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Abstract: Background: Excessive bleeding is one of the major threats to women at childbirth. Blood loss during 
caesarean section is usually underestimated. Objective: The objective of this study was to compare the effects of 
manual extraction of placenta versus spontaneous delivery combined with cord traction on blood loss during elective 
caesarean section. Subjects and Methods: This is a comparative randomized controlled study was carried out at El-
Hussein University Hospital OB/GYN Department and El Sahel Teaching Hospital OB/GYN Department from Feb. 
2015 to December 2015. Eighty women with term gestation scheduled for elective lower segment caesarean section 
were randomized into 2 groups, Group I (manual removal of placenta) (n=40) and Group II (spontaneous placental 
delivery with cord traction) (n=40) and their intraoperative and postoperative outcomes were studied and were 
statistically compared. Results: There was a significantly higher estimated intraoperative blood loss in Group I when 
compared to Group II [505.08 ± 150.14 ml vs. 434.09±178.52 ml, respectively, p<0.001]. There were no statistically 
significant differences between women of both groups concerning postoperative hemoglobin and postoperative 
hemoglobin drop. Postoperative hematocrit [30.91 ± 2.49 vs. 32.6 ± 3.12, respectively, p=0.001] and postoperative 
hematocrit drop [3.06 ± 1.04 vs. 2.02 ± 1.47, respectively, p=0.003] were, however, significantly lower in Group I 
when compared to women in Group II. There was a significantly shorter mean duration of placental delivery [0.28 ± 
0.15 min vs. 3.65 ± 2.75 min, respectively, p<0.001] in Group I, but the mean duration of the operation was similar. 
Conclusion: Our Study showed that Spontaneous delivery of the placenta combined with cord traction as compared 
to manual removal significantly reduces the blood loss without increasing the operating time. 
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1. Introduction 

Delivery of the baby by abdominal and uterine 
incision is known as Caesarean section (C-section). It 
is increasingly used as safe delivery for fetal and 
maternal reasons [1]. 

The overall rate of caesarean delivery has risen 
worldwide. WHO advocates that CS is an essential 
treatment in pregnancy and is recommended at an 
‘‘optimal’’ national rate of 5–15 % of all births [2]. A 
recent WHO publication reports that between 1990 
and 2014 the global average CS rate increased to be 
18.6 % with rates ranging, depending on region, 
between 6 and 27.2 %, and average annual rate of 
increase (AARI) of 4.4 % per year [3]. 

In United States caesarean birth rate has 
increased from 5.5% to 15.2% during eight year 
interval [4]. 

In Egypt, according to the latest data, more than 
half of all women give birth by CS without much 
difference between urban and rural areas [5]. CS rates 
in Egypt rose from 4.6% to 51.8% (47.2 points) over 
the 24 year period with the largest worldwide AARI 
in CS rates (11.6%) [3]. 

However, C-section is associated with more 
blood loss than normal spontaneous vaginal delivery 
[6]. On average one liter of blood is lost during C-
section. 

Various techniques have been tried to reduce 
this blood loss. Such techniques include finger 
splitting versus scissor cutting of incision, in situ 
stitching verses exteriorization and stitching of uterus 
and finally spontaneous or manual removal of the 
placenta [6-8]. 

The method of delivery of placenta may 
contribute to an increase or decrease in the morbidity 
of C-section [9]. In spontaneous delivery, placenta is 
delivered spontaneously by applying gentle traction 
on umbilical cord after the delivery of baby. There is 
significant heterogenicity for the duration of surgery, 
blood loss, and hematological outcomes in 
spontaneous delivery of placenta. 

In spontaneous delivery less blood loss, less 
decrease in hematocrit levels post-operatively and 
short hospital stay is observed as compared to 
manual. 

Various studies have suggested that method of 
delivery of placenta plays a key role in determining 
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the blood loss during C-section [9-11]. Research has 
shown that spontaneous delivery of placenta is 
associated with less blood loss than manual 
extraction [12-14]. 
Aim of the Work 

The objective of this study was to compare the 
effects of manual extraction of placenta versus 
spontaneous delivery on blood loss during elective C-
section. 

 
2. Subjects and Methods 

This comparative randomized controlled study 
was carried out at El-Hussein University hospital and 
El Sahel Teaching Hospital OB/GYN Department in 
the period from Feb. 2015 until December 2015. 

