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ABSTRACT
Objective:  To estimate the incidence of uterine rupture in the Netherlands and evaluate risk 
indicators prelabour and during labor of women with adverse maternal and/or perinatal outcome.
Methods: This is a population-based nationwide study using the Netherlands Obstetrics Surveillance 
System (NethOSS). We performed a two-year registration of pregnant women with uterine rupture. 
The first year of registration included both women with complete uterine rupture and women with 
incomplete (peritoneum intact) uterine rupture. The second year of registration included women 
with uterine rupture with adverse maternal and/or perinatal outcome. We collected maternal and 
obstetric characteristics, clinical signs, and symptoms during labor and CTG abnormalities. The main 
outcome measures were incidence of complete uterine rupture and uterine rupture with adverse 
outcome and adverse outcome defined as major obstetric hemorrhage, hysterectomy, embolization, 
perinatal asphyxia and/or (neonatal) intensive care unit admission.
Results:  We registered 41 women with a complete uterine rupture (incidence: 2.5 per 10,000 
births) and 35 women with uterine rupture with adverse outcome (incidence: 0.9 per 10,000 
births). No adverse outcomes were found among women with incomplete uterine rupture. Risk 
indicators for adverse outcome included previous cesarean section, higher maternal age, 
gestational age <37 weeks, augmentation of labor, migration background from Sub-Saharan Africa 
or Asia. Compared to women with uterine rupture without adverse outcomes, women with 
adverse outcome more often expressed warning symptoms during labor such as abdominal pain 
(OR 3.34, 95%CI 1.26-8.90) and CTG abnormalities (OR 9.94, 95%CI 2.17-45.65). These symptoms 
were present most often 20 to 60 min prior to birth.
Conclusion:  Uterine rupture is a rare condition for which several risk indicators were identified. 
Maternal symptoms and CTG abnormalities are associated with adverse outcomes and time 
dependent. Further analysis could provide guidance to expedite delivery.

Introduction

Uterine rupture is a rare obstetric complication charac-
terized by disruption of two or three layers of the uter-
ine wall. It is more common after previous uterine 
surgery, such as previous cesarean section, and is  
associated with severe adverse maternal and perinatal 
outcomes. Examples are postpartum hemorrhage, peri-
partum hysterectomy and perinatal asphyxia and 

mortality [1–7]. The incidence of uterine rupture varies 
between high-income countries, ranging from 1.6 to 7.8 
per 10,000 births [6]. In countries with a higher TOLAC 
rate the incidence of uterine rupture is higher, but the 
cesarean section rate in the general pregnant popula-
tion generally lower. Cesarean sections, and particularly 
repeated cesarean sections, can result in short-term and 
long-term risks for woman and baby [8,9]. Therefore, 
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from a public health perspective, maternity care should 
aim to reduce the incidence of severe adverse out-
comes of uterine rupture without increasing the cesar-
ean section rate [10].

To achieve this, risk indicators before and during 
labor could be used to predict the probability of uter-
ine rupture. The following prelabour risk indicators 
were identified: higher maternal age, small interval 
between subsequent births, induction of labor, epi-
dural anesthesia, higher body mass index (BMI) and 
higher birth weight [1,4,11–14]. These may aid the 
counseling of women on mode of birth after previous 
cesarean section, which currently focuses only on the 
probability of successful vaginal birth in the 
Netherlands.

Risk indicators during labor include maternal symp-
toms such as abdominal pain and abnormalities of the 
fetal heart rate on the cardiotocogram (CTG) [3,15–17]. 
These are often nonspecific, and some symptoms may 
be considered part of the normal physiology of birth. 
As a result, risk indicators during labor can be difficult 
to recognize and hinder rapid decision-making. 
Outcomes of both woman and child are directly 
related to decision-to-incision time, and the risk of 
adverse outcomes increases with every minute delay 
in this time interval [18].

