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Abstract
Introduction: A peripartum hysterectomy is typically performed as a lifesaving pro-
cedure in obstetrics to manage severe postpartum hemorrhage. Severe hemorrhages 
that lead to peripartum hysterectomies are mainly caused by uterine atony and pla-
centa accreta spectrum disorders. In this study, we aimed to estimate the incidence, 
risk factors, causes and management of severe postpartum hemorrhage resulting in 
peripartum hysterectomies, and to describe the complications of the hysterectomies.
Material and methods: Eligible women had given birth at gestational week 23+0 or 
later and had a postpartum hemorrhage ≥1500 mL or a blood transfusion, due to post-
partum hemorrhage, at Oslo University Hospital, Norway, between 2008 and 2017. 
Among the eligible women, this study included those who underwent a hysterectomy 
within the first 42 days after delivery. The Norwegian Medical Birth Registry provided 
the reference group. We used Poisson regression to estimate adjusted incidence rate 
ratios with 95% confidence intervals to identify clinical factors associated with peri-
partum hysterectomy.
Results: The incidence of hysterectomies with severe postpartum hemorrhage was 
0.44/1000 deliveries (42/96313). Among the women with severe postpartum hem-
orrhage, 1.6% ended up with a hysterectomy (42/2621). Maternal age ≥40, previous 
cesarean section, multiple pregnancy and placenta previa were associated with a sig-
nificantly higher risk of hysterectomy. Placenta accreta spectrum disorders were the 
most frequent cause of hemorrhage that resulted in a hysterectomy (52%, 22/42) and 
contributed to most of the complications following the hysterectomy (11/15 women 
with complications).
Conclusions: The rate of peripartum hysterectomies at Oslo University Hospital was 
low, but was higher than previously reported from Norway. Risk factors included high 
maternal age, previous cesarean section, multiple pregnancy and placenta previa, well 
known risk factors for placenta accreta spectrum disorders and severe postpartum 
hemorrhage. Placenta accreta spectrum disorders were the largest contributor to hys-
terectomies and complications.
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1  |  INTRODUC TION

It is believed that the first successful removal of the uterus after a 
cesarean delivery was performed in Italy by Dr. Eduardo Porro in 
1876.1 The procedure was carefully planned in advance, due to the 
high risk, and the mother and child both survived. Today, acute and 
planned hysterectomies are performed during childbirth, mainly as 
a last resort, to stop or prevent massive, potentially fatal hemor-
rhages. In high-income countries with low maternal mortality rates, 
obstetric care can be improved by identifying severe acute maternal 
morbidities, where survival is a “near miss” event.2,3 A peripartum 
hysterectomy is often performed to avoid fatalities. More knowl-
edge of the causes, management and complications of peripartum 
hysterectomies is needed to improve the quality of obstetric care, 
and thus maternal health. A peripartum hysterectomy is defined as 
the removal of the uterus within a specific time interval after deliv-
ering the baby,4–7 and it is mainly due to postpartum hemorrhage 
(PPH). Worldwide, the rates of peripartum hysterectomies vary 
widely.8 These rates are generally low in high-income countries, 
ranging from 0.26/1000 deliveries in Denmark, to 1.07/1000 deliv-
eries in Italy.9 Two previous studies from Norway estimated rates 
similar to those observed in Denmark.7,10 In the last few decades, 
increasing PPH trends have been observed in several high-income 
countries, including Norway.11–13 Accordingly, several studies have 
indicated increases in the number of peripartum hysterectomies.14,15 
These observations have emphasized the need for updated knowl-
edge. The present study aimed to estimate the incidence of peripar-
tum hysterectomies after severe PPHs and explore the causes, risk 
factors and management. We also aimed to describe complications 
of the hysterectomies.

2  |  MATERIAL AND METHODS

Eligible women had given birth at gestational week 23+0 or later 
and had a severe PPH at Oslo University Hospital, Norway, between 
2008 and 2017. Women were included in the study when they had 
undergone a hysterectomy within the first 42 days after delivery, 
which corresponded to the puerperal period. Severe PPH was de-
fined as a blood loss ≥1500 mL or a transfusion of red blood cells due 
to severe hemorrhage. Causes of PPH were classified as follows:17 
Tone (atony of the uterus), Tissue (retained placenta or parts of 
the placenta, including placenta accreta spectrum [PAS] disorders), 
Trauma (birth canal trauma and uterine rupture) and Thrombin (coag-
ulation disorders). Medical records were retrospectively scrutinized 
to collect information on the relevant variables. Maternal character-
istics included age at delivery, parity, country of origin and previous 
cesarean section. Variables related to the index pregnancy included 

