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damage, and in rare cases, the baby may die

encountering IFH at CB, and reports of associated
ly in recent years. The latest UK studies suggest that
any as one in 10 unplanned CBs (1.5% of all births) and that
affected by IFH die or are seriously injured. Moreover, there has

the baby’s head at CB. These include: an assistant (another obstetrician or
e) pushing the head up from the vagina; delivering the baby feet first; using
ially designed inflatable balloon device to elevate the baby’s head and/or
ing the mother a medicine to relax the womb. However, there is currently no
consensus for how best to manage these births. This has resulted in a lack of con-
fidence among maternity staff, variable practice and potentially avoidable harm in
some circumstances.

This paper reviews the current evidence regarding the prediction, prevention and
management of IFH at CB, integrating findings from a systematic review commis-
sioned from the National Guideline Alliance.
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1 | DEFINITION

Impacted fetal head (IFH) at caesarean birth (CB) is an un-
predictable and challenging obstetric emergency." There
is no clear, consensus definition for IFH in the published
literature. This can lead to variable recognition and docu-
mentation of IFH, with an associated risk of bias in research
comparing techniques. Regarding definition, most obstetri-
cians responding to a national survey on IFH at CB would
use ‘the need for additional manoeuvres’ as a diagnostic cri-
terion.” IFH can therefore be described as ‘a caesarean birth
where the obstetrician is unable to deliver the fetal head with
their usual delivering hand, and additional manouevres and/
or tocolysis are required to disimpact and deliver the head’.
UK Research by the Avoiding Brain Injuries in Childbirth
(ABC) collaboration is in progress to refine the taxonomies
in relation to this definition and determine whether it is
acceptable to clinical practitioners.

Within this document we use the terms woman and
women. However, it is important to acknowledge that it is
not only women for whom it is necessary to access wom-
en’s health and reproductive services in order to maintain
their gynaecological health and reproductive wellbeing.
Gynaecological and obstetric services and delivery of care
must therefore be appropriate, inclusive and sensitive to the
needs of those individuals whose gender identity does not
align with the sex they were assigned at birth.

2 | INCIDENCE

IFH and its complications are being e
quently by healthcare professionals.”

orldwide, it is
CB, with rates

forceps births, and % gsulting decline in assisted vagi-
nal birth, have been pra@®8ed as contributory factors."* ™
Increased use of regional analgesia and rising rates of ma-
ternal obesity may also exacerbate the problem.'® However,
IFH is not limited to CB at full cervical dilatation and there
is emerging evidence that obstetricians may frequently
encounter IFH in caesarean section performed before full
cervical dilatation.!

3 | RISK FACTORS

IFH is a more heterogeneous condition than previously con-
sidered."” Until recently, most research characterising the risk
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NATIONAL GUIDELINE ALLIANCE
SYSTEMATIC REVIEW

Identification and assessment of evidence (Figures 1-3
and Table 1).

A targeted search of medical databases (Cochrane
Central Register of Controlled Trials, Cochrane
Database of Systematic Reviews, Database of Reviews
of Abstracts of Effectiveness, EMCare, EMBASE and
MEDLINE) was undertaken for studies published in
English from 1980 to 13 Septgmber 2021, comparing

cal dilatation (second stage
(risk factors inclu
cessful assisted
fetal station or ructed labour, such as

n) or who had an IFH

or with non-cephalic pres-
ansverse presentation or unsta-

comparative prospective or retrospective
dies with more than 30 participants per
atment arm. The studies should have adjusted for
following covariates in their analysis when there
were differences between groups at baseline: maternal
age, maternal BMI, smoking, parity, diabetes, gesta-
tional age +/— full cervical dilatation. If they did not
adequately adjust for important covariates, they were
still included, but they were downgraded for risk
of bias. Studies published in languages other than
English or before 1980 were not included due to time
and resource constraints with translation and change
in clinical practice since 1980, respectively.

One reviewer screened the titles and abstracts of the
retrieved citations to identify studies that potentially
met the inclusion criteria. Another reviewer indepen-
dently screened 10% of the records, and disagreements
were resolved via discussion between the two review-
ers, and consultation with senior staff if necessary.
Full-text versions of the potentially relevant studies
identified at title and abstract screening were obtained
for assessment and based on the inclusion and exclu-
sion criteria, one reviewer in consultation with authors
classified these studies into ‘includes’ and ‘excludes’.

One reviewer extracted all the relevant data into a
standardised form and performed the risk of bias as-
sessments, and another reviewer checked all these ex-
tractions and assessments. Any disagreements were
resolved by discussion or by involvement of senior staff.

e4l
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All studies included one of the following comparisons:
Fetal Pillow versus no Fetal Pillow (including inserted
butnotinflated Fetal Pillow) (prevention); vaginal push-
up versus reverse breech extraction or Patwardhan
method (management); reverse breech extraction
versus the Patwardhan method (management); or to-
colysis (e.g. GTN (glyceryl trinitrate/nitroglycerine),
terbutaline, salbutamol) versus other tocolysis, no toco-
lysis or placebo (management). Studies that compared
interventions across prevention and management were
also included, e.g. Fetal Pillow versus vaginal push-up.

All evidence included in the review was evaluated for
each outcome using an adaptation of the Grading of
Recommendations Assessment, Development and
Evaluation (GRADE) toolbox to provide a certainty
rating from very low to high. Randomised studies
were assessed for risk of bias using RoB 2 and cohort
studies, using ROBINS-L.

DATA ANALYSIS

Mean differences (MD) were calculated using means
and standard deviations (SDs) for continuously re-
ported outcomes. Risk ratios (RR) were calculated for
dichotomously reported outcomes. Where the target
outcome data were not presented as means and SDs
for continuous outcomes, data were extracted as re-
ported e.g. as medians and ranges. Where there wer
zero events in at least one of the intervention gr

All analyses were undertaken in Re
(The Cochrane Collaboration 2020).
statistical analysis was used to calculafe
Peto statistical analysis metho,
variance statistical method
studies reported o
parison, meta_ e terogeneity
in the effeg studies was
assessed : Random effects meta-
analyses we Was <80%. Data were
not pooled whe as >80%. In the latter cases, effect
estimates for each are presented separately.

or Same com-

factors for IFH at CB, has used second-stage CB as a surrogate
for IFH.""'® Approximately one in three CB at full cervical dil-
atation may be complicated by an IFH and the risk is twice as
high where unsuccessful attempts have been made to assist the
birth of the baby vaginally." However, although full cervical
dilatation increases the risk, IFH can also occur in caesarean
section performed in the first stage of labour and occasionally
in non-labouring women.>® A recent retrospective cohort
study of nearly 900 unplanned CBs identified that more than
50% of cases of IFH occurred in the first stage of labour."

The fetal head is more likely to become impacted with fetal
malpositions.'” IFH is also more likely to be encountered in

cases of prolonged labour, augmented with oxytocin, and
associated with features of obstructed labour, such as caput
and moulding, and low fetal station.! Maternity staff should
therefore carefully manage labour, identify slow progress
and take appropriate action to minimise the risk of IFH.
However, IFH cannot be reliably predicted, and therefore,
clinicians should be vigilant and anticipate IFH during any
CB, and particularly in these circumstances.

