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CONTEXT AND POLICY ISSUES  

 
In childbirth, during the third stage of labour the placenta separates from the uterine wall and is 
expelled from the uterus.1 Delay or failure for this to happen normally interferes with postpartum 
contraction of the uterus, which can lead to hemorrhage, endometritis, and potentially sepsis 
and maternal death if not adequately treated.1,2 Retained placenta occurs in approximately 2% 
to 3% of pregnancies.1,2 
 
The interval of time used to characterize a placenta as retained can vary and requires clinical 
judgement in making this determination.1 In the third trimester of pregnancy, 98% of placentas 
are expelled by 30 minutes when the third stage of labour is actively managed (e.g. with 
prophylactic administration of intravenous or intramuscular oxytocin prior to placental separation 
and controlled cord contraction).1,3 The purpose of active management of labour is to reduce 
blood loss and the risk of post-partum hemorrhage.3 A 2009 guideline from the Society of 
Obstetricians and Gynaecologists of Canada states that active management of the third stage of 
labour is recommended and should be offered to all women.3 As such, a standard definition of a 
retained placenta may be “lack of expulsion of the placenta within 30 minutes of delivery of the 
infant” under these clinical conditions.1 However, longer time periods may be reasonable when 
defining what constitutes a retained placenta depending on gestational age (second trimester 
deliveries are associated with a higher proportion of retained placentas at 30 minutes) and how 
the third stage of labour is managed (i.e., with or without a uterotonic).1  
 
There are three subtypes of retained placenta including trapped or incarcerated placenta (a 
separated placenta that has not been expelled from the uterus because the cervix has started to 
close), placenta adherens (the placenta remains attached to the uterine wall, can be separated 
manually with ease) and placenta accreta (the placenta has invaded the myometrium and 
cannot be cleanly separate).1 In all subtypes, retained placenta is initially managed with 
controlled cord contraction (which may deliver a trapped placenta) and oxytocin. If this approach 
is unsuccessful, the placenta is manually extracted which is a painful procedure, requiring 
regional or general anesthesia, or conscious sedation.1 Manual removal also requires aseptic 
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technique and the availability of resources to deal with potential complications that may arise 
during the procedure such as hemorrhage or uterine perforation.1 
 
Medications that can stimulate contraction of the myometrium with sufficient strength to induce 
separation of the placenta have been studied as potential options for the management of 
retained placenta as alternatives to manual removal in cases where the placenta has been 
determined to be retained.4 These medications could be used in patients whose labour has 
already been managed actively with oxytocin or in patients who have received expectant care 
(i.e, no active management). Ergometrine and prostaglandins are examples of medications that 
can all induce sustained contractions of the myometrium.4 Injection into the umbilical vein has 
been studied as a route of administration with a number of different medications, including 
misoprostol, a synthetic analogue of prostaglandin E1.

5 The umbilical vein route delivers the 
medication directly to the placenta and uterine wall. Misoprostol is currently available in Canada 
in tablet form and is approved for use for the prevention of treatment and prevention of NSAID-
induced gastroduodenal ulcers and the treatment of duodenal ulcers, but not as a uterotonic 
agent.5 This report with review the evidence of clinical effectiveness of umbilical vein injection 
with misoprostol for the management of retained placenta and evidence-based guidelines 
regarding its use.  

 
RESEARCH QUESTIONS  

 

1. What is the clinical effectiveness of umbilical vein injections with misoprostol for the 

management of retained placenta? 

 

2. What are the evidence-based guidelines regarding umbilical vein injections with 

misoprostol for the management of retained placenta? 

 

KEY FINDINGS  

 
One randomized controlled trial found no statistical difference in the rate of spontaneous 
placental separation for misoprostol, oxytocin and ergometrine delivered by umbilical vein 
injection, but a difference in time to spontaneous separation. In one non-randomized, clinical 
study there were no statistical differences in the rates of manual removal of the placenta 
between misoprostol and normal saline, and no differences in time until delivery of the placenta. 
One 2014 evidence-based guideline recommended against the use of any umbilical vein agents 
for the management of retained placenta; however, the use of misoprostol umbilical vein 
injection as an alternative to manual removal of the placenta was endorsed in an older guideline 
from 2009.  
 
METHODS  

 
Literature Search Methods 

 
A limited literature search was conducted on key resources including PubMed, The Cochrane 
Library, University of York Centre for Reviews and Dissemination (CRD) databases, Canadian 
and major international health technology agencies, as well as a focused Internet search. No 
filters were applied to limit the retrieval by study type. Where possible, retrieval was limited to 
the human population. The search was also limited to English language documents published 
between January 1, 2009 and December 10, 2016. 
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Rapid Response reports are organized so that the evidence for each research question is 
presented separately.  
 
Selection Criteria and Methods 

 
One reviewer screened citations and selected studies. In the first level of screening, titles and 
abstracts were reviewed and potentially relevant articles were retrieved and assessed for 
inclusion. The final selection of full-text articles was based on the inclusion criteria presented in 
Table 1. 
 

