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evidence on the proposed topic and the results presented contribute to clinical practice.

Key points

o The main causes of difficult fetal extraction during cesarean section are deeply impacted fetal head and floating presen-
tation of the fetus.

 Studies of management techniques for difficult fetal extraction during cesarean section and the maternal and neonatal
results lack scientific evidence, as these predominantly come from case reports, small case series and expert opinions.

o The deeply impacted fetal head is usually associated with prolongation of the expulsion period and/or unsuccessful
attempts at operative vaginal delivery.

o The main maternal complications associated with the management of the deeply impacted fetal head are lacerations in
the lower uterine segment, hematomas in the uterine ligaments and injuries to the uterine vessels, cervix and/or urinary
tract.

o The main neonatal complications associated with the management of a deeply impacted fetal head are intracranial
hemorrhage, fractures of the skull and/or cervical spine, nerve injuries, perinatal asphyxia and even death.

o Among the maneuvers for delivery of the deeply impacted fetal head, the abdominovaginal delivery (push method)
seems to be the most associated with maternal and neonatal complications.

+ Inthe non-insinuated and floating fetal head, the internal podalic version followed by pelvic extraction differs from the
reverse breech extraction (pull method). When the fetal head is high in the pelvis, the fetus is internally ejected before
the extraction of its body segments, similar to the internal version performed in the vaginal delivery of the second twin
with floating presentation of the fetus.

Recommendations

o The main strategies for obtaining atraumatic fetal extractions in cesarean sections are the creation of appropriately sized
incisions and the institution of pharmacological body and uterine relaxation.

o Repairing full-thickness defects of the myometrium and performing hysterotomies in the upper zone of the uterine
segment apparently contributes to eliminate the risk of the placenta accreta spectrum (PAS) associated with low hys-
terotomies performed in advanced stages of labor and when fetal extraction is difficult.

o DPreparation for the management of the deeply impacted fetal head must include guidance for the parturient woman
and her companions regarding obstetric challenges, discussion between the obstetrics, anesthesiology and nursing
teams, and the development of a fetal extraction plan. Uterine relaxation and good positioning of the hysterotomy are
recommended. The hand that will manipulate the fetal head must be slowly and carefully inserted. In abdominovaginal
delivery, the woman must be positioned with her lower limbs elevated, and the time after hysterotomy must be timed,
recorded and communicated.

o In the management of the deeply impacted fetal head, very low hysterotomies should be avoided. One should not act
with haste and force, and a few seconds should be spent evaluating the anatomy, even in the presence of fetal brady-
cardia. When manipulating the fetal head, the operator must not flex the wrist against the myometrium, between the
incision and the uterine cervix.

o The main maneuvers for the abdominal release of deeply impacted fetuses are the abdominovaginal delivery (push
method), the reverse breech extraction (pull method) and the Patwardhan maneuvers.

o In abdominovaginal delivery, the associated use of obstetric levers (or a branch of forceps) or disimpacting systems
(“fetal pillow”) potentially reduces the likelihood of uterine trauma and other complications.

o In the non-insinuated and floating fetal head, the internal podalic version followed by pelvic extraction or extraction
with the aid of the vacuum extractor, lever or forceps are the easiest and safest options; the first option is usually faster.
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_ Difficult fetal extraction in cesarean section

Background
Despite its low incidence, difficult fetal extraction during
cesarean section is an eventuality associated with increased
maternal and neonatal morbidity. Among the various caus-
es that make fetal extraction in cesarean sections difficult,
the most notable are the deeply impacted fetal head and
floating presentation of the fetus.®

At the same time, an increase in the rates of cesarean
sections performed in the second stage of labor has been
observed, often due to failure or lack of attempt at operative
vaginal birth.?) In addition, the increase in the prevalence
of high-risk pregnancies that motivate earlier terminations
favors the occurrence of other factors complicating fetal ex-
traction, with emphasis on low birth weight and anomalous
presentations.®®

Although there have been advances in studies related
to techniques for managing difficult vaginal births, the in-
formation available regarding difficulties in cesarean sec-
tions lacks scientific evidence, which predominantly comes
from case reports, small case series and expert opinions.
Therefore, training obstetricians in related skills and invest-
ing in studies with more robust levels of evidence and de-
grees of recommendations are essential actions to optimize
the management of difficult fetal extraction during cesare-
an section.®

What are the main causes of difficult
fetal extraction in cesarean sections
and the main associated factors?
Deeply impacted fetal head and floating fetal presentation
are the main causes of difficult fetal extraction during ce-
sarean section. Other causes include extremely low birth
weight fetuses, breech and transversal presentations, pla-
centas implanted in the anterior segment, uterine leiomy-
omas and the presence of Bandl’s ring in cases of imminent
uterine rupture.V

Cases of deeply impacted fetal head are often accom-
panied by prolongation of the expulsion period and/or
failed attempts at operative vaginal delivery. Floating pre-
sentations of the fetus are associated with cesarean sections
performed in the absence of labor and changes in fetal stat-
ics (transverse and oblique situations).!

