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Preface

This past century has seen significant changes in
obstetrics due to dramatic technological advances.
More often than not these changes have led to positive
improvements in antepartum and intrapartum care.
Nonetheless, a timeless challenge for all providers
continues to be how to best take care of a pregnant
woman and her soon to be born child on labor and
delivery.

The purpose of this book is to merge traditional
obstetrics with what we have learned through tech-
nology and evidence-based medicine illustrated by
state of the art 3D illustrations and animations.

Too often tradition and local customs have deter-
mined our approach to labor and delivery management
and training. It is essential today that management and
training are based on the best available evidence so that
optimal care can be given to pregnant women and soon
to be born children. Each chapter in our text is refer-
enced by a comprehensive literature review seeking the
best available international evidence.

The anatomy chapter lays the foundation for the
book, by explicating the passage of the child through
the birth canal during normal and pathological child-
birth. Animations are used to further clarify the dif-
ferent birth mechanisms. Throughout the book we
provide insight into the mechanisms of normal child-
birth and the choices of obstetric interventions in the
delivery room and operating room using text, 3D
drawings, and animations. This combination gives
our book a unique perspective. We also discuss the

important topic of ethical dimensions of the birth
process including the crucial aspect of informed
consent.

Furthermore, by using the code that comes with
the book, one can open the 3D animations, which
are even more powerful than the static pictures
alone.

The first two editions of this book were based on
a Dutch initiative and therefore written in Dutch.
However, because obstetrics in the twenty-first cen-
tury has truly become a global enterprise, we decided
to have international collaboration as maternal and
perinatal morbidity and mortality are a global prob-
lem. We hope that this book will facilitate education
and help all those who care for pregnant women and
their children throughout the world to improve
their basic understanding of the birth process and
understand and prevent potential complications that
can arise.

It is very sad that the initiator of this project, Joep
Dorr, died in 2014, just before the book was com-
pletely ready. We have honored him by keeping his
name as first author on this edition.

P. Joep Dorr
Vincent M. Khouw
Frank A. Chervenak
Amos Grunebaum
Yves Jacquemyn

Jan G. Nijhuis



Classification of Evidence Levels

LE Al

LE A2:

Systematic reviews covering at least some
A2-level studies, in which the results of the
individual studies are consistent
Randomized comparative clinical studies
of good quality, sufficient size, and
consistency

Randomized clinical trials of moderate qual-
ity or insufficient size, or other comparative
studies (non-randomized, comparative
cohort study, patient-control study)
Non-comparative study

Expert opinion






Chapter

Anatomy

P.J. Dorr, S. Keizer, M. Weemhoff, M.C. de Ruiter, and V.M. Khouw

Introduction

Knowledge of the anatomy, the fetal skull, and the
bony and soft-tissue birth canal is required to under-
stand the passage of the infant through the birth canal
in either normal or pathological birth.

To produce the graphic figures depicting the fetal
skull and the birth canal, the authors used many

sagittal suture

atlases and textbooks. The most important publica-
tions are listed in the bibliography.1-3

Fetal Skull

The five skull bones (the two frontal bones, the two
parietal bones, and the one occipital bone) of the fetus
are not joined together yet, but separated from each
other by sutures and fontanels (Figure 1.1).

sagittal suture

coronal suture

anterior fontanel

frontal
suture

frontal

glabella
coronal suture

Figure 1.1 Skull bones, skull sutures, and fontanels of the fetus.

bone

fontanel

lambdoid suture

Obstetric Interventions, ed. P. Joep Dorr, Vincent M. Khouw, Frank A. Chervenak, Amos Grunebaum, Yves Jacquemyn,
and Jan G. Nijhuis. Published by Cambridge University Press. © Cambridge University Press 2017.



Section 1: Anatomy

The fetal skull is malleable since the parietal bones
can slide over the frontal bones and the occipital bone:
this is called molding (or moulage). Molding allows
the skull to adapt to the birth canal.

The sutures and fontanels can be determined
through internal examination for the orientation

Table 1.1 Skull dimensions

From - to

Neck - middle anterior
fontanel

Neck - forehead

Glabella - back of head

Chin - back of head

Lower jaw - middle anterior

(attitude and position) of the head in the true pelvis.
The posterior fontanel (triangular), the sagittal suture,
and the anterior fontanel (diamond-shaped) are crucial
orientation points in this examination (Figure 1.2).

The most important skull dimensions are shown
in Table 1.1 and Figure 1.3.

Presentation

Occiput presentation with maximum
flexion

Normal occiput presentation

Sinciput presentation

Brow presentation

Facial presentation

fontanel

Distance (d.) and circumference (c.) cm
d. suboccipitobregmatic 9.5-10
c. suboccipitobregmatic 32-33
d. suboccipitofrontal 10
c. suboccipitofrontal 34
d. fronto-occipital 12
c. fronto-occipital 34-35
d. mento-occipital 13.5-14
c. mento-occipital 35
d. submentobregmatic 9.5
c. submentobregmatic 34
d. biparietal 9.5
d. bitemporal 8-8.5
posterior fontanel
sagittal

anterior fontanel

Figure 1.2 Fontanels and sagittal suture.

Greatest transverse diameter

Smallest transverse diameter



d. suboccipitobregmatic

d. suboccipitofrontal

4. fronto-occipital

d. mento-occipital

d. submentobregmatic

Chapter 1: Anatomy

c. suboccipitobregmatic

c. suboccipitofrontal

c. fronto-occipital

¢. mento-occipital

¢. submentobregmatic

Figure 1.3A-C Distances (A, B) and circumferences (C).

Birth Canal

The birth canal consists of:

+ the bony birth canal: the true pelvis;

+ the soft-tissue birth canal: the lower uterine seg-
ment, the cervix, the vagina, the vulva, and the
pelvic floor musculature.

The Bony Birth Canal

The bony pelvis consists of the two innominate or
hip bones, the sacrum, and the coccyx. The innomi-
nate bones consist of the ilium, the ischium, and the

pubic bone. Anteriorly, the pubic bones are conjoined
by the pubic symphysis. Posteriorly, the ilium bones
are conjoined to the sacrum by means of the sacroiliac
joints. The sacrum is connected to the coccyx by
means of the sacrococcygeal joint. During pregnancy,
a slight and individually varying relaxation occurs to
the connective tissue of the pubic symphysis and the
sacroiliac joints. Because of this relaxation, more
room is created in the pelvis (Figure 1.4).

The boundary between the false and the -
obstetrically more important - true pelvis is formed
by the plane of the (true) pelvic inlet. The true



Section 1: Anatomy

pelvis has different dimensions at different points.
The plane of the midpelvis, with the ischial spines as
reference points, has the smallest diameter.
The plane of the pelvic inlet has a transverse oval

Table 1.2 Pelvic planes

Plane Boundaries: F(ront), Dimensions
L(ateral), B(ack) (cm): F(ront),
B(ack),
Tr(ansverse)
Pelvic inlet F: upper edge of pubic ~ FB: 10.5-11.5
symphysis
L: innominate line Tr: 13
B: promontory
Maximum pelvic F: middle posterior FB: 12-13
breadth plane of pubic
symphysis
L: obturator foramen Tr: 12-13
B: third sacral vertebra
Midpelvis F: lower edge of pubic FB: 11-12
symphysis
L: ischial spine Tr: 10.5-11.5
B: boundary of fourth/
fifth sacral vertebra
Pelvic outlet Anterior triangle: FB: 9.5-12
Two triangles F: lower edge of pubic Tr: 11-12
symphysis
L: ischial tuberosity
Posterior triangle:
L: ischial tuberosity
B: sacrococcygeal joint
pubic symphysis
promontory

pubic symphysis

longitudinal ischial
ovai spine
4 /5 sacral vertebra

shape. The plane of the pelvic outlet has an oval
shape in anteroposterior direction (Table 1.2,
Figures 1.5 and 1.6).

The pelvic axis passes through the midpoints of
the above-mentioned planes. This central axis of the
birth canal runs in a straight line from the pelvic inlet
to the midpelvis and then bends at an angle of
approximately 90° around the pubic symphysis to
the pelvic outlet (Figure 1.7).

sacroiliac joints
sacrum

ischium

pubic bone  pubic symphysis

Figure 1.4 Pelvis.

pubic symphysis

round

3 sacral vertebra

pubic symphysis

f ischial
tuberosity

sacrococcygeal joint

Figure 1.5 Pelvic inlet plane (A), maximum pelvic breadth (B), midpelvis (C), pelvic outlet (D).



pubic symphysis

ischial tuberosity

ischial spine

sacrococcygeal
joint
4th/ 5thsacral
vertebra

3rdsacral

promontory
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Figure 1.6 Pelvic planes.