There is emerging evidence that less experienced obstetri-
cians are more likely to diagnose an IFH and employ more ad-
vanced manoeuvres to disimpact the fetal head.' This trend may
reflect differences in practice bé generations of practi-
tioners and it would be useful to und nd these cohort differ-
ences in more detail. Further reseg
these differences impact outco

er and ureteric injury, with potential
uences for women in future pregnancies,
risk of spontaneous preterm birth."'®>!
between the fetal head and maternal pubic
ysis makes it difficult for the operator to insert their
get below the fetal head to flex and elevate it.
ssive force at this stage poses a risk of fetal head trauma.*
blems elevating the fetal head to the uterine incision may
be further compounded by attempts to deliver the head dur-
ing a uterine contraction limiting flexion of the fetal spine.*®
Such difficulties can be associated with birth trauma such as
skull fractures, subgaleal and intracranial haemorrhage, and/
or delay the birth of an already compromised fetus leading

to hypoxic ischaemic encephalopathy and, rarely, perinatal
death 1720.22:24

5 | MEDICOLEGAL CONSEQUENCES

There has been a sharp increase in reports of perinatal brain
injury associated with IFH, prompting numerous coronial
inquiries® and increased litigation nationally** and inter-
nationally.”® The NHS Resolution Early notification scheme
identified IFH as a contributory factor in nearly 10% of poten-
tially the most expensive maternity claims from 2018,° almost
twice as common as those relating to shoulder dystocia.®

6 | TECHNIQUES FOR
PREVENTION AND MANAGEMENT

The maternity team can use different approaches to help de-
liver the baby’s head when an IFH occurs (Appendix 1), as
described in Table 2.
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FIGURE 1 Studies identified and s

6.1 | Preveg

6.1.1 | 1 impaction

Many obstetricians ate performing manual vaginal
disimpaction (push tech@liffie) to elevate the fetal head fol-
lowing an unsuccessful assisted vaginal birth and before
skin incision. Canadian guidelines suggest keeping the
woman’s legs in stirrups, and lowering them so the thighs
are parallel to the woman’s abdomen, a so-called ‘frog-leg’
position, to facilitate vaginal disimpaction pre-incision and/
or intraoperatively.'® If electing to take this approach, the
team should ensure they have appropriate operating tables
where this position can be maintained without compromis-
ing anaesthetic support. There is currently no evidence to
support or oppose this approach. However, if this approach
is employed, an accurate technique for vaginal disimpaction
should be used, as described below.
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(n = 4946)

Reports not retrieved

ication (n=2)

ative review

lish language (n=2)
study design (n=16)
ible population (n=13)

- Ineligible intervention/
comparison/outcomes (n=5)

- Insufficient information to
determine eligibility (n=4)

- Mixed population (n=2)

- Comment/editorialletter/
erratum (n=8)

6.1.2 | Fetal Pillow

The Fetal Pillow is a device that is inserted vaginally, before
commencing a CB to elevate the fetal head, aiming to make
the birth less traumatic and quicker. The device is a soft sili-
cone balloon that is steadily inflated in an upward direction
from a platform below the balloon. The Fetal Pillow is used
when performing a caesarean section with a deeply engaged
head, at a fetal station at or below the ischial spines or follow-
ing an unsuccessful assisted vaginal birth.

Evidence from this systematic review (Tables 3-6 and
Figures 4-5)

There is evidence that Fetal Pillow may reduce difficulties
associated with disimpacting the fetal head at CB,**™**
anecdotal evidence of operator preference for the device
and an increasing trend in its use.* However, high-quality
data establishing the efficacy of the Fetal Pillow remains
very limited.
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Seven studies comparing Fetal Pillow were included in
the systematic review. All the women (n=1249) underwent
CB at full (10 cm) cervical dilatation. One randomised con-
trolled trial (RCT)?” and three non-randomised studies®***°
compared Fetal Pillow with no Fetal Pillow, and another
RCT compared inflated Fetal Pillow with non-inflated Fetal
Pillow.?® One study each compared Fetal Pillow with vagi-
nal push-up®' and Patwardhan method.*” Details of how the
vaginal push up and Patwardhan method were performed
were not provided and there were no data about local train-
ing for these manoeuvres.

Most of the studies identified were at serious risk of
bias and provided low or very low certainty evidence (see
Figures 2 and 3). Therefore, there is generally little confi-
dence in the effect estimates and the true effect may be sub-
stantially different from the estimates of effect. Moreover,
due to very high levels of heterogeneity, it was not possible to
provide pooled estimates for all outcomes.

Studies comparing Fetal Pillow with no Fetal
Pillow,”®*” non-inflated Fetal Pillow”® and Patwardhan
method®* demonstrated that use of Fetal Pillow was asso-
ciated with a reduced uterine incision-to-birth interval.
There is also some evidence that Fetal Pillow may be as-
sociated with reduced rates of unintentional extension of
the uterine incision when compared with no Fetal Pillow

u Certainty rating
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study.

12
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FIGURE 3 Overall level of bias for studies included in the review.

(RR 0.51 [0.24-1.08]),%” non-inflated Fetal Pillow (RR
0.46 [0.2-1.05])*® and vaginal push-up (RR 0.57 [0.34-
0.96]).! There was conflicting evidence regarding the
impact of Fetal Pillow on operative blood loss with some
studies®”*” suggesting an increased risk of postpartum
haemorrhage and others suggesting the reverse.””*' The
impact of Fetal Pillow use on risk of blood transfusion
was equivocal.**™*!

There is emerging evidence that Fetal Pillow may be as-
sociated with improved neonatal outcomes. Meta-analysis of
studies comparing Fetal Pillow with no Fetal Pillow***”**
and Patwardhan method* demg
NICU (neonatal intensive ca
[0.56-0.99] and RR 0.2 [0.07-0.5
evidence on Apgar score and
equivocal. The study compar
push-up showed that Fetal P
better umbilical arterig !
interpreted cautiou
incision-tg-birth ij
bias, sincglehiafisia

with vaginal
§Sociated with

gotild reflect a shorter
also represent selection

nalysis of outcomes following Fetal Pillow
326 women), published in 2021, reported a
n-to-birth interval, reduced estimated blood
nd reduced rates of uterine incision extension and blood
on.” The review also suggested a possible improve-
t in some neonatal outcomes, including arterial pH and
uced risks of sepsis and admission to NICU.* In the con-
text of the low or very low certainty of these data, the results
of the systematic review, broadly speaking, are in agreement
with those findings, despite a number of methodological dif-
ferences between these two studies. Although there was sub-
stantial overlap between the target outcomes and between the
studies included here and in the Italian study, the review did
not include neonatal sepsis as a separate outcome or smaller
non-randomised studies, but notably the review did include
the study by Dutta et al,** which was not included in the Italian
study. There were also some differences in analytic approach,
for example, unlike the authors™ analyses their analyses did
not distinguish between the different alternative interventions
that the effect of Fetal Pillow was compared to. Rather they
pooled estimates for studies comparing Fetal Pillow with no
Fetal Pillow, non-inflated Fetal Pillow and vaginal push-up.
There are no available published studies of the Fetal
Pillow that report data in relation to decision-to-delivery
interval or cost-effectiveness. Furthermore, studies com-
paring outcomes in CB at full cervical dilatation between
those using a Fetal Pillow and alternative disimpaction
methods are likely to overestimate the benefits, since
two thirds of CB at full cervical dilatation are not com-
plicated by an IFH." Those requiring advanced disimpac-
tion techniques, such as vaginal push-up or reverse breech
extraction, are likely to be more difficult and at greater
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TABLE 1 Summary of the characteristics and risk of bias of included studies.
First author Year Country Study design Total (1) Overall risk of bias
Fetal Pillow vs no Fetal Pillow
Sacre 2021 UK Retrospective cohort 391 Serious (ROBINS-I)
Hanley 2020 Australia Retrospective cohort 174 Serious (ROBINS-I)
Seal 2014 India Retrospective cohort 174 Serious (ROBINS-I)
Seal 2016 India RCT 240 Some (RoB 2)
Inflated Fetal Pillow vs non-inflated Fetal Pillow
Lassey 2020 USA RCT 60 Low (RoB 2)