This study analyzed adverse maternal and/or peri-
natal outcomes in women with complete (myometrium 
and peritoneum) and incomplete (myometrium with 
intact peritoneum) uterine rupture. Our primary aim 
was to evaluate incidence, risk indicators prelabour 
and during labor of women with uterine rupture and 
adverse maternal and/or perinatal outcomes. Secondary 
aims were to a) analyze maternal and perinatal out-
comes of complete uterine rupture; b) assess the inci-
dence of women with complete uterine rupture and of 
women with uterine rupture and adverse maternal 
and/or perinatal outcomes.

Methods

We performed a multi-centre nationwide study of uter-
ine rupture. We identified cases through the 
Netherlands Obstetric Surveillance System (NethOSS), a 
registration system for adverse maternal morbidity and 
mortality in the Netherlands. We sent a monthly email 
using the NethOSS to an assigned reporting maternity 
care giver (physician or research midwife) in every hos-
pital with an obstetrician-led maternity unit in the 
Netherlands (2016-2018, N = 86). We asked to report 
the number of cases of uterine rupture that had 
occurred in the past month or to respond with zero if 
they had nothing to report. If we received notification 

of a case of uterine rupture, we requested anonymized 
copies of the patient’s medical files to be sent in. We 
specifically asked for information on general history, 
obstetric history, current pregnancy, labor manage-
ment, and maternal and perinatal outcomes.

We included cases during a two-year registration 
period from 1 April 2016 to 31 March 2018. In the first 
year (Period 1: 1 April 2016 − 31 March 2017), we 
included all women with a uterine rupture, both com-
plete (myometrium and peritoneum) and incomplete 
(myometrium with intact peritoneum) uterine rupture. 
In the second year (Period 2: 1 April 2017 − 31 March 
2018), we included women with uterine rupture, both 
complete and incomplete, but only in case of adverse 
maternal and/or perinatal outcomes. To focus on the 
uterine ruptures of highest clinical relevance, we com-
pared women with uterine rupture with adverse mater-
nal and/or perinatal outcomes (“uterine rupture with 
adverse outcomes”) with women with uterine rupture 
without adverse maternal and/or perinatal outcomes 
(“uterine rupture without adverse outcomes”).

The criteria for adverse maternal outcome were 
major obstetric hemorrhage (MOH) (>1000 mL blood 
loss), hysterectomy, embolization and/or intensive care 
unit (ICU) admission. The criteria for adverse perinatal 
outcome were perinatal asphyxia and/or admission to 
a neonatal intensive care unit (NICU) or neonatology 
ward due to convulsions, hypotonia, ischemia with 
ultrasonic abnormalities, hypoxic ischemic encephalop-
athy and/or multiple organ failure. We defined perina-
tal asphyxia as arterial umbilical cord pH <7.0, base 
deficit >16mmol/l, Apgar scores (AS) ≤5 at 5 min, 
resuscitation, or artificial ventilation for >10 min after 
birth, Thompson score >7 or Sarnat score >1. A flow-
chart of the registration process is shown in Figure 1.

Complete uterine rupture was defined as uterine 
rupture of both the myometrium and the peritoneum. 
Complete uterine rupture includes women with and 
without adverse outcomes. We calculated rates of 
maternal and perinatal outcomes and incidence of 
complete uterine rupture using data from Period 1.

We compared women with uterine rupture with 
adverse maternal and/or perinatal outcomes with two 
groups. We created the first group, a general reference 
group of pregnant women, using all pregnant women 
in 2016 collected by the Dutch Perinatal Registry 
(Perined). This first group was used to calculate inci-
dence and evaluate risk indicators. The Perined registry 
contains population-based information of up to 99% 
of all pregnancies in the Netherlands [19]. Of the 
166,694 births in 2016, 14,789 women had a history of 
a previous cesarean section, of whom 7,201 women 
underwent TOLAC. Of the 165,628 births in 2017, 
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14,393 women had a history of previous cesarean sec-
tion, of whom 6,813 underwent TOLAC. We calculated 
the incidence of uterine rupture with adverse out-
comes separately for Periods 1 and 2.