The study was commenced after the approval of 
the Hospitals Ethical Committee. The involved 
subjects were informed and consented. Eighty 
women with term gestation scheduled for elective 
lower segment caesarean section were randomized 
into 2 groups. In Group I placenta was extracted 
manually and in Group II it was delivered 
spontaneously combined with umbilical cord traction 
method. It included full-term pregnant females with 
normal placental localization scheduled for elective 
C-section under spinal anesthesia. Exclusion criteria 
included placenta previa, placenta accrete, placental 
abruption, Medical disorders with pregnancy, 
pregnancy with fibroid, multiple pregnancy, bleeding 
disorder, and patients using anticoagulants. 

After taking written consent, all patients were 
subjected to full history taking, full general and 
abdominal examination. In all cases, the information 
sheet was completed it included age, parity, 
gestational age at delivery. Hematocrit and HB 
values were noted before delivery and 24 hours 
postpartum. The need for additional oxytocic 
therapy, operating time, placental separation time, 
need for blood transfusion, and any significant 
puerperal morbidity were also recorded. 

C-sections were performed by specialist 
gynecologist under spinal anesthesia. Blood loss was 
estimated by visual estimation of blood loss in towels 
(each fully soaked napkin was estimated to absorb 
approximately 50 ml blood), swabs and in the suction 
bottle in the two groups with subtraction of amniotic 
fluid volume. Also by changes in hematocrit and 
hemoglobin values 24 hour post-operatively (in 
comparison with its pre-operative values), in 
additional to our observation to the amount of blood 
loss which could not be collected or soaked by 
napkin. All patients underwent lower uterine segment 
C-section; and received one gram of intravenous 
cefotaxime. 

Data were collected, revised and verified, data 
were then analyzed statistically using SPSS version 
as follows: 

*Description of quantitative variables as mean, 
SD. 

*Description of qualitative variables as number 
and percentage. 

*Chi- square test was used to compare 
qualitative variables between groups. 

*Fisher exact test was used instead of chi – 
square test when one expected cell < 5. 

*Unpaired t–test was used to compare two 
groups as regard quantitative variables in parametric 
data (SD < 50% mean). 

P value >0.05 insignificant. 
P value <0.05 significant. 
P value<0.01 highly significant. 
 

3. Results 
Eighty women with term gestation scheduled 

for elective lower segment caesarean section were 
randomized into 2 groups. In Group I placenta was 
extracted manually and in Group II it was delivered 
spontaneously combined with umbilical cord traction 
method. 

The mean age in Group A was 25.34+5.224 
years and in Group B 25.06+5.48 years. 

There was no statistically significant difference 
between both groups as regard general data by using 
unpaired t-test. 

The indications of Caesarean section did not 
differ significantly with previous caesarean delivery 
being commonest in 65% women. 

There was no statistically significant difference 
between both groups concerning indications for CS. 

There was a significantly higher estimated 
intraoperative blood loss in women who had their 
placentae manually separated when compared to 
women who had spontaneous placental separation 
[505.08 ± 150.14 ml vs. 434.09±178.52 ml, 
respectively, p<0.001]. There were no statistically 
significant differences between women of both 
groups concerning postoperative hemoglobin and 
postoperative hemoglobin drop. Postoperative 
hematocrit [30.91 ± 2.49 vs. 32.6 ± 3.12, 
respectively, p=0.001] and postoperative hematocrit 
drop [3.06 ± 1.04 vs. 2.02 ± 1.47, respectively, 
p=0.003] were, however, significantly lower in 
women who had their placentae manually separated. 

Also, There was a significantly shorter mean 
duration of placental delivery [0.28 ± 0.15 min vs. 
3.65 ± 2.75 min, respectively, p<0.001] in women 
who had manual placental separation when compared 
to women who had spontaneous separation, while 
there was no statistically significant difference 
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between women of both groups concerning mean duration of the whole CS procedure. 
 

Table (1): Difference between Study Groups concerning Demographic Data. 

