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Abstract
Introduction: Despite increasing incidence of impacted fetal head at cesarean birth 
and associated injury, it is unclear which techniques are most effective for prevention 
and management. A high quality evidence review in accordance with international 
reporting standards is currently lacking. To address this gap, we aimed to identify, 
assess, and synthesize studies comparing techniques to prevent or manage impacted 
fetal head at cesarean birth prior to or at full cervical dilatation.
Material and Methods: We searched MEDLINE, Emcare, Embase and Cochrane da-
tabases up to 1 January 2023 (PROSPERO: CRD420212750016). Included were ran-
domized controlled trials (any size) and non-randomized comparative studies (n ≥ 30 
in each arm) comparing techniques or adjunctive measures to prevent or manage im-
pacted fetal head at cesarean birth. Following screening and data extraction, we as-
sessed risk of bias for individual studies using RoB2 and ROBINS-I, and certainty of 
evidence using GRADE. We synthesized data using meta-analysis where appropriate, 
including sensitivity analyses excluding data published in potential predatory journals 
or at risk of retraction.
Results: We identified 24 eligible studies (11 randomized and 13 non-randomized) 
including 3558 women, that compared vaginal disimpaction, reverse breech extrac-
tion, the Patwardhan method and/or the Fetal Pillow®. GRADE certainty of evidence 
was low or very low for all 96 outcomes across seven reported comparisons. Pooled 
analysis mostly showed no or equivocal differences in outcomes across comparisons 
of techniques. Although some maternal outcomes suggested differences between 
techniques (eg risk ratio of 3.41 [95% CI: 2.50–4.66] for uterine incision extension 
with vaginal disimpaction vs. reverse breech extraction), these were based on unreli-
able pooled estimates given very low GRADE certainty and, in some cases, additional 
risk of bias introduced by data published in potential predatory journals or at risk of 
retraction.
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1  |  INTRODUC TION

Difficulty in disimpacting the fetal head at cesarean birth increases 
maternal risks (eg postpartum hemorrhage, maternal visceral injury) 
and neonatal risks (eg hypoxic brain injury, intracranial hemorrhage, 
skull fracture).1–4 Reports indicate that neonatal injuries involving an 
impacted fetal head (IFH) have risen in recent years, with correspond-
ing increases in litigation claims, nationally and internationally.4–9 IFH 
complicates as many as one in ten emergency cesarean births (1.5% 
of all births) in the United Kingdom (UK),1,4,10 making this obstetric 
emergency an important challenge for clinical practice.

To date, no clear consensus has emerged on the safest and 
most effective techniques to support disimpaction of the fetal head 
prior to or at cesarean birth, particularly in relation to neonatal out-
comes.2,3,9,11–14 A range of techniques may be employed to prevent 
and manage IFH at cesarean birth (Table 1).2,9,11,13,15–23 A device used 
to elevate the fetal head prior to cesarean birth, known as the Fetal 
Pillow®,13,20 has been reported to improve outcomes,14,24 but most 
recently these have been the subject of scientific integrity concerns.25 
Other techniques and adjunctive measures currently used to man-
age IFH include tocolysis, vaginal disimpaction (“push-up”), reverse 
breech extraction, and the Patwardhan method,2,9,11,15–23 with some 
births requiring use of several techniques employed sequentially.1

Though several reviews on IFH have been published,2,3,11,12,24 
they have important limitations. For example, previous reviews have 
not assessed risk of publication bias of studies, nor have they been 
revisited following the retraction of an influential Fetal Pillow® 
trial.25 Moreover, the reviews have not been conducted or reported 
in accordance with international standards, such as applying Grading 
of Recommendations Assessment, Development, and Evaluation 
(GRADE) to determine the level of certainty in effect estimates of 
each outcome.26,27 These scientific uncertainties, combined with 
lack of standardized and evidence-based training, are implicated 
in poor confidence among maternity professionals in managing 
IFH,20–22,28 variable practice,13,20,29 and potentially avoidable harm-
ful care in some circumstances.4

Conclusions: The current weaknesses in the evidence base mean that no firm recom-
mendations can be made about the superiority of any one impacted fetal head tech-
nique over another, indicating that high quality training is needed across the range of 
techniques. Future studies to improve the evidence base are urgently required, using 
a standard definition of impacted fetal head, agreed maternal and neonatal outcome 
sets for impacted fetal head, and internationally recommended reporting standards.