We created the second group, women with uterine 
rupture without adverse outcomes, using the NethOSS 
cohort of all included women with uterine rupture. 
This second group was used to evaluate risk indicators 
and signs and symptoms of women with uterine rup-
ture with adverse outcomes. We performed a nested 
case control study. The nested case control study com-
pared women with uterine rupture with adverse out-
comes (N = 35) to women with uterine rupture without 
adverse outcomes (N = 63). We evaluated signs and 
symptoms by comparing the reported maternal signs 
and symptoms, and the fetal heart rate in the two 
hours prior to birth of women with uterine rupture 
with adverse outcomes and women with uterine rup-
ture without adverse outcomes.

We included several outcome measures for analysis: 
total blood loss, hospital and/or ICU admission, medi-
cal and/or surgical therapies and perinatal characteris-
tics (birth weight, Apgar scores). We subdivided 
women into one of five groups based on their BMI: 
underweight (<18.5 kg/m2), normal (18.5-24.9 kg/m2), 
overweight (25.0-29.9 kg/m2), obese (30.0-34.9 kg/m2) 
and morbidly obese (>35.0 kg/m2) [20]. Country of 

origin was based on the definition of Statistics 
Netherlands. We defined the geographical ethnic ori-
gin of a woman by the geographical origin of her par-
ents. We used “mixed” if the parents were not from 
the same geographical origin. Interval between births 
was the time between the date of previous birth and 
current birth rounded to months. Analgesia during 
labor was divided into epidural, oral or intravenous 
opioids or no analgesia. If a patient received both epi-
dural and opioids, we included her in both categories. 
Maternal symptoms of uterine rupture were abdomi-
nal pain, pain in the area of the cesarean section scar, 
uterine hypertonia, acute loss of contractions, abnor-
mal vaginal blood loss, and hematuria. We distin-
guished abdominal pain from uterine contractions by 
the presence of abdominal pain in between contrac-
tions. We based the analysis of these symptoms on 
the notes of the physician, midwife, or nurse present 
during labor.

Fetal characteristics were based on fetal monitoring 
through CTG. Two researchers (EO and NH) inde-
pendently analyzed the CTG according to the FIGO 
guidelines to identify fetal heart rate (FHR) abnormali-
ties [21]. The researchers compared their analyses and 
discussed any disagreements to reach a consensus. 
FHR abnormalities included complicated decelerations, 
uncomplicated decelerations >60 beats, uncomplicated 

Figure 1. F lowchart of included women with uterine rupture.
Period 1. All women with uterine rupture, both complete (myometrium and peritoneum) and incomplete (myometrium with intact peritoneum) uterine 
rupture
Period 2. Women with uterine rupture, both complete and incomplete, but only in case of adverse maternal and/or perinatal outcomes
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decelerations <60 beats, fetal tachycardia (>160 bpm), 
fetal bradycardia (<110 bpm), loss of variability and 
loss of accelerations. If CTG tracings were missing or 
unavailable, we identified abnormalities based on the 
clinician’s notes. We analyzed the course of clinical 
symptoms and CTG tracings across time in intervals of 
20 min, starting from two hours up until birth. If a 
pregnant woman arrived at the hospital within two 
hours before birth, CTG tracings were included from 
the time of arrival at the hospital.

Statistical analyses were carried out using IBM SPSS 
25 (SPSS Inc., Chicago, IL, USA). We performed descrip-
tive analyses. Proportions are presented as percent-
ages and skewed distributions as medians with 
interquartile ranges (IQR). Unadjusted odds ratios (ORs) 
with 95% confidence intervals (95% CI) were calcu-
lated in univariate analysis. Differences were compared 
for statistical significance using a Chi Square test.

