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A B S T R A C T

Peripartum hysterectomy (PH), the surgical removal of the uterus during the peripartum period, is a rare but 
potentially life‑saving intervention for severe obstetric complications such as major haemorrhage, uterine 
rupture, and placenta accreta spectrum (PAS). As a maternal near‑miss event, PH carries substantial maternal 
and neonatal morbidity, mortality, and long‑term psychological impact. Data from the European INOSS network 
report an incidence of pH of 5.2 per 10,000 births, with notable variation between countries.

Uterine atony and PAS are the leading indications, while major risk factors include advanced maternal age, 
multiparity, and especially prior caesarean section due to its association with abnormal placentation. Manage
ment of severe obstetric haemorrhage follows a multidisciplinary, stepwise process from medical therapy and 
conservative surgical techniques to hysterectomy when necessary. Differences in clinical definitions, access to 
interventional radiology, and availability of specialized centres affect comparability and outcomes.

Improving maternal outcomes and reducing preventable PH requires strengthened population‑based surveil
lance, standardized definitions and guidelines, multidisciplinary training, and structured psychosocial follow‑up.

Introduction

Peripartum hysterectomy (PH) − the surgical removal of the uterus 
during pregnancy or in the postpartum period − is a rare and potentially 
life-saving procedure [1]. It is typically performed as a last resort in 
response to life-threatening obstetric complications, such as massive 
uncontrollable haemorrhage, uterine rupture, or placenta accreta spec
trum (PAS) disorders [2]. Recognized by the World Health Organization 
as a maternal near-miss, PH is often used as a proxy measure for life- 
threatening postpartum haemorrhage and severe obstetric complica
tions, making it a frequent outcome measure in obstetric surveillance 

[3].
Despite significant advances in maternal healthcare, PH continues to 

be associated with considerable maternal morbidity and mortality [4,5]. 
Its emergent nature, often involving rapid decision-making under 
extreme clinical pressure, underscores the need for timely and appro
priate intervention. Delayed escalation or overly conservative manage
ment can result in severe complications, while premature recourse to PH 
may lead to avoidable long-term harm. Beyond the immediate clinical 
risks, PH has profound and lasting physical, psychological, sexual, and 
social consequences for affected women [5].

Population-level study of pH is limited by low incidence and 
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heterogeneous definitions. Variability in inclusion criteria and clinical 
thresholds reduces comparability across settings. Differences in re
sources and care pathways further influence outcomes (Table 1).

The International Network of Obstetric Survey Systems (INOSS), 
through its member Enhanced Obstetric Surveillance Systems (EOSS), 
provides a robust framework for addressing these challenges [6]. By 
supporting high-quality, population-based data collection and enabling 

collaborative analysis, INOSS facilitates multinational research on rare 
and severe maternal morbidities, including PH. This approach marks a 
paradigm shift from isolated national estimates to integrated, multina
tional analyses, enhancing the comparability and generalizability of 
findings.

This invited scientific review aims to provide updated and reliable 
estimates of pH incidence, identify its underlying causes and risk factors, 
outline current management strategies along with maternal and peri
natal outcomes, and promote obstetric surveillance through EOSS as 
well as training for healthcare professionals involved in maternity care.

Epidemiology

The incidence of emergency PH is estimated at 7.0 per 10,000 births 
(95% CI: 5.0–8.0) in high-income countries (HICs) [7,8] (Fig. 1). A 
multinational, population-based study conducted by INOSS reported a 
prevalence of 5.2 emergency PH per 10,000 births due to obstetric 
haemorrhage, occurring between 22 weeks of gestation and 48 h post
partum, across nine European countries with established EOSS 
(Belgium, Denmark, Finland, France, Italy, United Kingdom, Slovakia, 
Sweden, The Netherlands). This analysis, which pooled data from seven 
national and two multi-regional EOSS, resulted in the largest 
population-based cohort of women who underwent emergency PH to 
date. National estimates varied widely, ranging from 2.6 per 10,000 
births in Denmark to 10.7 per 10,000 in Italy, reflecting not only dif
ferences in clinical practice but also in data collection periods [9].