What is the association between difficult
fetal extraction during cesarean section

and the placenta accreta spectrum?
Undoubtedly, uterine trauma is the main causal factor of
the PAS. Therefore, cesarean section is the main risk fac-
tor. The healing process of hysterotomies, through fibrosis,
creates tissue without elasticity. When pulled, this tissue is
predisposed to additional damage, myometrial thinning,
dehiscence, uterine defects and collagen exposure, all as-
sociated with the etiology of PAS. This pathophysiological
mechanism explains the association of PAS with multiple
cesarean sections and other causes of uterine damage, such
as uterine dilation and curettage.®

I -

The occurrence of severely invasive placentas in pa-
tients after the first cesarean section and in the absence of
other causal factors raises the possibility of other mecha-
nisms producing a primary uterine defect. Extensive uter-
ine defects occurring in patients operated after the ad-
vanced dilation phase and/or during the expulsion period
have already been demonstrated. In these situations, the
hysterotomy is usually performed a few centimeters from
the internal cervical os and there is intense action of colla-
genase in the lower uterine segment, resulting in anatomi-
cal changes. Subsequent healing with a full-thickness defect
favors spontaneous lower uterine dehiscence.®

Low transverse hysterotomies potentially compromise
irrigation from the cervicouterine arteries and promote ar-
eas of hypovascularization in the low uterine segment. In
these areas, the absence of decidual development below the
uterine incision is also observed in subsequent pregnan-
cies, with only the amnion present in these thin regions.
) Histologically, the segment integrates the uterine cervix
and presents a high percentage of collagen, which is pro-
gressively greater in areas close to the internal cervical os.
Therefore, primary repair of low-segment full-thickness
defects has a high rate of spontaneous recurrence, unlike
more superior segmental areas. In cases of spontaneous
uterine dehiscence, immunocytochemical analyzes of the
edge defects reveal a complete absence of growth factors,
explaining the tissue rupture and the high rate of recur-
rence after primary repair.®)

Although the high presence of collagen in the lower
uterine segment reduces bleeding from a hysterotomy and
facilitates hysterorrhaphy, the resulting damage appears to
be highly favorable to the subsequent development of PAS
in this topography of the uterus. The upper portions of the
uterine segment, close to the topography of the peritoneal
reflection, present notable changes in their thickness, great-
er supply of growth factors and better blood supply coming
from direct and anastomosed branches of the uterine ar-
teries. Therefore, with the internal cervical os as the lower
limit, three zones can be identified in the uterine segment:
a short upper one, an intermediate one and a lower one, the
thinnest of all, with a height of 2-4 cm, located behind and
adhered to the bladder wall (Figure 1).®

Hysterotomies are usually performed in the lower
uterine segment area (less irrigated), resulting in less fibro-
blast migration and a poor healing process. Hysterotomies
performed in the upper uterine segment bleed more, but
are safe and easy to repair and, contrary to the prevailing
concept that this area is more prone to rupture, this risk
is practically ruled out.”) Therefore, repairing full-thick-
ness defects and performing hysterotomies in the upper
uterine segment area seems to contribute to eliminating
healing problems and full-thickness defects. This points to
the need to rethink older recommendations and eliminate
this risk of PAS associated with cesarean sections with low
hysterotomies, particularly those carried out in advanced
stages of labor and when fetal extraction is difficult.®
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Source: lllustration by Felipe Lage Starling (authorized).

Green zone: superior, close to the peritoneal reflection, thicker and vascularized.
Yellow zone: intermediate.

Red zone: lower, the thinnest, 2-4 cm high, behind and attached to the bladder wall.

Figure 1. Topographic representation of uterine segment areas
according to collagen percentage and blood supply

What are the general principles

that facilitate fetal extraction

in cesarean section?

The main strategies for obtaining atraumatic fetal extractions
in cesarean sections are the creation of appropriately sized
incisions and pharmacological uterine relaxation.!?

Given possible difficulties in fetal extraction, the trans-
verse skin incision should not be less than 15 cm. The ab-
dominal wall opening and hysterotomy must also be of ad-
equate size. The uterine incision must always be longer than
10 cm. The adoption of Maylard’s extended laparotomy and
transverse segmental hysterotomy with cephalad-caudad
blunt expansion should be evaluated. In this, after an in-
cision of the anterior uterine segment performed with the
scalpel and forceps, the operator performs the hysterotomy
with blunt digital expansion, with the index and middle fin-
gers of one hand pulling towards the uterine body and the
same fingers of the other hand expanding in the direction
of the cervix. This technique provides a protective and po-
tentially wider opening of the uterine arteries."? Also with
the intention of preventing vascular and ureteral injuries,
and despite the greater risk of uterine rupture in subse-
quent pregnancies, the option can be to perform extended
hysterotomies in inverted T or J. Therefore, when deciding
for these incisions, fetal statics and size, the location of the
placenta, the presence of leiomyomas, the development of
the lower uterine segment and future pregnancy plans must
be considered."®!V Fetal head extraction should preferably
be performed in the occipital (OP) or occiput sacrum (OS)
position. Therefore, the fetal head must be rotated to OP or
OS using the Geppert maneuver, and released through hys-
terotomy by its biparietal diameter (9.5 cm), smaller than
the occipital frontal diameter (13 cm) of the transverse po-
sition varieties."'?