Results

Incidence

We registered 111 women in the two-year study period, 
of whom 13 were excluded because they were regis-
tered double (N = 5) or did not have uterine rupture 
(N = 8). In total, 98 women were included for analysis. 
Figure 1 presents an overview of the included cases. In 
total, we included 55 women with complete uterine 
rupture: 20 women had a complete uterine rupture 
without adverse outcomes and 35 had a uterine rup-
ture with adverse outcomes. We included 32 women 
with incomplete uterine rupture, none of whom had 
adverse outcomes. We included 21 women with uterine 
rupture with adverse outcomes in period 1 and 14 with 
uterine rupture with adverse outcome in Period 2. The 
incidence was calculated based on the annual number 
of women who had given birth and the annual num-
ber of women who underwent TOLAC as reported by 
Perined. The overall incidence of complete uterine rup-
ture in Period 1 was 2.5 per 10,000 births and 5.7 per 
1,000 women who underwent TOLAC. The incidence of 
uterine rupture with adverse outcome in Period 1 was 
1.1 per 10,000 births and 2.9 per 1,000 women who 
underwent TOLAC. The incidence of uterine rupture 
with adverse outcome in Period 2 was 0.7 per 10,000 
births and 2.1 per 1,000 women who underwent TOLAC.

Pre-labor risk indicators for uterine rupture with 
adverse outcome

Table 1 presents the characteristics of all women who 
had uterine rupture with adverse outcome compared 

to the general pregnant population of 2016. Significant 
pre-labor risk indicators of uterine rupture with adverse 
outcome were previous cesarean section, age above 
35 years, migration background from Sub-Saharan 
Africa or Asia, gestational age <37 weeks, and augmen-
tation of labor. The risk of uterine rupture with adverse 
outcomes was lower for women with two or more pre-
vious births, age below 35 years, Western country of 
origin and women at term.

Risk indicators during labor for uterine rupture 
with adverse outcome

Table 2 presents the risk indicators during labor of 
women in Period 1 who had uterine rupture with 
adverse outcome compared to women who had 

Table 1. C haracteristics of pregnant women with uterine rup-
ture with adverse outcomes.

Pregnant 
women with 

uterine rupture 
with adverse 

outcomes 
N = 35
N (%)

All pregnant 
women in the 
Netherlands in 

2016 *
N = 166,694

N (%)

<p0.05
Chi Square 

test

General characteristics
Maternal age (years)
  <35 20 (63) 131,001 (79) .026
  >35 12 (38) 35,664 (21) .026
  Missing 3 29
Ethnicity
  Western 7 (41) 132,351 (81) <.001
  Turkish 2 (12) 11,760 (18) .464
  Sub-Saharan Africa 2 (12) 4,358 (3) .020
 A sian 5 (29) 7,833 (5) <.001
 O ther 1 (6) 4,792 (3) .469
  Missing 18 2,900
Obstetric characteristics
Parity
  1 30 (86) 61,241 (37) .009
  > 2 5 (14) 33,656 (20) .009
  Missing 71,797
Previous CS 35 (100) 14,689 (9) <.001
Successful vaginal 

delivery
0 5,082 (3) –

  Missing 0 1,124
Onset of labor
  Spontaneous 21 (60) 115,755 (69) .225
 I nduction 12 (34) 37,644 (23) .098
 C S prior to onset of 

labor
2 (6) 13,295 (8) .621

Gestational age (weeks)
  16 + 0-36 + 6 7 (20) 11,622 (7) .003
  37-40 + 6 20 (58) 126,019 (76) .009
  ≥41 8 (23) 29,671 (18) .443
  Missing 823
Analgesia during labor
 E pidural 20 (57) 33,209 (48) <.001
 O pioids 5 (14) 17,363 (25) .454
 N one 14 (40) 18,756 (27) <.001
  Missing 0 97,366
Augmentation of labor, 

oxytocin
22 (63) 33,904 (20) <.001

* data from the Perined Database.
N: number, CS: Cesarean Section.
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uterine rupture without adverse outcome. Clinicians 
reported maternal symptoms significantly more often 
in women with uterine rupture with adverse outcome 
compared to women with uterine rupture without 
adverse outcomes (OR 3.34, 95%CI 1.26-8.90). Out of 
all maternal symptoms, abdominal pain was most 
strongly associated with adverse outcome (OR 5.00, 
95%CI 1.85-13.48). Clinicians registered maternal symp-
toms in 25 women (25/35, 74%) with uterine rupture 

with adverse outcomes, of whom 20 women (20/25, 
80%) presented with a combination of symptoms. Only 
one woman (1/35, 3%) presented with acute loss of 
contractions. CTG abnormalities were more common 
for women with uterine rupture with adverse outcome 
(OR 9.94, 95%CI 2.17-45.65), and the type of CTG 
abnormality most often found was bradycardia (OR 
5.42, 95%CI 2.09-14.08). Two women with adverse out-
come (2/35, 6%) were not monitored during labor. 
One woman was transferred from another hospital and 
immediately went for surgery, and one woman gave 
birth after antepartum death at 21 weeks’ gesta-
tional age.

