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Complications of blunt versus sharp expansion of the uterine
incision in lower segment caesarean section. A randomized
controlled trial
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Abstract
Introduction: Caesarean section has now become the most frequently performed major
surgical procedure in women in the field of Obstetrics and Gynaecology. There is however a
wide variation in the surgical technique of caesarean section. Our objective was to compare
incidence of complications associated with blunt versus sharp expansion of the uterine
incision at the time of caesarean section.
Methods: 274 women who underwent a lower segment caesarean section at North Colombo
Teaching Hospital, Ragama was assigned randomly to have the expansion of the primary
uterine incision either bluntly using the index fingers of both hands of the surgeon or sharply
using a curved scissors. Rest of the surgery was performed alike in all participants.
Results: The blunt expansion group (n=141) and the sharp expansion group (n=133) were
similar with regard to age distribution, BMI, parity, history of previous LSCS and proportion
of elective or emergency procedures and the cervical dilatation at the time of LSCS. The
incidence of inadvertent extensions (42.1% vs 28.4%; p=0.02) and the mean time taken
to repair the uterine incision (14.9min vs 13.7min; p=0.03) was significantly higher in the
blunt expansion group compared to the sharp expansion group. The percentage drop in
haematocrit more than 10% (30.8% vs 28.4%; p=0.48) and the drop in haemoglobin more
than 2g/dl (22.6% vs 20.6%; p=0.47) was not significantly different in the blunt expansion
group compared to the sharp expansion group. Incidence of inadvertent extensions was
significantly different (38.5 vs 24.1; p=0.03) during elective LSCS but not during emergency
LSCS (50% vs 44.8%; p=0.67) between the blunt expansion group and sharp expansion
group. The incidence of inadvertent extensions was significantly higher (36.5% vs 24%;
p=0.03) when the cervical dilatation was less than 4cm at the time of LSCS in the blunt
expansion group compared to the sharp expansion group. Blunt expansion group required
more blood pint transfusions when compared to the sharp expansion group (6 vs 2).
Conclusion: The sharp expansion of the uterine incision at the time LSCS is associated with
a lower risk of inadvertent extensions as well as extensions into broad ligament and uterine
vessels compared to the blunt expansion method.
The sharp expansion of the uterine incision is preferable to blunt expansion during LSCS and
its advantage is more evident during elective LSCS than during emergency LSCS and when
the cervical dilatation was less than 4cm at the time of LSCS.

INTRODUCTION
Caesarean section can be defined as
delivery of the fetus through an incision
in the abdominal wall (laparotomy)
and the uterine wall (hysterotomy) [1]
Caesarean section has evolved during
the 20th century to become a relatively
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safe procedure largely because of
improved anaesthetic techniques,
antiseptic procedures and surgical
technique of lower segment caesarean
section [2]. The rate of delivery by
caesarean section has increased at an
accelerated pace during the last 2-3
decades in the developed as well as
in the developing countries [1, 3, 4].
From 1990 onwards, most countries
observed a progressive increase in
caesarean births and women are
now four times more likely to have a
caesarean birth than 30 years ago [5].
Though the caesarean section has now
become the most frequently performed