gestational age, number of fetuses (multiple pregnancies), presence 
of placenta previa, mode of delivery, administration of uterotonics 
and tranexamic acid, and interventions (eg curettage, intrauterine 
balloon tamponade, uterine compression sutures, embolization of 
pelvic arteries, and balloon occlusion of the aorta during surgery). 
We also recorded transfusions of blood products and characteristics 
of the hysterectomy. Postoperative variables included the length of 
hospital stay (in the intensive care unit and the postnatal ward), and 
complications (eg thrombotic events, sepsis, bladder injury, oopho-
rectomy, Sheehan syndrome, severe depression and pain syndromes). 
The obstetrics department at Oslo University Hospital is the largest 
in Norway. It comprises four wards at two different locations in Oslo, 
performing approximately 9500 deliveries per year. The wards range 
from a low-risk ward to a highly specialized ward with national refer-
ral service for specific maternal and fetal high-risk conditions, such 
as maternal heart disease and severe congenital malformations. At 
both locations, the neonatal intensive care units treat newborns born 
at or after gestational week 23+0. The reference group included all 
mothers who delivered babies at Oslo University Hospital, based on 
data from the Medical Birth Registry of Norway, which stores data 
from compulsory reports of all pregnancies that ended after at least 
12 complete weeks of gestation. We extracted aggregated data on 
variables relevant to the analyses, including separate analyses of each 
variable and analyses of all combinations of variables. Data on the 
country of origin and gestational age were not available in the com-
bined data, due to privacy regulations.

2.1  |  Statistical analyses

Descriptive statistics are expressed as the frequency and proportion 
for categorical variables and the mean and range for continuous vari-
ables. The incidence of peripartum hysterectomies was calculated as 
the number of hysterectomies per 1000 deliveries and presented with 
the exact Poisson 95% confidence interval (95% CI). We performed 
Poisson regression analyses to investigate associations between clini-
cal factors and the risk of hysterectomy, and we estimated incidence 
rate ratios (IRRs) with 95% CIs. Multivariable analyses included the 
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Key message

The incidence of hysterectomies due to severe postpartum 
hemorrhage at Oslo University Hospital was 0.44/1000 
deliveries. Placenta accreta spectrum disorders caused 
more than half of the cases, and were present in most 
women with complications after the hysterectomy.
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following variables: age at delivery, parity, multiple pregnancies, pre-
vious cesarean section and placenta previa. To evaluate the relation 
between risk factors, causes and outcome, we drew a directed acy-
clic graph (DAG) in DAGITTY.18 The outline for the DAG is presented 
as a conceptual model19 (Figure 1). The variables placenta previa and 
previous cesarean section are strongly connected, but may affect the 
cause of PPH by various pathways, and thus are included in the multi-
variable analyses according to the directed acyclic graph. On the other 
hand, mode of delivery was not included, as the cause Tissue, more 
specifically PAS disorders, is associated with delivery by cesarean sec-
tion. Furthermore, gestational age was not included in the multivari-
able analyses, as we considered this risk factor to be an intermediate 
factor20 and also due to the lack of combined data on this variable in 
the reference group. No multicollinarity between the included vari-
ables was observed (all the variance inflation factors ≤2). In addition to 
Poisson regressions, we performed sensitivity analyses with negative 
binominal regressions to allow greater variation, when examining the 
effects of multiple variables on the risk of rare events. Incidence rates 
were compared with MEDCALC Software.21 Associations with sig-
nificance levels <0.05 were considered statistically significant. Data 
were analyzed with STATA/SE version 15.0.

2.2  |  Ethical approval

This study was approved by the Regional Ethics Committee (REK) on 
January 28, 2010. The reference number is 2010/109a.

3  |  RESULTS

3.1  |  Hysterectomy rate and associated risk factors

Between 2008 and 2017, there were 96 313 deliveries at Oslo 
University Hospital eligible for study inclusion (Figure 2). We iden-
tified 2621 women with severe PPH, which corresponded to 2.7% 

of all deliveries during the study period. Among the women with 
severe PPH, 49 underwent a hysterectomy. We excluded seven 
women: one received the hysterectomy due to malignancy, two 
underwent hysterectomies at more than 42 days postpartum, and 
four were referred from other hospitals due to suspicion of PAS 
disorders. Thus, 42 women, 1.6% of women with severe PPH, re-
ceived a hysterectomy within 42 days postpartum. The peripar-
tum hysterectomy rate was 0.44/1000 deliveries during the study 
period. The majority (38/42) were performed within the first 24 h 
after delivery.