Figure 2 shows the course of all symptoms com-
bined over time for women with uterine rupture with 
and without adverse outcomes. The median time 
between start of complaints and time of birth was 
63 min (range 34-294 min). In twelve women (12/98, 
12%) symptoms were present more than two hours 
prior to birth. Symptoms were expressed more often 
within 60 min prior to birth. Figure 3 shows the course 
of each symptom within two hours prior to birth in 
women with uterine rupture with adverse outcomes. 
Abdominal pain was the most common symptom, 
while pain in the area of the old cesarean scar was a 
relatively early symptom.

Figures 4 and 5 present the CTG assessment over 
time in the two hours prior to birth. Figure 4 shows 
that the percentage of women with a normal CTG was 
lower in women with uterine rupture with adverse 
outcomes compared to women with uterine rupture 
without adverse outcomes. The difference between the 
two groups increases over time. The results in Figure 5, 
which suggests that in the hour preceding birth, the 
presence of fetal bradycardia and loss of variability 

Table 2. R isk indicators during labor for adverse outcomes.
uterine 
rupture 
with 

adverse 
outcomes 

(N = 35)
N (%)

uterine 
rupture 
without 
adverse 

outcomes
(N = 63)
N (%)

OR* (95% CI)
uterine rupture with 

adverse outcomes 
compared with 
uterine rupture 
without adverse 

outcomes

Symptoms and signs
  Presence of maternal 

symptoms
25 (74) 31 (52) 3.34 (1.26-8.90)

 A bdominal pain 15 (44) 9 (15) 5.00 (1.85-13.48)
  Pain near old 

cesarean scar
8 (24) 16 (27) 0.92 (0.34-2.45)

  Vaginal blood loss 7 (21) 5 (8) 3.08 (0.89-10.66)
 H ypertonia 7 (21) 7 (12) 2.12 (0.67-60.70)
 A cute loss of 

contractions
1 (3) 0

 H ematuria 7 (21) 6 (10) 2.52 (0.77-8.28)
  Missing 1 3
Abnormal CTG
 A bnormal CTG, 

general
29 (85) 35 (59) 3.86 (1.41-10.61)

 F etal tachycardia 3 (9) 4 (6) 1.47 (0.31-7.04)
 F etal bradycardia 18 (53) 12 (20) 5.42 (2.09-14.08)
 L oss of variability 8 (24) 6 (10) 3.07 (0.96-9.86)
 U ncomplicated 

decelerations
6 (18) 4 (7) 3.30 (0.86-12.74)

 C omplicated 
decelerations

12 (35) 18 (31) 1.44 (0.58-3.58)

  Missing 1 4
*unadjusted odds ratio.
CTG: cardiotocogram; OR: odds ratio.

Figure 2.  Maternal symptoms of women with uterine rupture with and without adverse outcomes in the two hours prior to birth.
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increases whereas fetal tachycardia and uncomplicated 
decelerations decreases.

Adverse maternal and perinatal outcomes of 
complete uterine rupture

We analyzed the presence of adverse maternal and 
perinatal outcomes after complete uterine rupture. 
Table 3 summarizes adverse maternal and perinatal 
outcomes for the 41 women who had a complete 
uterine rupture in Period 1. None of the women 
included in this study died. We found adverse mater-
nal and/or perinatal outcomes in 22 women (54%). 
Adverse maternal outcome occurred in 14 women 

(33%), adverse perinatal outcomes in 16 women (38%) 
and of these women we found maternal and perinatal 
morbidity in 8 women (19%). Maternal morbidity was 
caused by major obstetric hemorrhage in all these 
women (14/41, 33%), one of whom had to be admit-
ted to the ICU (1/41, 2%). Perinatal mortality occurred 
in three fetuses (3/41, 5%). One fetus died antepartum 
at 21 weeks of gestation, and two neonates died peri-
partum after term pregnancies. Two neonates with AS 
≤5 at 5 min were not admitted to the NICU, but 
instead remained at the labor ward; one because of 
an extreme preterm birth <24 weeks and one due to 
a diagnosis of a chromosomal anomaly with expect-
ant management.