  
Group I 
[Manual Separation) (n=40) 

Group II 
[Spontaneous Separation] (n=40) 

P 
Value 

Age (Years) Mean ± SD 25.34 ± 5.224 25.60 ± 5.48 0.809 NS 
Gestational age (Weeks) Mean ± SD 38.71 ± 1.13 38.31 ± 1.12 0.426 NS 
Parity Mean ± SD 1.000±0.7824 1.120±0.7182 0.851 NS 

NS non-significant. 
 

Table (2): Indications of CS in All Included Women. 

Indication No. (%) 

Previous CS 
Infertility 
Bad obstetric history 
Cephalopelvic disproportion 
Malpresentation 

52 (65%) 
4 (5%) 
4 (5%) 
12 (15 %) 
8 (10%) 

 
Table (3): Difference between Study Groups concerning Indications of CS. 

Indication for CS 
Group I (n=40) 
[No. (%)] 

Group II (n=40) 
[No. (%)] 

P value 

Previous CS 
Infertility 
Bad obstetric history 
Cephalopelvic disproportion 
Malpresentation 

24 (60)% 
3 (7.5%) 
2 (5%) 
9 (22.5%) 
2 (5%) 

25 (62.5%) 
2 (5%) 
1 (2.5%) 
10 (25%) 
2 (5%) 

 
> 0.05 
NS 

Analysis done by using chi-square test. 
 

Table (4): Difference between Study Groups concerning Duration of Placental Delivery and the Whole CS 
Procedure 

 Group I (n=40) Group II (n=40) P Value 

Duration of Placental Delivery (min) 
   <0.001 

HS Mean ± SD 0.28 ± 0.15 3.65 ± 2.75 

Duration of CS Procedure (min) 
   0.956 

NS Mean ± SD 56.900 ± 6.89 56.5100 ± 7.57108 

 
Table (5): Difference between Study Groups concerning intraoperative blood loss and Postoperative laboratory 

Investigations 

 
Group I 
(n=40) 

Group II 
(n=40) 

Pvalue 

Estimated intraoperative blood loss (ml) 
   <0.001* 

HS Mean ± SD 505.08±150.14 434.09±178.52 

Postoperative Hemoglobin (g/dl) 
   0.963 

NS Mean ± SD 10.62 ± 0.9665 10.53 ± 1.19 

Postoperative Hematocrit 
   0.001* 

S Mean ± SD 30.91 ± 2.49 32.6 ± 3.12 

Postoperative Hemoglobin Drop (g/dl) 
   0.069 

NS Mean ± SD 1.23 ± 0.54 0.96 ± 0.23 

Postoperative Hematocrit Drop 
   0.003 * 

S Mean ± SD 3.06 ± 1.04 2.02 ± 1.47 

HS: Highly significant  S: Significant  NS: Not significant Analysis done by using chi-square test 
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Figure (1): Comparison between both groups as 
regard hematocrit value after CS 

 

 
Figure (2): Box-Plot Chart showing Difference 
between Both Groups concerning Postoperative 
Hematocrit Drop. 
 
4. Discussion 

Studies of the relationship between placental 
delivery mode and intraoperative blood loss have 
been carried out. McCurdy et al. (1992) found that 
manual removal of the placenta was associated with 
greater operative blood loss compared with 
spontaneous separation of the placenta [15]. In 
contrast, Gol et al. (2004) and Gun et al. (2013) 
recently observed no significant difference [16, 17]. In 
our study we compare the risk of significant blood 
loss associated with spontaneous and manual 
removal of the placenta during C-section and 
duration of the surgery need for blood transfusion 
and duration of hospital stay. 

The study showed that there were no significant 
differences between both groups in demographic data 
in relation to maternal age, parity, gestational age, 
indication of C-section. That was in agreement with 
the findings from (Morales et al) [24]. 

In our study there was a significantly higher 
estimated intraoperative blood loss in group of 
manually separated placenta (505.08±150.14ml), 
when compared to spontaneous placental separation 
group (434.09±178.52ml) (p<0.001). 

These results were similar to that obtained by 
some studies (Vijayasree, 2015; Pokharel, 2011; 
Cernadas, 1998; Chandra, 2002; Magann, 1993; 
Magann, 1995; McCurdy, 1992; Morales, 2004; 
Ramadani, 2004 and Gahlot et al., 2009). They 
have found that Women who had manual removal of 
the placenta lost significantly more blood than those 
who had cord traction [14, 15, 18-26]. 