Table 1:  Selection Criteria 
Population Women with a retained placenta following vaginal delivery of a baby 

Intervention Umbilical vein injection of misoprostol  
Comparator Q1: Umbilical vein injection with alternative agents or solutions (e.g., 

saline, plasma expanders, alternative prostaglandins, oxytocin, 
placebo), alternative routes of administration of misoprostol (e.g., oral, 
sublingual, rectal, vaginal), manual removal, usual care 

Q2: No comparators required 
Outcomes Q1: Clinical effectiveness (e.g., rate of or time to delivery of placenta 

or manual removal of placenta), harms to patients (e.g., blood loss), 
harms to health care providers exposed to aerosolized misoprostol 

Q2: Recommendations for use, including safety considerations for 
health care providers preparing misoprostol solutions for injection 

Study Designs Health technology assessments (HTA), systematic reviews (SR), 
meta-analyses (MA), randomized controlled trials (RCTs), non-RCTs, 
evidence-based guidelines 

 
Exclusion Criteria 

 
Articles were excluded if they did not meet the selection criteria outlined in Table 1, they were 
duplicate publications, or were published prior to 2009. Meta-analyses that pooled studies of 
misoprostol along with studies of other prostaglandins and provided only pooled estimates of 
treatment effect were excluded.6,7 
 
Critical Appraisal of Individual Studies 

 
The included controlled clinical trials (RCTs and non-randomized clinical trials) were assessed 
with the SIGN50 Checklist for this design.8 Guidelines were assessed with the AGREE II 
instrument.9 Summary scores were not calculated for the included literature; rather, the 
strengths and limitations of each included guideline or research study was described narratively. 
 
SUMMARY OF EVIDENCE 
 
Quantity of Research Available 

 
A total of 270 citations were identified in the literature search. Following screening of titles and 
abstracts, 259 citations were excluded and 11 potentially relevant reports from the electronic 
search were retrieved for full-text review. One additional potentially relevant publication was 
retrieved from the grey literature search. Of these 12 potentially relevant articles, eight 
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publications were excluded for various reasons, while four publications met the inclusion criteria 
and were included in this report. Appendix 1 describes the PRISMA flowchart of the study 
selection. Additional references of potential interest are provided in Appendix 5. 
 
Summary of Study Characteristics 

 

1. What is the clinical effectiveness of umbilical vein injections with misoprostol for the 

management of retained placenta? 

 

A description of the characteristics of the included clinical studies can be found in Appendix 2, 
Table A1). One randomized controlled trial (RCT),4 published in 2011, and one placebo-
controlled, non-randomized clinical trial,10 published in 2014, assessed the efficacy of  
misoprostol administered via umbilical vein injection for the management of retained placenta.  
 
The RCT was performed in a single hospital in Egypt and compared 800 mcg of misoprostol 
dissolved in 30 mL of saline to oxytocin 20 IU  and ergometrine 0.2 mg, both administered in 30 
mL of saline.4 Seventy-eight women with a mean gestational age of 38.2 weeks who had a 
retained placenta were included in the study, the timing of which was considered to be failure of 
spontaneous separation 30 minutes after the delivery of the anterior shoulder, despite 
administration of intramuscular oxytocin and ergometrine. Outcomes included successful 
spontaneous placental separation (i.e., no need for manual removal of the placenta), injection-
to-separation interval, and adverse effects. 
 
The placebo-controlled, non-randomized clinical trial was performed in Kurdistan, again at a 
single hospital.10 Misoprostol 800 mcg dissolved in 20 mL of normal saline administered via 
umbilical vein injection was compared with 20 mL of normal saline alone for the management of 
retained placenta, defined as a prolonged third stage of labour beyond 30 minutes despite 
active management with intramuscular oxytocin. Assignment to the misoprostol 800 mcg and 
placebo groups was by alternate allocation; thus, the study was non-randomized. Outcomes 
included delivery of the placenta (i.e., without manual removal), time to delivery of the placenta, 
amount of blood loss, and adverse effects. 

 

2. What are the evidence-based guidelines regarding umbilical vein injections with 

misoprostol for the management of retained placenta? 

 
A description of the characteristics of the included guidelines can be found in Appendix 2, Table 
A2). Two relevant evidence-based guidelines were identified by the literature search.3,11 One 
guideline was a 2014 intrapartum care guideline from  the National Institute for Health and Care 
Excellence (NICE), which contained recommendations on the management of retained 
placenta. The other guideline was published in 2009 by the Society of Obstetricians and 
Gynaecologists of Canada and was focused on the active management of the third stage of 
labour which included recommendations with respect to umbilical vein injection of misoprostol 
for the management of retained placenta.3  
 
The NICE guideline followed their standard guideline development methodology, being based 
upon their systematic review methods for literature search and evidence selection. The highest 
level of evidence was selected for each guideline question (e.g., if a systematic review was 
available, that would be considered instead of individual RCTs). Evidence quality was assessed 
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according to the Grading of Recommendations Assessment, Development and Evaluation 
(GRADE). A multidisciplinary guidelines working group used a consensus-based approach to 
developing recommendations.11 
 
The guideline from the Society of Obstetricians and Gynaecologists of Canada was based upon 
a systematic search of the literature, which captured one additional relevant study from 2007 
(outside of the search time frame of this Rapid Response).12 It was stated in the guideline that 
the evidence quality was rated in accordance with the Canadian Task Force on Preventative 
Health Care and strength of recommendation was assigned in accordance with their 
methodology; however, no source documents could be located to provide definitions for the 
recommendation categorizations. No other details regarding the methodology used for guideline 
formulation were identified.  
 