K E Y W O R D S
cesarean, disimpaction, impacted fetal head, meta-analysis, Patwardhan technique, reverse 
breech extraction, systematic review, vaginal push-up

Key message

Current studies comparing the safety and effectiveness of 
techniques to manage impacted fetal head during cesarean 
birth demonstrate multiple weaknesses. Given the limited 
evidence for superiority of any one technique, high quality 
training is needed across the range of techniques.

TA B L E  1  The range of techniques that may be employed to prevent and manage impacted fetal head (IFH) at cesarean birth.2,9,11,13,15–23

Techniques for prevention of IFH (prior to starting cesarean birth)

Manual vaginal disimpaction 
(“push-up”)

Introducing a hand into the vagina to move the head up into the abdomen prior to making a uterine 
incision to reduce likelihood of IFH

Fetal pillow Using an inflatable device in the vagina to move the head up into the abdomen prior to making a uterine 
incision to reduce likelihood of IFH

Techniques for management (when IFH encountered during cesarean birth)

Manual abdominal cephalic 
disimpaction

Using the dominant or non-dominant hand to flex and lift the baby's head upwards into the maternal 
abdomen to deliver the head

Manual vaginal disimpaction 
(“push-up”)

Introducing a hand into the vagina to move the head up into the abdomen when IFH encountered at 
cesarean birth

Reverse breech extraction A hand is introduced in the upper aspect of the uterus, the baby's feet are grasped and the baby is 
delivered feet first (breech). Once the baby's shoulders are delivered, the head is lifted out of the pelvis

Patwardhan method A modification of reverse breech extraction, whereby the arms are delivered first.

Tocolysis Administration of medicine (tocolysis) to relax the uterus and facilitate advanced disimpaction techniques
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A high quality evidence review is much needed. To address this 
need, we conducted a systematic review and meta-analysis to iden-
tify, assess, and synthesize studies comparing techniques or adjunc-
tive measures to prevent and manage IFH at emergency cesarean 
birth prior to (first stage) or at full cervical dilatation (second stage).

2  |  MATERIAL AND METHODS

We conducted a systematic review and meta-analysis in accordance 
with internationally recommended guidance.27,30–33 It builds and ex-
pands on a preliminary search and analysis presented in a Scientific 
Impact Paper published by the Royal College of Obstetricians and 
Gynecologists.23

2.1  |  Eligibility criteria

We searched for full-text articles published in English from 1980 up 
to 1 January 2023 using the following criteria (see Appendix S1 for 
full details):

2.1.1  |  Population

Studies in women undergoing emergency cesarean birth, either prior 
to (first stage) or at full cervical dilatation (second stage), who were 
at risk of IFH (prevention) or who experienced an IFH at cesarean 
birth (management). Planned cesarean birth (not in labor) or non-
cephalic presentation (i.e., breech, transverse presentation or unsta-
ble lie) were excluded.

2.1.2  |  Intervention/exposure

Techniques or adjunctive measures to prevent IFH (including inflated 
Fetal Pillow® and vaginal disimpaction) and/or manage IFH (includ-
ing vaginal disimpaction, reverse breech extraction, Patwardhan 
method, and tocolysis).2,11,15–19,23,24

2.1.3  |  Comparators

Eligible comparator groups included no intervention/exposure, non-
inflated Fetal Pillow®, or any of the eligible techniques/measures 
listed above.

2.1.4  |  Outcomes

Maternal outcomes included uterine incision extension on lower seg-
ment, angle extensions into broad ligaments, operative blood loss or 
postpartum hemorrhage, operative time, visceral injury, infection, and 

duration of hospital stay. Neonatal outcomes included infant birth 
trauma, Apgar score at 5 min or Apgar<7 at 5 min, umbilical cord pH, 
neonatal intensive care unit (NICU) admission, and neonatal death.