Fetal Pillow vs vaginal push-up

Safa 2016 Australia Retrospective cohort 160 Serious (ROBINS-I)
Fetal Pillow vs Patwardhan method
Dutta 2019 India RCT 50 e (RoB 2)

Vaginal push-up vs reverse breech extraction

Tahir 2020 Pakistan RCT 110 2)

Nooh 2017 Egypt RCT (RoB 2)

Saleh 2014 Egypt RCT Some (RoB 2)

Veisi 2012 Iran RCT Some (RoB 2)

Bastani 2012 Iran RCT Some (RoB 2)

Frass 2011 Yemen RCT Some (RoB 2)

Fasubaa 2002 Nigeria RCT Some (RoB 2)
Vaginal push-up vs Patwardhan method

Keepanasseril 2019 India ive coh Serious (ROBINS-I)

Lenz 2019 Switzerland 137 Serious (ROBINS-I)
Vaginal push-up or reverse breech extraction vs Patwardhan met

Bhoi 2019 India 420 Some (RoB 2)

Bansiwal 2017 ective cohort 135 Serious (ROBINS-I)

Saha 2014 ospective cohort 79 Serious (ROBINS-I)

TABLE 2 Techniques for the prevention pacted fetal head at caesarean birth.

Techniques for prevention (before s

hand into the vagina to move the fetal head up into the abdomen before making a uterine
reduce likelihood of IFH

Manual vaginal disimpa,
(vaginal push me

Fetal Pillow

flatable device in the vagina to move the fetal head up into the abdomen before making a uterine
incision to reduce likelihood of IFH

Techniques for ‘countered during CB)

Uterine relaxation Administration of medicine (tocolysis) to relax the uterus and facilitate advanced disimpaction techniques.

Abdominal cephalic dis Using dominant or non-dominant hand to flex and lift baby’s head upwards into the maternal abdomen to
deliver the head

Manual vaginal disimpaction Introducing a hand into the vagina to move the head up into the abdomen

(vaginal push method)

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

Patwardhan method A modification of reverse breech extraction, whereby the arms are delivered first followed by delivery of the
breech. Once the buttocks and the feet are delivered, the head is lifted out of the pelvis.

risk of complications. Finally, confidence performing al- The Fetal Pillow is promising as a device for preventing

ternative disimpaction methods is recognised to be low*  IFH at full dilatation CB, and the National Institute of
and this may also lead to overestimation of the benefits of =~ Health and Care Excellence (NICE) interventional proce-
the Fetal Pillow. dures guidance suggests the device is safe to use, provided
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TABLE 4 Summary of findings for inflated Fetal Pillow versus non-inflated Fetal Pillow (one randomised controlled trial).
Quality
assessment Effect
RR or OR (95% CI) / median difference
Outcome Sample size Risk of bias (p-value) Certainty
Maternal
Incision to delivery interval (s) 30 vs 30 No serious MD 23 (<0.01) Low
Operative time (min) 30 vs 30 No serious MD -3 (0.14) Low
Uterine incision extension 6/30 vs 13/30 No serious RR 0.46 (0.2 to 1.05) Low
Estimated blood loss (ml) 30vs 30 No serious MD -100 (0.09) Low
Blood transfusion 0/30 vs 0/30 No serious Peto OR 0.13 (0.01 to 1.26) Low
Postpartum pyrexia / sepsis 6/30vs 5/30 No serious RR 1.2 (0.41 to 3.51) Low
Perinatal
Median Apgar score at 5min 30vs 30 No serious MD 0 (0.84) Low

TABLE 5 Summary of findings for Fetal Pillow versus vaginal push-up (one non-randomised study).
Quality
assessment Effect
Outcome Sample size Risk of bias RR/RD/ % CI) Certainty
Maternal
Uterine incision extension 18/91 vs 24/69 Very serious Very low
Estimated blood loss (ml) 91 vs 69 Very serious Very low
Blood transfusion 3/91 vs 2/69 Very serious Very low
Perinatal
NICU admission 14/91 vs 17/69 2 (0.33 to 1.18) Very low
Apgar score<7 at 5min 3/91 vs 4/69 7 (0.13 to 2.46) Very low
Mean umbilical artery pH 91 vs 69 D 0.05 (0.03 to 0.07) Very low
TABLE 6 Summary of findings for Fetal Pil ethod (one randomised controlled trial).
Effect
Outcome of bias RR/RD / OR / mean difference (95% CI) Certainty
Maternal
Uterine in Serious RR0.33 (0.07 to 1.5) Very low
Blood transfusio 0/25 vs 4/25 Serious Peto OR 0.12 (0.02 to 0.9) Very low
Perinatal
NICU admission vs 15/25 Serious RR 0.2 (0.07 to 0.61) Very low
Neonatal death 0/25 vs 1/25 Serious Peto OR 0.14 (0.00 to 6.82) Very low

maternity staff have adequate training.** However, there
remains a lack of robust evidence and Fetal Pillow is not a
panacea. It is only licensed for use in second-stage CB and
its role in preventing IFH in first-stage CB has not been as-
sessed. Moreover, other disimpaction techniques may still
be required to assist delivery of an IFH when the device is
used.” While the Fetal Pillow may be useful to prevent an
IFH at CB, the device should be inserted before commencing
CB and takes approximately 1 minute to inflate. It is there-
fore not of use where an IFH is encountered unexpectedly.

Larger scale, high quality RCTs reporting clinical effective-
ness and cost effectiveness are required before widespread
use can be recommended.

6.2 | Management

Impaction of the fetal head can result in a lack of space for
the operator to insert their hand anteriorly between the fetal
head and pubic symphysis, hindering the standard approach
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(A)
Fetal pillow  No fetal pillow Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% Cl
Hanley 2020 13 114 11 B0 255% 0.62[0.30,1.30] —li
Sacre 2021 37170 47 2217 3.0% 1.02[0.70,1.50]
Seal 2014 2 50 15 124 155% 0.26 [0.06, 1.08] e E—
Seal 2016 12 120 43 120 28.0% 0.28[0.16, 0.50] —
Total (95% CI) 454 525 100.0% 0.51 [0.24, 1.08] . =
Total events G4 120
Heterogeneity: Tau?= 0.45; Chi*=15.35, df= 3 (P = 0.002); F= 80% ID o 051 150 1005

Test for overall effect Z=1.75 (P =0.08)

Favours Fetal pillow Favours Mo fetal pillow

(B)

Fetal pillow No fetal pillow Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl
1.3.1RCTs
Seal 2016 5 120 26 120 100.0% 0.191[0.08, 0.48]
Subtotal (95% CI) 120 120 100.0% 0.19 [0.08, 0.48]
Total events i 26
Heterageneity: Mot applicable
Test for overall effect: Z= 3.50 (P = 0.0005)
1.3.2 NRS
Hanley 2020 19 114 7 B0 247% 1.131[0.49, 2.61]
Sacre 2021 39 170 41 221 70.3% 1.24[0.84,1.83]
Seal 2014 1 a0 10 124 5.0% 0.251[0.03,1.89]
Subtotal (95% CI) 334 405 100.0% 112 [0.70,1.77]
Total events 58 58

Heterogeneity: Tau®= 0.04; Chi*= 241, df=2 (P=0.30); F=17%
Test for averall effect: Z=0.47 {F = 0.64)