Summary of Critical Appraisal 
 

1. What is the clinical effectiveness of umbilical vein injections with misoprostol for the 

management of retained placenta? 

 

The key strengths and limitations of the included clinical studies are summarized in Appendix 3, 
Table A3. While the RCT that assessed the clinical efficacy of misoprostol delivered via 
umbilical vein injection for the management of retained had relevant active comparators, used 
an appropriate randomization technique and used an intention-to-treat approach to analysis, it 
had a number of important limitations.4 Since it did not include a placebo or expectant care arm, 
it is unclear if any of the three treatments were more effective than either of these approaches, 
or misoprostol delivered via an alternate route, such as oral or sublingual. As well, it was 
unclear if the allocation sequence was concealed, who prepared the misoprostol solution (i.e., if 
it was prepared by someone other than the individual injecting it) and if the solutions were 
identical in appearance. As such, it is uncertain if the trial was adequately blinded. However, it 
was not stated in the publication if the investigators had intended to blind the trial at all. While 
delivery of the placenta is an objective outcome, assessment and reporting of adverse effects 
may not be and this creates the potential for bias. The manner in which some outcomes, 
including time to delivery of the placenta and adverse effects, were assessed was not clearly 
reported. Because of this, the reliability of these outcomes is unclear, and it is questionable that 
there would be no adverse effects reported with any of the three uterotonics. The study did not 
specify a primary outcome and did not include a power calculation, making it unclear if the 
sample size was sufficient to detect a difference between groups in the efficacy of the three 
uterotonics. Finally, as there was no reporting of co-interventions (e.g., pain medications, 
assisted delivery, fluids), it is unclear whether the three groups were treated equally throughout 
the study.  
 
Strengths and limitations of the non-randomized, controlled clinical trial10 were similar to the 
RCT; however, this study had additional strengths in that it used a standardized approach to the 
assessment of blood loss and specified a primary outcome (need for manual removal of the 
placenta). However, no a priori power calculation was specified and because if this, it was 
unclear if the study was adequately powered to detect a difference between misoprostol and 
placebo for the primary outcome. Furthermore, given that allocation to placebo and misoprostol 
arms was alternate, there is a potential for bias. Alternate assignment is not random and does 
not assure that there is an even distribution of unmeasured baseline characteristics between 
groups, as would occur with true random assignment. The investigators were not blinded to 
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treatment assignment, which can create the potential for bias when assessing less objective 
outcomes. Similar to the RCT, it was not reported if the groups received any co-interventions, 
and because of this, it is unclear whether they were treated the same throughout the study. 

 

2. What are the evidence-based guidelines regarding umbilical vein injections with 

misoprostol for the management of retained placenta? 

 

The key strengths and limitations of the included guidelines are summarized in Appendix 3, 
Table A4.  
 
The included guideline from NICE followed their rigorous standard methods for guideline 
formulation.11 It had a clearly defined scope, with comprehensive guideline questions. The 
supporting evidence was identified through systematic literature searches and synthesized 
using NICE’s standard systematic review practices. The target population was clearly identified, 
as was the intended users of the guideline which covered a broad population of healthcare 
professionals who provide intrapartum care, those that plan the delivery of health services, 
patients, families and caregivers. The included literature was summarized for each question 
according to outcome, and the quality was assessed according to the GRADE approach. Thus, 
there was a clear presentation of the evidence available and its quality. The recommendations 
were formulated by a working group that included representation from the relevant health 
professions and patients. A consensus approach was taken to developing the 
recommendations, which were specific, unambiguous and easily identifiable for each guideline 
question. While each recommendation was not specifically assigned a level of strength, there 
was a clear rationale provided for the recommendations made and an explanation of how the 
evidence was used.  
 
While the included guideline from the Society of Obstetricians and Gynaecologists of Canada3 
clearly identified its intended users and target population, and was based on a systematic 
search of the literature, the overall quality of the included guideline was difficult to assess as the 
methodology used to develop the guideline was not included in the publication, aside from a few 
statements describing the literature search and screening. Additional supporting methodological 
documentation could not be identified. In the guideline publication, it was stated that the 
methodology of the Canadian Task Force on Preventive Health Care (CTFPHC) was followed, 
but the levels of evidence and strength of recommendation did not appear to align with the 
current version of the documentation available from the CTFPHC. This is likely attributable to 
the fact that the Society of Obstetricians and Gynaecologists of Canada guideline was published 
in 2009. Because of this, no information for the majority of the criteria for the AGREE II 
Checklist could be assessed for this Rapid Response report. It should also be noted that this 
guideline was published in 2009 and is no longer available in the Society of Obstetricians and 
Gynaecologists of Canada website, so it is unclear if they still endorse its recommendations.  
 