2.1.5  |  Study design

All randomized controlled trials (RCTs) or non-randomized com-
parative prospective or retrospective cohort studies with n ≥ 30 per 
treatment arm.

2.1.6  |  Setting

Any maternity unit or delivery suite setting worldwide.

2.2  |  Information sources and search strategy

The search strategy, developed with experienced information spe-
cialists, included MeSH headings, text words and synonyms for IFH 
and cesarean birth (Appendix S2). We searched the following data-
bases to 1 January 2023: Cochrane Central Register of Controlled 
Trials (CENTRAL), Cochrane Database of Systematic Reviews, 
MEDLINE, Emcare, EMBASE and DARE. We also searched reference 
lists of other systematic reviews, websites of professional and ma-
ternity care organizations, and gray literature sources (Appendix S2).

2.3  |  Study selection and data extraction

One reviewer conducted title/abstract screening. A second reviewer 
independently screened 10% of records. Full-text screening was 
conducted by one reviewer in consultation with a second reviewer. 
Disagreements were resolved by discussion or with a third reviewer 
(eg senior clinical expert). One reviewer extracted data into a stand-
ardized form. A second reviewer checked all extractions.

2.4  |  Risk of bias of individual studies

Risk of bias of RCTs was assessed using version 2.0 of Cochrane's Risk 
of Bias tool (RoB2).30 For non-randomized studies, we used Risk Of Bias 
In Non-Randomized Studies—of Interventions (ROBINS-I).31 One re-
viewer performed the assessments. A second reviewer checked all rat-
ings, with disagreements resolved by discussion or by a third reviewer.

2.5  |  Certainty in the overall evidence for each 
outcome (GRADE)

We used Grading of Recommendations Assessment, Development 
and Evaluation (GRADE) to assess the certainty of findings for the 
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overall body of evidence for each outcome (http://​www.​grade​worki​
nggro​up.​org/​). GRADE categorizes the overall evidence for an out-
come as providing high, moderate, low or very low certainty.26 The 
approach initially classifies certainty of evidence from RCTs as high 
and from non-randomized studies as low, and downgrades certainty 
if there is serious risk of bias, imprecision, inconsistency, indirect-
ness or publication bias.26

2.6  |  Data synthesis

We extracted means and standard deviations for continuously re-
ported outcomes to calculate mean differences, and event rates for 
dichotomously reported outcomes to calculate risk ratios. In case 
of zero events in at least one of the intervention groups, we cal-
culated Peto odds ratios or risk differences. We used the inverse 
variance method for mean differences, Mantel-Henszel method for 
risk ratios and risk differences, and the Peto method for Peto odds 
ratios.27

We pooled data for meta-analysis (using Cochrane RevMan 
5∙4) where multiple studies reported on the same outcome for 
the same comparison. We checked the full study descriptions to 
ascertain suitability for pooling, with heterogeneity additionally 
assessed using the I2 statistic.34,35 For meta-analyses, we used 
random effects when I2 was ≤80% (when I2 was zero, fixed ef-
fects were also checked), but did not pool the data when I2 was 
>80%.27

2.7  |  Publication bias and sensitivity analyses

To address potential publication bias, we conducted sensitivity anal-
yses excluding data from studies where the journal or publishers 
were not listed on Medline, Embase, PubMed, or the Directory of 
Open Access Journals, and were listed on Beall's List of Potential 
Predatory Journals and Publishers.36,37 We also conducted sensitiv-
ity analyses excluding other studies with the same first or last au-
thor of retracted trial/s (eg other studies with the first or last author 
of a retracted RCT25 on Fetal Pillow®). The number and sample sizes 
of the studies did not allow meaningful exploration of subgroup 
analyses.

2.8  |  Protocol and registration

The protocol was registered prospectively on PROSPERO 
(CRD420212750016). After registration, ‘inverted T or J incision’ 
was added as an additional secondary outcome. We also included 
a combined outcome for meta-analysis of various types of uterine 
incision extensions given the variable descriptions and definitions 
used across identified studies.

