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A comparative analysis of uterine rupture
in 2 decades
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delivery is reasonably safe; however, there is definite
risk to the fetus and to the mother.3 The first
objective of this study was to compare the changing
trends in the uterine rupture in 2 decades along with
the maternal and the fetal outcome. The 2nd
objective was to analyze the maternal and fetal
outcome of the scarred and unscarred uterus.

Methods. The study has been conducted in the
Ministry of Health Hospitals, (Salmaniya Medical
Complex, Jidhaf's Maternity Hospital and Muharraq
Maternity Hospital) in Bahrain. Most of the births
was took place as the Ministry of Health Hospitals.
Between January 1981 to December 2000 there were
198,237 deliveries. The maternity records and annual
statistics in 20 years were reviewed to identify the
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2000) and between the scarred and unscarred uterus. 

Results: The rise of uterine rupture in the 2nd decade
(50) as compared with the first decade (25) was parallel to
the increasing rate of cesarean section (CS). Instrumental
deliveries and augmentation of labor were the main
significant risk factors in the first decade while induction
of labor was in the later decade. There was a significant
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decrease of maternal morbidity in the 2nd decade inspite
of the increasing rate of uterine rupture. There was no
maternal death; however, there were 11 perinatal deaths in
the first group compared to 14 in the 2nd group. The
maternal morbidity and perinatal mortality was
significantly higher in the uterine ruptures of the intact
uterus as compared to those with scarred uterus.

Conclusion: Inspite of the high incidence rate of the
uterine rupture in the later decade, the morbidity of the
mother and the fetus show no increase. The increase in the
incidence of the uterine rupture is connected to the
increasing rate of CS. The rupture of the intact uterus is
more catastrophic as compared to the scarred uterus.
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ABSTRACT

upture of the uterus is one of the more serious
obstetric complications. It is associated with

high rates of maternal and fetal morbidity and
mortality. In developing countries, the incidence and
consequences of the uterine rupture reflects the
standard of the obstetric care. In the last decade, the
most common predisposing factors of uterine rupture
were grand multiparity, prolonged labor, internal
podalic version, breech extraction, and instrumental
delivery.1 To avoid difficult instrumental deliveries,
cesarean section (CS) became the most common
performed surgical procedure in the modern age. The
change in practice is due to improvement in the
surgical and anesthetic technique along with the use
of electronic fetal monitoring.2 The frequency of
uterine rupture is increasing due to the liberal use of
CS.2 Although, it is stated that the labor after CS
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cases of uterine rupture. The cases were divided into
2 groups. Group I was consist of uterine ruptured
cases from 1st January 1981 to 31st December 1990
and Group II from 1st January 1991 to 31st
December 2000. The records of these patients were
reviewed to determine and compare the incidence
and the risk factors of the uterine rupture in 2
decades. The total number of deliveries and the total
number of CS were calculated in 20 years.
Demographic variables such as age, parity, and
gestational age were analyzed and compared during
this period. The etiological factors studied were the
previous CS scar, previous cesarean for
cephalopelvic disproportion (CPD) previous
evacuation of the uterus, induction of the labor,
malpresentation, instrumental delivery, and birth
weight of the fetus. The maternal and fetal outcome
was studied to compare the 2 decades along with
comparison between scarred uterus and unscarred
uterus.

The data was analyzed using Statistical Package of
Social Sciences (SPSS). The odds ratio, confidence
interval and p value were calculated. A p value of
<0.05 was considered to be statistically significant.

Results. A total of 75 cases of uterine ruptures
were identified and analyzed retrospectively. There
were 25 cases in the year 1981 to 1990 (Group I) and
50 cases in 1991 to 2000 (Group II). It was noticed
that there was a significant increase in the incidence
of uterine raptures in the 2nd decade (25-50). There
was a parallel increase in the incidence of CS rate
from 5755 in the first decade to 10,031 in the 2nd
decade (Table 1). There was no significant difference
in 2 groups regarding patient's age, parity and
gestational age (Table 2). Analyzing and comparing
the risk factors amongst the 2 decades (Table 3), it
was found that induction of labor was a very
significant risk factor in Group II, while in Group I,
augmentation of labor and instrumental deliveries
were the main significant risk factors. However, the
other risk factors like previous CS, CPD, evacuation
of the uterus, malpresentation and macrosomia were
not statistically different comparing both groups. It
was seen that inspite of the increasing uterine rupture
(25-50) in the 2nd decade, the severity of shock, the
need for hysterectomy and the broad ligament
hematoma was high in the first decade (Table 4). In
Group I, the mean number of units of blood
transfusion (BT) was 4.9 (SD 6.0) and 1.8 (SD 2.2)
in Group II and this was statistically significant. The
need of BT was high when there was a need for
hysterectomy. The other morbidities such as bladder
injury, cervical and vaginal laceration, pulmonary
complication, and wound infections were not found
to be different comparing both groups. There were
11 perinatal deaths in Group I as compared to 14 in
Group II, odd ratio was 2.0, and it did not reach at
any significant level. Twenty-eight uterine ruptures