Summary of Findings 

 

1. What is the clinical effectiveness of umbilical vein injections with misoprostol for the 

management of retained placenta? 

 

The findings of the included clinical studies are summarized in Appendix 4, Table A5. 
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The RCT found no statistical difference in the rates spontaneous placental separation for 
misoprostol (80.0%), oxytocin (73.1%) and ergometrine (63.0%) (P > 0.05). However, the mean 
± SD time to interval from injection to spontaneous separation (measured in minutes) was 
statistically different between groups (misoprostol 7.0 ± 2.2; oxytocin 13.1 ± 3.8; ergometrine 
22.5 ± 4.4).4 No post-hoc tests were performed to determine which groups differed according to 
pairwise comparisons. No adverse events were reported in any group. The authors concluded 
that the uterotonics had similar efficacy, with misoprostol having slightly higher efficacy. This 
conclusion was made despite there being no statistical difference between groups in the rates of 
spontaneous separation.  
 
The non-randomized, controlled clinical trial10 found no statistical difference in the need for 
manual removal of the placenta between misoprostol (8.7%) and normal saline (30.4%) 
(P=0.135); however, the median blood loss was lower with misoprostol (210 mL versus 100 mL, 
P<0.001). There was no statistical difference in the mean ± SD time to delivery of the placenta 
(measured in minutes) (misoprostol 12.6 ± 6.5 versus normal saline 13.2 ± 10.2; P=0.82). One 
patient treated with misoprostol developed shivering. The authors concluded that umbilical vein 
injection of misoprostol reduced the rate of manual removal of the placenta, despite there being 
no statistical difference between groups. 
 

2. What are the evidence-based guidelines regarding umbilical vein injections with 

misoprostol for the management of retained placenta? 

 
The findings of the included guidelines are summarized in Appendix 4, Table A6. 
 
In their 2014 guideline, NICE recommended against the use of umbilical vein agents in the 
management of retained placenta.

11
 This was a general recommendation that was based upon 

a number of systematic reviews of various agents (oxytocin, ergometrine, and different 
prostaglandins, including misoprostol). The majority of the evidence pertaining umbilical vein 
injections with misoprostol used to formulate the recommendation was derived from analyses in 
which misoprostol was pooled with other prostaglandins, and hence, was excluded from this 
Rapid Response report. However, the RCT4 included in this Rapid Response report was 
included as part of the evidence base as comparative evidence to ergometrine and was 
considered to be low quality evidence. Regarding, this study, the NICE guideline states “There 
was no evidence of a difference in outcomes for women receiving UVI (umbilical vein injection) 
misoprostol and women receiving UVI ergometrine, because the demonstrated difference in the 
time interval between injection and placental delivery was not considered clinically significant. 
The sample size of the study was very small (n=37).”p.744 While a strength of recommendation 
was not explicitly assigned, in the considerations of benefits and harms section of the guideline, 
it was stated that “The low quality and small numbers of participants in the trials evaluating 
prostaglandins…meant that the group did not have confidence in the results, and did not feel 
that a recommendation for their use was warranted.”p.747  
 
In a 2009 guideline, the Society of Obstetricians and Gynaecologists of Canada recommended 
the injection of misoprostol 800 mcg via the umbilical vein as an alternative intervention before 
manual removal of the placenta.3 The recommendation was rated as II-2C, but an explanation of 
the rating system used could not be identified. This recommendation was based upon an RCT 
published in 2007 that compared the efficacy of intraumbilical vein injection oxytocin 50 IU in 30 
mL of normal saline, misoprostol 800 mcg in 30 mL of normal saline, and 30 mL of normal 
saline alone in reducing the needed for manual removal of the placenta in 87 patients who 
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experienced a prolonged third stage of labour (beyond 30 minutes).12 However, the trial was 
stopped early due to benefit with misoprostol as there were fewer instances of manual removal 
of the placenta with misoprostol (9 of 21 women) than with oxytocin (16 of 20 women) or normal 
saline (7 of 13 women). 
 