Adequate uterine relaxation can be achieved with an
intravenous infusion of 50 pg of nitroglycerin. This dose
can be repeated four more times at 60-second intervals
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until relaxation is adequate. Attention should be paid to
maternal hypotension and fetal hypoxia.!'® Other utero-
lytics, such as beta-agonists (terbutaline, salbutamol) and
atosiban can also be used. In patients undergoing general
anesthesia, inhalational agents used for anesthetic mainte-
nance, such as sevoflurane, desflurane and isoflurane, also
provide dose-dependent uterine relaxation.!¥

What is the pathophysiology and
how should the deeply impacted
fetal head be managed?
When the entire fetal head occupies the vagina during the
expulsion period, the vaginal tissues mold themselves to
the fetal head resulting in a “suction” effect similar to that
promoted by vacuum extractors cups. The immobility of the
cephalic pole on vaginal examination and/or the absence of
space between the fetal head and the pubic symphysis, con-
firmed by the difficulty in introducing the hand that elevates
and extracts the fetus through the hysterotomy during the
cesarean section, demonstrates the deep insinuation of the
fetal head. Impaction occurs in approximately 16% of cesar-
ean sections performed during the expulsion period and is
usually associated with a prolongation of the expulsion peri-
od and/or unsuccessful attempts at operative vaginal birth.(*)

When managing the impacted fetal head, the usual
fetal extraction maneuvers are often performed using ex-
cessive force with a greater likelihood of maternal and fetal
trauma. Lacerations of the lower uterine segment, hemato-
mas in the uterine ligaments and injuries to the uterine ves-
sels, cervix and/or urinary tract are more common. Uterine
trauma evolves into postpartum hemorrhage, and the risk
of puerperal infection is greater. The newborn can devel-
op serious injuries, such as intracranial hemorrhage, skull
fracture, nerve injuries, cervical spine fracture, perinatal as-
phyxia and even death. When associated with a prolonged
expulsion period and/or unsuccessful attempts at operative
vaginal birth, it is not always possible to determine if the
injuries resulted solely from the maneuvers performed.®>1”)

The preparation of the patient and the team must
include guidance from the parturient and companions
regarding the obstetric challenges linked to the situation,
discussion between the obstetrics, anesthesiology and nurs-
ing teams, and the development of a fetal extraction plan.
Management can be optimized through adequate uterine
relaxation, good positioning of the hysterotomy and slow
and careful insertion of the hand that manipulates the fe-
tal head. The combined use of the vaginal hand or instru-
ments that elevate the fetal head can provide controlled ex-
traction of the cephalic pole. If an abdominovaginal birth
is planned, the parturient must be quickly positioned with
the lower limbs elevated, while avoiding contamination of
the surgical field at the same time. The time after hysterot-
omy must be timed, recorded and communicated to those
involved in the care.?

In cesarean sections performed during prolonged
expulsion periods, the hysterotomy area is usually larger.
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Very low hysterotomies should be avoided, as the risk of
extending the incision into the vagina is greater, increasing
the likelihood of bladder and/or ureteral injury and making
surgical repair extremely difficult. Guidelines for managing
the impacted fetal head also include: not acting with haste
and force, spending a few seconds evaluating the anatomy,
even in the face of fetal bradycardia, and not flexing the
wrist against the myometrium between the incision and
the uterine cervix. After slowly positioning the hand un-
der the fetal head, pressure should be applied towards the
maternal abdomen, with the intention to elevate the fetal
head and body. Optionally, the assistant can try to move the
fetal shoulders towards the mother’s head, while the other
obstetrician tries to extract the cephalic pole through the
hysterotomy. The extraction of the fetal head should only
be performed when it is occupying the maternal abdomen,
completely detached from the pelvis. In the scenario where
there is no space for the hand to penetrate between the fe-
tal head and the pubis, extraction can be obtained by po-
sitioning the hand lateral to the fetal head. This strategy is
made easier since the transverse diameter of the pelvis is
larger than the anteroposterior diameter. Keeping the wrist
straight and the arm in the midline, avoiding pressing on
the uterine angles, the hand is moved under the fetal face
or neck. Sequentially, the fetal head is flexed and elevated
towards the mother’s head, keeping the arm erect and in the
midline, parallel to the mother’s body.®