occurred in women with intact uterus and 47 with
scarred uterus (Table 5). As the incidence of
complete uterine rupture was extremely significant in
women with unscarred uterus, the need for
hysterectomy as well as BT due to hypovolemic
shock was significant in this group comparing to
women with scarred uterus. The perinatal mortality
was more significant in uterine rupture of unscarred
uterus (p=0.006 and odds ratio=4.3).

Discussion. The incidence of uterine rupture in
20 years was one in 2643 deliveries. The incidence in
the first decade was one in 3,900 deliveries and in
the 2nd decade was one in 2015. The reported
incidence of the uterine rupture in the literature has
varied from one in 200 deliveries to one in 800, even
one in 3,000 obstetric delivery.2,4,5 The increase of the
rupture of the uterus from 25 in the first decade to 50
in the 2nd decade was very significant and this could
be explained by the liberal use of CS. As the
incidence of the uterine rupture did not decrease with
the improvement in the health services but rather
doubled in the later decade, our major concern was to
identify the risk factors. The overall incidence of CS
in 20 years was 7.6%; it was 5.9% in the first decade
and 9.95 % in the 2nd decade. It remains a great
diversity in the incidence rate of CS rates all over the
world. There has been stabilization of CS rates from
12.8-23.6% in various countries.6 Lao and Leung7

found that women with scarred uterus had a 30 times
higher incidence of the uterine rupture compared to
those with unscarred uterus. Many authors had
suggested that cesarean scar is the most common
predisposing factor of the uterine rupture.2,8-11

Induction of labor was found to be a very significant
risk factor in the 2nd decade when comparing with
first decade where augmentation of labor and
instrumental deliveries were more significant risk
factors. The most common contributory factor to the
rupture of the intact uterus was injudicious use of
uterine stimulant.12 Lunan13 from Glasgow
emphasized that the induction of labor should be
avoided if possible and if oxytocics are to be used,
great caution is required.13-15 Instrumental deliveries
were found to be the significant risk factors in the
first decade (7)  compared to the 2nd decade (one).
This can be explained by the fact that the current
practice discourages the use of difficult midforceps.
These observations have been made by Eden et al.2

Macrosomia was not found to be a significant risk
factor in this study. Today fetal macrosomia and
malpresentation are detected by ultrasound and
difficult labor has been replaced by CS.2,3 The uterine
rupture was found to be associated with high
maternal mortality in the past and it continues to be
an important cause of maternal deaths in developing
countries. Uterine rupture was responsible in 5-20%
of maternal deaths in developing countries.4,16-18

Appleton et al19 and Miller et al1 reported that there
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Table 5 - Comparison of maternal and fetal outcome amongst women
with unscarred and scarred uterus in 2 decades.

Outcome

Complete uterine
rupture

Hysterectomy

BT

BT >5 units

Shock

Admission to ICU

Visceral injuries

Pulmonary
complications

Wound infection

Perinatal death

Unscarred
 uterus
n=28

25

13

28

11

  9

  3

19

  3

  3

15

Scarred
uterus
n=47

21

10

25

  3

  4

  1

  9

  1

  2

10

P value

0.0002

0.037

<0.0001

0.0013

0.013

0.14

<0.0001

0.14

0.36

0.006

OR

10.3

  3.2

50.3

  9.5

  5.1

  5.5

  8.9

  5.5

  2.7

  4.3

95% CI

2.7 - 39    

1.2 - 8.9   

 2.9 - 872.6

2.3 - 38.3 

1.4 - 18.6 

0.5 - 55.9 

3.0 - 26.1 

0.5 - 55.9 

0.4 - 17.3 
 

1.5 - 11.8 

BT - blood transfusion, n - number, OR - odds ratio, CI - confidence
interval, ICU - intensive care unit

Table 4 - Comparison of maternal and fetal outcome in 2 decades.