Figure 1.7 Pelvic axis.
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Engagement of the presenting part is determined Table 1.3Planes of Hodge classification
by the lower-most engaged presenting (bony) part of o _
the infant (the head in a cephalic presentation) rela- Plane of Hodge  Position in the true pelvis
tive to the true pelvis. For this purpose, the true pelvis Hodge 1 Plane of the pelvic inlet
is divided into four pfarallel planes: the planes of Hodge 2 Plane parallel to HI, through the lower
Hodge (Table 1.3 and Figure 1.8). edge of the pubic symphysis
In the English-language literature, the engagement
. . . . . . Hodge 3 Plane parallel to HI and H2, through the
of the presenting part is described relative to the ischial ischial spines
spines. The level of the interspinal line (Hodge 3) is
Hodge 4 Plane parallel to HI, H2, and H3,

referred to as the “zero (0) station.” The indication of -
through the Sacrococcygeal joint

Figure 1.8 (A) Planes of Hodge. (B) The indication of the engagement of the presenting part on passage from the pelvic inlet to the pelvic floor.



biparietal distance

H3/
0 station

pelvic axis

posterior fontanel

the engagement of the presenting part on passage from
the pelvic inlet to the interspinal line is -5 through -1
(cm) and from the interspinal line to the pelvic floor is
+1through +5 (cm) (Figure 1.8B). “Station +5” means
that the presenting part is positioned on the pelvic
floor. If the head (in an occiput presentation) is
engaged past the third plane of Hodge (“0 station”),

Chapter 1: Anatomy

Figure 1.9 Head isengaged pastthe H3/0
station.

the largest diameter ofthe head (the biparietal distance)
has essentially passed the pelvic inlet and the child can
in principle be born vaginally (Figure 1.9).

In firm molding of the fetal head, with the lower-
most engaged part at or past the third plane of Hodge,
the largest diameter of the head may not have passed
the pelvic inlet yet (Figure 1.10).
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biparietal distance

H11-5 station

H3/

0 station

ischial spine

pelvic axis

Figure 1.10 Firmly molded head is
engaged up to the H3/0 station.

posterior fontanel

Pelvic Shapes

The classification of Caldwell and Moloy (1933, 1934)
is based on the shape of the pelvis. Knowledge of this
classification provides an understanding of the
mechanism of childbirth with different pelvic shapes
(Figure 1.11).

The gynecoid pelvis: has a transverse oval pelvic
entry, the pubic arch is wide, the true pelvis is
cylinder-shaped, the ischial spines are not promi-
nent, and the sacrum is biconcave.

The android or male-like pelvis: has a “triangular”
pelvic inlet, the pubic arch is narrow, the true
pelvis is funnel-shaped, the sacrum is less concave,
and the ischial spines are prominent.

The anthropoid pelvis: the pelvic inlet is oval-
shaped in an anteroposterior direction; the other
characteristics are the same as the android pelvis.
The platypelloid pelvis: has a pelvic inlet with
a short anteroposterior dimension and further
characteristics as in the gynecoid pelvis.



gynecoid

anthropoid
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Figure 1.11 Pelvic shapes: gynecoid (A), android (B), anthropoid (C), and platypelloid (D).

Internal Pelvic Examination

The internal pelvic examination can give an indica-

tion of the pelvic dimensions. The orientation points

are at the following anatomical structures:

+ The promontory: can usually not be reached
with the examination fingers (Figure 1.12). If,

however, the promontory is reached, the diagonal
conjugate - the distance from the lower edge of the
pubic symphysis to the promontory (normal
12-13 cm) - can be “measured.” The true conjugate
(the distance from the upper edge of the pubic
symphysis to the promontory) is  the
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Figure 1.12 Examination fingers.

pubic symphysis

diagonal conjugate

promontory

anteroposterior diameter of the pelvic inlet and is
1.5 cm shorter than the diagonal conjugate, and
therefore 10.5-11.5 cm (Figures 1.13 and 1.14).
The innominate line: in a normal pelvis, the lateral
and the posterior part of the innominate line
cannot be reached.

The rear of the pubic symphysis: is normally
smooth. Be aware of exostoses.

The sacrum: is normally hollow in two directions
(biconcave). Be aware of ridges.

The coccyx: is normally located at the end of the
sacrum and points to the front.

The ischial spines: are not normally prominent.
The distance between the ischial tuberosity: the
transverse distance of the pelvic outlet is deter-
mined by placing the knuckles (bend of the fingers
at the margin of the middle and distal phalanges)
from the second to the fourth fingers between the

ischial tuberosity- There is normally room for four
knuckles.

Figure 1.13 Diagonal conjugate and true
conjugate.



promontory sacroiliac joint

anterior inferior
iliac spine

sacrum
sacrococcygeal

joint
coccyx
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Figure 1.14 Pelvic orientation points.

anterior inferior
iliac spine

innominate line

ischial spine

ischial

pubic symphysis

Abnormal pelves can develop due to poor diet in the
past, vitamin D shortage (rickets), and traumas.
An internal pelvic examination is frequently painful
and has limited value. Additionally, the reproduci-
bility of the examination is poor. The only justifica-
tion for an internal pelvic examination in pregnant
women is a baby in breech position. If on internal
pelvic examination abnormalities are encountered,
a decision will be made to perform a cesarean
section.

The added value of pelvic examinations with the
use of X-rays, CT scans, or magnetic resonance im-
aging (MRI) has not been demonstrated.45

The Soft-Tissue Birth Canal

The soft-tissue birth canal is made up of the lower
uterine segment, the completely effaced and opened
cervix, the vagina, the vulva, and the pelvic floor
musculature (Figure 1.15).

During the final phase of the expulsion the birth
canal is elongated due to the diastasis of the pelvic
floor musculature.

Pelvic Floor

The perineum can be divided into an anterior
urogenital triangle and a posterior anal triangle.
The anterior urogenital triangle is divided by the
perineal membrane into a superficial and a deep
perineal space. The perineal membrane is situated

in a horizontal position. Anteriorly the perineal
membrane is continuous with the insertion of the
tendinous arch to the pubic bone. Posteriorly the
membrane is connected to the membranous perineal
body.

The erectile tissue and the clitoris are located in
the superficial perineal space and fused into the peri-
neal membrane. The erectile tissue is covered by the
ischiocavernosus and the bulbospongiosus muscles.
The superficial transverse perineal muscle divides
the perineum into the urogenital and anal triangles.
Together with the urethrovaginal muscle, the axons of
the bulbospongiosus muscle, and the external anal
sphincter, this muscle forms the perineal body
between the vagina and the anus (Figure 1.16).

The perineal membrane consists of an anterior
and a posterior part. The posterior part consists of
a bilateral transverse fibrous layer that connects the
lateral vaginal walls and the perineal body to the
inferior rami of the pubic bone and the rami of
the ischium. The anterior part of the perineal
membrane covers three muscles situated in the deep
perineal space. Alongside the circular external ure-
thral sphincter there is the compressor urethra muscle
of the inferior pubic ramus in front of the urethra to
the contralateral side, to unite there with this muscle
from the other side. Next to that, there is a sling-
shaped muscle - the urethrovaginal muscle - that
runs from the inferior pubic ramus and fuses behind
the vagina in the perineal body (Figure 1.17).6
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Figure 1.15 Soft-tissue birth canal.

pelvic axis

inferior pubic ramus Figure 1.16 Superficial peri-

superior pubic ramus
neal space.

ischiocavernosus muscles

bulbospongiosus
muscles

erectile tissue
ischial ramus

perineal body

perineal membrane

superficial transverse

perineal muscle anal sphincter muscle

levator ani muscle



Chapter 1: Anatomy

external urethral sphincter Figure 1.17 Deep perineal
space.
urethra
perineal
membrane
vagina
compressor urethra
muscle
urethrovaginal anal canal
muscle
levator ani muscle
puborectai sling

The anal triangle contains the anal canal, the anal 2 Cunningham F, Leveno K, Bloom §, et al. Williams
sphincters, and laterally the ischioanal fossae. Obstetrics. New York: McGraw-Hill, 2009
The boundary of the bottom of the anal triangle is 3 Putz R, Pabst R. Sobotta, Atlas van de menselijke
formed by the levator ani muscle, of which the pubo- anatomie. Houten: Bohn Stafleu van Loghum, 2006.
rectai muscle, the medial part of the levator, forms 4 Rozenburg P. Is there a role for X-ray pelvimetry in the
a sling-shaped loop around the anal canal and twenty-first century. Gynecol Obstet Fertil. 2007;35:6-12.
attaches ventrally to the pubic bone. 5 Sporri S, Gyr T, Schollerer A, et al. Methods, techniques

and assessment criteria in obstetric pelvimetry.
Z Geburtshilfe Perinatol. 1994;198:37-46.
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and J. van Dillen

Introduction

In this chapter the mechanisms of labor and deliv-
ery with various cephalic presentations will be
explained as insightfully as possible through the
use of text, graphics, and animations. To describe
the mechanisms of labor and delivery a variety of
existing manuals and reference books have been
used.l 14

The so-called “planes of Hodge” and the
stations - representing the different levels of
descending through the birth canal - will be
described and used to explain, illustrate, and
animate labor and delivery mechanisms. This pro-
vides good insight into the different and changing
attitudes and positions of the fetal head as it
descends through the birth channel in the various
cephalic presentations.

Definitions

In order to comprehend the passage of the
fetus through the birth canal, an understanding of
the mechanisms of normal labor and delivery is
required. To describe these mechanisms,
the following definitions will be used in this chapter.

Orientation of the Fetus

The orientation of the fetus in the uterus is

determined by lie, presenting part, attitude, and

position.

+ Lie: This refers to the relationship between
the long axis of the fetus and that of the
woman. Longitudinal lies differentiate between

cephalic presentations (96%) and breech presen-

tations (3-4%). Additionally, transverse and

divergent presentations are differentiated

(<0.5%) (Figure 2.1). The percentages refer to

term pregnancies.

+ Presenting part: This refers to the part of the
fetus that lies deepest in the birth canal and
that therefore is the closest to the outlet of the
birth canal. Thus, in the case of a vertex pres-
entation, the occiput is the presenting part and
in a transverse presentation, the shoulder, the
trunk, or the hip are the presenting parts
(Figure 2.1).