Test for subgroup differences: Chi*=11.17, df=1 (P = 0.0008), F=

©
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Fetal pillow No fetal pillo ence Mean Difference
Study or Subgroup Mean SD Total Me sD om, 95% CI IV, Random, 95% CI
1.4.1RCTs
Seal 2016 327 43 120 530 -21.20[F23.20,-19.20] E 3
Subtotal {95% CI) 120 21.20 [-23.20, -19.20] L 2
Heterogeneity: Mot applicable
Test for overall effect: Z= 2081 (P =0.0
1.4.2 NRS
Seal 2014 46 -20.30 [F22.57,-18.03] -+
Subtotal (95% CI) -20.30 [-22.57, -18.03] <
Heterogeneity:
Test for averg
Total (95% 244 100.0% -20.81[-22.31,-19.31] L 3
Heterogeneity: I Chit= T3FNP=1 (P=0.56), F= 0%

87 18 (P = 0.00001)
L ChiF= 034, df= 1 (P = 0.56), F= 0%

Test for overall effes
Test for subgroup diffe

FIGURE 4 Maternal outcomes for Fetal Pillow versus no Fetal Pillow
(c) operative time.

to deliver the fetal head at CB.*> Abdominal cephalic disim-
paction is likely to be effective in the majority of cases of
IFH at CB.' However, if the obstetrician is unable to dis-
impact the head using these standard manoeuvres, several
strategies can be employed, including: tocolysis,*® vaginal
disimpaction (push-up),” reverse breech extraction®**
and the Patwardhan method.***! There are also a num-
ber of novel disimpaction devices that are currently under
investigation.“’43

20 -0 0 10 20
Favours Fetal pillow Favours Mo fetal pillow

(a) uterine incision extension, (b) estimated blood loss >1000mL and

There remains a lack of consensus regarding which di-
simpaction technique is safest and/or most effective, par-
ticularly in relation to neonatal outcomes.”® Moreover,
some births may require the use of several techniques in a
sequence to disimpact the fetal head.! Lack of standardised
care pathways and evidence-based, multi-professional
training™** has resulted in widespread variation in prac-
tice"*” and may be associated with avoidable harm in some
circumstances.>*>**%
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FIGURE 5
5minutes.

6.2.1 | Abdominal cephalic disimpaction

Coronial inquiries have identified repeated attempts by opera-
tors to push their hand anteriorly between the fetal head and
maternal pubic symphysis as a common feature of perinatal

Favours Fetal pillow Favours Mo fetal pillow

Perinatal outcomes for fetal pillow versus no fetal pillow (a) NICU admission, (b) Apgar score <7 at 5minutes (c) Apgar score <3 at

death associated with skull fracture and second-stage CB.*
However, there is no available evidence for how obstetricians
should introduce their hand into the pelvis when the fetal head
is deeply engaged. Moreover the specific techniques required to
flex and elevate an IFH are poorly described.
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Observation of simulated CB, and interviews with mater-
nity staff, as part of the DiSIMpact study,*” aimed to identify
expert practices, common mistakes and areas for improve-
ment. Safe practices and lessons for management and train-
ing are detailed below.

The transverse diameter of the maternal pelvis is most often
wider above the impacted head than the anterior-posterior
diameter. The obstetrician may therefore find it helpful to in-
troduce their hand antero-laterally to get below the fetal head,
while keeping their wrist straight and arm in the midline to
avoid application of pressure on the uterine angles.*’

Flexion of the fetal head is likely key to disimpaction.
Biomechanics of labour suggest a flexed head presents the
smallest antero-posterior diameter of the fetal head in the
pelvis. The obstetrician should establish the position of
the fetal head and attempt to sweep their hand over the
face or occiput to flex it. The head should then be elevated
towards the uterine incision with the pull applied towards
the woman’s head, and not the ceiling until out of the
pelvis.*®

The obstetrician should aim to keep their arm straight,
in the midline, and parallel to the woman’s body in order to
avoid pressure on the uterine lower segment and lateral pres-
sure on the uterine angles that may be vulnerable to tears.
This can be facilitated by adjusting the height of the table or
using a step, and the obstetrician turning to face the wom-
an’s head if using their dominant hand, or towards the wom-
an’s feet if using their non-dominant hand. The fetal he
should be elevated in a calm and controlled manner wit
obstetrician using their whole hand to maintain i
the fetal head, while avoiding any jerking move
plication of fingertip pressure.*> Obstefrician
to flex and elevate the fetal head more i
dominant hand.

6.2.2 | Uterine relaxati

A uterine contra perator intro-
nting of the fetal
ion of the fetal head."®* A
pontaneous uterine re-
iding an opportunity for the obste-
trician to assess the ¢ ion and plan next steps, as well as
communicate with the M@ernity theatre team and parents.

The obstetrician may request the administration of a
tocolytic agent, most commonly sublingual or intravenous
nitroglycerin (GTN)."® Currently, there is insufficient robust
evidence to support tocolysis.>*® However, there is anecdotal
evidence that tocolysis can facilitate disimpaction by help-
ing to relax the uterus and minimise uterine resistance, par-
ticularly during advanced disimpaction techniques such as
reverse breech extraction. There is no evidence supporting
use of a particular tocolytic agent. However, in view of the
theoretical risk of atonic postpartum haemorrhage, admin-
istration of a tocolytic agent with a short half-life is advised,
such as sublingual GTN.

laxation, while a

6.2.3 | Vaginal disimpaction
Vaginal disimpaction (push technique) has been described
generically in the literature as an assistant using a cupped
hand and fingers to gently elevate the fetal head.'®*
However, this description lacks precision. Midwives are
often requested, as part of the maternity team, to ‘push up’
vaginally if an IFH at CB is encountered. However, this is not
included in midwifery undergraduate or ongoing training.
A 2017 survey of midwives at a tertiary maternity unit in the
UK, reported that half of midwives surveyed would insert
two fingers, as with vaginal examination, to apply pressure
to the fetal head.*”
Some case reports,*® case seri¢
ries® have suggested an associatj
technique and perinatal skull
mechanism of injury is unclea
up on the fetal head wj

dand coronial inqui-
n the vaginal push

s8edOes not explain the
at cannot be related to di-
more, it is difficult to flex

n is a standard technique that re-
raining and dedicated practice, possibly
, for multidisciplinary maternity teams to

ss the fetal head.” To achieve adequate vaginal access
this, the woman’s legs should be repositioned in semi-
lithotomy with the knees flexed and thighs abducted.'®*’

An allocated team member should remove the leg straps,
and reposition and support the legs, assisted by one other
person. Repositioning the legs in semi-lithotomy may help
to release the impaction itself but it is essential to support
the legs throughout.

