSO Post-menopausal RRSO 

Post-menopausal RRSO vs. Pre-menopausal 

RSSO 

Studies N I2 Score (95% CI)   Studies N I2 Score (95% CI)   Studies N I2 Difference (95% CI)   

SF-36             

PCS  2 75 97.91% 55.39 (53.13, 57.65) 1 30 0.00% 48.71 (45.13, 52.29) 1 90 0.00% -3.19 (-7.54, 1.16) 

MCS  2 75 0.00% 47.95 (45.69, 50.22) 1 30 0.00% 47.0 (43.42, 50.58) 1 90 0.00% -0.60 (-4.95, 3.75) 

SAQ              

Pleasure 4 266 0.00% 11.34 (10.85, 11.84) 3 160 76.50% 11.29 (10.59, 11.99) 3 414 65.03% -0.13 (-1.00, 0.74) 

Discomfort 2 126 91.20% 3.41 (3.02, 3.79) 1 109 0.00% 3.67 (3.25, 4.09) 1 223 0.00% 0 (-0.59, 0.59) 
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Habit 4 266 98.30% 1.24 (1.14, 1.33) 3 160 99.10% 1.04 (0.96, 1.12) 3 414 0.00% -0.04 (-0.17, 0.10) 

(5) HRT use 

following pre-

menopausal RRSO 

HRT No HRT  HRT vs. No HRT  

Studies N I2 Score (95% CI) Studies N I2 Score (95% CI) Studies N I2 Difference (95% CI) 

SAQ              

Pleasure 3 126 0.00% 11.59 (10.87, 12.30) 4 224 0.00% 10.44 (9.86, 11.02) 3 291 0.00% 1.16 (0.17, 2.15) 

Discomfort 1 66 0.00% 1.20 (0.86, 1.54) 2 150 0.00% 2.14 (1.80, 2.48) 1 157 0.00% -1.20 (-1.75, -0.65) 

Habit 2 60 0.00% 0.80 (0.61, 0.99) 3 133 71.90% 0.80 (0.70, 0.91) 2 134 0.00% 0.16 (-0.09, 0.42) 

Note: The following meta-analyses were conducted for QoL outcomes post-RRSO: (1) Intervention: QoL outcomes in women who underwent RRSO vs. those who did not. Data was available 947 
for SF-36, SAQ, MRS, and FACT-ES; (2) Follow-up: long-term vs. short-term QoL outcomes following RRSO. A period of ≥1-year was defined as long-term follow-up for RRSO, and data was 948 
available for SF-36, SAQ, MRS, and FACT-ES; (3) High-risk definition: QoL outcomes in high-risk women with PVs in BC/OC CGSs (e.g., BRCA1/BRCA2) vs. high-risk women based on mixed 949 
(CSG or family history) or unspecified criteria. Data was available for SF-36; (4) Menopause status: QoL outcomes following post-menopausal RRSO vs. pre-menopausal RRSO. Data was 950 
available for SF-36 and SAQ; (5) HRT use: QoL outcomes in women undergoing pre-menopausal RRSO who took HRT vs. those who did not. Data was available for SAQ. For each comparison, 951 
the effect size of each single arm and the difference between the two arms was calculated.  952 
BC, breast cancer; CSG, cancer susceptibility gene; FACT-ES, Functional Assessment of Cancer Therapy-Endocrine Subscale; HADS, Hospital Anxiety and Depression Scale; HRT, hormone 953 
replacement therapy; MCS, Mental Component Summary; MRS, Menopause Rating Scale; NA, not applicable; OC, ovarian cancer; PCS, Physical Component Summary; PV, pathogenic variant; 954 
QoL, quality-of-life; RRSO, risk-reducing salpingo-oophorectomy; SAQ, Sexual Activity Questionnaire; SF-36, 36-Item Short Form Health Survey.  955 
 956 
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Figure legends 957 

Figure-1 Structure of the systematic review and meta-analysis (BC, breast cancer; CSG, 958 

cancer susceptibility gene; FH, family history; HRQoL, health-related quality-of-life; HRT, 959 

hormone replacement therapy; OC, ovarian cancer; PV, pathogenic variant; QoL, quality-of-960 

life; RRESDO, risk-reducing early-salpingectomy and delayed-oophorectomy; RRM, risk-961 

reducing mastectomy; RRSO, risk-reducing salpingo-oophorectomy) 962 

Figure-2 PRISMA flowsheet 963 

Figure-3 Methodological quality: 3a-Methodological quality of non-comparative studies; 964 

