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Incidence

 Caesarean section is one of the most 
commonly performed major abdominal 
operations in women.

 World-wide incidence is 20 – 25%.



Aim

 There are many ways of performing a C/S.

 The techniques used depend on many 
factors including the clinical situation & 
operator  preferences.

 All obstetricians must use the most 
effective & safe techniques, as determined 
by systematic review.



Our most common 

surgical procedure for 

women should be the 

safest surgical procedure 

for women



Headlines

 Introduction.

Prep & drape.

Opening technique.

Delivery of the fetus & the placenta.

Antibiotics.

Drain.

Closure technique.



Skin Cleansing

 6 RCTs evaluating preoperative 
antiseptics.

 There was significant heterogeneity in the 
comparisons.

 In one study, infection rates were lower 
with chlorhexidine compared with iodine.

Cochrane Database Syst Rev 2004



Skin Cleansing

 There is insufficient research examining 
the effects of preoperative antiseptics on 
wound infections.

 Further research is needed.

 Level 1a.

Cochrane Database Syst Rev 2004



Preoperative vaginal preparation with povidone-iodine 

and the risk of postcesarean endometritis

 Endometritis occurred in 7.0% vs. 14.5% 
of controls (P < .05).

 The adjusted OR for endometritis was 
0.44 (95% CI 0.193-0.997).

 Level 1b.

Obstet Gynecol, May 2005



Adhesive drapes

 Adhesive drapes have not reduced wound 
infection in comparison to non-adhesive 
drapes.

 Level 1b.

Am J Obstet Gynecol 2005



Opening



Opening of fat ,rectus sheath & 

parietal peritoneum
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Extension of uterine incision
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Skin

 2 randomized trials including 411 women.

 A transverse skin incision is better as it is 
associated with less postoperative pain & 
improved cosmetic effect.

 Level 1b.

ACOG ,November 2005



Skin

 The Pfannenstiel incision & Joel-Cohen 
incision were compared.

 No differences were found in:

- operative time (32 vs 33 min).

- intra- & postoperative complications. 

- neonatal outcomes.

ACOG ,November 2005



Skin

 The extraction time was 50 seconds 
shorter for the Joel-Cohen group.

 240sec (50 - 600sec) vs 190sec (60 -
600sec).

ACOG ,November 2005



Skin incision length

 2 non-randomized studies suggest that  
incision size should provide at least 15 cm of 
exposure.

 Level 2c.

ACOG ,November 2005



Changing the scalpel

 Changing to a second scalpel for uterine 
incision was studied in one randomized 
study.

 One scalpel was adequate for the whole 
surgical procedure.

 Level 1b.

ACOG ,November 2005



Abdominal wall

 Blunt dissection has been associated with 
shorter operating times. 

 There are no trials to evaluate the safety 
or efficacy of electrocautery during C/S.

ACOG ,November 2005



Abdominal wall

 One series demonstrated that cautery was 
associated with faster hemostasis.

 No difference in wound infection rate 
compared to use of a scalpel.

 Level 4.

Wound infection after abdominal incision with scalpel or diathermy. Br J Surg



Uterine Incision

 Expansion of uterine incision bluntly or by 
scissors was evaluated in 2 RCT.

 470 sharp vs 475 blunt uterine incision 
expansions were compared.

 No Cochrane review was available.
 Level 1b.

ACOG ,November 2005



Uterine Incision

Sharp expansions was associated with: 

 increased EBL (886 vs 843 mL; P= .001), 

 change in hct (6.1% vs 5.5%; P= .003)

 PPH (RR 1.23; 95%CI 1.03-1.46), 

 transfusion (RR 1.65; 95%CI 1.25-2.21) 

 number of extensions (RR 1.66; 95%CI 
1.47-1.86).

ACOG ,November 2005



Instrumental delivery

 No available RCT.

 Manual delivery of the head is favored 
whenever possible.

 Instrumentation is associated with 
maternal or fetal injury.