Ramadani found that the amount of blood loss 
associated with manual removal and spontaneous 
separation of the placenta was 713±240 and 669±253 
ml, respectively (Ramadani, 2004) [25]. 

Two other trials (Dehbashi, 2004 and Morales, 
2004) estimated blood loss greater than 1000 ml and 
this also was significantly more common in the 
manual removal group [14, 24]. 

Regarding to our study, the concern that 
measurement or estimation of blood loss may have 
been subject to observer bias is addressed by the fact 
that there were significantly greater absolute and 
relative falls in haematocrit levels in the manual 
removal group. Change in haematocrit level is a more 
objective method of measuring blood loss than 
estimation of volume of blood loss at operation. 
Manual removal is therefore associated with 
significantly greater blood loss compared with 
delivery of the placenta by cord traction. 

In the current study hematocrit value was 
decreased after CS with statistically significant 
difference in comparison to hematocrit value before 
CS between both groups (p=0.001). Hematocrit value 
in group I before CS was 35.97±2.52 and after CS 
was 30.91±2.49 while hematocrit value in group II 
before CS was 34.46±3.16 and after CS was 
32.6±3.12 with statistically significant difference 
between both groups [p=0.001]. Magann (1993 and 
1995) [22, 23] produced the same results which are 
opposite to that of Gol et al. (2004) [16]. 

Postoperative hematocrit drop [3.06 ± 1.04 vs. 
2.02 ± 1.47, respectively, p=0.003] was, however, 
significantly lower in manual separation group 
compared to spontaneous separation group which is 
the same results produced by Magann (1993); 
Atkinson (1996); Baksu (2005) and Hidar (2004) 
[9,22,27-28]. 
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There were no statistically significant 
differences between women of both groups 
concerning preoperative, postoperative hemoglobin 
and postoperative hemoglobin drop (p>0.05). 

The preoperative hemoglobin in manual 
separation group was (11.63±1.11) and in 
spontaneous separation group was (11.3±1.07), 
postoperative hemoglobin in manual separation 
group was (10.47±0.95) and in spontaneous 
separation group was (10.3±1.25) and postoperative 
hemoglobin drop in manual separation group was 
(1.23±0.54) and in spontaneous separation group was 
(0.96±0.23). Gol (2004), Ramdani (2004) and Gun 
(2013) have found no statistically significant 
difference in preoperative or postoperative 
hemoglobin [16,17,25] in contrast to McCurdy (1992) 
and Hidar (2004) there were greater fall in 
hemoglobin level postoperative, both studies 
specified that cord traction was combined with 
uterine massage. This suggests that uterine massage 
may have added to the protective effect of cord 
traction [15,30]. 

Also Gahlot et al. (2009) found a significant 
greater decrease in hemoglobin concentration at 48 
hours after operation (1.31 vs. 0.67g/dL) in manual 
separation group when compared to spontaneous 
separation group [26]. 

Vijayasree (2015) found a significant reduction 
in perioperative Hb and Hematocrit. Mean 
perioperative Hb% decrease was found to be 1.69 ± 
0.64 gm% in MROP group vs. 1.45 ± 0.51 gm% in 
spontaneous delivery group. Mean perioperative 
HCT decrease was found to be 4.25 ±1.6% in 
spontaneous delivery group and 5.07± 1.98 in MROP 
group. Shorter duration of hospital stay (P<0.05) in 
spontaneous delivery group. The shorter duration of 
hospital stay was due to decreased febrile morbidity 
(due to endometritis) and lesser postoperative blood 
transfusions [18]. 

Cochrane Database Systematic Reviews have 
the most information about this subject. The results 
of three systematic reviews in Cochrane Database 
demonstrated that manual removal of the placenta 
have an increased risk for blood loss compared to 
spontaneous removal of the placenta during 
caesarean delivery. Anorlu et al. [29] performed the 
most recent review in 2008, by examining 15 studies, 
involving 4,694 women. This review provided the 
most important information about this subject. 
According to the analysis of this study, manual 
removal of placenta had more blood loss, greater 
decrease in hematocrit levels and lower hematocrit 
values than spontaneous removal of the placenta, and 
the adjusted odds ratios (OR) for blood loss more 
than 1,000 ml was 1.81 (95 % CI: 1.44–2.28). But, 
the study found no significant difference between the 

need for blood transfusions (there are very few of 
such studies). 