3b-Methodological quality of comparative studies 965 

 966 

Appendix  967 

Appendix-1 Search strategy 968 

Appendix-2 Questionnaires used across outcome groups 969 

Appendix-3 MINORS checklist score  970 

Appendix-4 Results comparison between fixed-effects and random-effects model: 4a- 971 

Results comparison between fixed-effects and random-effects model for RRM; 4b- 972 

Results comparison between fixed-effects and random-effects model for RRSO 973 

Appendix-5 Summarized findings on quality-of-life following risk-reducing surgery 974 
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Appendix-1 Search strategy  

1. Ovid MEDLINE 

1 (utilit* or disutilit* or quality of life or QoL or health related quality of life or 

HRQoL).mp.  

2 exp "Quality of Life"/ 

3 1 or 2 

4 exp Prophylactic Surgical Procedures/ 

5 exp Mastectomy/ 

6 exp Ovariectomy/ or exp Salpingo-oophorectomy/ 

7 exp Salpingectomy/ 

8 ((prophylac* or prophylaxis or prevent* or risk-reduc* or risk reduc*) adj5 (surg* or 

procedur* or interven* or mastectom* or RRM or salping* or oophorectomy* or ovar* or 

RRSO or RRESDO)).mp.  

9 4 or 5 or 6 or 7 or 8 

10 exp Breast Neoplasms/ 

11 exp Ovarian Neoplasms/ 

12 exp Fallopian Tube Neoplasms/ 

13 exp Peritoneal Neoplasms/ 

14 ((ovar* or fallopian* or peritone* or breast or mammary) adj5 (cancer* or neoplasm* 

or tumor* or tumour* or malignan* or carcinoma* or adenocarcinoma*)).mp.  

15 10 or 11 or 12 or 13 or 14 

16 3 and 9 and 15 

17 limit 16 to (english language and humans) 
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2. Embase Classic+Embase   

1 exp prophylactic surgical procedure/ 

2 exp prophylactic mastectomy/ or exp mastectomy/ 

3 exp salpingooophorectomy/ 

4 exp ovariectomy/ 

5 exp salpingectomy/ 

6 ((prophylac* or prophylaxis or prevent* or risk-reduc* or risk reduc*) adj5 (surg* or 

procedur* or interven* or mastectom* or RRM or salping* or oophorectomy* or ovar* or 

RRSO or RRESDO)).mp.  

7 1 or 2 or 3 or 4 or 5 or 6 

8 exp "quality of life"/ 

9 exp utility value/ 

10 (utilit* or disutilit* or quality of life or QoL or health related quality of life or 

HRQoL).mp.  

11 8 or 9 or 10 

12 exp breast tumor/ 

13 exp ovary tumor/ 

14 exp uterine tube tumor/ 

15 exp peritoneum tumor/ 

16 ((ovar* or fallopian* or peritone* or breast or mammary) adj5 (cancer* or neoplasm* 

or tumor* or tumour* or malignan* or carcinoma* or adenocarcinoma*)).mp.  

17 12 or 13 or 14 or 15 or 16 

18 7 and 11 and 17 

19 limit 18 to (human and english language) 
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3. Cochrane Library 

ID Search 

#1 MeSH descriptor: [Mastectomy] explode all trees 

#2 MeSH descriptor: [Salpingo-oophorectomy] explode all trees 

#3 MeSH descriptor: [Ovariectomy] explode all trees 

#4 MeSH descriptor: [Salpingectomy] explode all trees 

#5 MeSH descriptor: [Prophylactic Surgical Procedures] explode all trees 

#6 ((prophylac* or prophylaxis or prevent* or risk-reduc* or risk reduc*) near/5 (surg* or 

procedur* or interven* or mastectom* or RRM or salping* or oophorectomy* or ovar* or 

RRSO or RRESDO)):ti,ab,kw (Word variations have been searched) 