Several specific maneuvers can be used for the abdom-
inal delivery of deeply impacted fetuses. In the abdomi-
novaginal delivery (push method), the parturient is posi-
tioned with her legs flexed and abducted, and may also be
supported in stirrups. After abdominal and vaginal asepsis
and antisepsis, an assistant inserts a vaginal hand through
the sacral void, grasps the fetal head and moves it superiorly,
undoing the impaction and facilitating fetal extraction by the
obstetricians performing the cesarean section. The assistant’s
fingers must be positioned apart, seeking to grasp the larg-
est possible area of the skull, avoiding excessive, potentially
traumatic focal pressure. Using the abdominal route, one of
the operators simultaneously performs upward traction on
the fetal shoulders. Once the fetus is disimpacted, the fetal
head is flexed and extracted through the hysterotomy (Figure
2).1819) In exceptional situations, this maneuver can be per-
formed by one of the obstetricians performing the cesarean
section. While one of the hands is inserted into the vagina to
elevate the cephalic pole, the other is kept on the abdomen
to prevent its deflection. Immediately after disimpaction, the
operator must change gloves and complete the abdominal
extraction.">?” Although efficient, this maneuver is more
associated with prolongation of the hysterotomy, trauma to
the uterus and adjacent structures, skull fractures and severe
fetal morbidity.*!*?

When well applied via the combined vaginal route, ob-
stetric levers (or the branch of a forceps) potentially reduce
the likelihood of uterine trauma in abdominovaginal deliv-
ery. Disimpacting systems such as the fetal pillow have also

I -

© llustracéo: Felipe L. Starling

Source: lllustration by Felipe Lage Starling (auhtorized).

Figure 2. Abdominovaginal delivery (push method)

been used and studied (Figure 3).® This is a disposable bal-
loon cephalic elevation device inserted below the fetal head
just before the cesarean section. Immediately before laparot-
omy, the balloon is infused with 180 mL of saline solution,
providing an elevation of 2-3 cm of the fetal head. The device
is deflated and removed shortly after the cesarean section is
complete. Initial evidence from a meta-analysis including
heterogeneous and predominantly observational studies
indicated that the use of the fetal pillow is associated with
a reduction in the time between hysterotomy and delivery,
extension of hysterotomy, blood loss, need for blood trans-
fusion, other operative complications and length of hospital
stay.®® Neonatal acidemia, the risk of neonatal sepsis and the
need for neonatal intensive care were also lower.?¥

The use of disimpacting systems associated with re-
search protocols, clinical regulations and audit systems may
be recommended, although improved maternal and neona-
tal results needs to be investigated through more robust sci-
entific evidence.®

Source: Barbieri (2020).”
Figure 3. Fetal pillow
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In reverse breech extraction (pull method) after en-
larged hysterotomy, the operator’s hand must be inserted
towards the uterine fundus. The fetal ankles are grasped
and pulled inferiorly. Traction must be applied parallel to
the axis of the legs, avoiding fracturing the tibia and/or
fibula. After the pelvic pole version, delivery is performed
as a classic pelvic extraction by applying the Mauriceau-
Smellie-Veit maneuver (Figures 4 and 5).%® Compared
to abdominovaginal delivery (push method), the reverse
breech extraction reduces the length of hysterotomy, blood
loss, the need for blood transfusion and surgical time.®”?”

© llustragéo: Felipe L. Starling

Source: lllustration by Felipe Lage Starling (authorized).

Figure 4. Reverse breech extraction (pull method)

Source: Photographic records of the authors.
1. Delivery of the legs. 2. Delivery of the trunk by flexion of the thoracolumbar region. 3. Delivery of the first
shoulder. 4. Delivery of the second shoulder. 5. Delivery of the head.

Figure 5. Sequencing of the release of fetal body segments in reverse
breech extraction (pull method)

In the Patwardhan maneuvers described in 1957, re-
verse breech extraction is preceded and optimized by the
release of the upper limbs through hysterotomy, with the
operator’s hands positioned on the abdomen and pelvis
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of the fetus. The position of the fetal back determines the
sequencing of limb release and the positioning points of
the operator’s hands and fingers for the reversal of the fetal
trunk.%*V

For deeply impacted fetuses with an anterior back, the
recommended Patwardhan maneuver is “shoulder first”
This is the most frequent fetal static, usually with anterior
oblique position varieties (left occipiut anterior [LOA] and
right occiput anterior [ROA]) or OP. The sequencing begins
with the delivery of the shoulders through hysterotomy,
starting with the most easily accessible arm. After complete
delivery of the arms, the operator’s hands are positioned bi-
laterally on the lower part of the fetal trunk, with the sup-
port of index fingers on the posterosuperior iliac spines and
the other four fingers on the fetal abdomen. The trunk is
reversed by a flexion movement with subsequent delivery
of the lower limbs and fetal head, without the need for ma-
nipulation of these body segments (Figures 6 and 7).