A subsequent INOSS study revealed considerable inter-country 
variation also in the management of major obstetric haemorrhage 
leading to PH, across these same countries [10]. This significant vari
ability underscores the critical need for harmonized postpartum 

Table 1 
Key challenges in peripartum hysterectomy data collection.

Category Specific challenges Implications for research 
and clinical practice

Statistical Low Incidence: PH is a rare 
sentinel obstetric event.

Requires large, multinational 
datasets to achieve sufficient 
statistical power.

Methodological Inconsistent Definitions: 
Variation in peripartum 
timeframe and inclusion of 
elective vs. emergency cases. 
Heterogeneity in national 
surveillance systems and lack of 
accessible data for public health 
makers.

Hinders accurate 
standardized comparisons 
and cross-country analyses. 
Limits identification of 
avoidable factors and 
implement large-scale 
quality improvement.

Clinical Variability in Clinical 
Thresholds: Differences in 
surgeon expertise and criteria 
for considering PH as “last 
resort” intervention.

Leads to subjective decision- 
making and lack of 
standardized clinical 
pathways.

Structural Resource Disparities: Unequal 
access to blood products, 
interventional radiology, and 
specialized PAS 
multidisciplinary teams.

Influences clinical 
management and may affect 
the indication and timing of 
pH across settings

Fig. 1. Rising global incidence of peripartum hysterectomy (PH): causes, management, and strategies for improvement.

S. Donati et al.                                                                                                                                                                                                                                  European Journal of Obstetrics & Gynecology and Reproductive Biology 324 (2026) 115232 

2 



haemorrhage (PPH) guidelines and evidence-based clinical pathways, as 
recently advocated by the EBCOG position statement [11] and the newly 
issued WHO–FIGO–ICM PPH guidelines [12].

Highlight box

• PH affects approximately 7 per 10,000 births in HICs; European 
INOSS data report 5.2 per 10,000 births with wide inter-country 
variation.

• Standardized definitions, harmonized international clinical guide
lines, and accessible surveillance data are essential to improve 
comparability, research, and quality of obstetric care.

Indications and risk factors

PH is most frequently indicated in the context of severe placental 
pathologies, including PAS disorders, placenta previa, and placental 
abruption. Other frequent clinical triggers include uterine atony, uterine 
rupture, major obstetric haemorrhage and genital tract trauma [2]. In 
HICs, placental pathology is the primary indication for PH, accounting 
for 48,4% of cases (95% CI: 43.5–53.4), likely reflecting increased rates 
of prior caesarean section (CS) and associated abnormal placentation 
[2].

Within the INOSS multinational study across nine European coun
tries, uterine atony (35.3%) and PAS disorders (34.8%) were the most 
frequent indications for PH, followed by uterine rupture (7.5%) with 
substantial inter-country variation likely driven by differences in 
maternal risk profiles, CS rates, obstetric management strategies, access 
to interventional radiology, and the availability of multidisciplinary 
teams for managing complex haemorrhagic conditions [9].

Maternal and obstetric factors

Maternal age and parity are potential confounding factors that 
should be carefully considered, as their well-documented influence on 
PH risk necessitates proper adjustment in analyses [9]. In the INOSS 
cohort, the mean maternal age was 34.5 ± 5.5 years, and 77.3% of 
women were multiparous. A history of CS was reported in 77.1% of 
cases, with nearly half being repeat CS. Prior CS is the most consistent 
predictor of PH, with relative risk increasing from 9.1 after a first CS to 
10.6 with a prior CS, independent of PAS [9,13]. This elevated risk 
persists even after excluding PAS cases, underscoring the independent 
contribution of uterine scarring to PH risk. Nevertheless, these findings 
should be interpreted in light of key study limitations, including het
erogeneity in study periods, methodologies, and case definitions across 
countries, which limits comparability [9].