Table 1 shows the characteristics of the study population, the 
hysterectomy rates and the IRRs. The majority of women who un-
derwent a peripartum hysterectomy (n  =  34/42) had required a 
cesarean section for delivery, but more than half of the cesarean 
sections were planned, for various reasons. Two of the eight women 
who underwent vaginal deliveries received vacuum extractions. 
Factors associated with increased rates of hysterectomy following 
severe PPH were maternal age ≥30 years, parity ≥2, delivery after 
gestational week 37, originating from a low- or middle-income 
country, multiple pregnancies, previous cesarean section, delivery 
by cesarean section and the presence of placenta previa. However, 
after adjustment, results of the multivariable analyses showed that, 
maternal age ≥40 years, previous cesarean section, multiple preg-
nancies and placenta previa were positively associated with peri-
partum hysterectomy. The sensitivity analysis, based on negative 
binominal regression (data not shown), showed similar IRRs, except 
for the variable multiple pregnancy, where the IRR did not reach sig-
nificance, although the IRR was approximately the same (2.95, 95% 
CI 0.78–11.2).

3.2  |  Trends in incidence rates

Two previous studies reported the incidences of peripartum hyster-
ectomies in Norway. The estimated incidences were 0.16/1000 de-
liveries in 1981–19967 and 0.29/1000 deliveries in 2009–2012.10 In 
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the present study, the incidence was higher, at 0.44/1000 deliveries 
in 2008–2017 (P = 0.0015 and P = 0.09, respectively), although the 
difference was not significant in the most recent study, where the 
study period overlapped with ours.

3.3  |  Causes of PPH

The causes of severe PPHs that led to hysterectomies are presented 
in Table  2. PAS disorders were diagnosed clinically in 22 women 
(52.4%) and all were histologically confirmed. In six women (6/22) 
the condition was suspected before delivery; all of these occurred 
in the last 3 years of the study period (2015–2017). All six women 
with suspected PAS disorders had a previous cesarean section and 
placenta previa. Among the 14 women with placenta previa, 11 had 
confirmed PAS disorders. Uterine atony was identified as a cause 
of PPH in 19 women (45%) and it was the sole cause in 13 women 
(31%). Trauma was diagnosed as a cause in five women; of these, 
four received a hysterectomy due to uterine ruptures. Two of these 
four women had no previous uterine surgery, but they had both ex-
perienced induced labor and large lateral ruptures. Three women 
were diagnosed with disseminated intravascular coagulation, and 
in one woman, this condition was the sole cause of PPH. Multiple 
pregnancy occurred in three women, all pregnant with twins, deliv-
ered by cesarean section around week 37, and atony was the cause 
of severe PPH. In eight women, overlapping causes were reported; 
mainly atony combined with another condition.

3.4  |  Management and complications

The majority of severe PPH cases were treated with a multimodal 
management regimen, before resorting to a hysterectomy (Table 3). 
However, five women (12%) did not receive either uterotonics or 
surgical management. Nine women, including seven with PAS disor-
ders, received resuscitative endovascular balloon occlusions of the 
aorta, and all nine were performed in the last 5 years of the study 
(2013–2017).

All women received packed red blood cells (packed in a saline-
adenine-glucose-mannitol solution; mean volume administered 
10.3  units, range 1–38 units), and 26 women received more than 
eight units. Additional fresh frozen plasma was administered to 36 
women (range 2–23 units). Thrombocyte concentrate was adminis-
tered to 25 women (range 1–10 units). The mean length of hospital 
stay was 9.0 days (range 3–40 days). Six women stayed in the inten-
sive care unit for 2 or more days.

Severe complications were identified in 15 women (Table 4). Five 
women had more than one severe complication, and one woman 
experienced a thrombotic event, a bladder injury and a unilateral 
oophorectomy. The majority of women with severe complications 
(11/15) had a PAS disorder. One of the women with a twin preg-
nancy ended up with an unintended oophorectomy, but no other 
complications were registered in the three multiple pregnancies. No 
one died due to PPH during the study period.