major surgical procedure in women in
the field of obstetrics and gynaecology
[6], there is however a wide variation
in the surgical technique used as well
as the quality of evidence to support
these techniques [6]. Of the methods
used for uterine incision to deliver the
baby, the commonest incision now
used in modern obstetrics is the lower
transverse uterine incision, which
accounts for about 98% of all uterine
incisions [7]. The first recorded lower
segment transverse uterine incision
is credited to Frank in 1906 [2]. But
it was popularized by Munro-kerr in
1926 [4].
This is done by placing an initial
incision by an scalpel using a gentle
featherweight stroke and then
expanding this incision laterally either
bluntly using the two index fingers or
sharply using the scissors [2].
There is an ongoing debate about
which of these forms of uterine
entry, i.e., sharp or blunt, results in
better maternal and fetal outcome.
Theoretical benefits of sharp uterine
incision include rapid delivery of
the baby, more controlled entry, less
likelihood of incision entering the
broad segment or uterine vessels and
easier repair. Benefits of blunt uterine
entry are that the incision follows the
tissue planes thus reducing blood
loss, improves healing and less infant
lacerations [8].
The comparison of blunt and sharp
extension of the uterine incision has
been compared in a randomized trial
involving 286 women. Here there
was no significant difference in the
incidence of unintended uterine
incisions, intra operative duration or
estimated blood loss [9]. In another
study, which included 945 women,
it was reported that sharp extension
is associated with greater estimated
blood loss and a greater incidence of
post-partum haemorrhage and need
for transfusion [10]. On the other
hand a non-randomized clinical trial
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in Pakistan on comparison of blunt
vs. sharp expansion of the uterine
incision reported a significant increase
in blood loss, need for transfusion and
inadvertent extension of incision in
the blunt group compared to sharp
group [11]. From this description
it is evident that conclusive data
are lacking from large randomized
control trials comparing the surgical
technique for uterine incision in
caesarean
section
and
though
caesarean section is a common surgical
procedure performed in women
there is little information available
to decide on the most appropriate
technique for uterine incision that is
easy to perform and associated with
least complications and easy to repair.
In addition there is lack of evidence
comparing complications of either
technique of uterine incision with
dilatation of cervix and urgency of the
procedure.
So the purpose of our study to
compare incidence of complications
associated with blunt versus sharp
expansion of the uterine incision at
the time of caesarean section. Of
the complications we looked into
unintended extensions of primary
incision laterally or inferiorly between
the two methods, percentage drop
in HCT between these methods,
and the mean time taken in either
method from start of uterine incision
to closure of uterine incision. We also
analyzed the incidence of unintended
extensions of the incision to the broad
ligament, uterine vessels and cervix,
the complications occurring when the
dilatation of the cervix is less than 4cm,
4cm to 9cm or 10cm, The occurrence
of
post-partum
haemorrhage,
which is determined by reduction
in haematocrit by more than
10%,
complications with either technique
during elective and emergency LSCS,
need for blood transfusion and Any
fetal injuries acquired during the
procedure in either technique.

METHODS
This was a randomized control trial
without blinding conducted in North
Colombo Teaching Hospital (NCTH)
Ragama Sri Lanka. The study was
conducted from December 2008 to
April 2009.
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Sample size & power calculation was
done. It was determined that 250
women in each group was sufficient
power (power of 0.80, α error of
0.05 & β error =0.20) to demonstrate
a difference of 10% (25%vs15%) of
unintended tears between groups
[12]. These calculations were based
on a previous study in which the
unintended extensions between the
two methods were approximately 25%
versus 15% [10] but an interim analysis
was done halfway through the study
after recruiting 274 participants which
included 133 in the sharp expansion
group and 141 in blunt expansion
group who underwent through the
complete trial. Here we found that the
percentage of unintended extensions,
which was our primary outcome
measure, was significantly higher in
the blunt expansion group compared
to the sharp expansion group. Thus
trial was terminated half way through
as it was unethical to continue the trial
once we have seen a significant benefit
in sharp expansion group compared
to the blunt expansion group
All consecutive women admitted to
the antenatal ward for delivery was
informed about the study, consent
obtained and included in the study.
This included all mothers who
underwent LSCS from the antenatal
ward and labour room either as an
emergency or an elective procedure.
We excluded all women who refuse
randomization as they prefer either
technique or for any other reason,
Women who had an increased risk
of bleeding like Placental abruption
/ placenta previa, Uterine fibroid at
lower segment, Fever with suspected
chorioamnionitis, Inherited/ acquired
bleeding disorders, Severe PIH on
MgSO4 Extreme premature cases
where lower segment has not formed
was excluded from the study (less
than 30 weeks), And all women who
underwent general anaesthesia were
excluded as this is associated with
increased bleeding [13].
After completion of informed consent
the women were randomized to
group A (sharp) or group B (blunt)
using block randomized computer
generated
list.
All
operative
procedures done before the uterine
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incision was performed similarly
in all the mothers [2].. The assigned
treatment is written in a card and
sealed in secure opaque envelopes.
In the sharp expansion method a
transverse uterine incision in the lower
uterine segment of approximately 2cm
in length was made with the scalpel.
The uterine incision was expanded by
cutting laterally and cephalad using
curved scissors. And in the blunt
expansion method, after placing the
2cm transverse incision by scalpel in
the lower uterine segment, this was
expanded using the index fingers of
both hands placed into the incision
and pulling the fingers laterally and
cephalad. The placenta was delivered
using controlled cord traction unless
it is morbidly adhered and if so was
documented. After the delivery of
the baby 5u of oxytocin was given by
slow IV to every woman. Additional
oxytocin infusion (20u in 500cc Normal
Saline) was given only if bleeding is
more and was documented. The use of
additional uterotonics (ergometrine,
misoprostol) was recorded. The
closure of the uterus was with 1 or
2 vicryl in double layers. The time
for starting the uterine incision to
completion of uterine repair was
recorded with a stop watch and any
part of the minute was taken as the
next full minute. The remainder of the
operation was performed alike in all
patients [2].
An extension of the primary incision
was defined as any defect which is
observed outside the limits of the
original incision in uterine tissue.
This was decided by surgeon and
the assisting house officer at the time
of surgery, in any disagreement the
opinion of a third team member was
sought to come to an agreement. The
extension into broad ligament, uterine
vessels and/or cervix was recorded
separately.
All caesarean sections were performed
by the obstetrician, registrar and
two other experienced senior house
officers (SHOs) in the unit. All of
the surgeon had performed more
than 1000 lower segment caesarean
sections individually and were well
experienced in both techniques of
uterine expansion.
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The blood loss was assessed by
comparing the immediate preoperative
haematocrit which is drawn in the
ward prior to sending the patient to
the theatre, with a 2nd haematocrit
48hours after the surgical procedure
and the percentage reduction in
haematocrit was calculated. The need
for blood transfusion was recorded.
Data was collected in a data collection
sheet and entered into a computer
database on a daily basis. The data
sheet was filled by the surgeon and
the house officer (HO). The data sheet
was attached to the BHT of every
mother taken to theatre for LSCS. Data