+ Attitude: Attitude refers to the position of the head
relative to the trunk (Figure 2.2).

The following are differentiated:

- flexion presentations (most common): in
which the chin of the fetus is pointed toward
the chest; these include the occiput and the
sinciput presentations;

- extension presentations: in which the occiput of
the fetus points toward the dorsum; these
include the brow and face presentations.

+ Position: This refers to the orientation of the pre-
senting part of the fetus relative to the pelvis
(Figure 2.3).

Position is determined by the determining point:

- in a flexion presentation, the determining
point is the occiput (occiput presentation);

- in an extension presentation, the determining
point is the chin (mental presentation);

- in a breech presentation, the determining
point is the sacrum (sacral presentation).

Obstetric Interventions, ed. P. Joep Dorr, Vincent M. Khouw, Frank A. Chervenak, Amos Grunebaum, Yves Jacquemyn,
and Jan G. Nijhuis. Published by Cambridge University Press. © Cambridge University Press 2017.
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Longitudinal lie Longitudinal lie Transverse lie
Vertex presentation Breech presentation Shoulder presentation

Figure 2.1 Presentations and presenting parts.

Figure 2.2 Flexion and
extension presentations.

flexion presentation extension presentation



# =determining point

[

Figure 2.3 Positions of the head in occiput presentation (the
determining point is the occiput).

Notation of the Fetal Presentation
Attitude and Position

Presentation and attitude are indicated with capital
letters.

Presentation/attitude Determining point

Occiput presentation Occiput (0)
Sinciput presentation Occiput (0)
Brow presentation Mentum (M)
Face presentation Mentum (M)
Breech presentation Sacrum (S)

Example

In an occiput presentation, the determining point is
the occiput (O). The occiput can have the following
positions relative to the pelvis:

A = anterior P = posterior

LOA = left anterior LOP = left posterior
ROA = right anterior ROP = right posterior

LOT = left transverse ROT = right transverse

Thus, LOA
presentation.

stands for a left occiput anterior
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eccentric pole
(posterior fontanel)

Figure 2.4 Eccentric pole,

Eccentric Pole

The eccentric pole is the deepest point of the presenting
part lying outside the pelvic axis (Figure 2.4).

Rotation

While descending into the pelvis and during
expulsion the head rotates (simultaneously) around
the frontal, sagittal, and vertical axes.

+ Rotation around the frontal axis (Figure 2.5): On
engagement, the head usually flexes, thereby
allowing the smallest circumference to pass
through the pelvic cavity.

+ Rotation around the sagittal axis (Figure 2.6): The
following are differentiated (Figure 2.7):

- synclitism: the sagittal suture transverses the
pelvic axis;

- anterior asynclitism: the sagittal suture lies
behind the pelvic axis;

- posterior asynclitism: the sagittal suture lies in
front of the pelvic axis.

+ Rotation around the longitudinal axis (lengthwise
rotation) (Figure 2.8): The following are
differentiated:

- internal rotation: rotation of the infant’s head
around the longitudinal axis, whereby the
eccentric pole usually turns to the front;
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rotation around frontal axis rotation around sagittal axis

Figure 2.6 Rotation around the sagittal axis in occiput

. . . presentation.
Figure 2.5 Rotation around the frontal axis.

rotation around longitudinal axis

Hodge 1-
-5 station
Hodge 2 -
-2/-3 station
Hodge 3 -
0 station

Figure 2.7 Synclitism.

Figure 2.8 Rotation around the longitudinal axis.



point of rotation: nape of the neck

Figure 2.9 Point of rotation in occiput presentation.

- external rotation: rotation of the infant’s head
around the longitudinal axis following delivery
of the head, in which the occiput turns to the
right or the left toward the infant’s dorsum.

Point of Rotation (Hypomochlion)

The point of rotation is that part of the fetal head that
passes over the symphysis pubis during delivery
(Figure 2.9).

In this chapter we describe the passage of the fetus
in cephalic presentation through the pelvis with
different attitudes and positions of the fetal head. It
is important to realize that - besides attitude and
position - there are many other factors that influence
the passage through the birth canal. The duration of
labor, determining whether a woman is in labor at the
right moment (not too early and not too late),
the strength of contractions, and of course the size
of the fetal head in relation to the size of the pelvis
influence the passage through the birth canal.

Owing to the focus of this chapter on mechanisms
of labor and delivery, other characteristics of the first
and second stage of labor will not be described.

Mechanisms of Labor and Delivery
in Occiput Presentation, Occiput

Anterior

Labor in vertex presentation with the occiput to the
front is the most efficient way for a normally propor-
tioned infant to pass through a gynecoid pelvis and be
born.
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Characteristics

In an occiput presentation:

+ the lie is: cephalic presentation;

+ the presenting part is: the occiput;

the attitude is: flexion presentation;

+ the determining point is: the occiput;

the eccentric pole is: the occiput;

+ the diameters of the head descending through the
pelvis are: the suboccipitofrontal (10 cm) diameter
and the biparietal (9.5 cm) diameter;

+ the point of rotation is: the posterior hairline.

Incidence

Occiput presentation births occur in 85-88% of all
deliveries.15 Most often it is an occiput presentation
with the occiput anterior.

Notation

Occiput presentation: determining point (O) anterior
(A), thus: OA.

Diagnosis
+ External examination: cephalic presentation.

* Vaginal examination: posterior fontanel in or near
the pelvic axis.

Mechanism of Labor from Hodge
1, -5 Station Through Birth

See Animations 2.1 and 2.2.

In the majority of nulliparous women with preg-
nancy duration of 36 weeks, the head is already
engaged, whereas in the majority of multiparous
women the head is just barely or not yet engaged at
the start of the delivery process.

Hodge 1, -5 Station

+ Atterm, thedorsum ofapproximately 70% of infants
is left anterior, 25% right posterior, and 5% right
anterior or left posterior. Therefore, most infants
start the descent into the pelvis with the occiput left
anterior (LOA). Owing to the transverse-oval shape
of the pelvic inlet, the head descends in a transverse
or oblique orientation (usually LOT) (Figure 2.10).

* Since the head has to pass over the promontory
(rotation around the sagittal axis), the skull at
Hodge 1 is in asynclitic position (Figure 2.10). The
sagittal suture is anterior to the pelvic axis, making
this a posterior asynclitism.






Hodge 2, —2/—3 Station

In this plane, the head has descended about one-
third of the way.

Flexion increases (rotation around the frontal
axis), causing the posterior fontanel to be posi-
tioned closer to the pelvic axis.

Sa

Figure 2.11A-C Head at Hodge 2, —2/—3 station.
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The head passes a little more over the sacral prom-
ontory at this point. The sagittal suture is now
almost positioned in the pelvic axis. Synclitism
is reached between Hodge 2, -21-3 station and
Hodge 3, 0 station (Figure 2.11).

sagittal suture
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Hodge 3, 0 Station

At this point the head has descended about
half way. The largest diameter of the head (the
biparietal diameter) has passed the pelvic inlet.
In principle, the infant can now be born
vaginally.

Figure 2.12A-C Head at Hodge 3,0 station.

The head has now pivoted completely around the
sacral promontory. The sagittal suture is posi-
tioned behind the pelvic axis (anterior asynclit-
ism) (Figure 2.12).

The flexion of the head increases some more. The
posterior fontanel gets closer to the pelvic axis and
an eccentric pole develops (Figure 2.13).

pelvic axis

sagittal suture



eccentric pole
(posterior fontanel)

Figure 2.13 Eccentric pole.

Internal Rotation

Through this maneuver, the occiput rotates to the
front. This is a rotation around the long axis. This
internal rotation is necessary to be able to pass the
pelvic outlet, whose anteroposterior dimension is
greater than the transverse dimension (Figure 2.14).
In most women the internal rotation is complete
when the head reaches the pelvic floor.

Internal rotation occurs due to:
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Figure 2.14 Rotated head on pelvic floor.

+ the shape of the birth canal: from Hodge 3, 0
station, the birth canal curves 90° toward the
front (Figure 2.15);

+ the flexibility of the head relative to the trunk: in a
flexion attitude, the head will flex further while
descending (and extends further in an extension
attitude);

+ the eccentric pole: due to the contractions, the
eccentric pole rotates to the front on passing the
bend in the birth canal.
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pelvic axis Figure 2.15 Pelvic axis.

Figure 2.16A-B Persistent mechanism.

Persistent Mechanism that the head is flexed at maximum and the pos-
Sometimes, in an occiput presentation, the head terior fontanel (the deepest point) is positioned in
is situated in a persistent mechanism. This means the pelvic axis (Figure 2.16). In that position
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there is no eccentric pole, which sometimes Hodge 4, +5 Station
causes the rotation to take place later. An occiput # The hgad is nQW at the levd of the peMc outlet

presentation with persistent mechanism can occur The internal rotation is usually complete. The posi-
when there is a discrepancy between the head and tion » QA (pjgure 2 17)
the pelvis.

Figure 2.17A-C Head at Hodge 4, +5 station.
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Birth of the Head

Crowning of the Head

When the head is rotated, flexion decreases due to the
forward-bending curve in the birth canal. With each
contraction the skull pushes against the pelvic floor.
The perineum becomes increasingly more curved due
to the pressure from the pushing skull. With each
contraction the anus is open and the vulva becomes
wider. The back of the head finally becomes visible

Figure 2.18A-B Crowning of the head.

in the vulva during a contraction and will retract
again between contractions. This is called crowning
(Figure 2.18).