@ llustragao: Felipe L. Starling

Source: lllustration by Felipe Lage Starling (authorized).
1. Delivery of the shoulders. 2. Delivery of the trunk by flexion. 3. Delivery of both legs. 4. Delivery of the head.

Figure 6. Patwardhan “shoulder first” maneuver for the delivery of
fetuses with anterior back

In fetuses with lateral dorsum (on the left or right),
the recommended Patwardhan maneuver is also “shoul-
der first” The varieties of position are usually transverse
(left occiput transverse [LOT] and right occiput transverse
[ROT]). The sequencing begins with the delivery of the
shoulders, starting with the anterior arm that will be on the
same side of the fetal back and more easily accessible. After
delivery of the anterior arm, it is necessary to rotate the fetal
trunk for better positioning and delivery of the posterior
arm. Next, the trunk will be reversed and released by a flex-
ion movement followed by the delivery of the lower limbs
and fetal head (Figures 8 and 9).¢%*!

In fetuses with a posterior back, usually in posterior
oblique positions (left occiput posterior [LOP] and right
occiput posterior [ROP]) or OS, two maneuvers are pro-
posed by Patwardhan. The first is identical to the reverse
breech extraction using the pull method, in which the op-
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Source: Photographic records of the authors.
1. Delivery of the shoulders. 2. Delivery of the trunk by flexion. 3. Delivery of the legs. 4. Delivery of the head.

Figure 7. Sequencing of the delivery of fetal body segments in the “shoulder first” Patwardhan maneuver in fetuses with anterior dorsum

erator’s hand inserted into the uterine fundus grasps the
ankles and pulls them inferiorly to obtain the pelvic pole
version and classic pelvic extraction (Figure 10). In the
second maneuver, the sequence begins with the delivery of
one of the arms, the most easily accessible. Then, the leg
on the same side as the arm that was removed is delivered.
Next, the leg on the contralateral side is released. After the
delivery of these three limbs, the operator’s hands are posi-
tioned bilaterally on the lower part of the fetal trunk with
the support of index fingers on the fetal abdomen and the
other four fingers on each side of the fetal back. The trunk
is reversed and released by a flexion movement, followed by

Source: llustration by Felipe Lage Starling (authorized). the delivery of the arm that was not previously released and

1. Delivery of the anterior shoulder. 2. Delivery of the posterior shoulder. 3. Delivery of the trunk by flexion. 4. the fetal head (Figures 11 and 12)_(30,31)
Delivery of the legs. 5. Delivery of the head.

© llustragéo: Felipe L. Starling

In a meta-analysis of observational studies, prolon-

Figure 8. Patwardhan “shoulder first” maneuver for the delivery of . . . .
gation of hysterotomy was more associated with abdomi-

fetuses with lateral backs

Source: Photographic records of the authors.
1. Delivery of the anterior shoulder. 2. Delivery of the posterior shoulder. 3. Delivery of the trunk by flexion. 4. Delivery of the legs. 5. Delivery of the head.

Figure 9. Sequencing of the delivery of fetal body segments in the “shoulder first” Patwardhan maneuver in fetuses with lateral backs
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@ llustragéo: Felipe L. Starling

Source: lllustration by Felipe Lage Starling (authorized).
1. Delivery of the legs. 2. Delivery of the trunk by flexion. 3. Delivery of the shoulders. 4. Delivery of the head.

Figure 10. First maneuver proposed by Patwardhan for the delivery of
fetuses with posterior dorsum, identical to reverse breech extraction
using the pull method

© llustracao: Felipe L. Starling

Source: lllustration by Felipe Lage Starling (authorized).
1. Delivery of the arm on one side. 2. Delivery of the leg on the same side. 3. Delivery of the opposite leg. 4.
Delivery of the trunk by flexion. 5. Delivery of the opposite arm. 6. Delivery of the head.

Figure 11. Second Patwardhan maneuver for the delivery of fetuses
with posterior dorsum

novaginal delivery (push method) than with Patwardhan
maneuvers.®? However, in a more recent meta-analysis
comparing abdominovaginal delivery with Patwardhan
maneuvers, no differences were found between the tech-
niques regarding the length of the uterine incision, blood
transfusion, urinary tract injuries, postpartum hemorrhage,
admission to a neonatal intensive care unit and 5-minute
Apgar score < 7, thereby making practical recommenda-
tions difficult.®

What is the pathophysiology and how
should the floating fetal head be managed?
The non-insinuated, floating fetal head is defined by its
height at or above De Lee’s -3 plane. Although in this situa-
tion access to the fetal head is easy during cesarean section,
the apprehension necessary to perform its traction until
hysterotomy is difficult to obtain. In cesarean sections per-
formed on fetuses that are more adjusted to the pelvis, close
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Source: Photographic records of the authors.
1. Delivery of the arm on one side. 2. Delivery of the leg on the same side. 3. Delivery of the opposite leg. 4.
Delivery of the trunk by flexion. 5. Delivery of the opposite arm. 6. Delivery of the head.