Limitations 

 
Based on the search time frame, two studies4,10 were identified that assessed the clinical 
effectiveness of umbilical vein injections with misoprostol for the management of retained 
placenta, both of which had major limitations. Both studies enrolled a small number of patients 
and did not present power calculations to ensure the sample size was adequate to detect 
differences between misoprostol and active comparators4 or normal saline.10 Further, in the 
RCT,4 without a usual care or placebo arm, it is difficult to conclude that misoprostol or the other 
uterotonics assessed were more effective than standard care in improving rates of spontaneous 
delivery of the placenta. As well, based on the available evidence it was unclear whether there 
was any advantage to administering misoprostol via the umbilical vein relative to the oral or 
sublingual route given that no studies with head-to-head comparison of different routes of 
administration were identified. Moreover, a lack of

10
 or  unclear blinding

4
 potentially 

compromised the rigor of the measurement of less objective outcomes. Further, there was a 
lack of clarity around how some outcomes were assessed (for example, time to delivery of the 
placenta and adverse effects).4 Reporting of adverse effects lacked detail. The generalizability 
of both studies was also questionable, given that both were carried out it single centres in 
Egypt4 and Kurdistan.10 In both studies, labour was managed actively with intramuscular 
oxytocin 5 IU. Thus, it is unclear if similar results would be anticipated in patient’s whose labour 
was not managed actively with oxytocin. Further, the dosage of oxytocin used in the studies was 
5 IU, administered intramuscularly. The study results may not be generalizable to different 
dosages or routes of administration of oxytocin. 
 
The NICE (2014) guideline followed their standard methodology and processes and can be 
considered to be of high quality; however, the evidence base itself upon which to make their 
recommendations was limited.11 The following point was made by NICE: 
 

“…that this evidence was from only a few trials, with small sample sizes, and that the effect was 
not consistent, as a trial of UVI prostaglandin compared with UVI saline did not show a significant 

benefit. The group was also disappointed that there were no trials evaluating the use of 
prostaglandin compared with expectant management. They discussed the fact that 
prostaglandins are not currently widely used in the UK setting, and, due to the lack of good 

evidence, did not feel that a recommendation of a shift in practice towards the use of 
prostaglandins was warranted.” (p746)

11
 

 
The guideline that was identified from the Society of Obstetricians and Gynaecologists of 
Canada3 was published in 2009 is no longer posted on their website, making it unclear if they 
still endorse its contents or consider it to be current. Given that little detail regarding the 
methodology used to formulate the guideline was available, it was not possible to critically 
appraise the guideline and, thus, the overall quality is uncertain. Finally, the recommendation in 
the guideline to use intraumbilical misoprostol was based upon a single study, which was 
stopped early. However, more recently, stopping trials early for efficacy has been questioned as 
it may lead to overestimation of treatment effects.13 
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CONCLUSIONS AND IMPLICATIONS FOR DECISION OR POLICY MAKING  

 
Two clinical studies assessed the clinical effectiveness of umbilical vein injections with 
misoprostol for the management of retained placenta, neither of which demonstrated a 
statistically significant reduction in spontaneous delivery of the placenta or reduction in manual 
removal of the placenta relative to other uterotonics or normal saline. However, these studies 
were potentially underpowered and had a number of other limitations which potentially 
compromised the internal validity of their findings. In addition, both were single centre studies, 
and carried out in countries that may not be sufficiently similar to Canada to allow the results to 
be generalizable to the Canadian setting. As such, the clinical effectiveness of umbilical vein 
injections with misoprostol remains uncertain and it is unclear if this route of administration is 
more effective than other alternatives such as sublingual, rectal or vaginal. One 2014 guideline 
from NICE recommends against the use of umbilical vein agents for the management of 
retained placenta due to a lack of quality evidence to evidence to support their use. In contrast, 
one 2009 guideline from the Society of Obstetricians and Gynaecologists of Canada 
recommended intraumbilical cord injection of misoprostol as an alternative to manual removal of 
the placenta, but it is unclear if this recommendation is still considered current.  
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APPENDIX 1: Selection of Included Studies 

 
 
 
 
  

259 citations excluded 

11 potentially relevant articles 
retrieved for scrutiny (full text, if 

available) 

1 potentially relevant 
report retrieved from 
other sources (grey 

literature, hand 
search) 

12 potentially relevant reports 

8 reports excluded: 
-irrelevant intervention (6) 
-other (review articles, editorials)(2) 

 

4 reports included in review 

270 citations identified from 
electronic literature search and 

screened 
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APPENDIX 2: Characteristics of Included Publications 

 
Table A1:  Characteristics of Included Clinical Studies 

First 
Author, 

Publication 

Year, 
Country, 

Study Design 
and Duration 

Definition of 
Retained 
Placenta 

Patient 
Characteristics 

Intervention(s) Comparator(s) Method of 
Preparation and 
Administration 

Clinical 
Outcomes 

Randomized Controlled Trials 

Harara et al., 
2011

4
 

 
Egypt 
 

Three arm 
randomized, 
active 
comparator, 
controlled 
clinical trial.  

“No sign of 
spontaneous 
placental 
separation within 
30 minutes after 
delivery of the 
fetus, despite 
administration of 
uterotonics (5 IU 
of oxytocin + 0.2 
mg methyl 
ergometrine i.m.) 
after delivery of 
the anterior 
shoulder.” p1204 

2512 women 
between the ages 
of 18 to 40 years 
were recruited, of 
which 78 had 
retained placenta. 
 