Vaginal disimpaction is a combined process with the op-
erating obstetrician attempting to disimpact from above and
the clinician assisting by pushing up from below. Clear com-
munication is essential. The operating obstetrician should
reiterate the steps, confirm the fetal position and explain the
direction of flexion required to their assistant. Both clini-
cians should communicate their actions, feedback on effec-
tiveness and clearly say if they wish to stop.*

The assistant (senior midwife or obstetrician) should
insert their whole hand in to the vagina using a ‘Pringle
hand’ technique, previously described in the management of
shoulder dystocia.”' The fingers should be advanced into the
sacral hollow and spread across the fetal head, with the flat-
tened palmar surface of all four fingers and thumb used to
cradle the fetal head.*” Clinicians should avoid using finger-
tips or just one, two or three fingers to push up vaginally.”®

As with abdominal cephalic disimpaction, flexion is
key to successful elevation of the fetal head vaginally.*® If
pressure is applied incorrectly during a vaginal push-up,
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the fetal head may become more deflexed, compounding
impaction behind the pubic symphysis and birth further.®
The clinician should therefore modify their hand and fin-
ger placement according to fetal position. Gentle pressure
should be applied steadily, continuously and evenly to flex
the fetal head. As the head is elevated towards the incision,
the operating obstetrician’s fingers may be met. Jabbing or
prodding motions and application of excessive point pres-
sure should be avoided. If no progress is made or either
clinician feels it is unsafe to continue, vaginal disimpac-
tion should be abandoned and the legs repositioned out of
semi-lithotomy.**

6.2.4 | Reverse breech extraction
Reverse breech extraction is used widely internationally,
particularly in low-resource settings where obstructed la-
bour may be more common,***® while vaginal disimpaction
continues to be ubiquitous in UK practice.>> This may re-
flect a lack of training and confidence among UK obstetri-
cians in performing ‘pull’ methods, including reverse breech
extraction,***
There have been concerns reported that delivering ba-
bies by reverse breech methods may increase the risk of
limb injury, including femoral and humeral fractures.*"*
Researchers have hypothesised that this risk of limb injury
may be reduced if delivery is undertaken by more expe
enced obstetricians.®” Given that consultant supervision
not always be feasible,” it is essential that obstetrigi
trained in how to perform these delivery techni
The steps required for safe, effectivg rever
traction are:

e arms, the baby’s body should be
gently rotated in th bhine, ensuring the back is anterior
and rotating the baby t iver each arm in turn (Lovset’s
manouevre), while avoiding any application of pressure to
the baby’s abdomen. Following delivery of both arms, gen-
tle traction should be applied towards the woman’s head to
deliver the fetal head. If the head does not easily deliver with
gentle traction, a Mauriceau-Smellie-Veit manoeuvre can be
employed to flex the baby’s head. To achieve this, the oper-
ator should support the baby’s body on their arm, and pro-
mote flexion by placing their first and third finger on the
baby’s cheekbones while applying simultaneous pressure to
the occiput with their other hand; hyperextension of the fetal
neck should be avoided.

J 0 An International Journal of
U Obstetrics and Gynaecology

6.2.5 | Patwardhan manoeuvre

The Patwardhan manoeuvre is a modification of reverse
breech extraction, where the arms are delivered first.*>®" It
is used more commonly in India, where the technique was
first developed.®® However, it is rarely practiced in the UK,
and not part of current training for UK obstetricians. This
is also a technique that requires specialist, effective train-
ing and dedicated practice, possibly using simulation. This
is challenging outside of India, where exponents of this tech-
nique may be limited.

The Patwardhan manoeuvre
ful when the fetus is in an occip
feet are difficult to access. Follo
through the uterine incision, tj
back by hooking their fingerg
ing gentle traction while the
sure to flex the baby’s

as been advocated as help-
nterior position and the

ead can be gently
verse breech extraction. A
“l'and care must be taken

nsion of uterine incision

tficient access for the operator to deliver the
or a risk of unintentional uterine extensions while
ing a reverse breech extraction or Patwardhan ma-

ision to improve access.'”®® The operator should ensure
a clear operative view and protect the baby using their non-
dominant hand between the incision and the fetus while
making a vertical incision upwards into the upper segment.
The operator may also need to extend the uterine incision if
a Bandl’s ring is encountered. A Bandl’s ring is a constriction
between the upper and lower uterine segments, associated with
obstructed labour." There is a lack of consensus but extending
the incision to include the Bandl’s ring may improve access.

6.2.7 | Comparison of techniques
for management

Evidence from this systematic review (Tables 1, 7-9 and
Figures 6-7)

Twelve studies comparing vaginal push-up, reverse breech
extraction and Patwardhan method were included in this
systematic review.”>® The studies: 8 RCTs and 4 non-
randomised studies - reported on three different com-
parisons of management strategies with 1808 participants
(Table 1). Lack of an internationally agreed definition was
a concern for the review, as it was not possible to include
some studies where inclusion criteria are poorly defined/dif-
fer markedly from the standard definition in this paper.
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The inclusion criteria varied across studies. Most studies
only included women undergoing CB at full (10 cm) cervical
dilatation.*>***>%6:62 One study reported CB before full
cervical dilatation."’ In the remaining studies, it was not
clear whether women with CB before full cervical dilatation
were included 40:52:55:58.61.62,64

There was poor clarity about study methodology and anal-
ysis in all 8 RCTs, leading to potential large biases, specifically
relating to the selection of participants, randomisation proce-
dure and reporting (Table 1 and Figure 3). For non-randomised
studies, all studies were at serious risk of bias due to confound-
ing, where the baseline differences between groups were not
considered when analysing the data (Table 1 and Figure 3).
These studies were also limited by potential bias, particularly
selection of participants, under-reporting of methodological
details of the intervention and/or comparison. Most were also
at risk of reporting bias in the selection of the results.

There was also lack of precision on the techniques
employed in studies relating to Patwardhan method,
and varying descriptions of vaginal push-up reported in
studies investigating this technique. In one study, vaginal
push-up was described simply as ‘the head was dislodged
through the vagina and this was then delivered through
the uterine incision’.”” In another study, the technique was
described using fingers to push the fetal head up to disi-
mpact it.”> No studies reported using a whole hand and
cupped fingers to flex and elevate the fetal head, nor did
they report any training in disimpaction techniques beig
investigated.

The certainty of the evidence for nearly all the g

lighted in the text below. Fur
Tables 7-9.

6.3 | V.
extraction

Seven studies, all R ompared vaginal push-up with
reverse breech extracty n=739).>>"% Compared with
reverse breech extraction, vaginal push-up was associated
with poor maternal outcomes, including: increased mater-
nal operative blood loss, length of operative time, and risks
of postpartum haemorrhage (RR 2.21 [1.04-4.69]), blood
transfusion (RR 2.75 [1.55-4.88]), uterine incision exten-
sions (RR 3.45 [2.41-4.93]), urinary tract injury (RD 0.01
[-0.01-0.03]), and maternal infection (endometritis, uri-
nary tract and postpartum pyrexia/sepsis); although the
evidence is very uncertain. The evidence for Apgar score
at 5minutes, umbilical artery pH and NICU admission
was equivocal.

6.4 | Vaginal push-up versus the Patwardhan
method (Table 8)

Two non-randomised studies compared vaginal push-up
with the Patwardhan method (n=435).*"%* Vaginal push-up
was associated with a lower risk of wound infection, com-
pared with Patwardhan method (RR 0.41 [0.2-0.84]). Babies
born in the vaginal push-up group also had a lower risk of
needing NICU admission (RR 0.62 [0.48-0.81]).

6.5 | Vaginal push-up orreverse breech
extraction versus the Patv
(Table 9)

Three studies compared Pat
vaginal push-up or reverse bre
Analysis suggested tha
cch extraction may
gfision on the lower segment

s systematic review align with other system-
6 suggesting that ‘pull’ methods, including

Ywith improved maternal outcomes compared with the
method, but with very low certainty. However, the evi-
ce base for the effectiveness of different methods of man-
aging IFH at CB is very limited and the studies have multiple
weaknesses. Very little attention has been given to unintended
consequences of various techniques and there are minimal
data on any improved outcomes for the infant.

Studies mainly focus on women undergoing CB at full
cervical dilatation. However, given the growing body of ev-
idence up to half of the cases are reported during CB at less
than full dilatation,' many clinical scenarios are left unad-
dressed by this body of evidence. Some procedures (e.g. use
of tocolytics to relax the uterus) commonly used in the UK,*
were not included in any of the studies.