4  |  DISCUSSION

Studies of rare but severe complications of childbirth are particu-
larly relevant in high-income countries, where maternal mortality 
rates are low. This retrospective, hospital-based study has made 
an important contribution to existing knowledge about peripartum 
hysterectomies. We found a higher incidence of peripartum hys-
terectomy than reported from Norway previously, and the rate of 
hysterectomy in women delivered by cesarean section was similar 
to rates in countries with higher frequencies of cesarean deliver-
ies. Another important finding in our study was that more than 50% 
of the hysterectomies performed after a severe PPH occurred in 
women with PAS disorders, and these women experienced the ma-
jority of complications.

In this study, 1.6% of women with severe PPHs required a hyster-
ectomy. This rate was somewhat lower than the 2.7% rate observed 
among women with PPHs studied in the WOMAN trial, conducted 
in Europe and the Americas.4 We found that the overall rate of peri-
partum hysterectomies was 0.44/1000 deliveries, close to the rate 
of 0.52/1000 deliveries reported in a recent study that included 
nine European countries.9 However, compared with previous stud-
ies from Norway,7,10 we observed a higher incidence of peripartum 
hysterectomies. This finding may indicate a true increase in recent 
years or may reflect different study populations and problems with 
generalizability.

F I G U R E  2  Flowchart for inclusion of women
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The rates of peripartum hysterectomy associated with both 
concurrent and prior cesarean sections was surprisingly similar to 
findings from studies conducted in countries with higher frequen-
cies of cesarean sections.16,22,23 For example, in Italy the proportion 
of women with a previous cesarean section in the reference group 
(16.8%) was higher than the proportion observed in our reference 
group (9.9%). However, our finding that a previous cesarean section 
was a risk factor for hysterectomy was consistent with findings from 
a study conducted in Italy: indeed, our hysterectomy rate among 
women with previous cesarean sections was comparable to that ob-
served in Italy (2.31 and 2.98 hysterectomies/1000 deliveries, re-
spectively).23 This is an important clinical finding because it supports 
the notion that a previous cesarean section is an independent risk 

factor for hysterectomy even in a country with a low cesarean sec-
tion rate. Thus, these findings underlined the importance of main-
taining a low rate of cesarean sections.

We found an increased risk with placenta previa and being preg-
nant with multiples, both well known risk factors in severe PPH and 
peripartum hysterectomy.6,16 However, when considering the in-
creased risk for hysterectomy with maternal age ≥40 years and parity 
≥2, the risk might also be influenced by the surgeon, as the clinical 
threshold for performing a hysterectomy in an older woman with 
two or more children may be lower than in primiparas.

For the last two decades, PAS disorders have emerged as the 
main cause of peripartum hysterectomies, particularly in high-
income countries.5,9,10,22,23 Despite the fact that PAS disorders 

TA B L E  1  Peripartum hysterectomy rates and incidence rate ratios according to associated factors

Hysterectomy 
n (%)

Deliveriesa 
n (%)

Hysterectomy rate per 1000 
deliveries (95% CI) Crude IRR (95% CI)

Adjusted IRR 
(95% CI)b

All 42 96 313 0.44 (0.31–0.59)

Age at delivery, years 96 312

<30 2 (4.8) 29 315 (30.4) 0.07 (0.01–0.25) 1.00 (ref) 1.00 (ref)

30–39 26 (61.9) 61 762 (64.1) 0.42 (0.27–0.62) 6.16 (1.46–26.0) 3.66 (0.80–16.6)

≥40 14 (33.3) 5235 (5.5) 2.67 (1.46–4.49) 39.2 (8.91–172.2) 12.3 (2.67–56.7)

Gestational age, weeks 95 907

≥37 26 (61.9) 89 365 (93.2) 0.29 (0.19–0.43) 1.00 (ref)

<37 16 (38.1) 6542 (6.8) 2.45 (1.4–3.97) 8.41 (4.51–15.7)

Parity 96 313

Para 0 9 (21.4) 47 682 (49.5) 0.19 (0.09–0.36) 1.00 (ref) 1.00 (ref)

Para 1 14 (33.3) 33 549 (34.8) 0.45 (0.25–0.74) 2.21 (0.96–5.11) 0.91 (0.35–2.37)

Para ≥2 19 (45.3) 15 082 (15.7) 1.26 (0.76–1.97) 6.67 (3.02–14.8) 2.24 (0.88–5.69)

Country of origin 96 313

Norway 17 (40.5) 64 033 (66.5) 0.27 (0.15–0.43) 1.00 (ref)

High income countries 3 (7.1) 8491 (8.8) 0.35 (0.07–1.03) 1.33 (0.39–4.54)

LMIC 21 (50.0) 22 580 (23.5) 0.93 (0.58–1.42) 3.50 (1.85–6.64)