were entered and analysed by using
Statistical Package for Social Sciences
(SPSS, USA) computer program
(version 17.0). Descriptive statistics
were used to calculate means,
frequencies and standard deviation,
Chi square test was used to compare
categorical variables for significance,
The Student’s t-test was used to test
for significant differences between
numerical variable, Standard Error
Different between percentages for
two proportions (z-test) was applied
when appropriated. The p-values of
<0.05 were considered statistically
significant.

This project proposal was submitted
to the ethics committee of the clinical
trials unit of Faculty of Medicine,
University of Kelaniya and approval
obtained. This trial was registered in
the “Sri Lanka Medical Association
clinical trial registry” as randomized
controlled clinical trial.

RESULTS

After considering the inclusion
criteria and exclusion criteria 278
women were eligible for the trial
up to interim analysis and all
were invited to participate. Of this
Figure 1 Flow of participants through each stage of the randomization clinical trial 278 women 4 women declined to
participate which left a total of 274
women who voluntarily consented
Eligible to
and participated in the prospective
participate (n=278
randomized trial.
Enrolled and
randomized (n = 274)

refused to participate
(n=4)

allocated to blunt
expansion (n=141)

Allocated to sharp
expansion (n=133)

Completed the trial
(n=141)

Completed the trial
(n=133)

Table 1:- Clinical characteristics of the study groups
Characteristics

BLUNT EXPANSION

SHARP EXPANSION

P VALUE

Maternal age

29.8±4.8

30.0±5.0

0.79

Nulliparous

60 (42.1%)

60 (42.6%)

0.67

Multiparous

73 (54.9%)

81(57.4)

0.67

BMI

0.12

underweight

1 (0.8%)

1 (0.9%)

normal

50 (37.6%)

42 (29.8%)

overweight

46 (34.6%)

66 (46.8%)

obese

37 (27.1%)

32 (22.7%)

51 (38.3%)

58 (41.1%)

past caesarean section
urgency

0.64
0.05

elective LSCS

91 (68.4%)

112 (79.4%)

emergency LSCS

42 (31.6%)

29 (20.6%)

< 4cm

115 (86.5%)

125 (88.7%)

0.34

4cm-9cm

14 (10.5%)

12 (8.5)

0.34

fully dilated

4 (3%)

4 (2.8%)

14.9+-4.7

13.7+-4.4

cervical dilatation

operating time

0.03(S)