#7 #1 or #2 or #3 or #4 or #5 or #6 

#8 MeSH descriptor: [Breast Neoplasms] explode all trees 

#9 MeSH descriptor: [Fallopian Tube Neoplasms] explode all trees 

#10 MeSH descriptor: [Ovarian Neoplasms] explode all trees 

#11 MeSH descriptor: [Peritoneal Neoplasms] explode all trees 

#12 ((ovar* or fallopian* or peritone* or breast or mammary) near/5 (cancer* or neoplasm* 

or tumor* or tumour* or malignan* or carcinoma* or adenocarcinoma*)):ti,ab,kw (Word 

variations have been searched) 

#13 #8 or #9 or #10 or #11 or #12 

#14 MeSH descriptor: [Quality of Life] explode all trees 

#15 (utilit* or disutilit* or quality of life or QoL or health related quality of life or 

HRQoL):ti,ab,kw (Word variations have been searched) 

#16 #14 or #15 

#17 #7 and #13 and #16 
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4.  PubMed  

1 prophylactic surgical procedure[MeSH Terms] 

2 mastectomy[MeSH Terms] 

3 salpingo-oophorectomy[MeSH Terms] 

4 ovariectomy[MeSH Terms] 

5 salpingectomy[MeSH Terms]  

6        ((prophylac* or prophylaxis or prevent* or risk-reduc* or risk reduc*) near (surg* or 

procedur* or interven* or mastectom* or RRM or salping* or oophorectomy* or ovar* or 

RRSO or RRESDO)) 

7 breast neoplasm[MeSH Terms] 

8 ovary neoplasm[MeSH Terms] 

9 fallopian tube neoplasm[MeSH Terms] 

10 peritoneal neoplasm[MeSH Terms] 

11 (ovar* or fallopian* or peritone* or breast or mammary) near (cancer* or neoplasm* or 

tumor* or tumour* or malignan* or carcinoma* or adenocarcinoma*) 

12 #1 or #2 or #3 or #4 or #5 or #6 

13 #7 or #8 or #9 or #10 or #11 

14 quality of life[MeSH Terms] 

15 utilit* or disutilit* or quality of life or QoL or health related quality of life or HRQoL 

16 #14 or #15 

17 #12 and #13 and #16 
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SF-36 BREAST-Q
EORTC QLQ-

C30
BSI PROMIS

EORTC QLQ-

BRR26
QLI WHQ SAQ BREAST-Q FSFI CARES FSDS SFQ-F DRQ

Study-specific 

questionnaire
MENQOL FACT-ES MRS BKI GCS MSCL SCL BIS BREAST-Q BIBC BPSS SIBID

EORTC-OV 

28
BODY-Q

Study-specific 

questionnaire
IES HADS STAI CES-D BDI CWS PHQ-8/9 GAD-7 LOT-R PSS

Bai,2019 99 0 0 99 NA NA NA NA 99 NA NA 99 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 99 NA NA NA NA NA NA NA NA 99 NA NA NA NA NA NA NA NA

Brandberg,2008 90 0 0 90 NA NA NA NA NA NA NA 49 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 90 NA NA NA NA NA NA NA NA 90 NA NA NA NA NA NA NA NA

Chae,2021 0 30 0 30 NA NA NA NA NA NA NA NA NA NA 30 NA NA NA NA NA NA 30 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 30 NA 30 NA NA NA 30 NA

Elit, 2001 0 40 0 40 NA NA 40 NA NA NA NA NA NA NA NA NA NA NA 40 40 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 40 NA NA NA NA NA NA NA NA NA

Fang,2009 0 38 0 38 NA NA NA NA NA NA NA 38 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 38 NA NA NA NA NA NA NA 38 NA NA NA NA NA NA

Finch,2011 0 96 0 93 NA NA 89 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 70 NA NA NA NA NA NA NA NA NA

Finch,2011 0 114 0 NA NA NA NA NA NA NA NA 83 NA NA NA NA NA NA NA 112 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Gahm,2010 59 0 0 37 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 55 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Gandhi,2021 241 0 0 NA 241 NA NA NA NA NA NA NA 241 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 241 NA NA NA NA NA NA NA 128* NA NA NA NA NA NA NA NA