3  |  RESULTS

We included 24 eligible studies,19,38–60 after screening of 5928 re-
cords and full-text review of 108 studies (Figure 1). Table S1 lists the 
84 studies excluded after full-text review.

3.1  |  Description of included studies

The 24 included studies are summarized in Table 2, with full extrac-
tion details provided in Table S2. The studies comprised 11 RCTs and 
13 non-randomized retrospective cohort studies, most frequently 
conducted in low or lower-middle income countries (18 studies), and 
including 3558 women overall. The studies reported on seven dif-
ferent comparisons involving prevention or management techniques 
for IFH (Table  2). None reported on a comparison that included 
tocolysis.

Training or competence status of the clinicians performing the 
techniques was not reported in any of the studies. Only two studies 
included women with cesarean birth prior to full cervical dilatation 
(Table  2).43,52 The other 22 studies either did not report cervical 
dilatation or included only those undergoing cesarean birth at full 
cervical dilatation. In most of these studies, cesarean birth at full 
cervical dilatation was used as an entry criterion, with IFH assumed 
if the cesarean was undertaken in the second stage of labor with the 
fetal head at or below the ischial spines.

3.2  |  Risk of bias of individual studies

Tables S2 and S3 provide details on risk of bias assessed using RoB 
2.0 or ROBINS-I for each study. Of the 11 RCTs, one was at low risk 
of bias,51 seven at some risk of bias,19,39,45,46,48,59,60 and three at high 
risk of bias.42,44,57 All 13 non-randomized studies were at serious or 
critical risk of bias.38,40,41,43,47,49,50,52–56,58

3.3  |  Certainty in the overall evidence for each 
outcome (GRADE)

Certainty of evidence was low or very low for all 96 outcomes across 
the seven reported comparisons (Table S4).

3.4  |  Data synthesis

Table S4 provides an overview of meta-analysis for each outcome 
across the seven comparisons. Figure S1 presents all pooled analy-
ses and sensitivity analyses. Figures 2–6 present a selection of for-
est plots with pooled analysis and sensitivity analyses for studies 
reporting on the same outcome for the same comparison.
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3.5  |  Publication bias and sensitivity analyses

We identified seven studies published in journals or with pub-
lishers listed on Beall's List of Predatory Journals and Publishers 
(Table  S5).38,40,41,44,50,53,57 They were all identified from the refer-
ence lists of previous reviews11,12—none of them were indexed in 
established databases used in our search. We also identified that 
several of these studies, most notably those on the Patwardhan 
technique, reported very similar data (eg patient characteristics), but 
could not verify whether these were based on the same or differ-
ent datasets.40,41,50,53 We conducted sensitivity analyses excluding 
these studies (Figure  S1). We mostly found no substantial differ-
ences in pooled analyses as compared to the original analysis (see 
Figure 2 for an example), or found that initial larger differences in 
risk ratio between techniques became smaller and more equivocal 
(see Figure 3 for an example). After the sensitivity analyses, GRADE 
certainty in the evidence for all associated outcomes remained very 
low.

We also conducted sensitivity analyses that excluded a non-
randomized study on Fetal Pillow® (Figure S1),58 given that its au-
thors, data and methods were very similar to those used in a recently 
retracted RCT.25 After exclusion of this study, we found a similar 
absence of risk differences when comparing Fetal Pillow® with no 

pillow (see Figure  4 for an example). GRADE certainty in the evi-
dence for outcomes of this comparison also remained very low.

3.6  |  Narrative summary of data synthesis and 
sensitivity analyses: maternal outcomes

Efforts to compare IFH techniques and measures for effects on ma-
ternal outcomes were hampered by very serious risk of bias and/or 
serious imprecision (Table S4). One example is the pooled analysis 
of eight RCTs, suggesting a higher risk of uterine incision extensions 
for vaginal disimpaction vs. reverse breech extraction (risk ratio 
[95% CI]: 3.41 [2.50–4.66]; see Figure 2).19,39,45,46,48,57,59,60 A similar 
risk remained in sensitivity analysis without one study in a poten-
tially predatory journal57 (risk ratio [95% CI]: 3.67 [2.57–5.23]; see 
Figure 2). However, the GRADE assessment demonstrated we can 
have very little confidence in these estimates, given serious risk of 
bias and serious imprecision (Table S4).