Extension of the Head

The head becomes more visible as it descends. When
the neck groove is under the symphysis (brow under
the posterior edge of the vulva), the head no longer
retracts during a pause in the contractions: the head is
extended (Figure 2.19).



Figure 2.19A-B Extension of the head.

Delivery of the Head

During one of the following contractions the
head extends and is born by rotation around the
symphysis. The pivot point is the nape of the neck
(Figure 2.20). When the largest dimension of the
head is expelled, it is referred to as the delivery of
the head.

During delivery of the head, a choice can be made
between two methods: hands on or hands off.

Hands On — In the hands-on method the perineum
is supported by holding one hand on the perineum.
The other hand is placed on the head of the infant
during the extension of the head and pressure may be
exerted on the head to promote deflection of the
head (Figure 2.21). Warm compresses reduce the
chance of third- and fourth-degree perineal tears
(relative risk [RR] 0.48; 95% CI 0.28-0.84)16
(Figure 2.21).
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Hands O ff— In the hands-off method, the hands are
not on the head or on the perineum.

Research outcomes are not unequivocal concern-
ing the hands-on versus the hands-off method related
to the effect on perineal tears. The hands-on versus
hands-off method shows no effect on the incidence of
an intact perineum or on third- or fourth-degree tears
[LE A1].16 An episiotomy has been seen significantly
more often when the hands on method is performed
(RR 0.69; 95% CI 0.50-0.96).15 A training program
(hands-on method, correct performing ofepisiotomy)
focusing on protection of the perineum may result in
a reduction of anal sphincter injuries.17

Engagement of the Shoulders

The shoulders follow the shape of the birth canal: the
scapular arch passes the pelvic inlet in a transverse
direction and the plane of the pelvic outlet in the
anteroposterior direction.
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point of rotation: nape of the neck

Figure 2.20A-B Delivery of the head.

Figure 2.21 Hands on.

External Rotation

The external rotation is a rotation of the infant’s
head around the long axis after delivery of the

Figure 2.22 External rotation.

head, in which the occiput turns to the left or to the
right (depending on the location of the dorsum)
(Figure 2.22).

Delivery of the Shoulders

After the external rotation the head is grasped bipar-
ietally and mildly bent toward the sacrum, causing the



Figure 2.23A-B Delivery of the anterior shoulder.

Figure 2.24 Delivery of the posterior shoulder.
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anterior shoulder to be delivered first from below the
pubic arch (Figure 2.23).

Next, the head is moved toward the symphysis,
whereupon the posterior shoulder is delivered over
the perineum (Figure 2.24).

During delivery of the posterior shoulder close
attention must be paid to the perineum, making sure
that it does not rupture. In a vertical delivery, in which
the woman leans forward, or in an ‘all-fours’ position
(on hands and knees), the posterior shoulder is some-
times delivered first.

Delivery of the Trunk

After delivery of the shoulders and the axillary folds
are visible, the axillas are hooked with the pinkies.
Then the trunk, the buttocks, and the extremities
are delivered in the direction of the birth canal
(Figure 2.25).
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Figure 2.25A-B Delivery of the trunk.

Mechanisms of Labor and Delivery
in Sinciput Presentation

Characteristics

In a sinciput presentation:

the lie is: cephalic presentation;

the presenting part is: the part of the head that lies
at or near the anterior fontanel;

the attitude is: a position between a flexion and an
extended presentation;

the determining point is: the occiput;

there is no eccentric pole;

the dimensions of the head that pass through the
pelvis are: the fronto-occipital diameter (12 cm);
the transverse distance is the bitemporal diameter
(8-8.5 cm);

the point of rotation is: the glabella.

Notation

Sinciput presentation, with the occiput (determining
point) posterior: sinciput OP.

Causes

Normally, the reasons for a sinciput presentation will
not be known.

The causes for sinciput presentation could be:

fetal disorders:

- congenital disorders, such as a neck tumor
(struma, hygroma colli);

- round shape of the head (no eccentric pole);

- dead fetus;

minimal resistance between the head and the birth
canal (small head, wide birth canal);
entwinement (often multiple);

a platypelloid pelvis (short anteroposterior dimen-
sion): in sinciput presentations the head engages
with the bitemporal diameter (which is smaller
than the biparietal diameter in an occipital pre-
sentation) and adapts itself thereby to the platy-
pelloid pelvis;

weak contractions.

Diagnosis

External examination: cephalic presentation.
Vaginal examination: anterior fontanel in or
near the pelvic axis: in complete dilation -
depending on the engagement - the posterior
fontanel and the orbital ridges can sometimes
also be felt.
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Table 2.1 Differences between sinciput presentation and occiput presentation with the occiput posterior

Sinciput posterior
Absence of flexion

Greatest circumference of the head has passed the pelvic inlet
past H3,0 station

On crowning of the head, the anterior fontanel lies in the pelvic
axis (at the level of the posterior commissure)

The posterior fontanel cannot be reached on the pelvic floor;
higher in the pelvis the posterior fontanel should be palpable
toward the back and the orbital margins further to the front

The point of rotation is the glabella
On delivery, the frontal bone appears in the vulva

Caput succedaneum near the anterior fontanel

Comment

A sinciput presentation with the occiput posterior
(OP) is sometimes difficult to differentiate from an
occiput presentation with the OP (Table 2.1). Both are
presentations with the back in posterior position, in
which the infant is born face forward. In both pre-
sentations the dilation and expulsion duration may be
prolonged. Sometimes the posterior fontanel is
equally distant from the pelvic axis as the anterior
fontanel. This is a medial position between sinciput
posterior and occiput posterior and is called the mili-
tary attitude.

Occiput posterior
Flexion

Greatest circumference of the head has passed the pelvic inlet at
H3,0 station

On crowning of the head, the anterior fontanel lies closely
beneath the symphysis; this is sometimes difficult to feel because
of the flexion

The posterior fontanel can be reached without difficulty in the
pelvic floor, although it is usually masked by a large caput
succedaneum

The point of rotation is the anterior hairline
On delivery, the anterior fontanel appears in the vulva

Caput succedaneum near the posterior fontanel

Labor Mechanism in Sinciput Presentation
from Hodge 1 through Birth

See Animations 2.3 and 2.4.

Hodge 1, -5 Station

The sinciput descends with the sagittal suture in oblique
or transverse direction. The head then descends with the
bitemporal diameter (8-8.5 cm), which is smaller than
the biparietal diameter (9.5 cm) (Figure 2.26).

To be able to pass the promontory the head lies in
asynclitism. The sagittal suture lies in front of the
pelvic axis, thus there is a posterior asynclitism.
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Figure 2.26A-C Head at Hodge 1, -5 station.

Hodge 2, -2/-3 Station

If the sinciput presentation persists, the head will
descend deeper, but engagement will be slower due
to the larger dimensions of the penetration plane
(fronto-occipital circumference, 34-35 cm).

The head tilts (rotation around the sagittal axis)
over the sacral promontory and goes toward synclit-
ism (Figure 2.27).

bitemporal diameter

Hodge 3, 0 Station

At this point the head has descended a little less
than half way because the head is less flexed com-
pared to a head in occiput anterior (OA) presenta-
tion. When the head has descended past H3, the
largest diameter of the head (the biparietal dia-
meter) has passed the pelvic inlet. It can then be
assumed that when a fetus in sinciput presentation



Figure 2.27A-C Head at Hodge 2,-2/-3 station.

has descended past the H3 plane, the infant can be
delivered vaginally.

The moment at which the head has completely
rotated around the promontory and lies in anterior
asynclitism occurs later than in an OA presentation
(Figure 2.28).
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Rotation

If flexion does not occur during the descent, the sin-
ciput presentation persists. Rotation does not take
place because the rotation factors are lacking.

In a sinciput LOP or ROP a rotation of the head
occurs at H 3,0 station in which the sagittal suture lies
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Figure 2.28A-C Head at Hodge 3.

in the anteroposterior diameter of the pelvis. In this
rotation the posterior fontanel will turn to the rear.
In case of a sinciput presentation in the LOA
or ROA position at H3, 0 station, the sinciput
presentation will in most cases evolve into an
occiput presentation. In these positions flexion
occurs quite easily (greater resistance in back

than in front past the curve of the pelvic axis),
giving rise to an eccentric pole. The occiput
rotates to the front and the delivery takes place
as in an OA delivery.

A sinciput OP does not evolve easily into an occi-
put OP, as the head at this pelvic location is no longer
able to inflect from this position.



Figure 2.29A-C Head at Hodge 4, +5 station.

Hodge 4, +5 Station

In a sinciput presentation the anterior fontanel lies in
the pelvic axis. This means that at the plane of the
pelvic outlet the anterior fontanel lies at the level of
the posterior commissure (Figure 2.29).

Birth of the Head

The brow and the anterior fontanel are the first to
penetrate the vulva (Figure 2.30). In a sinciput OP
birth, the glabella (point of rotation) is located
under the symphysis pubis (Figure 2.31). Flexion
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causes the occiput to be born first over the peri-

neum, after which the face is born through

extension.