Geiger,2007 106 0 0 106 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 106 NA NA 106 NA NA NA NA NA NA

Gopie,2013 48 0 0 48 NA NA NA NA NA NA NA NA NA NA NA NA NA 48 NA NA NA NA NA NA NA NA 48 NA NA NA NA NA NA NA 48 NA NA NA NA NA NA NA NA NA

Hall,2019 0 140 0 NA NA NA NA NA NA NA NA 101 NA NA NA NA NA NA NA 140 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Heiniger,2015 17 38 0 NA NA NA NA NA NA NA NA 55 NA NA NA NA NA NA NA NA NA 55 NA NA NA NA 55 NA NA NA 55 NA NA NA 55 55 NA NA NA NA NA NA NA NA

Herold, 2022 43 0 0 NA 43 NA NA NA NA NA NA NA 43 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 43 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Isern,2008 30 0 0 28 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 30 NA 28 NA NA NA NA NA NA NA NA

Johansen,2016 0 294 0 NA NA 294 NA NA NA NA NA 201 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 292 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Madalinska,2005 0 369 0 369 NA NA NA NA NA NA NA 277 NA NA NA NA NA NA NA NA 369 NA NA NA NA NA NA NA NA NA NA NA NA NA 369 NA NA NA NA NA NA NA NA NA

Mai,2020 0 562 0 562 NA NA NA NA NA NA NA 391 NA NA NA NA NA NA NA NA 562 NA NA NA NA NA NA NA NA NA NA NA NA NA 562 NA 562 562 NA NA NA NA NA NA

Mansour, 2023 48 0 0 NA 48 NA NA NA NA NA NA NA 48 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 48 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

McCarthy, 2017 204 0 0 NA 204 NA NA 204 NA NA NA NA 204 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 204 NA NA NA NA NA NA NA NA NA NA NA NA 204 204 NA NA

Metcalfe,2004 60 0 0 NA NA NA 59 NA NA NA NA 40 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 60 NA NA NA NA NA 57 NA NA NA NA NA NA NA NA NA

Metcalfe,2005 60 0 0 NA NA NA NA NA NA 59 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Metcalfe, 2015 137 0 0 NA 137 NA NA NA NA NA NA NA 137 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 137 NA NA NA NA NA NA 137 137 NA NA NA NA NA NA NA NA

Michelsen,2009 0 301 0 NA NA 301 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 301* NA NA NA NA NA NA NA NA 301* NA NA NA NA NA NA NA NA

Miseré, 2022 47 0 0 47 47 NA NA NA NA NA NA NA 47 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 47 NA NA NA NA 47 NA NA NA NA NA NA NA NA NA NA NA

Nebgen,2018 0 12 19 31 NA NA NA NA NA NA NA 31 NA NA NA NA NA NA NA NA NA 31 NA NA NA NA 31 NA NA NA NA NA NA NA NA NA 31 NA NA 31 NA NA NA NA

Philp,2021 0 36 0 NA NA 36 NA 36 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 36 NA NA NA NA NA NA NA NA NA NA NA NA

Powell,2020 0 223 0 NA NA NA NA NA NA NA NA 105 NA NA NA NA NA NA NA NA NA NA NA NA 223 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 223 223 NA NA NA

Robson,2003 0 54 0 53 NA NA NA NA NA NA NA NA NA NA NA NA 53 NA NA NA NA NA NA NA NA 53 NA NA NA NA NA NA NA NA 53 NA NA 53 NA NA NA NA NA NA

Spindler,2021 22 0 0 22 22 NA NA NA NA NA NA NA 22 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 22 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Stanisz,2019 0 62 0 NA NA NA NA NA NA NA 61 NA NA NA NA NA NA NA NA NA NA NA 61 NA NA NA NA NA NA NA NA NA NA NA NA NA 61 NA 61 NA NA NA NA 61

Steenbeek,2021 0 154 394 514 NA NA NA NA NA NA NA NA NA 537 NA 537 NA NA NA NA NA NA NA 525 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 514 NA NA NA NA

Touboul,2011 0 112 0 NA NA 111 NA NA NA NA NA 59 NA NA NA NA NA NA NA NA 107 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 111 NA NA NA NA NA NA NA