Of the 274 participants 133 were
enrolled to the sharp expansion of the
uterine incision group and 141 were
enrolled to the blunt expansion of
the uterine incision group and under
went through the complete trial.
(Figure1). Women who participated
in trial had similar base line obstetric
and demographic characteristic in
term of maternal age, parity and body
mass index (Table 1), the age of blunt
expansion group ranged from 21-40
years with a mean of 29.8 yrs +/- 4.8
yrs. While the age of sharp expansion
group ranged from 18-44 years with a
mean of 30years +/- 5 years. The body
mass index was calculated.
All the women underwent the
assigned method of expansion (blunt
or Sharp) and neither group required
either J or T incision to deliver the
baby. And none of the selected women
needed caesarean hysterectomy as a
lifesaving surgery. Table 2 displays
the complications associated with
blunt and sharp technique. There
were 56 tears out of 133 women
(42.1%) in the blunt uterine expansion
group compared to 40 tears out of 141
women in the sharp uterine expansion
group (28.4%). This difference was
statistically significant. (p=0.02) the
majority of these tears were less than
2cm (67.9% in blunt expansion and
60.0% in sharp expansion method).
Extension in to broad ligament
occurred in 9 (6.8%) in blunt and 7
(5.0%) in sharp group and extension
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Table 2:- Comparison of complications associated with blunt and sharp 		
expansion method
complication

blunt

sharp

expansion

expansion

inadvertent extensions

56 (41.2%)

40 (28.4%)

0.02

inadvertent extension >2cm

18 (32.1%)

16 (40.0%)

0.43

extension to broad ligament

9 (6.8%)

7 (5.0%)

0.33

extension to uterine vessels

6 (4.5%)

2 (1.4%)

0.13

extension to cervix

1 (0.8%)

1 (0.7%)

**

tears during emergency LSCS

35 (38.5%)

27 (27.1%)

0.03

tears during elective lscs

21 (50%)

13 (44.8%)

0.67

tears when cervix <4cm

42 (36.5%)

30 (24.0)

0.03

tears when cervix 4-9cm

10 (71.4%)

6 (50.0%)

0.47

tears when fully dilated

4 (100%)

4 (100%)

**

percentage drop in Haematocrit >10%

41 (30.8%)

40 (28.4%)

0.48

drop of Haemoglobin pre op and post op
48 hours >2 G/dl

30 (22.6%)

29 (20.6%)

0.47

into uterine vessels occurred in 6
(4.5%) in blunt and 2 (1.4%) in sharp
group, tears extending into cervix
occurred 1 each in either method
(0.8%Vs 0.7%). In subgroup analysis
we found that during elective Lower
segment caesarean section (LSCS)
35 (38.5%) tears occurred with blunt
technique while 27 (24.1%) occurred
with sharp technique this finding was
statistically significant (p=0.03). There
were 21 tears (50%) in blunt group
compared to 13 (44.8%) tears in the
sharp group during emergency LSCS.
This difference was not statistically
significant
(p=0.67). when considering the
cervical dilatation when the LSCS was
performed There were 42 (36.5%) tears
in the blunt group when compared
to 30 (24%) tears in the sharp group
when the LSCS was performed at
cervical dilatation less than 4cm. this
difference was statistically significant
(p=0.03). Inadvertent extensions in
either group was not statistically
significant in either method when
LSCS was performed between 4cm9cm and when performed when
fully dilated (table 2). The percentage
drop in haematocrit >10% and
drop in haemoglobin > 2g/dl from
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P value

preoperative value to 48 hours postoperative value was not significant in
either method of expansion ( table 2 ).
The need for blood transfusions
was more in blunt expansion group
(5) when compared to the sharp
expansion group (2). The mean time
taken to repair the uterine incision in
blunt expansion group was 14.9min
compared to 13.7 in sharp expansion
group this difference was statistically
significant ( p=0.03).