Am J Obstet Gynecol 2005





Delivery of the impacted head at caesarean section after 

prolonged obstructed labour

 A uterine incision-to-delivery time >3min 
has been associated with low Apgar scores 
& neonatal acidosis.

J Obstet Gynaecol 2002; 22:375



Delivery of the Placenta



Delivery of placenta
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Manual removal of placenta at caesarean section

 3 trials (224 women) were included.

 Manual removal was associated with an 
increase in maternal blood loss (WMD 
436.35, 95%CI 347.82 - 524.90).

The Cochrane Collaboration Volume (4), 2006





Manual removal of placenta at caesarean section

 It was also associated with increased post-
partum endometritis (OR 5.44, 95% CI 
1.25 to 23.75).

The Cochrane Collaboration Volume (4), 2006





Manual removal of placenta at caesarean section

 There was a statistically non-significant trend 
towards an increase in fetomaternal hrg (OR 
2.19, 95% CI 0.69 to 6.93).

 Level 1a.

The Cochrane Collaboration Volume (4), 2006





 Cleaning the uterus after delivery of the 
placenta has not been studied yet.



Antibiotics in Cesarean 

Section



Antibiotic prophylaxis for cesarean 

section

 81 RCT were included.

 Use of prophylactic antibiotics reduced the 
incidence of:

- Fever

- Endometritis

- Wound infection

- UTI

- Serious infection after cesarean section.

The Cochrane Collaboration Volume (4), 2006



Antibiotic prophylaxis for cesarean section

 Risk for endometritis was reduced in both 
elective & non-elective C/S.

 n = 11,937

 RR was 0.39 (95% CI 0.31 - 0.43)

The Cochrane Collaboration Volume (4), 2006



Antibiotic prophylaxis for cesarean section

 Wound infections were also reduced.

 n = 11,142

 RR 0.41 (95% CI 0.29 - 0.43).

 Level 1a.

The Cochrane Collaboration Volume (4), 2006



Antibiotic prophylaxis regimens and drugs 

for cesarean section

 51 RCT were included in the review.

 Both ampicillin & first generation 
cephalosporins have similar efficacy in the 
reduction of endometritis.

 OR of 1.27 (95% CI: 0.84-1.93).

The Cochrane Collaboration Volume (4), 2006



Antibiotic prophylaxis regimens and drugs 

for cesarean section

 In comparing ampicillin with 2nd or 3rd

generation cephalosporins the OR was 
0.83 (95% CI 0.54-1.26)

 In comparing a 1st with a 2nd or 3rd

generation cephalosporin the OR was 1.21 
(95% CI 0.97-1.51).

The Cochrane Collaboration Volume (4), 2006







Antibiotic prophylaxis regimens and drugs 

for cesarean section

 There is no added benefit in utilizing a 
more broad spectrum agent.

 A multiple dose regimen has no added 
benefit; OR 0.92 (95% CI 0.70-1.23).

The Cochrane Collaboration Volume (4), 2006





Antibiotic prophylaxis regimens and drugs 

for cesarean section

 Systemic & lavage routes have no 
difference; OR 1.19 (95% CI 0.81-1.73).

 An appropriately designed randomized 
trial to test the timing is still needed.

 Level 1a.

The Cochrane Collaboration Volume (4), 2006





Drain



Wound drainage for caesarean section

 7 RCT (1993 women) were included. 
 Meta-analysis found no difference in:
- Wound infection: RR 0.91 [0.58, 1.43] 
- Wound complications: RR 0.87 [0.41, 

1.84] 
- Febrile morbidity: RR 0.89 [0.66, 1.20] 
- Endometritis: RR1.14 [0.71, 1.82]
- Level 1a. 

The Cochrane Collaboration Volume (4), 2006











Wound drainage for caesarean section

 C/S is about 5min shorter when drains 
were not used.

 EBL is also slightly lower (23.41ml)

 Level 1a.

The Cochrane Collaboration Volume (4), 2006







Closure technique in 

C/S



Uterine closure
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Closure of uterus

 2 trials involving 1006 women were 
included.