In addition, many studies were conducted in settings
where maternal and fetal characteristics, and also clinical
practice, may not be directly generalisable to all settings.
A further major flaw across studies is that the training
and competence assessment of the clinicians performing
the techniques was not reported. The majority of improve-
ment in outcomes is related to a reduction in extension of
uterine incision when delivering the fetal head. However,
it is not known whether the disimpaction procedures were
performed correctly and whether potential errors in the
execution of a technique contributed to poor outcomes.
It is therefore difficult to assess the effectiveness of these
techniques that are likely to depend on competence. UK
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TABLE 7 Summary of findings for vaginal push-up versus reverse breech extraction.
Quality assessment Effect
Number of Heterogeneity = RR/RD/OR/ mean difference
Outcome studies Sample size Risk of bias 1% (%) (95% CI) Certainty
Maternal
Operative time (min)* 7 369 vs 370 Serious 99 Bastani: MD 0.1 (-5.77 to 5.97) Very low
Fasubaa: MD 32.9 (31.00 to 34.8)
Frass: MD 14.3 (12.53 to 16.07)
Nooh: MD 14.9 (13.47 to 16.33)
Saleh: MD 15.5 (13.2 to 17.8)
Tahir: MD 9.26 (8.29 to 10.23)
Veisi: MD 11.91 (8.28.to 15.54)
Uterine incision extension 7 170/369 vs Serious 29 RR 3.45 (2.41 to 4. Low
48/370
Injury to the urinary tract 5 7/260 vs 2/261 Serious 0 RD 0.01 (-0.01 to Very low
Infection:
Wound 6 38/314 vs 26/315  Serious 39 RR 1.67 (0.76 to Very low
Endometritis 2 39/113 vs 26/113  Serious 0 Very low
UTI 1 10/30 vs 0/29 Serious 0 Very low
Postpartum pyrexia / 3 38/161 vs 9/162 Serious 46 Very low
sepsis
Estimated blood loss (ml)* 6 339 vs 341 Serious 97 8.1 (340.84 t0 375.36)  Very low
44 (265.17 to 622.83)
535 (456.88 to 613.12)
aleh: MD 443 (169.05 to 716.95)
ahir: MD 452.36 (391.88 to 512.84)
eisi: MD 114 (72.61 to 155.39)
Estimated blood loss 3 20/195 vs 9/195 RR 2.21 (1.04 to 4.69) Very low
>1000mL
Blood transfusion 4 40/225 vs 14/22 RR 2.75 (1.55 to 4.88) Very low
Perinatal
NICU admission® 6 Bastani: RD 0 (-0.06 to 0.06) Very low
Fasubaa: RD 0.46 (0.03 to 0.63)
Frass: RD 0.03 (=0.11 to 0.18)
Nooh: RD 0.08 (-0.01 to 0.17)
Saleh: RD 0.07 (~0.08 to 0.23)
Veisi: RD 0 (=0.05 to 0.05)
Mean Apgar score at 5 Serious 98 Bastani: MD 0.1 (—0.18 to 0.38) Very low
min® Fasubaa: MD -1.2 lower (-1.12 to —1.28)
Veisi: MD 0.03 (—0.27 lower to 0.33)
Apgar score 55vs 20/155  Serious 59 RR 1.72 (0.77 to 3.82) Very low
Mean umbili 30 vs 29 Serious 0 MD -0.01 (-0.05 to 0.03) Very low
Infant birth trau 3/119 vs 5/120 Serious 0 RD -0.01 (=0.06 to 0.03) Very low
Neonatal death 16/180 vs 7/179 Serious 49 RD 0.03 (-0.03 to 0.9) Very low

*Outcomes not pooled for operati

clinicians have reported that they are not adequately
prepared, competent and confident in all disimpaction
techniques.

At present, it is not possible to derive firm conclusions
regarding the superiority of one technique over another.
Clinicians should be trained in all available techniques and
first choose the technique according to their experience
and the clinical situation. Well-designed RCTs in which
clinicians are appropriately trained in the techniques

e, estimated blood loss, NICU admission or mean Apgar score at 5min due to very serious inconsistency.

compared, are urgently required to further investigate this
issue.

6.6 | Novel devices under investigation

A number of other strategies have been described to as-
sist disimpaction of an IFH at CB, including the Tydeman
tube,*” C-snorkel®® and fetal head elevating devices."’
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TABLE 8 Summary of findings for vaginal push-up vs Patwardhan method.

Quality assessment Effect
Number Heterogeneity RR/RD/OR/mean difference
Outcome of studies  Sample size Risk of bias I (%) (95% CI) Certainty
Maternal
Incision to delivery 1 82vs 55 Very serious 0 MD 0.3 (-0.66 to 1.26) Very low
interval (min)
Operative time (min) 2 303 vs 132 Very serious 17 MD 4.1 (0.61 to 8.8) Low
Uterine incision 2 84/303 vs 25/132  Very serious 88 Keepanasseril: RR 0.96 (0.62 to Very low
extension® 1.49)
Lenz: RR 3.89 (1.6 to 9.43)
Injury to the urinary 1 4/221vs 0/77 Very serious 0 Peto OR 3.9 (0.41 to Very low
tract
Infection:
Wound 1 14/221vs 12/77 ~ Very serious 0 RR 0.41 (0.2 to 0.84 Very low
Estimated blood loss 2 303 vs 132 Very serious 85 Keepanasseril: MD! Very low
(m)"
Estimated blood loss 1 26/221vs 8/77 Very serious 0 Very low
>1000mL
Blood transfusion 1 13/221vs 7/77 Very serious 0 Very low
Perinatal
NICU admission 2 82/303 vs 46/132  Very serious 0 to 0.81) Very low
Apgar score<7 at 1 3/82 vs 0/55 Very serious 0 to OR 5.45 (0.53 to 55.77) Very low
5min
Umbilical artery pH 1 8/82 vs 4/55 1.34 (0.42 to 4.24) Very low
<7.15
Infant birth trauma 2 10/303 vs 5/132 RR0.79 (0.28 to 2.27) Very low
Neonatal death 2 4/303 vs 3/132 Peto OR 0.47 (0.09 to 2.48) Very low
*Outcomes not pooled due to very serious inconsistencyand opp:
®Outcomes not pooled for blood loss as direction of eff]
TABLE 9 Summary of findings fo -up or reverse breech extraction versus Patwardhan method.
Quality assessment Effect
Heterogeneity RR/RD/OR/mean
Outcome Sample size Risk of bias 1> (%) difference (95% CI) Certainty
Maternal
Operative time (mi 291 vs 129 Serious 0 MD 6.58 (3.27 to 9.89) Moderate
Uterine incision extensi
into lower segment 3 61/406 vs 2/228 Serious 0 Peto OR 5.42 (3.14 to 9.34) Very low
Estimated blood loss 1 16/71 vs 1/64 Very serious 0 RR 14.42 (1.97 to 105.7) Very low
>1000mL
Blood transfusion 3 67/406 vs 10/228 Serious 12 RR 3.62 (1.77 to 7.41) Very low
Perinatal
NICU admission 3 112/406 vs 56/228  Serious 0 RR 1.11 (0.84 to 1.48) Low
Apgar score<7 at 5min 1 6/44 vs 4/35 Very serious 0 RR 1.19 (0.36 to 3.90) Very low
Apgar score<3 at 5min 1 38/291 vs 10/129 No serious 0 RR 1.68 (0.87 to 3.28) Low
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(A)
Vaginal push up  Reverse breech extraction Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Bastani 2012 15 30 5 29 127% 2.90[1.21,6.95] e —
Fasubaa 2002 16 54 B 54 13.0% 2.67 [1.13,6.30]
Frass 2011 24 59 3 59  B.2% 8.00[2.55, 25.13]
MNooh 2017 46 96 18 96 27.5% 2.56 [1.60, 4.07] —a—
Saleh 2014 20 40 8 40 17.6% 2.50[1.25,5.00] e —
Tahir 2020 25 55 5 55 12.4% 5.00[2.06,12.11] B
Weisi 2012 24 35 3 37 BT% 8.46[2.79, 25.60] e —
Total (95% CI) 369 370 100.0% 3.45[2.41,4.93] ’
Total events 170 48
Heterogeneity: Tau®= 0.07; Chi*= 8.40, df= 6 (P = 0.21); F= 29% lﬂ 02 051 150 505