During the crowning, extension, and delivery pro-
cess there is an increased chance of perineal laceration
in both sinciput and occiput posterior positions
compared to OA position, since:

+ the head passes the pelvic outlet with the fronto-
occipital diameter (12 cm). In an OA delivery the
suboccipitofrontal diameter (10 cm) passes
through;
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+ the head descends straight down to the glabella, POSSible |nterventi0n3 in SinCipUt

before rotation around the symphysis pubis takes

place; Presentations
+ the occiput is wider than the forehead; + In the event of an engaged head in the presence of
+ the shape of the forehead fits less perfectly under anormal pelvis, the mother may be asked to liein a
the pubic arch than the neck. side position on the side of the fetal back
After the head is born, the delivery continues as in (Figure 2.32). This is done to promote flexion
occiput OA. and attempt a transition from a sinciput to a

normal occiput presentation. Through flexion an
eccentric pole develops again.

+ By changing position or by moving around. This
may also help to improve flexion.

anterior fontanel

point of rotation: glabella

Figure 2.30 Crowning of the head. Figure 2.31 Point of rotation: glabella.

Figure 2.32A-B Stimulation of flexion.



Mechanism of Labor and Delivery
in Occiput Presentation, Occiput
Posterior

Characteristics

In an occiput presentation with the occiput in

posterior position:

+ the lie is: cephalic presentation;

+ the presenting part is: the head;
the attitude is: flexion position;

+ the determining point is: the occiput;

+ the eccentric pole is: the posterior fontanel;
the dimensions of the head that pass through the
pelvis are: the suboccipitofrontal diameter (10 cm)
and the biparietal diameter (9.5 cm);

+ the point of rotation is: the anterior hairline.

Incidence

Occiput presentation births with the occiput in pos-
terior position occur in 5.5% of all deliveries.18

Notation

Occiput presentation with the occiput (determining
point: O) posterior: OP.

Causes

Usually, the reason for an occiput posterior presenta-
tion is not known.
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The causes for an occiput presentation with the
occiput posterior could be:
« small infant;
+ dead infant;
* incongruency between head and pelvis.

Diagnosis
+ External examination: cephalic presentation.
* Vaginal examination: the posterior fontanel is

situated (left or right) posterior; the anterior fon-
tanel (left or right) is located anterior.

Comment

For an explanation of the difference between an
occiput presentation with the occiput posterior and
a sinciput presentation with the occiput posterior, see
Section: Mechanisms of Labor and Delivery in
Sinciput Presentation.

Labor Mechanism with Occiput
Presentation with Occiput Posterior from
Hodge 1 through Birth

See Animations 2.5 and 2.6.

Hodge 1, -5 Station

In 25-30% of the infants, descent into the pelvis starts
with the dorsum in posterior position. The head
engages with the occiput left or right transverse or
left or right posterior (LOT, ROT, LOP, or ROP)
(Figure 2.33).
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Figure 2.33A-C Head at Hodge 1, -5 station.



Hodge 2, —2/—3 Station

At this plane the head is coming a little deeper and
inflects (rotation around the frontal axis). The poster-
ior fontanel comes situated a little closer to the pelvic

axis (Figure 2.34).

Figure 2.34A-C Head at Hodge 2, —2/—3 station.
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At this level the head passes over the promon-
tory and moves toward synclitism. Synclitism
is reached between Hodge 2, -21-3 station and
Hodge 3, 0 station (rotation around the sagittal

axis).
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Hodge 3, 0 Station

At this point the head has descended about half way.
The largest diameter of the head (the biparietal diam -
eter) has passed the pelvic inlet.

The head has now rotated completely around the
sacral promontory and the sagittal suture is posi-
tioned behind the pelvic axis. There is now anterior
asynclitism (Figure 2.35).

Figure 2.3SA-C Head at Hodge 3, 0 station.

Rotation

If the head presents at H3, 0 station in ROP or LOP,

there are two possibilities:

* The occiput rotates 135° forward to an OA and
the labor will proceed as in an occiput OA
delivery.

+ The occiput rotates 45° to the back, to an occi-
put OP.



Figure 2.36A-B Head at Hodge 4, +5 station.

Figure 2.37 Point of rotation is the anterior hairline.
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Hodge 4, +5 Station

At Hodge 4, +5 station, the head lies at the level of the
pelvic outlet in OP position (Figure 2.36).

Birth of the Head

After maximum flexion of the head, the occiput
is born up to the neck groove (the point of rota-
tion is the anterior hairline, the area of the ante-
rior fontanel) (Figure 2.37). Then the head
becomes extended, whereby the sinciput, the
brow, and the face are expelled under the sym-
physis (Figure 2.38).

In an occiput posterior birth, the tension on the
perineum is even greater than in a sinciput presenta-
tion birth, since the head engages “straight down”
until after the birth of the occiput.

From the moment the head is born, labor proceeds
as in occiput OA.
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Figure 2.38 Birth of the head.

point of rotation: anterior hairline

Mechanism of Labor and Delivery
in Brow Presentation

Characteristics

In a brow presentation:

+ the lie is: cephalic presentation;

+ the presenting part is: the brow of the head;

+ the attitude is: a (moderate) extension presentation;

+ the determining point is: the chin (mentum);

+ the eccentric pole is: the chin (mentum);

+ the diameter that has to pass the pelvis: the mento-
occipital diameter (13.5-14 cm);

+ the point of rotation is: the fossae caninae
(cheekbones).

Incidence

The incidence of brow presentation is 0.01-0.05%.

Notation

Brow presentation with the chin (determining point:
mentum) anterior: MA.

Causes

As in a face presentation, the reasons for brow presenta-
tion are circumstances that produce extension instead of
flexion of the head. These circumstances could be:

« disorders in the infant, for instance:

- anencephaly;
- neck tumor (struma, hygroma colli);

+ entwinement;
+ weak abdominal wall (multipara);
* incongruency between head and pelvis.

For most brow presentations the causes will not be
known.

Diagnosis
+ External examination: cephalic presentation, in
which:

- the most amount of resistance can be felt on
the side of the small extremities;

- the (back of the) head remains palpable for a
long time above the pelvic inlet;

- the heart tones of the infant can be heard best
on the side of the small extremities.



*  Vaginal examination, in which:

- the anterior fontanel and the orbital ridges
are palpable on both sides of the pelvic
axis;

- the bridge of the nose, the frontal suture, the
glabella, and sometimes the mouth are also
palpable, but the chin can never be felt (in
contrast with the face presentation, in which
the chin is always palpable and the anterior
fontanel is never palpable).

Comment

In an incomplete dilation it is possible that only
the anterior fontanel will be palpable and that the
orbital ridges are not palpable yet. This could cause
confusion with the sinciput presentation. But in the
brow position the anterior fontanel does not lie in the
pelvic axis, such as is the case in a sinciput
presentation.

Labor Mechanism with Brow Presentation
from Hodge 1, -5 Station through Birth

See Animations 2.7 and 2.8.

Usually, when a brow presentation occurs a
cesarean section is indicated. The greatest diameter
in a brow presentation, the mento-occipital diameter
(13.5-14 cm), is larger than the transverse diameter of
the pelvic inlet (13 cm). Often the head cannot des-
cend further than the second plane of Hodge, —21—3
station. Therefore, a spontaneous birth is only possi-
ble in the case of a small fetus and/or a large pelvis. In
this case, a face presentation will present due to
increased extension or a sinciput presentation as a
result of flexion (see sinciput presentation and face
presentation).

Hodge 1, -5 Station

In a brow presentation the head usually descends
with the chin left or right anterior (Figure 2.39).
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Hodge 2, —2/—3 Station and Hodge 3, 0O Station

Usually the head cannot descend further. If,
however, this is the case, the head descends further
with the chin left or right anterior (Figures 2.40
and 2.41).

Internal Rotation

The rotation takes place when the brow is on the
pelvic floor, since only at that point the occiput has
passed the promontory. The eccentric pole is the chin.
The chin turns to the front with the cheekbones under
the symphysis.

Hodge 4, +5 Station

The rotation takes place at Hodge 4, +5 station. The
chin turns to the front with the fossae caninae (cheek-
bones) under the symphysis (Figure 2.42).

Birth of the Head

The head rotates around the symphysis with the
fossae caninae (cheekbones) as the point of rotation,
whereby the occiput is born first through flexion.
After that the face is born under the symphysis
through extension.

The head is often born with the sagittal suture
in the oblique diameter of the pelvic outlet, since
adaptation of one of the cheekbones under the
symphysis creates more room (Figure 2.43).

After the head has been born in a brow presenta-
tion, the labor proceeds from that point onward as in
an occiput OP delivery.

Possible Interventions in a Brow Presentation

+ Choose a side-lying position: on the side of the
abdomen of the fetus to promote extension (face
presentation).

*+ Choose a side-lying position: on the side of the
back of the infant to promote flexion (sinciput
presentation).
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Figure 2.39A-C Head at Hodge 1, -5 station.
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Figure 2.40A-D Head at Hodge 2, —2/—3 station: descent stagnates between Hodge 2, —2/—3 station and Hodge 3, O station.
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Figure 2.41 A-C Head at Hodge 3, O station.



Figure 2.42A-C Head at Hodge 4, +5 station.

Chapter 2: Normal Labor and Delivery
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fossa canina

Figure 2.43 Point of rotation.

Mechanism of Labor and Delivery
in Face Presentation

Characteristics

In a face presentation:

+ the lie is: a cephalic presentation;

+ the presenting part is: the face of the head;

+ the attitude is: hyperextended presentation;

+ the determining point is: the chin (mentum);

+ the eccentric pole is: the chin (mentum);

+ the dimension of the head that passes the pelvis:
the submentobregmatic diameter (9.5 cm);

+ the point of rotation: the larynx.