Another example is the pooled analysis of six non-randomized 
studies examining vaginal disimpaction vs. the Patwardhan 
method, which needs to be interpreted with extreme caution. 
Initial analysis suggested a higher risk of uterine incision extension 
(risk ratio [95% CI]: 3.79 [1.46–9.86]; see Figure  3),40,41,49,50,52,53 

F I G U R E  1  PRISMA flow diagram.
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but interpretation of the pooled estimate was hampered by high 
heterogeneity (I2 of 79%). Furthermore, four of the six stud-
ies were published in potentially predatory journals.40,41,50,53 
Following exclusion of these in sensitivity analyses, a smaller and 
more equivocal difference in risk was found (risk ratio [95% CI]: 
1.83 [0.45–7.50]; see Figure 3). Other data for studies comparing 
vaginal disimpaction with the Patwardhan method also need to 
be interpreted cautiously due to very serious risk of bias as well 
as inconsistency and/or imprecision (Table S4). For example, ini-
tial differences in risks of postpartum hemorrhage (risk ratio [95% 
CI]: 3.35 [1.29–8.66]) and blood transfusion (risk ratio [95% CI]: 
1.85 [0.99–3.47]) largely disappeared in sensitivity analyses where 

the four studies published in potential predatory journals40,41,50,53 
were excluded (respective risk ratios [95% CI] of 1.13 [0.54–2.39] 
and 0.65 [0.27–1.56]; see Figure S1).

Pooled analysis that included Fetal Pillow®—either compared 
to no pillow, non-inflated Fetal Pillow®, or vaginal disimpaction—
demonstrated no or equivocal differences in maternal outcomes 
based on very low or low certainty evidence. For example, pooled 
analysis of four non-randomized studies comparing Fetal Pillow® 
vs. no pillow identified an equivocal difference in risk of uter-
ine incision extension (risk ratio [95% CI]: 0.79 [0.52–1.19]; see 
Figure  4) and postpartum hemorrhage (risk ratio [95% CI]:1.10 
[0.81–1.49]; see Figure  S1).43,47,54,58 These differences were 

TA B L E  2  Summary of characteristics of included studies (see Tables S3 and S4 for full details).19,35–57

First author & year Country Study designa Cervical dilatation Intervention (n) vs. Comparator (n)