Mean age: 23.4 ± 
3.3 years (range: 
18–35 years).  
 
Mean gestational 
age: 38.2 ±  2.3 
weeks  

Misoprostol 800 
mcg dissolved in 
30 mL saline (n= 
25) 

Oxytocin 20 IU 
in 30 mL saline (n 
= 26) 
 
Ergometrine 
0.2 mg in 30 mL 
saline (n = 27) 

Misoprostol tablets 
were described as 
being highly soluble in 
saline. The solution 
was prepared under 
aseptic conditions, but 
the supplied tablets 
were not sterile. No 
other details of 
preparation were 
provided.  
 
Uterotonics were 
injected into the 
umbilical vein using the 
Pipingas technique, 
outlined as follows: 
 
“A size-10 nasogastric 
suction catheter was 
inserted along the 
umbilical vein. If 
resistance was felt, the 
catheter was retracted 
by 1–2 cm and then 
advanced as far as 
possible. The prepared 
solution was then 
injected after clamping 
of the cord.” p.1204 
 
 

Successful 
spontaneous 
placental 
separation 
 
Injection-to-
separation 
interval 
 
Adverse 
effects 
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Table A1:  Characteristics of Included Clinical Studies 
First 

Author, 

Publication 
Year, 

Country, 

Study Design 
and Duration 

Definition of 
Retained 

Placenta 

Patient 
Characteristics 

Intervention(s) Comparator(s) Method of 
Preparation and 

Administration 

Clinical 
Outcomes 

Controlled Clinical Trial 

Rajab et al., 
2014

10
 

 
Kurdistan 

Placebo-
controlled trial, 
non-
randomized 
clinical trial  
 
(participants 
allocated to 
treatment arms 
alternately) 

Women with “a 
prolonged 
third stage of 
labour (more than 
30 minutes) 
despite active 
management 
(intramuscular 
administration 
of 5 IU oxytocin 
and controlled 
cord traction) 
were considered 
to have retained 
placenta.”p.2 

46 women with 
retained placentas 
 
 
Mean ± SD Age - 
Years 
 
Misoprostil:24.5 ± 
5.2  
Normal Saline: 
25.8  ± 4.7 
 
Mean ± SD 
Gestational Age – 
Weeks 
 
Misoprostil: 37.2  
± 2.9  
Normal Saline: 
37.6 ± 1.4  
 
 

Misoprostil 800 
mcg (4 x 200 mcg 
tablets) dissolved 
in 20 mL of 
normal saline. 
 
 

20 mL of normal 
saline.  

The prepared solution 
was made from four 
tablets of misoprostol 
dissolved in 20 mL of 
normal saline. No other 
details of preparation 
were provided.  
 
Umbilical vein injection 
was performed 
according to the 
Pipingas method, as 
follows.  
 
“The cord was cut, and 
a size 10 pediatric 
nasogastric tube was 
advanced into the 
umbilical vein. If 
resistance was felt, the 
catheter was retracted 
1–2 cm and then 
advanced further if 
possible. 
If the catheter could not 
be advanced further 
without using force, the 
injection was 
administered through 
the catheter at that 
time. If the majority of 
the catheter was 
inserted before 
resistance was felt, 

Delivery of the 
placenta 
 
Time to 
delivery of the 
placenta 
 
Amount of 
blood loss 
 
Adverse 
effects 
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Table A1:  Characteristics of Included Clinical Studies 
First 

Author, 

Publication 
Year, 

Country, 

Study Design 
and Duration 

Definition of 
Retained 

Placenta 

Patient 
Characteristics 

Intervention(s) Comparator(s) Method of 
Preparation and 

Administration 

Clinical 
Outcomes 

indicating that it had 
reached the placenta, 
the catheter was 
retracted 3–4 cm to 
ensure that the tip was 
in the umbilical vein 
and not in a placental 
vessel, before 
injection.” p. 3 to 4 
 

CM= Centimetres; IM= Intramuscular; IU=International units; mL=milliliter; MCG= Microgram; RCT = randomized controlled trial; SD= Standard deviation 
 

 

Table A2:  Characteristics of Included Guidelines 
Objectives Methodology 

Intended users/ 
Target population 

Intervention and 
Practice 

Considered 
 

Major Outcomes 
Considered 

Evidence collection, 
Selection and 

Synthesis 

Evidence Quality 
and Strength 

Recommendations 
development and 

Evaluation 

Guideline 
Validation 

National Institute for Health and Care Excellence, 2014
11 

“midwives, 
obstetricians, 
obstetric 
anaesthetists, 
neonatologists, 
maternity support 
workers and any 
healthcare 
professional 
involved in care of 
women during 
labour and birth in 
any setting; those 
responsible for 
commissioning and 

Intrapartum Care, 
specifically, the 
care of healthy 
women and their 
babies during 
childbirth. 

All care throughout 
the all stages of 
labour (first, 
second, third 
trimester) 

Followed NICE’s 
standard 
methodology for 
conducting SRs. 
 