Incidence

Face presentation births occur in 0.05-0.5% of all
deliveries.

Notation

Face presentation with chin (determining point:
mentum) anterior: MA.

Causes

Causes for face presentations are circumstances in
which extension of the head occurs rather than flex-
ion. These circumstances could be:

+ disorders in the infant, such as:

- anencephaly;
- neck tumor (struma, hygroma colli);

+ entwinement;
+ weak abdominal wall (multipara);
+ incongruency between head and pelvis.

For most face presentations the causes will not be
known.

Diagnosis

+ External examination: cephalic presentation, in
which:

- the most amount of resistance can be felt on
the side of the small extremities;

- the (back of the) head remains palpable for a
long time above the pelvic inlet;

- the heart tones of the infant can be heard best
on the side of the small extremities.

* Vaginal examination, in which:

- the orbital ridges and the chin with the
mouth are palpable on both sides of the pelvic
axis;

- the caput succedaneum develops in the face;
the eyelids, nose, and lips may be acutely swol-
len, making it sometimes difficult to determine
a face presentation.

Comment

Upon internal examination it is sometimes difficult
to differentiate between a face presentation and
a breech presentation. A mistake is possible if
the anus is mistaken for the mouth. A distinction
can be made by remembering that the anus lies
central in an imaginary line that connects the two
(palpable) ischial tuberosities, while these bony iden-
tification points cannot be felt on both sides of the
mouth.

Labor Mechanism in a Face Presentation
from HL through Birth

There is usually no face presentation at the onset of
the descent, but a brow presentation. When descend-
ing into the pelvis, the head will extend further and
thereby become a face presentation (see Animations
2.9 and 2.10).



Hodge 1, -5 Station

If the head is in face presentation at the start of the
descent, this will usually be with the chin at LA/LT
or RA/RT. As in an occiput presentation, the head

Figure 2.44A-C Head at Hodge 1,-5 station.
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will have to rotate around the sagittal axis to be able
t0 Pass the promontory in a face presentation
(Figure 2.44).
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Hodge 2, —2/—3 Station

The head descends deeper in the same position as
at Hodge 1. The descent is slower, on the one
hand because of the irregularly shaped presenting

C

Figure 2.45A-C Head at Hodge 2, —2/—3 station.

part and on the other hand because the head
crowns with the submento-occipital diameter
(13.5-14 cm) compared to the suboccipitofrontal

diameter (10 cm) in an occipital presentation
(Figure 2.45).



Hodge 3, 0 Station

The head descends deeper in the same position as at
Hodge 1 and will extend further (rotation around the
frontal axis) (Figure 2.46).

Figure 2.46A-C Head at Hodge 3,0 station.

Chapter 2: Normal Labor and Delivery
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Internal rotation

Internal rotation ultimately takes place at Hodge 4, +5
station. The largest dimension of the head has finally
passed the pelvic inlet when the face is on the pelvic
floor (Hodge 4, +5 station). The chin is the eccentric

eccentric pole
(the

Figure 2.47 Eccentric pole.

Figure 2.48A-B Chin rotated to the back.

pole and when going deeper it is the first part to reach
the bend of the birth canal (Figure 2.47).

If in the rotation the chin turns to the back, a
spontaneous birth is not possible (the head is hyper-
extended and cannot descend further) (Figure 2.48).



point of rotation: larynx

Figure 2.51 Point of rotation: the larynx.

Figure 2.52A-B Stimulation of extension.

During crowning, extension, and delivery there

is a greater chance of perineal laceration than with
delivery in an OA position.

The head crowns and extends with the submento-
bregmatic diameter (9.5 cm).

Through flexion, the head delivers with the
submento-occipital diameter (11.5 cm).

After the birth of the head the delivery proceeds in the
same manner as in an occiput OP delivery.
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Comment

To reach optimal extension, the mother may
be asked to move into a side-lying position on the
side of the abdomen of the infant (Figure 2.52).
Edema of the larynx may occur due to pro-
longed hyperextension of the neck. This may
cause stridor after birth. The presence of a
pediatrician or a neonatologist is therefore
recommended.
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Mechanism of Labor in Persistent
Occiput Anterior or Posterior Position

There are two forms of persistent occiput position:

+ the persistent occiput anterior position (occipito-
pubic position);

+ the persistent occiput posterior position (occipito-
sacral position).

Characteristics

In a persistent occiput position:

+ the lie is: cephalic presentation;

+ the presenting part is: the head;

+ the sagittal suture lies nearly or completely in the
anteroposterior diameter (true conjugate) before
the largest circumference of the head has passed
the pelvic inlet;

+ there usually is an occiput presentation;

+ the attitude is: flexion position;

+ the determining point is: the occiput;

+ the dimensions of the head that pass through the
pelvis are: the suboccipitofrontal diameter (10 cm)
and the biparietal diameter (9.5 cm).

Incidence

Of all vertex presentations, 0.7-1.6% are persistent
occiput anterior or posterior presentations.

Notation

In a persistent occiput position with the occiput
anterior or posterior, respectively, the notations are:

+ OA - occipitopubic position;
* OP - occipitosacral position.

Causes

The reasons for a persistent occipital position are not
clear.

Diagnosis
+ External examination:
- cephalic presentation with movable head
above or in the pelvic inlet.
* Internal examination:

- non-engaged head;
- the sagittal suture lies straightin thepelvic
axis at Hodge 1, -5 station, whereby the

posterior fontanel is either anterior or

posterior.

If the labor progresses past Hodge 1, -5 station, it is
no longer a persistent occipital position. Increased
flexion will cause the vertex to descend.

Labor Mechanism of Persistent Occipital
Position from H1, -5 station, through
the Birth of the Infant

In a delivery with the head in a persistent occipital
position at HI (Figure 2.53) the dilatation and engage-
ment will often progress slowly.

If the sagittal suture still comes to lie in an oblique
or transverse position, the labor and delivery will
proceed as in an occiput OA or occiput OP delivery.

Hodge 1, -5 Station
The head lies in the persistent occipital anterior or
posterior position at the level of the pelvic inlet.

The persistent occiput anterior position is the more
favorable, since the brow is only blocked by the pro-
montory. By turning a little to the left or to the right,
the head can sometimes pass the promontory and then
avaginal delivery can take place. The persistent occiput
posterior position is much less favorable. The broad
forehead often gets stuck on the symphysis and the
pubic bone. Frequently, labor does not progress in
the persistent occiput posterior position and a cesarean
section will be necessary (Figure 2.54).

Hodge 2, —2/—3 Station

With adequate contraction activity, the head will be
able to engage through rotational movements and
increased flexion.

Hodge 3, 0 Station

Through increased flexion, the head engages without
internal rotation and passes through the birth canal in
a forward direction.

Rotation

The rotation consists of zig-zagging motions. The
head does not rotate. The entire passage through the
birth canal takes place with the sagittal suture in an
anteroposterior direction. The head is born in the
same position as the position with which it entered
the pelvic inlet.

After that, the labor proceeds in the same manner
as the labor in occiput OA or occiput OP.



Hodge 1-
-5 station

Hodge 2 -
-2/-3 station

Figure 2.53A-B Persistent occiput position.

Figure 2.54A-B Persistent occiput anterior (A) and posterior (B).

Mechanism of Labor in Persistent
Occiput Transverse Position

Characteristics

A persistent occiput transverse position is a position
in which:
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Hodge 1-
-5 station

-2/-3 station

the sagittal suture lies at or near the pelvic floor;
the lie is a cephalic presentation;

the presenting part is the head;

the attitude is a flexion presentation, in which
there is diminished flexion and both fontanels
can be felt on palpation;

the determining point is the occiput;
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+ the deepest point is the area around the sagittal
suture, between the posterior and anterior fonta-
nel, and therefore there is no eccentric pole;

+ the dimensions of the head that pass through the
pelvis are between those of the occiput presentation
and the sinciput presentation (military attitude).

Incidence
The incidence is 1.5-1.9%.

Notation

Occiput presentation with the occiput (determining
point: O) left or right transverse presentation (posi-
tion: LOT or ROT).

Causes

Causes of a persistent occiput transverse position are:

+ small or large fetus;

+ dead fetus;

o little resistance of the birth
multiparity);

+ android or platypelloid pelvis;

+ insufficient contraction activity with or without
the foregoing causes.

canal (grand

Diagnosis
+ External examination:

- cephalic presentation.

* Vaginal examination:

- sagittal suture (nearly) transverse with the
head on the pelvic floor;

- both the anterior and the posterior fontanels
can be felt.

Labor Mechanism of Persistent Transverse
Position from HI, -5 Station, through the
Birth of the Infant

A persistent transverse occiput position presents
itself between Hodge 2, —2/—3 station and Hodge 4,
+5 station. Until that moment, the descent proceeds
as in an occiput presentation (Figure 2.55).

Rotation

In a normal pelvis, with or without stimulation of
contractions, rotation can often still take place
spontaneously and the infant can be born in occiput
presentation. In case of a narrow pelvis, such as in a
funnel-shaped android pelvis, there may not be enough
room for rotation and often the head cannot engage.

Possible Interventions in Persistent Occiput
Transverse Positions
The interventions are:

« stimulation of contractions;

+ side-lying position of the mother on the side of the
infant’s back: this causes flexion of the head to be
stimulated, allowing an eccentric pole to develop,
rotation becomes possible and a normal occiput
presentation occurs;

+ ifthe conditions of an assisted delivery are satisfied:

- digital correction (digital correction is done dur-
ing a contraction; by placing two fingers on the
side ofthe head, the head is flexed and rotated);

- vacuum extraction.