Figure 3.  Maternal symptoms present in women with uterine rupture with adverse outcomes in the two hours prior to birth.

Figure 4. N ormal fetal heart rate of women with uterine rupture with and without adverse outcomes up to two hours prior to 
birth.
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Discussion

Main findings

This study identified the incidence and risk indicators 
pre-labor and during labor of women with uterine 
rupture with adverse outcomes in the Netherlands. The 
incidence of complete uterine rupture was 2.5 per 
10,000 births. The incidence of uterine rupture with 
adverse outcomes was 0.9 per 10,000 births. Incomplete 
uterine rupture did not lead to adverse events and 
was therefore not considered clinically relevant. The 
risk of uterine rupture with adverse outcome increased 
for women with a previous cesarean section, maternal 
age above 35 years, migrant background from 
Sub-Saharan Africa or Asia, gestational age <37 weeks, 

and augmentation of labor. The risk of uterine rupture 
with adverse outcome decreased for women with two 
or more previous vaginal births, maternal age below 
35 years, non-migrant background, and term pregnan-
cies. We found an increased risk of adverse outcome if 
any maternal symptoms were reported and especially 
if abdominal pain was reported. We also found an 
increased risk of adverse outcome with an abnormal 
CTG and especially with fetal bradycardia. We reported 
no maternal and three perinatal deaths, two of which 
were a direct result of the uterine rupture. Of all 
women with complete uterine rupture considerable 
proportions had adverse maternal and/or perinatal 
outcome.

Interpretation

The global incidence of uterine rupture varies depend-
ing on the type of study and country. In previous 
research, the overall incidence in high-income coun-
tries was 3.3 (range 3.1-3.5) per 10 000 births [6]. The 
incidence of complete uterine rupture in the 
Netherlands in the time period 2004 – 2006 was 5.9 
(range 5.1-6.7) per 10 000 births [4]. In our study, the 
incidence of complete uterine rupture was lower than 
the previously reported incidence, which may be 
explained by a lower TOLAC rate, which went down 
from 66% in 2009 to 51% in 2019 [4,7]. In addition to 
the decline in TOLAC rates, Perined reports a small 
increase in the percentage of cesarean sections after 
onset of labor for women who underwent TOLAC: 27% 
in 2009 to 29% in 2019. This could represent increased 
alertness for signs of uterine rupture during labor.

Our study specifically focused on women with uter-
ine rupture in whom maternal and perinatal morbidity 

Figure 5. C TG abnormalities of women with uterine rupture with adverse outcomes up to two hours prior to birth.

Table 3.  Maternal and perinatal adverse outcomes after uter-
ine rupture.

Outcome

Pregnant women with  
complete uterine rupture  

Period 1 (N = 41) N (%)

Maternal morbidity* – n (%) 14 (34)
  Major obstetric hemorrhage 14 (34)
 H ysterectomy 0
 ICU  admission 1 (2)
  Missing 1
Maternal mortality – n (%) 0
Perinatal morbidity* – n (%) 16 (39)
  pH <7 13 (32)
  Missing 9
 A pgar score 5-min < 5 7 (17)
  Missing 0
 NICU  admission 7 (17)
Perinatal mortality (all) – n (%) 3 (7)
  Perinatal death due to rupture 2 (5)
 O ther*** 1 (2)
  Missing 1

* Combination of variables below.
** postpartum arterial umbilical cord pH <7.0.
***antepartum death.
ICU: intensive care unit; NICU: neonatal intensive care unit.
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and mortality were found. The rate of hysterectomy, 
major obstetric hemorrhage and maternal and perina-
tal mortality in our study are comparable or even 
lower than previous findings [1,4,7,13,17,18]. Adverse 
outcomes occurred in 54% of women with complete 
uterine rupture. This should be incorporated in the 
counseling of women with previous cesarean section, 
which currently often focuses on incidence of com-
plete uterine rupture.