Placental factors

The cumulative effect of uterine surgery increases the likelihood of 
abnormal placentation, particularly PAS, now recognized as a leading 
cause of pH in high-income settings [9,14]. Other haemorrhage-related 
conditions, including placental abruption, retained placenta, uterine 
rupture, uterine atony, and thrombocytopenia, also significantly 
heighten PH risk [14]. This hierarchy of risk is illustrated by secondary 
analyses of the WOMAN trial, in which PPH due to placenta previa or 
accreta carried the highest PH risk (17%), compared with 5% for sur
gical trauma or genital tract lacerations, and 3% for uterine atony. After 
adjustment for confounders, the odds of pH remained significantly 
elevated in cases of placenta previa/accreta (aOR 3.2; 95% CI: 2.7–3.8) 
[15].

Techniques for index CS

Surgical techniques used during prior or index CS also affects 
morbidity: transverse versus vertical skin incisions and variations in 

uterine incision and closure are associated with differing risks of wound 
complications, blood loss, and operative time [16,17]. These findings 
highlight the urgent need for preventive strategies aimed towards 
reducing both primary and repeat CS, which are major contributors to 
PAS disorders, uterine rupture, and severe obstetric haemorrhage − all 
leading indications for PH. This concern is further amplified by the 
rising rates of CS, observed in European countries [18]. In England, the 
latest NHS data shows that 42% of all births in 2023/24 occurred by CS, 
a substantial increase from 26% a decade earlier [19].

Equally critical is the enhancement of antenatal detection of 
placental abnormalities, along with the timely implementation of 
evidence-based interventions for major obstetric haemorrhage. Ulti
mately, effective risk stratification and timely referral to specialized 
centres are essential to minimizing the need for PH and reducing its 
associated maternal morbidity.

Highlight box

• PH is most commonly indicated by placental pathologies (PAS 
disorders, placenta previa and placental abruption), uterine 
atony and uterine rupture

• Key predictors are advanced maternal age, multiparity, and 
prior caesarean section with risk increasing with the number of 
prior procedures.

• Policies for early antenatal identification of placental pathol
ogies should be put in place in each obstetric unit

Management

Evidence based guidelines

Evidence-based guidelines recommend a stepwise approach to both 
preventive and therapeutic strategies preceding PH, integrating medical 
and surgical interventions tailored to the severity and underlying aeti
ology of obstetric haemorrhage [12,20]. Uterotonics are universally 
recognized as the first-line medical therapy to manage postpartum 
haemorrhage. When pharmacological treatment fail, escalation to sur
gical interventions is required, beginning with less invasive and more 
accessible procedures (e.g., intrauterine balloon tamponade, uterine 
compression sutures, or uterine artery ligation), and progressing to 
advanced techniques such as uterine artery embolization or ultimately 
PH. Apart from planned hysterectomies for prenatally diagnosed PAS 
disorders [21] or uterine pathology, the vast majority of pH procedures 
are unplanned and performed under emergency conditions.

Management policies

Management practices, including the use and timing of conservative 
interventions, varied considerably across countries [2,9]. This hetero
geneity likely reflects differences in clinical protocols, access to inter
ventional radiology, availability of multidisciplinary care teams, and 
resource constraints [22]. Total abdominal hysterectomy was performed 
in 56.9% of cases. Repeat laparotomy was the most frequently reported 
re-intervention (10.9% 95% CI: 8.2–14.9) [2]. Data from nine national 
or multi-regional EOSS coordinated by INOSS characterized the man
agement of emergency PH by indication, particularly focusing on PAS 
disorders [9]. Women with PAS were more likely to have undergone 
antenatal risk assessment, delivered in tertiary centres, had planned 
caesarean hysterectomy, and to have been managed by multidisci
plinary teams. However, even within these high-resource settings, sub
stantial inter-country variation persisted in timing, surgical technique, 
and use of adjunctive interventions (e.g. interventional radiology), 
highlighting the need for greater standardization and knowledge ex
change to improve outcomes [21].

These findings emphasize the critical importance of multidisci
plinary preparedness, adherence to evidence-based haemorrhage 
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management protocols, and timely recognition of when conservative 
measures are unlikely to succeed [11]. Key strategies for optimizing 
outcomes in women at risk of pH include strengthening referral systems, 
centralizing care for high-risk pregnancies, and enhancing surgical and 
anaesthetic expertise in the management of complex obstetric cases.

Highlight box

• Management requires a timely and structured escalation using a 
stepwise approach before proceeding to PH

• Antenatal risk assessment, centralization of care in tertiary centers, 
and multidisciplinary preparedness for planned and emergency 
procedures are key to optimizing PH outcomes.