Figure 12. Sequencing of the delivery of fetal body segments in
the second Patwardhan maneuver for the delivery of fetuses with
posterior dorsum

to the insinuation, when the head is elevated and flexed to-
wards the hysterotomy, uterine forces move it in the same
direction, which is the topography of least resistance. On
the contrary, in the floating head, uterine forces do not
move it through the incision, and the pressure placed on
the uterine fundus becomes inefficient, moving it laterally.
In this situation, the internal podalic version followed by
pelvic extraction or extraction using a vacuum extractor,
lever or forceps are the easiest and safest options and the
first is usually faster.®® Pay attention to the contraindica-
tion to use of the vacuum extractor before 32 weeks and to
its cautious use at 32-36 weeks, since the lower safety limit
for gestational age has not yet been established.*¥

The version in this scenario differs from the reverse
breech extraction (pull method), because, with the fetal
head high in the pelvis, the fetus is internally thrown be-
fore the extraction of the body segments, similar to the ver-
sion performed in the vaginal delivery of the second twin
with floating cephalic presentation. The procedure is per-
formed by inserting one of the operator’s hands deep into
the uterus, then grasping one or both feet by the ankle(s)
and pulling them through the hysterotomy. Simultaneously,
the other hand positioned external to the uterus guides the
fetal head towards the uterine fundus.®¥

Optionally, fetuses with floating heads can be extract-
ed using instruments. After hysterotomy and amniotomy,
a vacuum extractor cup, preferably flexible, can be placed
at the flexion point of the fetal head. In cesarean sections,
vacuum extraction is usually achieved without major diffi-
culties, as there is minimal anatomical resistance through
the hysterotomy. Other options include using levers and
forceps. Some levers options designed specifically for dif-
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ficult fetal extraction in cesarean sections are already avail-
able in the country. The levers can also be replaced by one of
the forceps branches traditionally used in operative vaginal
deliveries (Simpson, Kielland). Depending on the obstetri-
cian’s desire and experience, forceps can also be used with
application of both branches, followed by articulation, as-
sessment of safe grip and traction. There are smaller instru-
ments designed specifically for fetal extraction in cesarean
sections, and the Marelli forceps is the most common in our
country (Figure 13).%

Source: Photographic records of the authors.
From left to right: Kiwi OmniCup vacuum extractor, obstetric lever and Marelli forceps.

Figure 13. Instruments used in the delivery of fetuses with a floating
head

Final considerations

The greater prevalence of high-risk pregnancies determin-
ing earlier terminations and the evolution of neonatal in-
tensive care, providing greater survival for premature new-
borns, have increased the prevalence of cesarean sections
in fetuses with low birth weight and in anomalous presen-
tations. Childbirth care has evolved contemporaneously
with greater safety and use of cesarean sections, which cur-
rently have rates above those of scientific recommendations
in most countries. At the same time, instrumentation in
vaginal birth has reduced drastically, with greater unpre-
paredness of the new generation of obstetricians, inability
of teachers to teach the practice and increasing medical ju-
dicialization related to the procedures. This scenario led to
an increase in cesarean sections performed in the second
stage of labor, also frequently associated with difficulties in
fetal extraction. The suggested association of the PAS with
low hysterotomies, in particular with cesarean sections per-
formed during the expulsion period of deeply impacted fe-
tuses adds an obstetric risk of high lethality. Therefore, the
acquisition of skills and competencies related to childbirth
care, the use of forceps and vacuum extractors in the vag-
inal route of delivery and specific maneuvers for difficult
fetal delivery in cesarean sections has become essential in
the current process of training obstetricians, justifying the
importance of optimizing the study of this topic.

I

References

1. Levy R, Chernomoretz T, Appelman Z, Levin D, Or Y, Hagay ZJ. Head pushing versus reverse
breech extraction in cases of impacted fetal head during cesarean section. Eur J Obstet
Gynecol Reprod Biol. 2005;121(1):24-6. doi: 10.1016/j.¢jogrb.2004.09.014

2. Spencer C, Murphy D, Bewley S. Caesarean delivery in the second stage of labour. BMJ.
2006;333(7569):613-4. doi: 10.1136/bmj.38971.466979.DE

3. Purisch SE, Gyamfi-Bannerman C. Epidemiology of preterm birth. Semin Perinatol.
2017;41(7):387-91. doi: 10.1053/j.semperi.2017.07.009

4. Cornthwaite KR, Bahl R, Lattey K, Draycott T. Management of impacted fetal head at cesarean
delivery. Am J Obstet Gynecol. 2023 Aug 5. doi: 10.1016/j.aj0g.2022.10.037. [ahead of print].