Vaginal disimpaction vs. reverse breech extraction

Bastani 2012 Iran RCT 10 cm n = 30 vs. n = 29

Fasubaa 2002 Nigeria RCT Unclear n = 54 vs. n = 54

Frass 2011 Yemen RCT Unclear n = 59 vs. n = 59

Javed 2022 Pakistan RCT 10 cm n = 43 vs. n = 43

Nooh 2017 Egypt RCT 10 cm n = 96 vs. n = 96

Saleh 2014 Egypt RCT Unclear n = 40 vs. n = 40

Tahir 2020 Pakistan RCT Unclear n = 55 vs. n = 55

Veisi 2012 Iran RCT 10 cm n = 37 vs. n = 35

Vaginal disimpaction vs. Patwardhan

Beeresh 2016 India Non-randomized 10 cm n = 52 vs. n = 46

Bhattycharya 2020 India Non-randomized 10 cm n = 50 vs. n = 50

Keepanasseril 2019 India Non-randomized 10 cm n = 221 vs. n = 77

Lal 2018 India Non-randomized 10 cm n = 64 vs. n = 56

Lenz 2019 Switzerland Non-randomized 10 cm n = 58 vs. n = 45

<10 cm n = 24 vs. n = 10

Rakholia 2019 India Non-randomized 10 cm n = 54 vs. n = 62

Vaginal disimpaction or reverse breech extraction vs. Patwardhan

Bansiwal 2017 India Non-randomized 10 cm n = 71 vs. n = 64

Bhoi 2019 India RCT Unclear n = 291 vs. n = 129

Saha 2014 India Non-randomized 10 cm n = 44 vs. n = 35

Fetal Pillow® vs. no pillow

Chooi 2022 Australia Non-randomized ≥7 cm n = 53 vs. n = 48

Hanley 2020 Australia Non-randomized 10 cm n = 114 vs. n = 60

Sacre 2021 UK Non-randomized 10 cm n = 170 vs. n = 221

Seal 2014 India Non-randomized 10 cm n = 50 vs. n = 124

Inflated Fetal Pillow® vs. non-inflated pillow

Lassey 2020 US RCT 10 cm n = 30 vs. n = 30

Fetal Pillow® vs. vaginal disimpaction

Safa 2016 Australia Non-randomized 10 cm n = 91 vs. n = 69

Fetal Pillow® vs. Patwardhan

Dutta 2019 India RCT 10 cm n = 25 vs. n = 25

Abbreviation: RCT, randomized controlled trial.
aAll non-randomized designs were retrospective cohort study designs.
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similar after excluding a study at risk of retraction58 in sensitiv-
ity analyses (respective risk ratios [95% CI] of 0.90 [0.67–1.23] 
and 1.13 [0.83–1.54]; see Figure 4; Figure S1). Although one non-
randomized study found a significantly shorter operative time 

when using Fetal Pillow® compared with no pillow (mean differ-
ence [95% CI]: 20.81 [22.31–19.31] minutes),58 it was at serious 
risk of bias with risk of retraction and very low certainty in the 
effect estimates.

F I G U R E  2  Uterine incision extension in vaginal disimpaction vs. reverse breech extraction, including (top) and excluding (bottom) a 
study published in a potential predatory journal. All studies reported a randomized controlled design. GRADE assessment showed very low 
certainty in the evidence for the outcome of this comparison (with and without the study published in a potential predatory journal). See 
Figure S2 and Table S4 for all outcomes and comparisons.

F I G U R E  3  Uterine incision extension in vaginal disimpaction vs. Patwardhan method, including (top) and excluding (bottom) four studies 
published in potential predatory journals. All studies reported a non-randomized design. The pooled estimate is shown, but its reliability 
severely impacted by heterogeneity (I2 = 79% and 88%). GRADE assessment showed very low certainty in the evidence for the outcome of 
this comparison (with and without the studies published in potential predatory journals). See Figure S2 and Table S4 for all outcomes and 
comparisons.
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3.7  |  Narrative summary of data synthesis and 
sensitivity analyses: neonatal outcomes

Efforts to compare IFH techniques and measures for effects on 
neonatal outcomes were similarly hampered by very serious risk of 
bias and/or very serious imprecision (Table S4). For example, pooled 
analysis of four non-randomized studies comparing vaginal disim-
paction and reverse breech extraction suggested that the risk of in-
fant birth trauma is largely similar (risk ratio [95% CI]: −0.02 [−0.05 
to 0.02]; see Figure 5),39,45,48,60 though this result was prone to seri-
ous risk of bias and very serious imprecision (Table S4). Evidence 
for comparisons among vaginal disimpaction, reverse breech ex-
traction and/or the Patwardhan method were equivocal for Apgar 
scores, infant birth trauma, umbilical artery pH, or NICU admis-
sion (Table  S4 and Figure  S1). This evidence remained equivocal 
after excluding studies published in potentially predatory journals 
(Figure S1).

Comparisons that included Fetal Pillow® also demonstrated 
equivocal findings for differences in risk of infant birth trauma, 
Apgar scores, umbilical artery pH, or NICU admission (Figure  6; 
Figure S1 and Table S4). For example, difference in risk of infant birth 
trauma was equivocal for Fetal Pillow® vs. no pillow (risk ratio [95% 
CI]: 1.02 [0.46–2.24]; see Figure 6), even more so after excluding a 
study at risk of retraction (Figure 6).58 Another example is the risk of 
Apgar <7 at 5 min, which was very similar in pooled analysis of two 
non-randomized studies comparing Fetal Pillow® vs. no pillow (risk 
ratio [95% CI]: 1.01 [0.84–1.21], see Figure S1).47,54

4  |  DISCUSSION

This review has identified, assessed, and synthesized studies com-
paring techniques and adjunctive measures to prevent and man-
age IFH at emergency cesarean birth. The current evidence for the 

F I G U R E  4  Uterine incision extension in Fetal Pillow® vs. no pillow, including (top) and excluding (bottom) a study at risk of retraction. 
All studies reported a non-randomized design. GRADE assessment showed very low certainty in the evidence for the outcome of this 
comparison (with and without the study at risk of retraction). See Figure S2 and Table S4 for all outcomes and comparisons.