Unknown 1 (2.4) 1209 (1.2) 0.83 (0.02–4.61) 3.12 (0.41–23.41)

Multiple pregnancy

No 39 (92.9) 94 162 (97.8) 0.41 (0.29–0.57) 1.00 (ref) 1.00 (ref)

Yes 3 (7.1) 2151 (2.2) 1.39 (0.29–4.08) 3.37 (1.04–10.9) 3.68 (1.12–12.1)

Previous CS 96 313

No 20 (47.6) 86 779 (90.1) 0.23 (0.14–0.36) 1.00 (ref) 1.00 (ref)

Yes 22 (52.4) 9534 (9.9) 2.31 (1.45–3.49) 9.10 (4.97–16.7) 4.69 (2.27–9.66)

Mode of delivery 96 313

Vaginal delivery 8 (19.0) 77 038 (80.0) 0.1 (0.04–0.2) 1.00 (ref)

CS 34 (81.0) 19 275 (20.0) 1.76 (1.22–2.46) 17.0 (7.87–36.7)

Placenta previa 96 313

No 28 (66.7) 95 942 (99.6) 0.29 (0.19–0.42) 1.00 (ref) 1.00 (ref)

Yes 14 (33.3) 371 (0.4) 37.7 (20.6–63.3) 129.3 (68.1–245.6) 71.6 
(36.7–139.7)

Statistically significant results (P < 0.05) are presented in bold.
CI, confidence interval; IRR, incidence rate ratio; LMIC, low- and middle-income countries; CS, cesarean section.
aNumber of deliveries at Oslo University Hospital provided by+ the Medical Birth Registry of Norway.
bAdjusted for age at delivery, parity, previous cesarean section, multiple pregnancy and placenta previa.
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remain uncommon in Norway,24 they were the main cause of hys-
terectomies in our study. In our study of severe PPH, confirmed PAS 
disorders were the cause of severe PPH in 2.9% (76/2545). Due to 
the rarity of the PAS diagnosis, a hysterectomy was probably the 
preferred management, compared with conservative strategies for 
sparing the uterus. Thus, this preference contributed to the high 

proportion of PAS disorders among women who required peripar-
tum hysterectomies. In 27% of women with PAS disorders, the con-
dition was suspected antenatally, and all were reported in the last 
3 years of the study. This finding could be due to the increased focus 
on PAS disorders in recent years. During the study, Norway had no 
national guideline on the management of invasive placentas. The 
present national guideline, published in 2020,25 recommended that 
pregnant women with previous cesarean sections and anterior pla-
centa previas should be examined with PAS disorders specifically in 

TA B L E  2  Causes of severe postpartum hemorrhage leading to 
hysterectomy, n = 42

Causea n (%)

Tone

Uterine atony
Uterine atony alone (no other coexisting causes)

19 (45.2)
13 (31.0)

Tissue

Placenta accrete spectrum disorder
•	 Percreta
•	 Increta
•	 Accreta

22 (52.4)
2 (4.8)

13 (31.0)
7 (16.7)

Trauma

Uterine rupture 4 (9.5)

Surgical trauma 1 (2.4)

Thrombin

Disseminated intravascular coagulation 3 (7.1)

aOverlapping causes of postpartum hemorrhage were identified in 
seven women (16.7%).

All causes 
n = 42

Atony aloneas cause 
n = 13

PAS as cause 
n = 22

n (%) n (%) n (%)

Medications

Prophylactic oxytocin 36 (85.7) 13 (100) 18 (81.8)

Oxytocin infusion 28 (66.7) 12 (92.3) 11 (50.0)

Prostaglandins 15 (35.7) 10 (76.9) 2 (9.1)

Ergometrin 7 (16.7) 2 (15.4) 3 (13.6)

Tranexamic acid 21 (50.0) 8 (61.5) 9 (40.9)

Surgical procedures

Curettage 7 (16.7) 3 (23.1) 3 (13.6)

Intrauterine balloon 12 (28.6) 6 (46.2) 5 (22.7)

Uterine suture 6 (14.3) 1 (7.7) 3 (13.6)

Ligation of uterine arteries 5 (11.9) 3 (23.1) 1 (4.5)

Embolization of pelvic arteries 9 (21.4) 5 (38.5) 2 (9.1)

REBOA 9 (21.4) 1 (7.7) 7 (31.8)

Transfusion of blood products

Red blood cells ≥8 units 26 (61.9) 9 (69.2) 11 (50.0)

Red blood cells ≥12 units 16 (38.1) 4 (30.8) 8 (36.4))

Plasma ≥8 unitsa 15 (35.7) 4 (30.8) 7 (31.8)

PAS, placenta accrete spectrum disorders; REBOA, resuscitative endovascular balloon occlusion of 
aorta.
aOne missing.