 Based on one trial, single layer closure 
was associated with reduced operating 
time (5.6 minutes). 

Cochrane systematic review update 2006



Closure of uterus

 Based on one trial, radiographic scar 
appearance showed fewer scar defects at 
3m with the single closure group.

Cochrane systematic review update 2006



Closure of uterus

 There were no statistically significant 
differences in:

- The use of extra haemostatic sutures.

- Endometritis.

- Decrease in post operative haematocrit.

- Blood transfusion.

 Level 1a.

Cochrane syst. Review 2006



Closure of uterus

 There are no advantages or disadvantages 
for routine use of single layer closure, 
except a shorter operation time.

Cochrane syst. Review 2006



Exteriorization of the uterus
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Exteriorization of uterus

 6 studies were included.
 1294 women randomised overall & 1221 

women included in the analysis.

Cochrane syst. Review 2006



Exteriorization of uterus

 There were no statistically significant 
differences in:

- Blood loss & transfusion.
- Intra-operative pain, nausea & vomiting.
- Exposure of tubes.
- Trauma.

Cochrane syst. Review 2006



Exteriorization of uterus

 With extra-abdominal closure:

- febrile morbidity was lower (RR 0.41, 95% 
CI 0.17 to 0.97)

- the hospital stay was longer (WMD 0.24 d, 
95% CI 0.08 to 0.39).

- Level 1a.

Cochrane syst. Review 2006



Closure of peritoneum
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Closure of peritoneum

 9 trials (1811 women) were included.

 The methodological quality of the trials 
was variable.

 Non-closure of the peritoneum reduced 
operating time.

 The operating time was reduced by 7.33 
min 95%CI 6.24 -8.43.

Cochrane syst. Review 2006



Closure of peritoneum

 There was a reduction in postoperative 
fever & hospital stay for non-closure. 

 Analgesia requirement & wound infection  
favor non-closure.

 Endometritis results were variable.

Cochrane syst. Review 2006



Closure of peritoneum

 There was improved short-term 
postoperative outcome if the peritoneum 
was not closed.

 Long-term studies following caesarean 
section are limited.

 No evidence to justify the time taken & 
cost of peritoneal closure.

 Level 1a.

Cochrane syst. Review 2006



Closure of rectus sheath & fascia

 No difference in the risk of wound 
infection between blunt & sharp needles 
(Level 1b)

 No studies examined suture techniques or 
materials for closure of the rectus sheath 
or subcutaneous fat.

Cochrane syst. Review 2006



Closure of subcutaneous fat

 7 studies (2056 women) were included.

 The risk of haematoma or seroma was 
reduced with fat closure: RR 0.52, 95%CI 
0.33 - 0.82

 The risk of wound complication was 
reduced: RR 0.68, 95%CI 0.52 - 0.88).

 Level 1a.

Cochrane syst. Review 2006



Closure of subcutaneous fat

 Routine closure of the subcutaneous tissue 
space should not be used.

 unless the subcutaneous fat is >2 cm to 
reduce the incidence of wound disruption.

 RR 0.56 95%CI 0.36 – 0.86.

 Level 1a.

AJOG, Nov 2005



Closure of skin

 Small RTC (66 women) was included.

 It compared staples with absorbable sub-
cuticular suture.

 Operating time was significantly shorter 
when using staples.

 Sub-cuticular suture resulted in less 
postoperative pain & a better cosmesis.

Cochrane syst. Review 2006



Closure of skin

 There is no conclusive evidence about the 
best method of closing the skin.

 Larger RCT is needed.

 Level 1a.

Cochrane systematic review update 2006



Summary

 Blunt uterine incision expansion.

 Prophylactic antibiotics (ampicillin or 1st

generation cephalosporin) for one dose.

 Spontaneous placental removal.

 Non-closure of peritoneum.

 Suture closure or drain of SQ tissue when 

>2cm.

AJOG, Nov 2005
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