Maternal and neonatal outcomes

PH, while often lifesaving in the context of severe obstetric compli
cations, carries a significant burden of maternal and neonatal morbidity 
and mortality. Its occurrence reflects an extreme state of maternal risk, 
typically arising in the setting of massive obstetric haemorrhage, coa
gulopathy, and organ dysfunction [3]. Postoperative outcomes 
frequently include the need for massive blood transfusion, intensive care 
units (ICUs) admission, perioperative complications, and both short- and 
long-term maternal health consequences.

Peri-operative complications

Perioperative complications are common. A retrospective cohort 
study involving 141 women undergoing PH in an Italian tertiary ma
ternity unit found urinary tract injuries in 17.7% of cases, primarily 
bladder lacerations, with fewer ureteral injuries [23]. Bladder injuries 
were generally identified and repaired intraoperatively, whereas 
ureteric damage often presented two to five weeks post-surgery. Iden
tified risk factors included previous CS (p = 0.006) and greater intra
operative blood loss (p = 0.002). In selected cases, subtotal 
hysterectomy may lower the risk of ureteral injury. Postoperative im
aging and biochemical monitoring are advised to facilitate early detec
tion of occult injuries. In HICs the estimated maternal case fatality rate 
following PH is 1.0%, (95% CI: 0.5–1.6) and perinatal mortality remains 
a significant concern, with an estimated rate of 5.6% (95% CI: 4.1–7.5) 
[2].

Psychological Impacts

Beyond immediate clinical consequences, PH is linked to profound 
and often long-lasting physical, psychological, and social effects. Many 
women experience significant emotional distress, including grief over 
the loss of fertility, depression, anxiety, and post-traumatic stress dis
order (PTSD). A systematic review of 18 studies from different countries 
[24] demonstrated that these psychological sequelae can persist for 
years, substantially impairing quality of life across physical, emotional, 
and relational domains.

Long term morbidity following PH

Long-term sequelae may include chronic pelvic pain, dyspareunia, 
altered sexual function, breastfeeding difficulties, delayed mother-infant 
bonding, and persistent feelings of maternal inadequacy. The psycho
logical impact is especially profound when PH occurs during a first or 
only pregnancy. In many cases, the emotional burden is compounded by 
inadequate familial, social, or professional support, increasing the risk of 
long-term mental health disorders and social isolation. These findings 
emphasize the need for comprehensive postnatal care pathways that 
extend beyond surgical recovery to include routine mental health 
screening, reproductive counselling and sustained psychosocial support.

Highlight box

• PH is frequently associated with perioperative morbidity (massive 
transfusion, ICU admission, and perioperative complications, 
including urinary tract injuries).

• In high-income countries, maternal case fatality is ~ 1.0% and 
perinatal mortality ~ 5.6%.

• Women may experience long-term sequelae: physical (chronic pelvic 
pain, dyspareunia, altered sexual function) and psychological (grief 
over fertility loss, depression, anxiety, PTSD)

Auditing and training

Robust clinical governance system in place

Embedding robust audit mechanisms and regular multidisciplinary 
training into maternity care systems is essential, not only for improving 
immediate outcomes in PH cases, but also for building long-term system 
resilience, reducing preventable harm, and supporting recovery in 
women facing one of the most serious complications of childbirth. In 
emergency settings, structured clinical audit and targeted training are 
crucial tools for improving care quality and ensuring system-wide pre
paredness. Accurate case identification, systematic event reviews, and 
the extraction of actionable insights are essential for understanding 
avoidable events and driving quality improvement [25].

Clinical audit

Clinical audit − defined as the systematic evaluation of clinical 
practice against predefined standards − facilitates the identification of 
preventable adverse outcomes, promotes adherence to guidelines, and 
drives continuous quality improvement. Multiple reports from the UK 
Confidential Enquiries into Maternal Deaths and Morbidity have iden
tified recurrent contributory factors in PH cases including delays in 
clinical recognition and escalation, inconsistent application of massive 
haemorrhage protocols, and fragmented communication among care 
teams [25]. Incorporating PH into routine maternal morbidity data 
collections and perinatal audit cycles enables learning from critical in
cidents and supports the development of safer, more responsive care 
pathways [26].