In our study There was a significantly shorter 
mean duration of placental delivery in Group I [0.28 
± 0.15 min vs. 3.65 ± 2.75 min, respectively, 
p<0.001] this agree with Morales et al (2004) [24] (P 
= 0.0001) and Gahlot et al. (2009) [26] (50.5 vs. 62.02 
seconds). 

However, in our study no statistically 
significant difference between women of both groups 
concerning mean duration of the whole CS 
procedure. 

Ramadani (2004) [25] found the operating time 
to be significantly shorter in the manual removal 
group, which are opposite to Cernadas (1998); 
Chandra (2002); Gol (2004); Magann (1993); 
Magann (1995); McCurdy (1992); Morales (2004) 
and Gahlot et al. (2009) [15,20-24,26] as they found no 
significant difference in the duration of operation 
between both groups. 

Also, our study shows no statistically 
significant difference between women of both groups 
concerning hospital stays or need for blood 
transfusion intraoperative or postoperative. Only (2) 
patients in manual separation group and (1) patient in 
spontaneous separation group have been taken blood 
transfusion postpartum. These results were similar to 
that obtained by Atkinson et al. (1996); Gol et al. 
(2004); Morales et al. (2004) and Ramadani (2004) 
[16,24,25,27]. 

 
Conclusion 

Delivery of placenta with cord traction at 
caesarean section has more advantages compared to 
manual removal. Spontaneous delivery of the 
placenta combined with cord traction as compared to 
manual removal significantly reduces the blood loss 
without increasing the operating time. 
 
Recommendations 

Spontaneous separation of the placenta during 
caesarean section is more beneficial than manual 
separation. 
 
References 
1. Petterson DA, Winslow M, Matus CD. Spontaneous 

vaginal delivery. Am Fam Physician 2008; 78:336-
41. 

2. World Health Organization (2015): WHO Statement 
on Caesarean Section Rates. Geneva: WHO;2015 
(WHO/RHR/ 15.02). 

3. Betran AP, Ye J, Moller AB, Zhang J, Gumezoglu 
AM and Torloni MR (2016): The increasing trend in 
caesarean section rates: Global, regional, and national 
estimates: 1990–2014. PLoS One; 11(2): e148343. 

4. Turner MJ, Agnew G, Langan H. Uterine rupture and 
labour after previous low transverse section: BJOG 



 Nature and Science 2017;15(7)   http://www.sciencepub.net/nature 

 

136 

2006; 113:729-32. 
5. Ministry of Health and Population [Egypt], El-Zanaty 

Associates [Egypt], ICF International (2015): The 
2014 Egypt Demographic and Health Survey (2014 
EDHS): Main Findings. Cairo, Egypt 2015. 

6. Rodriguez AI, Porter KB, O Brien WF. Blunt versus 
sharp expansion of the uterine incision in low 
segment transverse C-Section. Am J Obstet Gynecol 
1994; 171:1022–5. 

7. Hameed N, Ali MA. Maternal blood loss by 
expansion of uterine incision at cesarean section a 
comparison between sharp and blunt techniques. J 
Ayub Med Coll Abbottabad 2004; 16:47–50. 

8. Wax JR. Maternal request Cesarean versus planned 
spontaneous vaginal delivery: maternal morbidity 
and short term outcomes. Semin Perinatol 2006; 
30:247-52. 

9. Baksu A, Kalan A, Ozkan A, Baksu B, Tekelioglu M, 
Gokes N. The effect of placental removal method and 
site of uterine repair on post cesarean endometritis 
and operative blood loss. Act Obstet Gynecol Scand 
2005; 84:266-9. 

10. Tully L, Gates S, Brocklehurst P, Mckenzie-Mcharg 
K, Ayers S. Surgical techniques used during 
caesarean section operations: results of a national 
survey of practice in the UK. Eur J Obstet Gynecol 
Reprod Biol 2002; 102:120–6. 

11. Ophir E, Strulov A, Solt I, Michlin R, Buryanov I, 
Bomstein J. Delivery mode and maternal 
rehospitalization. Arch Gynecol Obstet 2008; 
277:401-4. 