Hodge 2 -
-2/-3 station Hodge3-  oqgge 4 -
0 station +5 station
Hodge 2 -
-2/-3 station Hodge 3 _ 4-
0 station +5 station

Figure 2.55A-D Persistent transverse position.

Mechanism of Labor in Persistent
Asynclitism

There are two types of persistent asynclitism:

+ a persistent anterior asynclitism (Naegele’s
obliquity);

* a persistent posterior asynclitism (Litzmann’s
obliquity).
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posterior fontanel sagittal suture

Characteristics
The contrast between physiological asynclitism and
a persistent asynclitism is the degree of asynclitism.
In a persistent asynclitism a fetal ear is felt.
In a persistent asynclitism:
+ the lie is: cephalic presentation;
+ the presenting part is: the parietal bone of the
head;
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+ the attitude is: a flexion presentation (occiput or
sinciput presentation);

+ the determining part is: the occiput;

+ the skull is often acutely deformed and the
dimensions of the head that pass through the
pelvis depend on the attitude.

Notation

Asynclitism anterior or posterior with the occiput (O)
left (L) or right (R) transverse (T).

Causes

The causes of a persistent asynclitism could be:

+ atumor on the lateral side of the neck ofthe infant,
torticollis;
+ platypelloid pelvis.

Diagnosis
+ External examination:

- cephalic presentation.
* Vaginal examination:

- In an anterior parietal bone presentation
the fetal ear is anterior (under the symphysis)
and the sagittal suture lies behind the pelvic
axis.

Figure 2.56A-B Anterior asynclitism.

In a posterior parietal bone presentation the
fetal ear is posterior and the sagittal suture
lies in front of the pelvic axis (under the

symphysis).

Labor Mechanism of Parietal Bone
Presentation from HI, -5 Station through
Birth

Hodge 1, -5 Station

Anterior asynclitism: anterior asynclitism (Figure
2.56) is more favorable than posterior, since in
anterior parietal bone presentation the posterior
parietal bone upon engagement only needs to slide
over the promontory and there is room in the
sacral cavity. The risk of this presentation is
overstretching at the front of the uterine segment
by the protruding shoulder, with signs of a threat-
ening uterus rupture.

Posterior asynclitism: posterior asynclitism (Figure
2.57) is less favorable than anterior, since in
posterior parietal bone presentation the anterior
parietal bone becomes stuck on the promontory.
The risk of this presentation is overstretching at
the rear of the lower uterine segment by the pro-
truding shoulder.



Figure 2.57A-B Posterior asynclitism.

Hodge 2, —2/—3 Station

+ Anterior asynclitism: if the posterior parietal bone
was able to slide over the promontory, the head
descends further and the labor proceeds as in an
occiput OA delivery.

+ Posterior asynclitism: frequently, a head in
posterior parietal presentation does not pass
Hodge 2, -21-3 station and a cesarean section
will have to be performed.

If the persistent asynclitism anterior presentation

rotates to occiput OA, the rest of the delivery proceeds

as in an occiput OA delivery.

Delivery of the Placenta

After the birth of the infant the height of the uterine
fundus is determined. The fundus at that point is
located at the level of the umbilicus.

Mechanism

The uterine volume becomes smaller after the birth of
the infant. The reduction of the uterus takes place
through retraction (passive) and contraction (active,
afterbirth contractions). The afterbirth contractions
usually start 5 to 10 minutes after the birth of the
child. The placenta is unable to keep up with the reduc-
tion of the uterus. The placenta starts to pleat and
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behind these pleats the placenta tears away from the
decidua and a hemorrhage appears behind the placenta.
After the placenta is completely or partially sepa-
rated, it is expelled into the lower uterine segment and
the vagina.
The placenta can be delivered via two different
methods:

+ according to Schultze: centrally behind the placenta
a hematoma develops, whereupon the fetal side of
the placenta is expelled first, followed by the
(inside out) membranes and the hematoma
(“Shiny Schultze”) (Figure 2.58);

+ according to Duncan: the hematoma develops on
the lateral side of the placenta and discharges itself
before the expulsion of the placenta, after which
the placenta and the membranes along with the
edge of the placenta are born first (“Dirty
Duncan”) (Figure 2.59).

The - due to retraction and contraction - com-
pressed blood vessels of the placenta bed ensure that
there is relatively little blood loss after the separation
of the placenta.

Procedure

There are
methods.

spontaneous and active management
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hematoma

placenta

Figure 2.58A-B Delivery of the placenta according to Schultze.

hematoma

Figure 2.59A-B Delivery of the placenta according to Duncan.

In any of the maneuvers during the afterbirth, it
must be borne in mind that they can only be applied if
the uterus is properly contracted.

Spontaneous Management

Spontaneous management means that everybody

waits until the placenta is spontaneously detached.
Signs indicating that the placenta is detached are:

+ abdominal pain;

« more blood loss;

cavum

hematoma

placenta

hematoma

placenta

+ the umbilical cord protrudes slightly out of the
vulva (Ahlfeld’s sign);

+ the uterine fundus rises;

+ the uterus veers to the right.

Check the foregoing points at regular intervals.
Aided by Kiistner’s maneuver, it can be ascer-
tained whether the placenta lies in the lower uterine
segment (the placenta is separated).
Kiistner's maneuver is performed with a con-
tracted uterus and a reclined woman.



Figure 2.60A-B Kiistner's maneuver.

The procedure works as follows (Figure 2.60):

+ Take the end of the umbilical cord in one hand at
the Kocher forceps and tighten the umbilical cord
carefully.

+ At the same time, press the abdominal wall with
the ulnar side of the other hand at the location of
the contraction ring (just above the symphysis
pubis).

When the placenta lies detached in the lower uterine

segment (LUS), the wumbilical cord comes out

(Kiistner positive) or just stays in place. If the placenta

is still in the body ofthe uterus, the umbilical cord will

be pulled along to the inside (Kiistner negative).
Only after the placenta is detached, apply the

(modified) Baer’s maneuver.
The Baer’s maneuver

(Figure 2.61):

+ Tosupportthe abdominal muscles, place the palm
of one hand slightly below the naval, at right
angles to the direction of the rectus muscles.

+ With the other hand, take the end of the umbilical
cord at the Kocher forceps and carefully tighten
the umbilical cord.

Ask the mother to push along during a uterine
contraction.

+ Allow the placenta to be delivered in the direction
of the birth canal.

works as follows
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lower uterine

corpus (body)
segment

ring

Figure 2.61 Baer's maneuver.

+ Catch the placenta with the free hand and then let
the membranes follow slowly.

Use the following procedure if the membranes do not

follow:

+ Put the placenta down.

+ Place a Kocher forceps on the membranes at the
level of the vaginal introitus. Massage the uterine
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Figure 2.62A-B Rotation of the placenta (A) or Kocher (B).

fundus lightly and put slight traction on the mem-
branes with the Kocher forceps.

+ Or: rotate the placenta (or the Kocher) until the
membranes let go (Figure 2.62).

Monitoring

After the placenta has been delivered, regularly

check the mother for at least 1 hour after the

birth, for:

+ the position of the fundus (this may not rise);

+ the contraction condition of the uterus;

*  blood loss.

Check the placenta, including the following important

points:

+ whether the placenta and the membranes are
complete;

+ abnormalities of shape (lobes, membranacea);

+ abnormalities of maternal and fetal surface
(infarcts, chorioangioma, abrupt);

+ cord abnormalities (the number of vessels, knots,
velamantous insertion).

Then check:

+ thetotal amount ofblood loss (estimate and weigh
if necessary);

+ the vulva, the perineum, and the vagina for
lacerations.

Active Management

Active management means that after the birth of the
infant there is an active effort to cause the placenta to
be expelled. Thus, there is no waiting for signs of
detachment of the placenta.

The methodology is as follows (Figure 2.63):

* Administer 50r 101U of oxytocin intramuscularly
or intravenously immediately after the birth of the
infant.

* Clamp the umbilical cord.

* Wait for a good contraction of the uterus.

+ Place one hand above the symphysis pubis with
the palm of the hand in the direction of the
mother’s navel. This hand provides counterpres-
sure to the uterus.

* With the other hand, apply traction to the umbilical
cord, either with the aid of a Kocher forceps or by
wrapping the umbilical cord twice around several
fingers. The traction is applied in the direction of
the birth canal, first toward the perineum and
upward when the placenta follows. This is called
“controlled cord traction.”

*+ The placenta must be delivered in a smooth
motion.

+ Ifthis maneuver must be interrupted, it is impor-
tant to first release the tension to the umbilical



Figure 2.63A-B Active procedure.

cord and only let go of the counterpressure on the
uterus after that.

+ Check for blood loss and wait for a uterine
contraction.

Active versus Spontaneous Management

Active management of the third stage of labor means a
combination of the following actions19:

Administer oxytocin, 101U im/iv.
The umbilical cord is clamped soon after birth.

During the first contraction (after 3-5 minutes)
birth of the placenta with controlled cord traction
(CCT), followed by:

Massage of the uterus.