F I G U R E  5  Infant birth trauma in vaginal disimpaction vs. reverse breech extraction. All studies reported a randomized controlled design, 
using a variety of trauma outcomes (eg “fetal injury” and “femoral fracture”). GRADE assessment showed very low certainty in the evidence 
for the outcome of this comparison. See Figure S2 and Table S4 for all outcomes and comparisons.

 16000412, 2024, 9, D
ow

nloaded from
 https://obgyn.onlinelibrary.w

iley.com
/doi/10.1111/aogs.14873 by M

inistry O
f H

ealth, W
iley O

nline L
ibrary on [02/11/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



1710  |    CORNTHWAITE et al.

safety and effectiveness of techniques demonstrates multiple weak-
nesses. We can have little or very little confidence in the majority of 
the effect estimates of currently available studies, given imprecision 
(eg wide confidence intervals) and inconsistency (eg high hetero-
geneity) in some cases, as well as serious study limitations in most 
cases. Moreover, the review highlights and addresses wider issues 
regarding publication bias in this area. Given the increasing scale of 
the problem of IFH at cesarean birth and its consequences for fami-
lies,1–10 these deficiencies in the evidence base are very concerning.

This review was conducted consistent with the latest guidance 
for systematic review and meta-analysis.27,30,31 Compared with pre-
vious reviews,2,3,11,12,24 this methodology provides improved rigor in 
identifying risk of bias when synthesizing studies. For example, we 
assessed certainty of evidence across outcomes using GRADE,26,27 
avoided pooling data for meta-analysis in cases of high heteroge-
neity,27 and excluded an RCT on Fetal Pillow® that was retracted 
owing to concerns about scientific integrity.25 We used a system-
atic and rigorous approach to identify studies published in poten-
tial predatory journals or at risk of retraction,36,37 and performed 
sensitivity analyses to determine the effects of their exclusion on 
comparisons. One limitation is that the review only contains data 
from published studies that are in English. Additionally, we did not 
contact individual authors for under-reported data such as dilatation 
status, fetal position, or level of competence or training of clinicians 
performing the IFH techniques.

The current evidence base for comparisons of techniques and 
measures to prevent or manage IFH demonstrates substantial 
and serious weaknesses in study design, execution and reporting. 
Caution is required in the interpretation of any reported differences 
in outcomes, since the identified weaknesses mean that the true ef-
fect may be substantially different from the estimates. Further, it 

remains unclear whether the findings from the low or lower mid-
dle income settings, where most of the studies were conducted, are 
universally generalizable because settings differ strongly in patient 
demographics, characteristics and risk factors, as well as service or-
ganization and maternity practices.61

The available evidence also suffers from lack of attention to 
important areas of clinical uncertainty, with many clinical IFH sce-
narios left unaddressed. For example, a considerable proportion of 
IFH cases are encountered prior to full cervical dilatation,1 yet most 
studies either focused on people undergoing cesarean birth at full 
cervical dilatation or did not report dilatation status at all. Future 
research should investigate the clinical factors that increase the risk 
of IFH to ensure that an adequately trained team are present for 
the cesarean and identify preventative measures.62 Similarly, the ef-
fect of tocolysis or other commonly used adjunctive measures13,20 
remain poorly understood, since they were not reported in any of 
the studies.