5. Palacios-Jaraquemada JM. How to reduce the incidence of placenta accreta spectrum
independently of the number of cesarean? Matern Fetal Med. 2019;1(2):69-9. doi: 10.1097/
FM9.0000000000000020

6. Vikhareva Osser 0, Valentin L. Risk factors for incomplete healing of the uterine incision after
caesarean section. BJOG. 2010;117(9):1119-26. doi: 10.1111/j.1471-0528.2010.02631.x

7. El-Agwany AS. Considerable observations in cesarean section surgical technique and
proposed steps. Arch Gynecol Obstet. 2018;297(5):1075-7. doi: 10.1007/s00404-018-4672-1

8. Chen (L, Guo HX, Liu P, Huang R, Yang ZB, Tang L, et al. Three-dimensional reconstruction
of the uterine vascular supply through vascular casting and thin slice computed
tomography scanning. Minim Invasive Ther Allied Technol. 2009;18(2):98-102. doi:
10.1080/13645700902720324

9. Shao, Pradhan M. Higher incision at upper part of lower segment caesarean section. JNMA
J Nepal Med Assoc. 2014;52(194):764-70. doi: 10.31729/jnma.2727

10. Ammitzbll IL, Andersen BR, Lange KH, Clausen T, Lokkegaard EC. Risk factors for and
consequences of difficult fetal extraction in emergency caesarean section. A retrospective
registry-based cohort study. Eur J Obstet Gynecol Reprod Biol. 2023;283:74-80. doi:
10.1016/j.¢j0grb.2023.02.012

. Pergialiotis V, Mitsopoulou D, Biliou E, Bellos |, Karagiannis V, Papapanagiotou A, et al.
Cephalad-caudad versus transverse blunt expansion of the low transverse hysterotomy
during cesarean delivery decreases maternal morbidity: a meta-analysis. Am J Obstet
Gynecol. 2021;225(2):128.e1-13. doi: 10.1016/j.2j0g.2021.04.231

12.Blickstein . Difficult delivery of the impacted fetal head during cesarean section: intraoperative
disengagement dystocia. J Perinat Med. 2004;32(6):465-9. doi: 10.1515/JPM.2004.152

13. Dufour P, Vinatier D, Puech F. The use of intravenous nitroglycerin for cervico-uterine
relaxation: a review of the literature. Arch Gynecol Obstet. 1997;261(1):1-7. doi: 10.1007/
5004040050189

14. Yoo KY, Lee JC, Yoon MH, Shin MH, Kim SJ, Kim YH, et al. The effects of volatile anesthetics on
spontaneous contractility of isolated human pregnant uterine muscle: a comparison among
sevoflurane, desflurane, isoflurane, and halothane. Anesth Analg. 2006;103(2):443-7. doi:
10.1213/01.ane.0000236785.17606.58

15. Wyn Jones N, Mitchell EJ, Wakefield N, Knight M, Dorling J, Thornton JG, et al. Impacted fetal
head during second stage caesarean birth: a prospective observational study. Eur J Obstet
Gynecol Reprod Biol. 2022;272:77-81. doi: 10.1016/j.¢jogrb.2022.03.004

16. Sung JF, Daniels KI, Brodzinsky L, El-Sayed YY, Caughey AB, Lyell DJ. Cesarean delivery
outcomes after a prolonged second stage of labor. Am J Obstet Gynecol. 2007;197(3):306.
e1-5. doi: 10.1016/j.ajog.2007.07.005

17. Cornthwaite K, Draycott T, Bahl R, Hotton E, Winter C, Lenguerrand E. Impacted fetal head: a
retrospective cohort study of emergency caesarean section. Eur J Obstet Gynecol Reprod Biol.
2021;261:85-91. doi: 10.1016/j.ejogrb.2021.04.021

18. Landesman R, Graber EA. Abdominovaginal delivery: modification of the cesarean section
operation to facilitate delivery of the impacted head. Am J Obstet Gynecol. 1984;148(6):707-
10. doi: 10.1016/0002-9378(84)90551-9

19. Lippert TH. Abdominovaginal delivery in case of impacted head in cesarean section operation.
Am J Obstet Gynecol. 1985;151(5):703. doi: 10.1016/0002-9378(85)90172-3

20. Lippert TH. Bimanual delivery of the fetal head at cesarean section with the fetal head in
midcavity. Arch Gynecol. 1983;234(1):59-60. doi: 10.1007/BF02114726

21. Tan EK. Difficult caesarean delivery of an impacted head and neonatal skull
fracture: can the morbidity be avoided? J Obstet Gynaecol. 2007;27(4):427-8. doi:
10.1080/01443610701325861

22. Steer P). Is a fractured skull discovered in the neonate after caesarean section delivery always
evidence of negligence? BJOG. 2016;123(3):336. doi: 10.1111/1471-0528.13613