TA B L E  3  Management of severe 
postpartum hemorrhage in women with 
peripartum hysterectomy according to 
cause

TA B L E  4  Severe complications in women with a peripartum 
hysterectomy due to severe postpartum hemorrhage, n = 42

Severe complication n (%)

Women with complications 15 (35.7)a

Thrombotic event 4 (9.5)

Bladder injury 4 (9.5)

Unintended unilateral oophorectomy 4 (9.5)

Sepsis 2 (4.8)

Pain syndrome 2 (4.8)

Severe depression 2 (4.8)

Sheehan syndrome 2 (4.8)

Resuscitation 1 (2.4)

Rupture of fascia 1 (2.4)

aFive women had more than one complication.
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mind. Hopefully, this guideline will increase the antenatal diagnosis 
of PAS disorders.

Overall, severe complications occurred in around 35% of the 
women in our study. This rate was similar to the 32.2% of women with 
major complications reported in a previous Nordic study.10 Similar to 
studies by Knight et al.5 and Kallianidis et al.,26 we found a low number 
of thrombotic events. All four women that experienced a thrombotic 
event had a histologically verified placenta increta, surgery that lasted 
over 90 min, and a resuscitative endovascular balloon occlusion of 
the aorta. Almost every woman in the study had long-lasting surgery; 
thus, we speculated that a PAS disorder or an aortic balloon occlusion 
probably contributed to the thrombosis. A study conducted in South 
America27 described three cases of arterial thrombosis after an aortic 
balloon occlusion, and a recent study by Matsuo et al. demonstrated 
that the risk of arterial thrombosis increased after an intra-arterial bal-
loon occlusion during a cesarean hysterectomy.28

Furthermore, bladder injuries exclusively occurred in women 
with PAS disorders. Knight et al.5 showed that women with PAS 
disorders had a 3.41 higher risk of bladder damage after a hyster-
ectomy, compared with women that required peripartum hysterec-
tomies due to other causes. Jakobsson et al.10 found fewer women 
with bladder damage (3.3%) than we observed in the present study 
(9.5%), but their cohort was smaller and included a smaller propor-
tion of women with PAS disorders.

This study had some limitations. First, the results may lack gen-
eralizability. The study mainly included women from Oslo, the larg-
est city in Norway, and its surrounding area; thus, the cohort may 
not reflect the entire country. Oslo University Hospital is a tertiary 
referral hospital for the entire country, and women may have been 
referred here due to prematurity, maternal heart disease or fetal 
malformations; thus, women with existing morbidities were included 
in our material. Secondly, although Oslo University Hospital had the 
largest labor ward in Norway, and the study time-frame was quite 
long, the number of women with severe PPH and peripartum hyster-
ectomies was low. Thus, the confidence intervals were broad, which 
made the results assumptive, rather than conclusive.

The main strength of the study was the detailed information 
about clinical, maternal and fetal characteristics, which was collected 
directly from hospital records. Peripartum hysterectomies are not 
routinely recorded in the Medical Birth Registry of Norway and thus 
had to be studied by collecting retrospective data from hospital re-
cords. However, this provided an opportunity to explore every case 
thoroughly. In addition, the combined aggregated population data in 
the Medical Birth Registry of Norway provided a unique opportunity 
to perform multivariate analyses, which suggested causal associa-
tions, although the number of cases was small. The sensitivity analysis 
showed the robustness of the significant findings, independent of the 
choice of regression model, although the variable multiple pregnancy 
was no longer a significant risk factor. This illustrates the problem 
with samples containing low number of cases, as only three women 
had a multiple pregnancy (3/42). Moreover, this retrospective study 
did not require consent from the participating women; thus all identi-
fied cases could be included (ie no selection bias).

5  |  CONCLUSION

The present study showed that the rate of peripartum hysterecto-
mies after a severe PPH at Oslo University Hospital was 0.44/1000 
deliveries in the years 2008–2017. This rate was higher than previ-
ous rates reported in Norway. Risk factors for peripartum hysterec-
tomy due to severe PPH included previous cesarean section, multiple 
pregnancies and placenta previa. PAS disorders were the main cause 
of severe PPHs that led to hysterectomies, and they were associated 
with the majority of complications after surgery.
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