Consultation with 
stakeholders. 
 
Comprehensive 
literatures search and 
selection of evidence 
relevant to each 
research question. 
 
Standardized data 

Evidence quality 
assessed according to 
GRADE, but not 
reported explicitly for 
each recommendation. 
 
A strength of 
recommendation was 
not reported for each 
statement.  
 
 
 
 

Grading of evidence 
and development of 
clinical evidence 
summaries by 
guidelines 
development group, 
which then drafted 
recommendations.  
 

Drafted 
recommendation
s reviewed by 
experts outside 
the guidelines 
development 
group for peer 
review and 
comment. 
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Table A2:  Characteristics of Included Guidelines 
Objectives Methodology 

Intended users/ 
Target population 

Intervention and 
Practice 

Considered 
 

Major Outcomes 
Considered 

Evidence collection, 
Selection and 

Synthesis 

Evidence Quality 
and Strength 

Recommendations 
development and 

Evaluation 

Guideline 
Validation 

planning healthcare 
services; pregnant 
women, their 
families, birth 
supporters and 
other carers.”p.24 

extraction, synthesis 
of data using MA 
where appropriate. 

Leduc et al., 2009
3
 – The Society of Obstetricians and Gynaecologists of Canada 

Intended users: 
Maternity care 
providers 
 
Target population: 
Expectant mothers 

Active 
Management of 
the Third Stage of 
Labour: 
Prevention and 
Treatment of 
Postpartum 
Hemorrhage 

Post-partum 
hemorrhage defined 
as excessive 
bleeding that occurs 
in the first 24 hours 
after delivery. 

Systematic literature 
searches of electronic 
databases for primary 
articles and 
guidelines. 
 
Selection and 
synthesis process not 
outlined. 

Stated that the 
evidence quality and 
strength was rated in 
accordance with the 
Canadian Task Force 
on Preventive Health 
Care (CTFPHC); 
however, no definitions 
were provided in the 
guideline document 
and the categories 
used do not appear to 
be consistent with the 
current version of the 
CTFPHC manual. As 
such, the rating system 
used was 
uninterpretable.  

The process used 
was not outlined in 
the document and 
could not be located 
on the Society of 
Obstetricians and 
Gynaecologists of 
Canada website.  

The process 
used was not 
outlined in the 
document and 
could not be 
located on the 
Society of 
Obstetricians 
and 
Gynaecologists 
of Canada 
website. 

CTFPHC= Canadian Task Force on Preventive Health Care; GRADE=Grading of Recommendations Assessment, Development and Evaluation 
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APPENDIX 3: Critical Appraisal of Included Publications 
 

Table A3:  Strengths and Limitations of Randomized Controlled Trials using the SIGN50 

Checklist for Controlled Trials9 
Strengths Limitations 

Harara et al., 2011
4
 

 The study addressed a clear and focused 
research question and compared three 
uterotonic medications for retained placenta. 

 The allocation to treatment arms was via 
computer randomization.  

 Follow-up was complete and an intention-to-
treat approach to analysis was used.  

 The study did not include a placebo or saline only arm; 
thus, it is unclear if any of the three active comparators are 
more effective than placebo. 

 It was unclear if the allocation sequence was concealed 
adequately and whether the patients and study personnel 
were blinded to treatment allocation. Further, it was 
unclear if the three solutions of uterotonic drugs were 
identical in appearance. 

 It was unclear if outcomes were assessed in a standard 
manner. For example, then manner in which adverse 
effects were evaluated was not reported. Thus, the 
reliability of the adverse effect data is uncertain. As well, it 
is unclear how time to separation was assessed and by 
whom. 

 The study was conducted at a single site in Egypt, which 
may compromise the generalizability of the findings.  
No information on any co-interventions was provided. As 
such, it is unclear if the groups were treated equally aside 
from the interventions.  

Rajab et al., 2014
10

 

 Clear and focused research question and 
objectives. 

 Standardized approach to assessment of 
blood loss and key adverse effects.  

 Follow-up was complete and it appeared that 
the analysis adhered to the intention-to- treat 
principle. 

 On the demographic characteristics reported, 
the groups were largely comparable.  

 Assignment to placebo or active treatment was alternate. 
As such, the allocation sequence was not concealed 
creating the potential for selection bias.  

 The women were blinded to the group allocation, but the 
investigator who administered the injection was not. 

 It was unclear if the placebo and misoprostol injections 
were identical in appearance.  

 The study was conducted at a single site in Kurdistan, 
which may compromise the generalizability of the findings. 
No information on any co-interventions was provided. As 
such, it is unclear if the groups were treated equally aside 
from the interventions. 

 
 

Table A4:  Strengths and Limitations of Guidelines using AGREE II
9
  

Strengths Limitations 
National Institute for Health and Care Excellence, 2014

11
 

 Overall objective and health questions covered by 
the guidance were clearly described. 