Testfor overall effect: Z=6.77 (P = 0.00001)

Favoufs Vaginal push up Favours Reverse breech

(B)
Vaginal push up Reverse breech extraction Mean Difference

Study or Subgroup Mean SD  Total Mean SD Total Weight IV, Rand 95% CI
Fasubaa 2002 1,256.5 543 54 898.4 35.2 54 358.10[340.84, 375.36]
Frass 2011 1,231 471 59 787 519 59 444.00 [265.17, 622.83]
MNooh 2017 1,367 322 96 832 21 96 535.00 [456.88, 613.12]
Saleh 2014 1,321 572 40 878 674 40 443.00 [169.05, 716.95]
Tahir 2020 1,542.36 188.27 55 1,080 130,08 55 452,36 [391.88, 512.84]
Yeisi 2012 571 106 35 457 63 37 114.00[72.61, 155.39]
(€)

Vaginal push up Reverse breech extraction

—

—

0 250 500
p Favours Reverse breech

Mean Difference

Study or Subgroup  Mean SD Total Mean S0 Total IV, Random, 95% CI
Bastani 2012 TaeB 122 30 7548 10.8 -
Fasubaa 2002 88.5 45 54 55.6 5.4 +
Frass 2011 67.2 47 59 529 5.1 +
MNooh 2017 71.2 5.4 96 56.3 47 +
Saleh 2014 782 6.1 40 59.7 42 -+
Tahir 2020 51.73 214 54 42.47 3 +
Veisi 2012 4529 874 35 33.38 6.77 —+
0 25 50

FIGURE 6 Maternal outcomes for vaginal
operative time. Pooled estimates not included for,

However, there are currently j
mend their use.

It is designed to mininy
reduce any suction effect once access has been achieve
Testing in simulation suggests that its use is associated with
lower applied pressures and greater elevation of the fetal
head compared with ‘digital’ vaginal push-up** and Fetal
Pillow.%® The clinical significance of the difference in eleva-
tion is uncertain and the precise technique used to perform
digital push-up in the comparator group is not described.
Given that it is difficult to perform manual vaginal disim-
paction using a whole hand on the simulator in which the
device was tested, and that the authors refer to measuring
the surface area of fingertips, it is unlikely that a cupped,
whole hand was used to perform the vaginal push-up. A

applied pressure to the head and
g.42.68

Favours Vaginal push up Favours Reverse breech

breech extraction (a) uterine incision extension, (b) estimated blood loss and (c)
igh levels of heterogeneity (I*>95%).

minimal number of Tydeman Tubes have been used clini-
cally.*? Further research in a clinical setting, and compared
with appropriately trained for and executed manual vaginal
disimpaction, is required to investigate its efficacy and safety
before use.*”

6.6.2 | C-snorkel

The C-snorkel is a disposable tube with ventilation ports,
intended to release the vacuum between the fetal head and
vaginal wall. There are very little data on the use of the
C-snorkel*® and recent reports suggest that it may have
been withdrawn from the market.%®

6.6.3 | Fetal head elevators

Specifically designed obstetric spoons, which look similar to
a single blade of an obstetric forceps, have been described to
deliver an IFH.%” These include the Coyne spoon, Sellheim
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(A)
Vaginal pushup  Reverse breech extraction Risk Difference Risk Difference

Study or Subgroup Events Total Events Total M-H, Random, 95% CI M-H, Random, 95% ClI

Bastani 2012 0 30 0 29 0.00 [-0.06, 0.06] —+

Fasuhaa 2002 39 a4 14 54 0.46[0.30, 0.63] -

Frass 2011 13 a9 11 a9 0.03[F0.11,0.18] —

MNooh 2017 14 96 7 el 0.08[-0.01,017] ——

Saleh 2014 7 40 4 40 0.07 [-0.08, 0.23] -1+t

Veisi 2012 0 35 0 7 0.00 [-0.05, 0.05] -+

-1 0.5 0 0.5 1
Favours Vaginal push up Favours Reverse breech
(B)
Vaginal pushup  Reverse breech extraction Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Rand 95% CI

Frass 2011 14 59 12 59 52.3% 1.17[0.59, 2.31]

Mooh 2017 21 96 8 96 47.7% 263[1.22 563

Total (95% CI) 155 155 100.0% 1.72[0.77, 3.82]

Total events 35 20

Heterogeneity: Tau®=0.20; Chi*= 244 df=1{P=012), F=59%

I

b t
0.0 0.1

{
7= - 100
Testfor overall effect Z=1.33{P=0.18) Favours Vaginal pus breech
(€)
Vaginal push up Reverse breech extraction Mean Difference Me; erence
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% lom, 95% CI
Bastani 2012 7705 30 76 0.6 29 0.10[-0.18,0.3 T
Fasubaa 2002 78 02 54 9 0.2 54 -1.20[-1.28,-1.12]
Weisi 2012 9.54 063 35 9.51 0.69 37 0.03 [0, -
0 2 4

FIGURE 7 Perinatal outcomes for vaginal push up versus reverse b
Mean Apgar at 5minutes. Pooled estimates not included for (a) and (c

the 1950s. However, there are an abs
strating safety, very little evidence for,
obstetric practice and risk of inappropr
maternal visceral injury.”’

make firm rec-
e of one technique over
sed ag using a single forceps
oyed abdominally, or bladder fill-
ing to assist delivery o IFH.”* None of these practices
are supported by evid ” Moreover, use of a vacuum at
CB has the potential to cause significant fetal injury such

as intracranial and subgaleal haemorrhage, and should be
avoided.”””!

another, cauti8
blade or ventous@&

7 | NON-TECHNICAL SKILLS

71 | Anticipation and preparation

While some intrapartum characteristics are associated with
an increased risk of IFH at CB, it is not possible to reliably
predict IFH. Obstetricians must therefore be prepared to

Favours Vaginal push up Favours Reverse breech

dmission, (b) Apgar score<7 at 5minutes and (c)
eterogeneity (I*>95%).

unter difficulties disimpacting a fetal head at all un-
nned caesarean births."” If there is any clinical suspicion
of an IFH at CB, the maternity theatre team should be alerted
preoperatively in the standard safety briefing in theatreand a
senior obstetrician informed. A trained midwife or obstetri-
cian should be allocated to don sterile gloves in preparation
for potential vaginal disimpaction. The team should ensure
that any intrapartum oxytocin infusion is discontinued and
GTN spray is readily available. The obstetrician should also
ensure that the operating table is at an appropriate height
and that a step is available if needed. These steps will help
the multiprofessional team to respond effectively if an IFH
is diagnosed.