12. Khan FA, Khan M, Ali A, Chohan U. Estimation of 
blood loss during cesarean section: an audit. J Pak 
Med Assoc 2006; 56:572-5. 

13. Iqbal J, Nausheen F, Bhatti FA, Sheikh S. Vaginal 
birth after cesarean section. Ann King Edward Med 
Coll 2004; 10:187-9. 

14. Dehbashi S, Honarvar M, Fardi FH. Manual removal 
or spontaneous placental delivery and post cesarean 
endometritis and bleeding. Int J Gynaecol Obstet 
2004; 86:12-5. 

15. Mc Curdy CM, Magann EF, McCurdy CJ and 
Saltzman AK (1992): The effect of placental 
management at caesarean delivery on operative blood 
loss. Am J Obstet Gynecol; 167: 1363 – 1367. 

16. Gol M, Baloglu A, Aydin C, Ova L, Yensel U and 
Karci L (2004): Does manual removal of the placenta 
affect operative blood loss during caesarean section? 
European Journal of Obstetrics and Gynecology and 
Reproductive Biology; 112: 57-60. 

17. Gun I, Ozdamar O, Ertugrul S, Oner O and Atay V 
(2013): The effect of placental removal method on 
perioperative hemorrhage at caesarean delivery; a 
randomized clinical trial Arch Gynecol Obstet; 
288:563–567. 

18. Vijayasree M (2015): A comparative study between 
spontaneous placental delivery and manual removal 
of placenta during cesarean section. The Journal of 
Obstetrics & Gynecology and Reproductive Biology. 
Photon 116, 222-227. 

19. Pokharel SM (2011): Spontaneous delivery or 
manual delivery of the placenta during caesarean 
section. Journal of College of Medical Sciences-
Nepal; 7: (2):23-29. 

20. Cernadas M, Smulian JC, Giannina G, and Ananth 
CV (1998): Effects of placental delivery method and 
intraoperative glove changing on postcaesarean 
febrile morbidity. Matern-Fetal Med; 7:100-104. 

21. Chandra P, Schiavello HJ, Kluge JE and Holloway 
SL (2002): Manual removal of the placenta and 
postcaesareanendometritis. J Reprod Med; 47: 101-
106. 

22. Magann EF, Dodson MK, Allbert JR, Mc Curdy CM, 
Martin RW and Morrison JC (1993): Blood loss at 
time of cesarean section by method of placental 
removal and exteriorization versus in situ repair of 
the uterine incision. Surg Gynecol Obstet; 177: 389-
392. 

23. Magann EF, Washburne JF, Harris RL, Bass JD, 
Duff WP and Morrison JC. (1995): Infectious 
morbidity, operative blood loss, and length of the 
operative procedure after cesarean delivery by 
method of placental removal and site of uterine 
repair. J Am Coll Surg; 181:517- 520. 

24. Morales M, Boulvain M, Ceysens G, Jastrow et al. 
(2004): Spontaneous versus manual placental 
delivery during caeasarean section: a randomized 
controlled trial. American Journal of Obstetrics and 
Gynecology; 187 (6 pt 2): S58. 

25. Ramadani H (2004): Caesarean section intraoperative 
blood loss and mode of placental separation. Int J 
Gynecol Obstet; 87: 114-8. 

26. Gahlot Ajay, Suman A (2009): Spontaneous delivery 
or manual removal of the placenta during cesarean 
section: A randomized controlled trial. J Obstet 
Gynecol India; 59 (2): 127-130. 

27. Atkinson MW, Owen J, Wren A and Hauth JC 
(1996): The effect of manual removal of the placenta 
on post-caesarean endometritis. Obstet Gynecol; 
87:99-102. 

28. Hidar S, Jennane TM, Bouguizane S, Lassoued L, 
Bibi M and Khairi H (2004): The effect of placental 
removal method at caesarean delivery on 
perioperative hemorrhage: a randomized clinical trial. 
Eur J Obstet Gynecol Reprod Biol; 117: 179-182. 

29. Anorlu RI, Maholwana B and Hofomeyr GJ (2008): 
Methods of delivering the placenta at caesarean 
section. Cochrane Database of systematic reviews, 
Issue 3.  

 
7/11/2017 