—_
puy

FEBRASGO POSITION STATEMENT



Alves AL, Nozaki AM, Silva LB _

23. Barbieri RL. The fetal pillow: a new option for delivering the deeply impacted fetal head. 0BG
Manag. 2020;32(7):8-11. doi: 10.12788/0bgm.0015 Alvaro Luiz Lage Alves

24. Di Girolamo R, Galliani C, Buca D, Liberati M, D’Antonio F. Outcomes of second stage cesarean Hospital das Clinicas, Universidade Federal de Minas Gerais, Belo Horizonte, MG, Brazil.
section following the use of a fetal head elevation device: a systematic review and meta-

analysis. Eur J Obstet Gynecol Reprod Biol. 2021,262:1-6. doi: 10.1016/j.ejogrb.2021.04043  Alexandre Massao Nozaki

Hospital das Clinicas, Faculdade de Medicina da Universidade de Sao Paulo, Sao Paulo, SP, Brazil.
25. National Institute for Health and Care Excellence (NICE). Insertion of a balloon device to ospital das Hinicas, raculdade de Medicina da Bniversidade e 530 Faulo, 530 Faulo faz

disimpact an engaged fetal head before an emergency caesarean section. Interventional Lucas Barbosa da Silva
procedures guidance [IPG515]. 2015 [cited 2023 Dec 10]. Available from: https://www.nice. Hospital das Clinicas, Sao Sebastido, P, Brazil.
org.uk/quidance/ipg515/chapter/1-Recommendations

. . o None to declare

26. Fong YF, Arulkumaran S. Breech extraction--an alternative method of delivering a deeply

engaged head at cesarean section. Int J Gynaecol Obstet. 1997;56(2):183-4. doi: 10.1016/ National Specialized Commission on Obstetric Emergencies of the Brazilian

50020-7292(96)02817-2 Federation of Gynecology and Obstetrics Associations (Febrasgo)
27.BerhanY, Berhan A. A meta-analysis of reverse breech extraction to deliver a deeply impacted President:

head during cesarean delivery. Int J Gynaecol Obstet. 2014;124(2):99-105. doi: 10.1016/j. Alvaro Luiz Lage Alves

jg0.2013.08.014

Members:

28. Waterfall H, Grivell RM, Dodd JM. Techniques for assisting difficult delivery at caesarean Gabriel Costa Osanan

section. Cochrane Database Syst Rev. 2016;2016(1):(D004944. doi: 10.1002/14651858. Samira El Maerrawi Tebecherane Haddad

(D004944.pub3 Adriana Amorim Francisco
29. Gq Peak A, Barwise E, Walker KF. Techniques for managing an impacted fetal head at Alexandre Massao Nozaki

caesarean section: a systematic review. Eur J Obstet Gynecol Reprod Biol. 2023;281:12-22. Brena Carvalho Pinto de Melo

doi: 10.1016/j.¢jogrb.2022.12.017 Breno José Acauan Filho

(arla Betina Andreucci Polido

30. Patwardhan BD, Motashaw ND. Caesarean section. J Obstet Gynaecol India. 1957;8(1):1-15. -
Eduardo Cordioli

31. Mukhopadhyay P, Naskar T, Delui R, Hazra S, Bhattacharya D. Evaluation of Patwardhan's
technic-afouryear studyin a rural teaching hospital. ) Obstet Gynecol India. 2005;55(3):244-
6.

Frederico José Amedée Peret
Gilberto Nagahama
Laises Braga Vieira

32. Jeve YB, Navti OB, Konje JC. Comparison of techniques used to deliver a deeply impacted fetal Lucas Barbc.:sa df‘ Silva )
head at full dilation: a systematic review and meta-analysis. BJOG. 2016;123(3):337-45. doi: Marc.elo Gylmaraes Rodrigues
10.1111/1471-0528.13593 Rodrigo Dias Nunes

Roxana Knobel
33. Elshwaikh SL, Elsokary AA, Abuhamama AM. Internal podalic version for delivery of high

floating head during cesarean section and neonatal outcome. J Obstet Gynaecol Res.
2019;45(7):1328-33. doi: 10.1111/jog. 13979

34. Schwarzman P, Walfisch A, Wainstock T, Segal I, Landau D, Sheiner E. Vacuum extraction
for the preterm newborn and the long-term neurological outcome. Am J Obstet Gynecol.
2017;216(15):5549. doi: 10.1016/j.2j0g.2016.11.883

35. Arad |, Linder N, Bercovici B. Vacuum extraction at cesarean section — neonatal outcome. J
Perinat Med. 1986;14(2):137-40. doi: 10.1515/jpme.1986.14.2.137

FEBRASGO POSITION STATEMENT 9 _



https://orcid.org/0000-0003-0189-9268
https://orcid.org/0000-0002-2359-0088
https://orcid.org/0000-0001-7155-0323