Studies included in our review did not report on training status 
or competence of the clinicians performing the techniques, even 
though deficiencies in training and competence may contribute 
to poor outcomes.4–7 This frustrates evaluation of the techniques, 
as it remains unclear whether they were performed appropriately. 
Future research should assess and report on training, competence, 
and learning curve of clinicians performing techniques to prevent or 
manage IFH.63

As in other reviews,2,3,11,12,24 our review identified a lack of stan-
dardization in the measurement and reporting of outcomes relating 
to cesarean birth, and there were very few data on specific neonatal 
outcomes. This complicated combining of results for meta-analysis 
and contributed to inconclusive findings. Future research should 
focus on developing a core outcome set to standardize the reporting 

F I G U R E  6  Infant birth trauma in Fetal Pillow® vs. no pillow, including (top) and excluding (bottom) a study at risk of retraction. Both 
studies reported a non-randomized design. As there were zero events in one of the comparison groups for Seal 2014, precluding the 
calculation of a risk ratio (RR), we calculated Peto odds ratios (POR). GRADE assessment showed very low certainty in the evidence for the 
outcome of this comparison (with and without the study at risk of retraction). See Figure S2 and Table S4 for all outcomes and comparisons.
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of outcomes, both for purposes of research and for routine data col-
lection in clinical practice.1,20

This review also highlighted the need for a consensus-based, 
universally accepted definition of IFH to streamline future research 
and training.22,28 For example, in most studies IFH was assumed if 
the cesarean was undertaken in the second stage of labor with the 
fetal head at or below the ischial spines,64 despite recent reports 
suggesting that IFH may only complicate 16%–32% of second stage 
cesareans.1,13 A recent consultation with over 200 obstetricians de-
termined a consensus around a clinical definition of IFH at cesarean 
birth: “a cesarean birth where the obstetrician is unable to deliver the 
fetal head with their usual delivering hand, and additional manoeuvres 
and/or tocolysis are required to disimpact and deliver the fetal head.”22 
This standardized definition should be used in future IFH research.

Evaluations of prevention strategies such as the Fetal Pillow® 
are especially urgently required, given increased use13,20 with limited 
evidence of benefit. NICE guidance from December 2022 concluded 
that Fetal Pillow® is safe for use.14 However, retraction of a key RCT 
on Fetal Pillow® in June 2023 has led to NICE withdrawing this guid-
ance until further review,25 indicating that widespread use cannot 
be recommended at present.

The current evidence is currently of insufficient quality to rec-
ommend universal adoption or rejection of any of the available disi-
mpaction techniques (see Table 1) for cases of IFH. Well-designed, 
adequately powered trials, based on an agreed core outcome set 
and with clinicians trained in applied techniques, are urgently re-
quired to further investigate management of IFH at cesarean birth. 
Some births also require the use of several techniques employed se-
quentially.1 Future trials should, therefore, also address the need to 
report whether, and in what order, consecutive IFH techniques or 
measures are employed.

Given the current state of the evidence of non-superiority of a 
single technique for management of IFH, it is not possible to recom-
mend or prioritize the use of one particular technique. A reasonable 
conclusion is that maternity professionals should be trained in the 
range of available techniques.23,65 Training should include general 
guidance on sequential use of techniques from less to more com-
plex techniques. It should also enable professionals to develop 
competence in selection and performance of the techniques most 
appropriate for a particular clinical situation.23,65 This requires im-
plementation of a standardized, high quality training program for 
maternity professionals based on best available evidence, including 
anticipation, preparation, identification, and management of IFH.65 
Such training should also address issues concerning communica-
tion and shared decision-making with those in labor and their birth 
partners.28,65

5  |  CONCLUSION

This review provides the first evidence review and meta-analysis 
of prevention and management techniques for IFH conducted in 

accordance with international reporting standards. It also excluded 
a recently retracted RCT,25 and used sensitivity analyses to address 
the very high risk of publication bias of studies38,40,41,44,50,53,57,58 in-
cluded in previous reviews.11,12 The current weaknesses in the evi-
dence base mean that no firm recommendations can be made about 
the superiority of any one IFH technique over another, indicating 
that high quality training is needed across the range of techniques. 
This will also be helpful where the use of multiple techniques is re-
quired. Future studies to improve the evidence base for both the 
prevention and management of IFH are urgently required, using a 
standard definition of IFH, agreed maternal and neonatal outcome 
sets for IFH, and internationally recommended reporting standards.
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