Tucker,2020 0 76 0 76 NA NA NA NA NA NA NA NA NA 76 NA NA NA NA NA 76* NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Total 1102 2247 413 2283 742 742 188 240 99 59 61 1529 742 613 30 537 53 48 95 292 1038 116 61 525 223 53 615 742 60 38 55 36 47 30 1497 409 795 759 91 768 427 204 30 61

BDI: Beck Depression Inventory; BIBC: Body Image after Breast Cancer; BIS: Body Image Scale; BKI: Blatt-Kupperman Index; BODY-Q, Body questionnaire; BPSS: Body Parts Satisfaction Scale; BREAST-Q: Breast questionnaire; BSI: Brief Symptom Inventory; CARES: Cancer Rehabilitation Evaluation System; CES-D: Center for Epidemiological Studies-Depression scale; CWS: Cancer Worry Scale; DRQ: Dutch Relationship Questionnaire; EORTC-OV 28, European Organization for the Research and Treatment of Cancer OV-28 questionnaire; EORTC QLQ-BRR26: European Organisation for Research and Treatment 

of Cancer Breast Reconstruction Questionnaire;EORTC QLQ-C30: European Organization for Research and Treatment of Cancer Quality of Life Questionnaire-C30; FACT-ES: Functional Assessment of Cancer Therapy-Endocrine Subscale; FSDS: Female Sexual Distress Scale; FSFI: Female Sexual Function Index; GAD-7: General Anxiety Disorder 7-Item scale;  GCS: Greene Climacteric Scale; HADS: Hospital Anxiety and Depression Scale; HRQoL, Health-related quality-of-life; IES: Impact of Event Scale; LOT-R: Life Orientation Test-Revised; MENQOL: Menopause-Specific Quality of Life; MRS: Menopause Rating 

Scale; MSCL: Menopausal Symptom Checklist; NA, not applicable; PHQ-8/9: Personal Health Questionnaire-8/9 Item Depression Scale; PROMIS: Patient Reported Outcome Measurement Information System; PSS: Perceived Stress Scale; QLI: Quality of Life Index; QoL: Quality-of-life; SAQ: Sexual Activity Questionnaire; SCL: Symptom checklist; SF-36: 36-Item Short Form Health Survey; SFQ-F: Sexual Functioning Questionnaire-Female; SIBID: Situational Inventory of Body Image Dysphoria; STAI: State-Trait Anxiety Inventory; WHQ: Women’s Health Questionnaire.

* results not reported

Appendix-2 Questionnaires used across outcome groups

Studies RRM RRSO

HRQoL

RRESDO

Sexual function Menopause symptoms Body image Psychological outcomes
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Studies
Clearly stated 

