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Summary 

Removal of the uterus due to benign conditions is known as benign hysterectomy, and is one 

the most frequently performed gynecologic procedures. In Denmark, approximately 15% of all 

women who are having a benign hysterectomy are also having both of their ovaries removed at 

the same time—known as concomitant bilateral salpingo-oophorectomy (BSO). Ovarian 

removal leads to a rapid decline in the endogenous estrogen production in premenopausal 

women, whereas in postmenopausal wo men, primarily androgens are affected. These hormonal 

changes may influence the risk of cancer and other diseases, as may use of hormone therapy—

the latter recommended in premenopausal BSO. 

We conducted three register-based nationwide cohort studies among women in Denmark born 

during 1937–1996, as we aimed to examine the long-term health consequences of removing the 

ovaries. More specifically, in Paper I, we estimated breast cancer incidence after unilateral 

salpingo-oophorectomy (USO) and BSO in comparison with no surgery and hysterectomy 

alone in a total population of 2,089,994 women. In Paper II, breast cancer prognosis (i.e. 

recurrence and mortality) was investigated in cohorts of respectively 4,295 and 4,563 women 

with breast cancer and prior BSO compared with hysterectomy alone. Lastly, in Paper III, we 

studied the association between cancer, cardiovascular disease and mortality in approximately 

17,000 women with BSO concomitant with benign hysterectomy compared with around 

100,000 women with hysterectomy alone. In all three papers, we used Cox proportional hazards 

regression models to estimate hazard ratios and 95% confidence intervals; as a proxy for 

menopausal status, we stratified all analyses according to age at surgery. Furthermore, in Paper 

I and III, the associations of BSO among never- and ever-users of hormone therapy were 

investigated in subcohorts followed from 1995 and onwards, whereas in Paper II, use of 

hormone therapy was adjusted for in the multivariate analyses.  

We did not find any association between USO and risk of breast cancer (Paper I); furthermore, 

results from analyses using no surgery as the reference were similar to those compared with 

hysterectomy alone, which was evident for both USO and BSO as exposure (Paper I).  

When assessing the association between BSO at benign hysterectomy and risk of long-term 

health consequences compared with hysterectomy alone, we observed a marked reduction in 
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ovarian cancer risk in pre-, peri- and postmenopausal women with BSO, with an absolute risk 

reduction ranging from 0.10% to 0.22% (Paper III).  

For women in the premenopausal age group (<45 years) at time of BSO, we found a reduced 

risk of breast cancer (Paper I and III) with an absolute risk reduction of 0.27% (Paper III); 

however, we did not observe any convincing advantage of previous BSO on breast cancer 

prognosis (Paper II). Increased risk of other cancer types, stroke and all-cause mortality was 

also observed for this age group with absolute excess mortality of 0.30% (Paper III). No 

apparent pattern by use of hormone therapy was evident for this age group except for analyses 

on all-cause mortality, where the increase was independent of use (Paper III). 

For postmenopausal women (age 55+ years), our estimates pointed towards increased risk of 

breast cancer following BSO (Paper I and III) with an absolute risk difference of 3.05% in 

women aged 65+ years at BSO compared with hysterectomy alone (Paper III). Analyses 

considering hormone therapy use indicated that this increase was confined to ever-users (Paper 

I and III). Likewise, our results indicated a worse prognosis following breast cancer diagnosis 

in women with previous BSO, although not statistically significant (Paper II). Lastly, the risk 

of other cancer types, ischemic heart disease and all-cause mortality was also increased in 

women with postmenopausal BSO (Paper III); absolute risk difference for mortality was 4.42% 

for women aged 65+ years compared with hysterectomy alone, and the increased mortality was 

independent of use of hormone therapy (Paper III). 

Results from the three studies included in this thesis add to the current knowledge of removing 

the ovaries at time of benign hysterectomy in regards to cancer, cardiovascular disease and 

mortality in women with no family history of cancer. In spite of a reduced ovarian cancer risk 

as well as an apparent reduction in breast cancer risk in premenopausal women with BSO 

concomitant with benign hysterectomy, our findings indicated that long-term health 

consequences overall outweigh the benefits from ovarian removal. This conclusion supports 

current clinical guidelines in Denmark for premenopausal women. For postmenopausal BSO, 

our results implied that this group of women could also benefit from a similar approach 

whenever possible. 