Multi-disciplinary training for obstetric haemorrhage management

Training in the management of obstetric haemorrhagic emergencies 
is most effective when delivered through a multi-modal approach, 
combining in-person education, distance learning, and high-fidelity 
simulation. In-person training enables healthcare professionals to 
practise technical procedures and receive immediate feedback from 
experienced mentors − particularly beneficial for interventions such as 
uterine tamponade and haemorrhage control [27]. Distance learning 
provides flexibility and broader accessibility and has been shown to 
improve both knowledge and confidence among health professionals 
dealing with obstetrics [28,29]. Embedding PPH scenarios into obstetric 
emergency training ensures that obstetricians, anaesthesiologists, mid
wives, and theatre teams are equipped to manage complex, time- 
sensitive decisions effectively and collaboratively. Simulation-based 
multidisciplinary training further enhances team communication, co
ordination, and decision-making under high-pressure conditions [30]. 
High-fidelity simulation scenarios focused on PPH have demonstrated 
improvements in clinical performance and a reduction in errors [31]. 
However, the evidence on patient-level outcomes, such as reductions in 
maternal mortality or transfusion requirements, remains inconclusive 
[32].
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Obstetric surveillance systems

International initiatives, including the INOSS collaboration, under
score the importance of benchmarking and cross-national learning 
through harmonized obstetric surveillance systems [33,34]. Currently, 
INOSS is coordinating a prospective, population-based case-control 
study on hysterectomy performed during pregnancy or within 42 days 
postpartum, spanning 11 European countries and Namibia. This study 
aims to update incidence estimates, clarify the contribution of predis
posing maternal conditions—such as prior CS, multiple pregnancy, or 
PAS disorders – to hysterectomy risk, and to describe management 
strategies and perinatal outcomes. In parallel, the network is developing 
an international digital learning platform, under the INOSS umbrella, to 
provide distance learning courses in English, Spanish, and French on 
major causes of severe maternal morbidity worldwide.

Highlight box

• Audits and multidisciplinary training improve PH care, enhance team 
preparedness, reduce preventable harm, and support system-wide 
learning and resilience.

This invited review has been peer reviewed by Professor Chiara 
Benedetto, Turin, Italy and Professor Fionnuala McAuliffe, Dublin, 
Ireland. This paper was approved by the EBCOG Standing Committee of 
Standards and Position Statements in May 2026.

Challenges and future directions

As a major obstetrical sentinel event, PH is likely systematically 
recorded in Western countries for billing purposes. However, PH rates 
and the underlying data are not routinely accessible to researchers or 
public health decision-makers — a gap that urgently needs to be 
addressed. Given its complexity and rarity, PH requires epidemiological 
surveillance and systematic clinical audits to enhance quality of care and 
strengthen obstetric health systems [25]. A universally accepted defi
nition of pH is therefore essential. For future research, a standardized 
definition encompassing all hysterectomies conducted within six weeks 
postpartum should be implemented [1]. This extended timeframe would 
enable the inclusion of cases of secondary or delayed hysterectomies, 
such as those following the failure of conservative management for PAS 
disorders or infectious complications, which frequently occur beyond 
the initial 24–48 h postpartum. Moreover, it is important to consider 
including cases of pH following first-trimester abortive complications, as 
these rare instances may still have significant clinical relevance [2] (see 
Table 2).
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Table 2 
Strategic action points for future PH management.

Focus Area Key Action Points Impact

Multidisciplinary 
training

Standardized curricula, 
multidisciplinary simulation, 
best-practice integration

Better team preparedness, 
timing PH, increased us of 
conservative interventions

Risk Identification Systematic antenatal risk 
assessment, high risk 
protocols, shared tools

Early detection of high-risk 
pregnancies, targeted 
intervention, fewer 
avoidable PHs.

European unified 
audits

Cross-country EOSSs audits, 
long-term funding, no blame 
culture

Harmonized protocols, 
cross-border benchmarking, 
identification of best 
practices, improved equity 
and safety
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