DISCUSSION
The main objective of our trial was
to determine whether a specific
technique of uterine incision during
lower segment caesarian section, blunt
versus sharp expansion of the uterine
incision was associated with increased
risk of unintended extensions into the
uterine tissue.
The result we obtained indicated that
sharp expansion technique of the
uterine incision is associated with a
lower risk of unintended extensions
significantly compared to the blunt
expansion technique.
The reported advantage of the sharp
expansion of the uterine incision over
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the blunt expansion of the uterine
incision is that it can be done precisely
and therefore avoid unintended injury
to uterine vessels and parametrial
tissue 22. But this technique needs
more experience and training to
perform than the blunt expansion
technique, which can be done with
relatively higher speed and ease and
also requires less experience. We
acknowledge the potential difficulty in
determination of presence or absence
of inadvertent extensions of the
uterine incision due to the subjective
nature of its assessment. But it should
be commented that this potential bias
will affect both groups of the study
and thus should not alter the final
outcome. Another disadvantage which
has to be mentioned in blunt uterine
expansion technique is the higher
incidence of unintended extensions
of the uterine incision into the uterine
vessels or inferiorly to broad ligament,
if the fingers of the surgeon are swept
too far laterally [14]. And it has been
stated that, in fact the maximum
traction force is exerted at the lateral
most edge of the uterine incision in
the blunt expansion technique [14].
In our study we also found that the
number of unintended extensions to
broad ligament and uterine vessels
was lower in the sharp expansion
group when compared to the blunt
expansion group, but this value
was not statistically significant. This
disadvantage of the blunt expansion
technique had been mentioned in
previous studies as well [15].
An interesting finding in our study
was that the number of unintended
extensions during uterine incision
expansion was significantly less
with sharp expansion technique
compared to the blunt expansion
technique during elective lower
segment caesarian section. But this
was not the case in emergency lower
segment caesarian section where the
number of unintended extensions was
not significantly different between
the two techniques. This might be
due to the fact that in elective lower
segment caesarian section the sharp
expansion of the uterine incision can
be performed more precisely and in
a controlled manner than the blunt
uterine expansion technique.
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This observation gained more
credence when we also observed that
the number of unintended extensions
was significantly lower in the sharp
uterine expansion group compared
to the blunt uterine expansion group
when the cervical dilatation was less
than 4cm at the time of LSCS. But the
number of unintended extensions was
not significantly different between the
two techniques when the LSCS was
done when the cervical dilatation was
4cm – 9cm or when the cervix was
fully dilated.
Above findings suggest that sharp
expansion of uterine incision is the
more safer and superior technique
when performed during elective lower
segment caesarian section or when
the woman was not in active labour
or in early labour with the fetal head
not well descended into the maternal
pelvis and that the blunt expansion
technique may be the more suited
technique in acute situations such as
emergency lower segment caesarian
section or when lower segment
caesarian section was performed
beyond a cervical dilatation of more
than 4cm due to the fact that sharp
uterine expansion technique carries a
theoretical risk of foetal damage from
the scissors[8] if the surgeon performs
this technique in a hurry without
trying to visualize the surgical field
adequately
The other important outcome that has
to be considered when comparing the
blunt expansion and sharp expansion
of the uterine incision is the estimated
blood loss in either technique. It has
been argued that sharp expansion
method is associated with higher blood
loss due to bleeding from incision
itself by muscle ooze or traumatized
vasculature [10]. In our study we did
not find a significant difference of the
percentage blood loss between sharp
uterine expansion group and the
blunt uterine expansion group. More
women in the blunt group received
blood transfusion when compared to
the sharp group in our study.
The time taken to repair the uterine
incision was calculated by measuring
the time taken from the start of
uterine incision to complete repair
of the uterine incision and to achieve
haemostasis, this was done using a

stopwatch. In our study we found
that the mean time taken to complete
the repair of the uterine incision was
significantly lower in sharp expansion
group compared to blunt expansion
group. The presence of clean edges
in sharp uterine expansion method
probably helps in quick repair of
incision. The time difference was not
analyzed in previous studies and
though statistically significant, in
practical and clinical consideration,
this difference probably has little
importance as the mean difference is
just more than 1 min between the two
methods.

CONCLUSION
The sharp expansion of the uterine
incision at the time LSCS is associated
with a lower risk of inadvertent
extensions as well as extensions into
broad ligament and uterine vessels
compared to the blunt expansion
method.
The sharp expansion of the uterine
incision is preferable to blunt
expansion during LSCS and its
advantage is more evident during
elective LSCS than during emergency
LSCS and when the cervical dilatation
was less than 4cm at the time of LSCS.
The results of our study also
suggested that there was no difference
in the risk of intra operative or postpartum haemorrhage between the
sharp uterine expansion and the blunt
uterine expansion techniques during
the lower segment caesarean section.
Sharp uterine expansion method
can be repaired faster than the blunt
uterine expansion method and the
need for blood transfusion is less with
sharp uterine expansion method.
■
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