 Wide range of individuals involved in the guideline 
development: “three obstetricians, a neonatologist, 
an obstetric anaesthetist, three midwives, and three 
patient/carer/consumer representatives.”p.24 

 Population to whom the guideline is meant to apply 
and the target audience were specifically described. 

 Systematic methods used for literature search and 
to select the relevant literature for inclusion. 

 Strengths and limitations of the body of evidence 
were clearly described. 

 Methods for formulating recommendations were 
described. 

 Health benefits, side effects, risks considered in 

 Misoprostol was pooled with other prostaglandins for 
some analyses which were used as the evidence-
base for making the recommendation. 

 Competing interests of develop group members 
were not stated. 

 While the overall evidence was summarized and the 
quality assessed, the quality of evidence was not 
explicitly linked to each recommendation. 

 A strength of recommendation was not explicitly 
made for each recommendation.  
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Table A4:  Strengths and Limitations of Guidelines using AGREE II9  
Strengths Limitations 

formulating recommendations. 
 Recommendations were specific, unambiguous and 

easily identifiable.  

 The guideline was reviewed by individuals external 
to the development process. 

 Procedures are in place for future updates to the 
guidelines. 

Leduc et al., 2009
3
 – The Society of Obstetricians and Gynaecologists of Canada 

 The guideline had clearly stated objectives and the 
target users (practitioners internationally) was clear. 

 The methods used to identify the relevant literature 
were clear and included key databases. 

 No details about the methodology used in the 

guideline development were provided. Thus, it 
is not possible to assess the overall quality of 
the guideline without knowing the composition 

of the guideline development group, conflicts of 
interest, methods for literature selection, 
systematic review methods, the quality of the 

included literature, methods for formulating 
recommendations, and whether or not the 
guideline was peer reviewed.  
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APPENDIX 4: Main Study Findings and Author’s Conclusions 
 

Table A5:  Summary of Findings of Included Studies 
Main Study Findings Author’s Conclusions 

Harara et al., 2011
4
 

Spontaneous placental separation - n (%) 
     Oxytocin group - 19 (73.1%) 
     Ergometrine group - 17 (63.0%) 
     Misoprostol group - 20 (80.0%) 
     P > 0.05 (overall) 
Injection-to-spontaneous separation interval  - mean ±  SD 
minutes 
     Oxytocin group - 13.1 ± 3.8 
     Ergometrine group - 22.5 ± 4.4      
     Misoprostol group - 7.0 ± 2.2 
     P < 0.001 (overall – no post-hoc tests were performed) 
Adverse effects 
     No cases of maternal side effects reported  

“Intraumbilical injection of uterotonics, namely oxytocin, 
[ergometrine] and dissolved misoprostol saline, seem 
to have close efficacy in the management of retained 
placenta, with misoprostol being slightly more 
effective.” p.1206 

Rajab et al., 2014
10

 

Need for manual removal of placenta - n (%) 
     Misoprostol – 2 (8.7%) 
     Normal saline – 7 (30.4%) 
     P = 0.135 
 
Median (range) blood loss (mL) 
     Misoprostol – 100 (30 to 75)* 
     Normal saline –  210 (100 to 500) 
     P < 0.001 
 
Time until delivery of placenta - mean ±  SD minutes 
     Misoprostol – 12.6 ± 6.5 
     Normal saline – 13.2 ± 10.2 
     P = 0.823 
 
Adverse effects 
     One patient treated with misoprostol developed  
     shivering 

“Umbilical vein injection of misoprostol dissolved in 
normal saline resulted in a reduced rate of MROP 
under general anaesthesia compared with injection of 
normal saline only.” p.6 

mL= millilitres; MROP=Manual removal of the placenta; SD=standard deviation 
*  As reported in publication, but likely an error as median should not be outs ide of the range 
 

 

Table A6:  Summary of Recommendations by Source 
Guideline Society 
or Collaboration, 

Year 

Recommendations 

National Institute for 
Health and Care 
Excellence, 2014

11
 

“Do not use umbilical vein agents if the placenta is retained .” p. 747 

Leduc et al., 2009
3
 

 
The Society of 
Obstetricians and 
Gynaecologists of 
Canada 

“Intraumbilical cord injection of misoprostol (800 mcg) or oxytocin (10 to 30 IU) can be 
considered as an alternative intervention before manual removal of the placenta. (II -2C)” p. 
981 

IU=International units 
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APPENDIX 5: Additional References of Potential Interest on Oral Misoprostol 
 

WHO recommendations for the prevention and treatment of postpartum haemorrhage [Internet]. 
Geneva (CH): World Health Organization (WHO); 2012. [cited 2017 Jan 20]. Available from: 
http://apps.who.int/iris/bitstream/10665/75411/1/9789241548502_eng.pdf?ua=1  
 

See pages 4 to 5 for recommendations regarding the management of retained placenta with 
oral misoprostol.  
 

http://apps.who.int/iris/bitstream/10665/75411/1/9789241548502_eng.pdf?ua=1
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