If difficulties delivering an IFH are encountered, the ma-
ternity team should anticipate and prepare for associated
complications. This includes assessing for uterine incision
extensions and taking measures to prevent and manage
postpartum haemorrhage. The team should also consider
the potential need for neonatal resuscitation and ensure that
a senior neonatologist is present to assess the baby for signs
of birth injury.

7.2 | Communication and teamworking

IFH at CB is a team emergency that should be managed
with a multidisciplinary approach. While the operating
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obstetrician performs many of the techniques required to di-
simpact the fetal head, everyone in theatre has a role to play,
and shared understanding is key. Anaesthetists may need
to administer tocolysis or adjust the operating table, as well
as communicate with the parents and be cognisant of the
increased risk of postpartum haemorrhage. Midwives may
be requested to perform vaginal disimpaction, and crucially,
should be trained and confident to do so effectively. Theatre
staff may need to provide a step to the operating obstetri-
cian to help with ergonomics and/or support the woman’s
legs during vaginal disimpaction. They may also need to call
for help from senior obstetricians and neonatologists, clearly
conveying the nature and urgency of the situation.

When managing an IFH at CB, maternity staff should
apply the general principles of teamworking, communi-
cation and escalation, embedded in essential training for
intrapartum emergencies. This includes using closed-loop
communication when allocating roles, delegating tasks,
and giving instructions.”® It is important that the maternity
team uses consistent language to escalate the emergency.
In other obstetric emergencies, such as shoulder dystocia,
clearly and calmly declaring the emergency using unambig-
uous terminology facilitates teamworking, communication
and management.”® Similarly, on diagnosing an IFH at CB,
the obstetrician should clearly and calmly declare the emer-
gency stating: ‘this is an impacted fetal head’. Further work
is ongoing to understand the specific principles for commu-
nication and teamworking in relation to the managemen
IFH at CB.

Issues concerning communication and shared
making with those in labour and their birthp

ABC collaboration consulted with wo

communication, language and te

should be mindful of conversa of par-
ents, but also be awg e women and
birth partners to aff should ex-

terms, such
over time.

Techniques used to disimpact the fetal head are often poorly
documented, particularly where ‘push’ or ‘pull’ methods
have not been employed."* However, lack of documenta-
tion hinders research, audit and learning from cases of [IFH
at CB. Furthermore, inadequate documentation is more
likely to have medicolegal consequences. As with shoulder
dystocia, the use of a structured documentation proforma
would improve record keeping and facilitate understanding
and training.”* Such tools are under development as part of
the ABC collaboration. Maternity units should also consider

J 0 An International Journal of
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developing mechanisms for local incident reporting and
monitoring of cases.

9 | TRAINING

It is essential that clinicians are familiar with disimpaction
techniques to reduce the potentially devastating complications
associated with IFH. However, techniques are difficult to learn
experientially. In addition, IFH is unpredictable, and an expe-
rienced consultant obstetrician may not be easily available. A
recent survey of UK trainees and ¢gnsultant labour ward leads
reported that current training fo at CB is inconsistent and
inadequate.* Over half of UK obs
feel confident performing reversg
than one in 10 are familiar wi
This is likely to reflect inadequ!
obstetricians have recej
life or simulation) i

ead are mostly not visible
ay not clearly articulate all
ives are often asked to push

stepwise management algorithm to
staff in managing IFH at CB, developed as
collaboration. Algorithms can facilitate im-

ation should be multiprofessional and use a validated,
-fidelity birth simulator that realistically simulates an IFH
and facilitates rehearsal of all disimpaction techniques.”®”

10 | OPINION

o There is a lack of high-quality, adequately powered, ran-
domised trials comparing techniques to prevent and man-
age IFH at CB, with significant weaknesses in the current
evidence base.

o A consensus-based, universally accepted definition of
IFH at CB is required for future research and training.

o Research is needed into language, communication and
shared decision-making with those in labour and their
partners during and after I[FH at CB.

o Ahigh-quality, well-designed, large randomised controlled
study based on agreed definitions and using structured
documentation, should evaluate usefulness and safety of
interventions for recognition and management of IFH.

o The context and indications for the use of Fetal Pillow
requires further investigation into both clinical and
cost-effectiveness.

o A standardised multiprofessional training programme
based on best available evidence should be developed and
implemented.
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DISCLAIMER 9.

The available literature on IFH at CB is limited but expanding.
In view of the increased recognition of this obstetric emergency

and associated severe injuries, this Scientific Impact Paper (SIP) 10.

has been released before the publication of some of the stud-
ies cited. The structure of this SIP therefore differs from the
standard format. The developers will update the SIP when the

systematic review and DiSIMpact study have been published. 1.
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APPENDIX 1

Techniques for the prevention and management of impacted fetal head

FIGURE A1 Fetal Pillow. Image reproduced courtesy of Cooper Surgical, Inc

FIGURE A2 Vagina action. Image reproduced with permission from Avoiding Brain Injuries in Childbirth (ABC) Collaboration.
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FIGURE A3 Reverse breech extraction. T e or both feet (1), applies traction towards the woman's feet to deliver the legs and
abdomen (2), rotates the body in the midline to  (3), and applies traction towards the woman's head to deliver the baby's head (4).

Image reproduced with permission from Avoiding®Br

FIGURE A4 Patwardhan method. Image reproduced with permission from Avoiding Brain Injuries in Childbirth (ABC) Collaboration.
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APPENDIX 2

Anticipate

e Clinical
features
of obstructed
labour

* Low fetal
station

¢ Malposition
of fetal head

e Advanced
cervical
dilatation

* Failed assisted
vaginal birth

Explain
possibility

of impacted
fetal head to
woman and
birth partner

act according

* Ensure baby
is assessed by
neonatologist
for signs of
birth injury

Anticipate and pre|

3|0

Obstetrics and Gynaecology

Algorithm for impacted fetal head

Prepare

¢ Inform senior
obstetrician

Alert team in
safety briefing

Allocate
midwife /
obstetrician
to don sterile
gloves

Anaesthetist
to have GTN
available

e Ensure
appropriate
table height/
step available

Consider
pre-incision
vaginal
disimpaction
(manual /
fetal pillow)

(2]

Flex, abduct
and support
woman'’s legs

at caesarean section

. . If standard manoeuvres have failed
Diagnose impacted fetal head w veral

Clearly and calmly as:
‘impacted fetal head’

Declare the emergency

Allocated team memD
on communication with
and birth partner

Request senior o
senior midwife

Call for help

d to consider
Pause

Abdomin
df

! cephc

sultant obstetrician

Change approach
if no progress
Try either technique first
depending on clinical
circumstances and
operator experience

Consider inverted
T or J incision

()

Reverse breech

Vaginal

disimpaction extraction

Repeat all of the above or consider Patwardhan’s manoeuvre
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DISCLAIMER

The Royal College of Obstetricians and
Gynaecologists produces guidelines as an educa-
tional aid to good clinical practice. They present
recognised methods and techniques of clinical
practice, based on published evidence, for consid-
eration by obstetricians and gynaecologists and
other relevant health professionals. The ultimate
judgement regarding a particular clinical proce-
dure or treatment plan must be made by the doctor
or other attendant in the of clinical data pre-
sented by the patient and the{@i@gnostic and treat-
ment options available.

This means that RCOG ( anlike pro-
tocols or guidelines iss ) , as they
are not intended s i rections de-

fining a singl anagentent. Departure
rotocols or guidelines
in the patient’s case

nt decision is taken.

s after publication.

considered for update 3 years after publica-
termediate assessment of the need to update
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