aim

Inclusion of 

consecutive 

patients

Prospective 

data collection

Endpoints 

appropriate to 

study aim

Unbiased 

assessment of 

study endpoint

Follow-up 

period 

appropriate to 

study aim

<5% lost to 

follow-up

Prospective 

calculation of 

study size

Adequate 

control group

Contemporary 

groups

Baseline 

equivalence of 

group

Adequate 

statistical 

analyses

Total Denominator

Bai, 2019 2 2 2 2 2 2 1 1 14 16

Brandberg, 2008 2 2 2 2 2 1 1 0 12 16

Chae, 2021 2 2 2 2 2 0 1 0 2 2 1 2 18 24

Elit, 2001 2 2 1 2 2 2 1 0 12 16

Fang, 2009 2 2 2 2 2 2 1 0 2 2 2 2 21 24

Finch, 2011 2 2 2 2 2 2 1 0 13 16

Finch, 2011 2 2 2 2 2 2 1 0 13 16

Gahm, 2010 2 2 2 2 2 2 1 0 13 16

Gandhi, 2021 2 2 2 2 2 0 1 0 11 16

Geiger, 2007 2 2 1 2 2 2 1 0 2 2 1 2 19 24

Gopie, 2013 2 2 2 2 2 1 1 0 12 16

Hall, 2019 2 2 2 2 2 2 1 0 13 16

Heiniger, 2015 2 2 2 2 2 2 1 0 2 2 2 2 21 24

Herold, 2022 0 2 2 2 2 2 1 0 11 16

Isern, 2008 2 2 1 2 2 2 1 0 12 16

Johansen, 2016 2 2 1 2 2 2 1 0 2 2 1 2 19 24

Madalinska, 2005 2 2 1 2 2 2 1 0 2 2 1 2 19 24

Mai, 2020 2 2 2 2 2 2 1 2 2 2 2 2 23 24

Mansour, 2023 2 2 2 2 2 2 1 0 13 16

McCarthy, 2017 2 1 2 2 2 2 1 0 12 16

Metcalfe, 2004 2 2 1 2 2 2 1 0 12 16

Metcalfe, 2005 2 2 1 2 2 2 1 0 12 16

Metcalfe, 2015 2 2 1 2 2 2 0 0 11 16

Michelsen, 2009 2 2 1 2 2 2 1 0 2 2 2 2 20 24

Miseré, 2022 2 2 2 2 2 2 1 0 13 16

Nebgen, 2018 2 2 2 2 2 2 1 0 2 2 1 2 20 24

Philp, 2021 2 2 2 2 2 0 1 0 11 16

Powell, 2020 2 2 1 2 2 2 1 0 2 2 1 2 19 24

Robson, 2003 2 2 1 2 2 2 1 0 12 16

Spindler, 2021 2 2 2 2 2 2 1 0 13 16

Stanisz, 2019 2 2 2 2 2 2 2 0 14 16

Steenbeek, 2021 2 2 2 2 2 2 1 2 2 2 2 2 23 24

Touboul, 2011 2 2 1 2 2 2 1 0 12 16

Tucker, 2020 2 2 1 2 2 2 1 0 12 16

Appendix-3 MINORS checklist score
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Appendix-4a Results comparison between fixed-effects and random-effects model for RRM 

Comparison 

Fixed-effects model Random-effects model  

Studies N I2 Difference (95% CI)   Studies N I2 Difference (95% CI)   

RRM vs. no surgery 

SAQ          

Pleasure 1 56 0.00% 1.00 (-1.37, 3.37) 1 56 0.00% 1.00 (-1.37, 3.37) 

Discomfort 1 56 0.00% 0.00 (-0.89, 0.89) 1 56 0.00% 0.00 (-0.89, 0.89) 

Habit 1 56 0.00% 0.20 (-0.05, 0.45) 1 56 0.00% 0.20 (-0.05, 0.45) 

HADS         

Anxiety 1 56 0.00% 0.10 (-1.76, 1.96) 1 56 0.00% 0.10 (-1.76, 1.96) 

Depression 1 56 0.00% -0.90 (-2.29, 0.49) 1 56 0.00% -0.90 (-2.29, 0.49) 

>2 years follow-up vs. <2 years follow-up post-RRM 

SF-36         

PCS  1 92 0.00% -1.20 (-3.74, 1.34) 1 92 0.00% -1.20 (-3.74, 1.34) 

MCS  1 92 0.00% -2.20 (-5.06, 0.66) 1 92 0.00% -2.20 (-5.06, 0.66) 

SAQ          

Pleasure 1 92 0.00% -1.10 (-2.30, 0.10) 1 92 0.00% -1.10 (-2.30, 0.10) 

Discomfort 1 92 0.00% 0.50 (0.03, 0.97) 1 92 0.00% 0.50 (0.03, 0.97) 

Habit 1 92 0.00% 0.20 (0.06, 0.34) 1 92 0.00% 0.20 (0.06, 0.34) 

HADS         

Anxiety 1 92 0.00% 0.30 (-0.86, 1.46) 1 92 0.00% 0.30 (-0.86, 1.46) 

Depression 1 92 0.00% 0.70 (-0.12, 1.52) 1 92 0.00% 0.70 (-0.12, 1.52) 

HADS, Hospital Anxiety and Depression Scale; MCS, Mental Component Summary; PCS, Physical Component Summary; 

RRM, risk-reducing mastectomy; SAQ, Sexual Activity Questionnaire; SF-36, 36-Item Short Form Health Survey.
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Appendix-4b Results comparison between fixed-effects and random-effects model for RRSO 

Comparison 

Fixed-effects model Random-effects model  

Studies N I2 Difference (95% CI)   Studies N I2 Difference (95% CI)   