Outcome

Complete uterine 
rupture

Shock

Admission to ICU

BT

BT >5 units

Hysterectomy

Bladder injury

Cervical and vaginal
involvement

Broad ligament
hematoma

Pulmonary 
complications

Wound infection

Perinatal deaths

Group I
n=25

17

10

  2

22

  9

14

  3

  8

  7

  1

  4

 11 

Group II
n=50

29

  3

  2

31

  5

  9

  5

 11

  4

  3

   1

14

P value

  0.46

      0.0006

0.6

  0.08

  0.01

    0.001

1.0

0.4

    0.065

1.0

1.0

0.2

OR

  1.5

10.4

  2.1

  4.5

  5.1

  5.8

  1.2

  1.7

  4.5

  0.7

  1.7

2 

BT - blood transfusion, n - number, OR - odds ratio, 
ICU - intensive care unit

Table 3 - Statistical analysis of risk factors for uterine rupture in 2
decades.

Risk factors

Previous CS

Previous CS 
for CPD

Previous evacuation
of the uterus

Induction of labor

Augmentation of
labor

Malpresentation

Instrumental 
delivery

Breech delivery

Birth weight >4kg

Group I
n=25

 12 

  4

  9

  1

11

  8

  7

  1

  2

Group
II

n=50

35

13

11

19

  9

  9

  1

  3

  5

P value

0.08  
 

0.39  

0.27  

 0.002 

0.03  

 0.24   

0.005

1       
       
1       

OR

 2.5

 0.5

2  
     
   

   0.07
 

 3.6
 

 2.1
 

 9.3
 

 0.6

   0.78

95% CI

  0.9 - 6.8

0.15 - 1.9

  0.7 - 5.7

0.008 - 0.54
    

    1.2 - 10.4
  

  0.7 - 6.5
    

    1.8 - 49.2

 0.06 - 6.6 
  

  1.14 - 4.35

CPD - cephalopelvic disproportion, CS - cesarean section, n - number,
OR - odds ratio, CI - confidence interval

Table 1 - Comparison of uterine rupture and CS in 2 decades.

Variable

n of uterine
rupture

n of CS

Group
I

    25

5,755

Group
II

      50

10,031

P value

0.0085

<0.0001

OR

1.9

0.6

95% CI

1.2 - 3.1

0.55 - 0.59

Total n of deliveries of Group I = 97,507 and Group II = 100,730.
n - number, CS - cesarean section, OR - odds ratio, 

CI - confidence interval

Table 2 - Statistical difference between demographic variable among
women with uterine rupture in 2 decades using t-test.

Variable

Age (years)

Parity

Gestational
age (weeks)

Group I
mean (SD)

32   

  3.6

37.8

(5)

   (1.9)

   (4.2)

Group II
mean (SD)

30

  3

  38.5

(7)

   (2.2)

   (3.2)

Significance

0.2

0.4

0.6

SD - standard deviation
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were no maternal deaths attributed to the uterine
rupture. Fortunately, in our study we had no deaths
for both groups due to this tragedy. Maternal
morbidity in the form of peripartum hysterectomy,
shock and BT were higher in the first group
compared to the 2nd group. This could be attributed
to more complete or catastrophic uterine rupture in
the fist group compared to the 2nd group where scar
dehiscence was more common. Timely diagnosis of
the uterine rupture and electronic monitoring of the
fetus and uterine activity mostly contributed to the
low frequency of maternal morbidity in the 2nd
group. Leung et al20 reported that the BT was
required in 30% of the patients who had uterine
rupture. In this study peripartum hysterectomy and
urological injuries were comparable with other
studies.14,21 In comparing the morbidity of the uterine
rupture of the scarred uterus with those of unscarred
uterus, it is noticeable that the incidence of complete
rupture of the uterus along with shock, the needs for
BT and peripartum hysterectomy were more with
intact uterus. Suner et al22 observed that the diagnosis
of spontaneous rupture is often missed or delayed
that leads to maternal and fetal mortality and
morbidity. Urogenital injuries along with perinatal
deaths were also more with unscarred uterus. Many
authors also agreed with our findings that the rupture
of the intact uterus is often complete and more
catastrophic requiring hysterectomy in majority
while the lower segment uterine scar rupture is often
incomplete cured with simple repair.17,19,23 The uterine
rupture is associated with high perinatal mortality
and morbidity. Perinatal mortality in this study was
found to be 33.3%. Fetal mortality had been reported
to vary between 25-86%.4,7,19 there was no significant
increase of fetal  morbidity or mortality in the 2nd
decade inspite of having double the number of
rupture of the uterus.
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