An unscarred uterus, older maternal age, parity ≥3 
and short inter-delivery interval are linked to a higher 
risk of adverse outcomes after uterine rupture 
[5,13,14,22]. Short delivery interval did not lead to sig-
nificantly more adverse outcomes in our study. Since 
all women with uterine rupture and adverse outcomes 
had a previous cesarean section we were unable to 
analyze uterine rupture in the unscarred uterus. 
Augmentation of labor using oxytocin significantly 
increased the risk of uterine rupture with adverse out-
comes. We noticed large inter-institutional differences 
in dosage of oxytocin used for augmentation of labor 
but were unable to evaluate how dosage of oxytocin 
affected the development of uterine rupture due to 
the large variety in dosage of oxytocin reported. The 
effect of dosage of oxytocin has also remained unclear 
in previous studies [23].

Adverse outcomes of uterine rupture often develop 
after women have been admitted to hospital and fetal 
heart rate monitoring has started. An important focus 
has been on recognizing signs and symptoms preced-
ing uterine rupture by the midwife or obstetrician 
involved. Professionals can even be held responsible 
for missing these signs and symptoms. Since 2010, 5 
cases have been presented to the Dutch Medical 
Disciplinary Court (DMDC) in the Netherlands. In these 
cases, the DMDC was asked to determine if the quality 
of care provided by the midwife or gynecologist pre-
ceding the uterine rupture was adequate [10]. These 
cases concerning uterine rupture in the DMDC are 
exemplary of the focus on signs and symptoms that 
predict uterine rupture. They may, however, be difficult 
to recognize. The presence of abdominal pain increased 
the risk of adverse outcomes, but is hard to distin-
guish from abdominal pain due to contractions [5,22]. 
CTG abnormalities associated with uterine rupture can 
also be difficult to distinguish from abnormalities due 
to a physiologic response to prolonged labor or 
engagement of the fetal head. CTG abnormalities are 
common in patients undergoing TOLAC with and with-
out uterine rupture [24]. The percentage of normal 
CTGs was significantly lower for women undergoing 
TOLAC with uterine rupture compared to women with-
out uterine rupture. The risk of adverse outcomes also 

increased after an abnormal CTG, especially when fetal 
bradycardia was present [5,22,25]. Comparing CTG 
tracings of women undergoing TOLAC with and with-
out uterine rupture could provide new insights into 
the specific types of CTG abnormalities associated with 
uterine rupture.

Birth within 30 min after the start of signs and 
symptoms of uterine rupture is considered necessary 
to prevent uterine rupture [13,18]. Although in the 
present study we did not calculate optimal time-to-
birth interval, we noticed a wide range in the time 
between complaints and birth (34 to 294 min). It would 
be interesting to analyze which factors influenced this 
range. Complaints increased sharply within the hour 
prior to birth and signs of fetal distress according to 
FHR on CTG appeared and increased between 60 and 
40 min before birth. Therefore, birth within 30 min after 
onset of symptoms could prevent and minimize the 
duration of fetal distress and we suggest that immi-
nent intervention is necessary when uterine rupture is 
suspected.

Conclusion

We found a lower incidence of uterine rupture in the 
Netherlands compared to 2006. Adverse events were 
present in 54% of women with uterine rupture. Risk 
indicators for uterine rupture with adverse outcomes 
are previous cesarean section, migrant background 
from Sub-Saharan Africa or Asia, preterm birth and 
augmentation of labor. Risk indicators during labor 
included maternal signs and symptoms, such as 
abdominal pain and CTG abnormalities. They are asso-
ciated with adverse outcomes. Birth should be persued 
without delay when these signs or symptoms are pres-
ent. Future research into analyses of CTG tracings and 
onset of maternal symptoms over time, might provide 
further insight into the improved management of uter-
ine rupture.
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