RRSO vs. No surgery 

SF-36 
        

PCS  4 1050 86.30% -0.75 (-2.01, 0.50) 4 1050 94.70% 1.24 (-7.63, 10.12) 

MCS  4 1050 0.00% -0.14 (-1.33, 1.04) 4 1050 0.00% -0.14 (-1.33, 1.04) 

SAQ          

Pleasure 6 3070 0.00% -1.21 (-1.53, -0.89) 6 3070 0.00% -1.21 (-1.53, -0.89) 

Discomfort 5 1400 0.00% 1.12 (0.93, 1.31) 5 1400 0.00% 1.12 (0.93, 1.31) 

Habit 5 2145 5.50% -0.02 (-0.08, 0.03) 5 2145 5.50% -0.02 (-0.08, 0.03) 

MRS          

Overall score  2 184 0.00% 2.08 (-0.21, 4.37)  2 184 0.00% 2.08 (-0.21, 4.37)  

FACT-ES         

Overall score  2 1745 92.00% -1.96 (-2.81, -1.10) 2 1745 91.97% -2.13 (-5.17, 0.90) 

>1 year follow-up vs. <1 year follow-up post-RRSO 

SF-36 
        

PCS  2 351 0.00% 0.64 (-0.69, 1.98) 2 351 0.00% 0.64 (-0.69, 1.98) 

MCS  2 351 0.00% 1.19 (-0.15, 2.52) 2 351 0.00% 1.19 (-0.15, 2.52) 

SAQ          

Pleasure 1 313 0.00% -0.70 (-1.33, -0.07) 1 313 0.00% -0.70 (-1.33, -0.07) 

Discomfort 0 0 NA NA 0 0 NA NA 

Habit 1 313 0.00% 0.05 (-0.05, 0.15) 1 313 0.00% 0.05 (-0.05, 0.15) 

MRS          

Overall score  0 0 NA NA 0 0 NA NA 

FACT-ES         

Overall score  1 313 0.00% 2.10 (0.94, 3.26) 1 313 0.00% 2.10 (0.94, 3.26) 

Diagnosis of PV in BC/OC CSGs vs. Mixed or unknown basis (for high-risk definition) 

SF-36         

PCS  0 0 NA NA 0 0 NA NA 

MCS  0 0 NA NA 0 0 NA NA 

Post-menopausal RRSO vs. Pre-menopausal RSSO 

SF-36         
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PCS  1 90 0.00% -3.19 (-7.54, 1.16) 1 90 0.00% -3.19 (-7.54, 1.16) 

MCS  1 90 0.00% -0.60 (-4.95, 3.75) 1 90 0.00% -0.60 (-4.95, 3.75) 

SAQ          

Pleasure 3 414 65.03% -0.13 (-1.00, 0.74) 3 414 62.74% -0.59 (-2.19, 1.02) 

Discomfort 1 223 0.00% 0 (-0.59, 0.59) 1 223 0.00% 0 (-0.59, 0.59) 

Habit 3 414 0.00% -0.04 (-0.17, 0.10) 3 414 0.00% -0.04 (-0.17, 0.10) 

HRT vs. No HRT following pre-menopausal RRSO 

SAQ         

Pleasure 3 291 0.00% 1.16 (0.17, 2.15) 3 291 0.00% 1.16 (0.17, 2.15) 

Discomfort 1 157 0.00% -1.20 (-1.75, -0.65) 1 157 0.00% -1.20 (-1.75, -0.65) 

Habit 2 134 0.00% 0.16 (-0.09, 0.42) 2 134 0.00% 0.16 (-0.09, 0.42) 

BC, breast cancer; CSG, cancer susceptibility gene; FACT-ES, Functional Assessment of Cancer Therapy-Endocrine Subscale; 

HADS, Hospital Anxiety and Depression Scale; HRT, hormone replacement therapy; MCS, Mental Component Summary; 

MRS, Menopause Rating Scale; NA, not applicable; OC, ovarian cancer; PCS, Physical Component Summary; PV, pathogenic 

variant; QoL, quality-of-life; RRSO, risk-reducing salpingo-oophorectomy; SAQ, Sexual Activity Questionnaire; SF-36, 36-

Item Short Form Health Survey. 
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