Active management of the third stage of labor
using uterotonics is advised by the World Health
Organization (WHO) because even women with a
low risk for hemorrhage can have a hemorrhage post
partum (HPP). Active management reduces the risk
for severe hemorrhage (> 1000 ml) (RR 0.34; 95% CI
0.14-0.87) [LE AI]. Of all actions that are part of
active management, giving oxytocin is the most
important action.20 For all other actions it is not
evident whether they contribute to reducing HPP.
Recent research shows that CCT contributes less to
decreasing HPP [LE A2].20 Massage ofthe uterus is an
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effective way to prevent the use of uterus tonica, but
there is less literature about method and duration of
massage [LE B].21,22 Also recent disadvantages of
early cord clamping have been described: postponing
cord clamping for at least 1 minute does not increase
the risk for HPP.23 For the baby, later clamping of the
cord leads to a decrease in the risk of anemia. It can
though lead to a light increase in the number of
children with hyperbilirubinemia [LE A1].24 A com-
bination of active (administering oxytocin) and
expectative (cord clamping between 1and 3 minutes
post partum using Baer) policy appears to give the
best outcomes for mother and baby.19

Episiotomy and Perineal Lacerations
(Grade 1 and 2)

Perineal lacerations are lacerations of the vagina, the
vulva, and the perineum that may occur during child-
birth. For a classification of perineal lacerations, we
will use the international classification of perineal and
sphincter lacerations proposed by Sultan in 2002
(Table 2.2).25 In this section we will describe the
first- and second-degree lacerations as well as episi-
otomies. Obstetric anal sphincter injuries (OASIS) are
third- and fourth-degree lacerations which are
discussed in Chapter 13 on sphincter lesions.
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Table 2.2 Classification of lacerations according to Sultan

Grade 1 Skin laceration
Grade 2 Skin and perineal laceration without
sphincter involvement
Grade 3 Perineal and anal sphincter laceration
Grade 3a Laceration <50% ofexternal anal sphincter
Grade 3b Laceration >50% of external anal sphincter
Grade 3c Laceration of both internal anal sphincter
and external anal sphincter
Grade 4 Laceration of perineum, anal sphincter,

and anal mucosa

Episiotomy
Episiotomies are probably the most frequently applied
obstetric interventions. It is also one of the few surgi-
cal interventions for which patient consent is gener-
ally not requested. An episiotomy is an incision of the
vagina, the perineum, and the underlying muscles. An
episiotomy enlarges the outlet of the soft-tissue birth
canal.26

A primary episiotomy is defined if the indication
to perform episiotomy was already established
before the labor with the idea of preventing extreme
pressure to the pelvic floor or to the head of the
infant. The indication for a secondary episiotomy
is determined during the expulsion. Usually, a
mediolateral episiotomy is employed (Figure 2.64).
A midline episiotomy, in which an incision is made
from the posterior commissure in the midline in the
direction of the anal sphincter, is not often applied
in the Netherlands, Flanders, and in China. This
type of episiotomy is commonly used in the USA
and Canada.26

Incidence

In the mid-twentieth century it was standard proce-
dure in many countries to perform an episiotomy in
nulliparous women. A more restrictive episiotomy
policy, however, leads to less posterior perineal
trauma than a policy in which an episiotomy is
performed routinely (RR 0.88; 95% CI 0.84-0.92)
and less OASIS (RR 0.67; 95% CI 0.49-0.91)
[LE A1].27 Moreover, by not performing an episiot-
omy there is a greater chance of an unblemished
perineum: a routine episiotomy leads to 26% more
need for suturing (RR 1.26; 95% CI 1.08-1.48) [LE
A 1].28 Prenatal perineal massage, performed by the
patient or partner once to twice a week from 35 weeks’
pregnancy, appears to diminish the incidence of

Figure 2.64 Midline and mediolateral episiotomies.

episiotomy in nulliparous women (RR 0.83; 95% CI
0.73-0.95) [LE A1].29 Furthermore, hands off (or
poised) versus hands on the perineum during the
second stage of labor reduces the rate of episiotomy
(RR 0.69; 95% CIl 0.50-0.96) [LE A].16 Finally,
comparing the position in the second stage of labor
for women without epidural anesthesia, fewer episi-
otomies are performed in an upright position versus
supine or lithotomy position (RR 0.79; 95% CI 0.70-
0.90) [LE A1].30 Delivery in an upright position
increases the risk of perineal trauma (RR 1.35: 95%
Cl 1.20-1.51), but not for OASIS (RR 0.58; 95% CI
0.22-1.52).

Nevertheless, at present there are enormous
international differences in episiotomy incidence,
varying from 10% in Scandinavia to more than 90%
in South America.3l The incidence of episiotomy
in the Netherlands is 26% and in Flanders 55% (nulli-
parous women 75%, multiparous women 41%).3233
Within the Netherlands there are also large
differences in the incidence of episiotomy: of the
nulliparous women who give birth in first-line care
(midwife), 22% are given an episiotomy, while among
the nulliparous women who give birth in second-line
care (obstetrician), 51% are given an episiotomy.
Among multiparous women giving birth in first-line
care, 7% are given an episiotomy, compared to 17%
of multiparous women giving birth in second-line



care.® In Finland, the hospital-based lateral episiot-
omy rate ranges from 38% to 86% for primiparous
and from 6% to 30% for multiparous women.34

Indications

The only real indication for performing an episiotomy
is the reduction ofdelivery time for the infant (signs of
fetal emergency) or the mother (fatigue, maternal
illnesses).

A number of other indications have been reported
for performing an episiotomy. Possible indications
for performing an episiotomy are:

+ fetal emergency;

+ shoulder dystocia;

+ vaginal assisted deliveries and breech deliveries;

+ reduction of time of delivery in case of maternal
illnesses;

+ prolapse surgery or other vulvovaginal operation
in the medical history.

The literature is not in complete agreement on the
protective function of mediolateral episiotomy for the
incidence of sphincter lesions. In a Cochrane review
comparing routine episiotomy (episiotomy performed
in 75% of participants) versus restrictive episiotomy
(episiotomy performed in 28% of participants), a
restrictive policy results in less severe perineal trauma
(RR 0.67; 95% CI 0.49-0.91), especially in the group
with mediolateral episiotomy (RR 0.55; 95% CI 0.31-
0.96) [LE A 1].27 In a Finnish study, however, restricting
lateral episiotomy use to lower incidences may result in
higher rates of sphincter lesions and the optimal level of
episiotomy is not yet known [LE B].3#4

It could be that the manner in which the episiot-
omy is placed, particularly the angle of the episiotomy
relative to the midline, is of importance in the pre-
vention of OASIS.3 Based on a large observational
study in the Netherlands, it seems that in an assisted
vaginal delivery, sphincter lesions can be prevented by
performing mediolateral episiotomies. This is true for
both vacuum extractions (odds ratio [OR] 0.11; 95%
Cl1 0.09-0.13) and forceps extractions (OR 0.08; 95%
Cl 0.07-0.11) [LE B].36 A third- or fourth-degree
laceration in the medical history is no indication for
primary episiotomy [LE C].25

Technique for Episiotomy Placement

There is no international consensus on the definition
of a mediolateral episiotomy.37 In contrast with most
Anglo-Saxon countries, in the Netherlands and
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Figure 2.65 Open scissors are inserted as deeply as possible while
guided by the fingers.

Flanders an episiotomy is placed at the left side of
the patient. With respect to the episiotomy placement
technique, this chapter will assume this location.

If tolerated by the labor, local anesthesia with 1%
lidocaine is administered.25 When the head is almost
extended, the index and middle fingers ofthe left hand
are placed between the skull and the pelvic floor. Then
the open scissors are inserted as deeply as possible
while guided by the fingers (Figure 2.65).

At the peak of the contraction, the skin, the sub-
cutis, and the pelvic floor muscles are cut with a
slightly pushing, yet smooth motion. The episiotomy
starts from the center of the posterior commissure
and is placed at an oblique angle in the direction of
the left ischial tuberosity. Based on observational stu-
dies it appears that the average length of an episiot-
omy is 4 cm and the maximum length is 6 cm.3839 An
insufficient angle increases the chance of sphincter
injury and in order to obtain a postpartum angle of
45° the episiotomy must be placed at an approximate
angle of 60° (Figures 2.66 and 2.67) [LE C].40

Preparation for Suturing

The preparation for
consists 0f2541:

+ explanation about the suturing;

suturing an episiotomy

+ proper positioning and adequate lighting;
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Figure 2.66 Episiotomy at an approximate angle of 60°.

+ thorough inspection of the vagina and the peri-
neum. Rectal examination is essential to ascertain
whether a sphincter laceration developed and must
take place in the inspection of each laceration. In a
rectal examination the index finger is inserted in the
anus, and the thumb is placed on the sphincter. The
sphincter is palpated between the thumb and
the index finger. In a study by Andrews et al., 56%
of all sphincter lacerations were missed [LE C]42;

* suturing under aseptic circumstances;

+ adequate anesthesia (10-20 ml lidocaine 1%);

+ suturing must take place as soon as possible to pre-
vent blood loss and infections. Suturing before the
delivery of the placenta may lead to less blood loss
[LE B], but carries the risk that the sutures may be
removed if a manual placenta removal is still
necessary43 If additional time is lost between the
placement of the episiotomy and the suturing, the
chance of bacterial contamination and thereby pos-
sibly also the chance of wound infection increases.

Suturing Technique

To suture an episiotomy, (atraumatic) synthetic
absorbable suture material is used, such as polygalac-
tin 910 (Vicryl) or polyglycolic acid (Surgicryl, Safyl,
Dexon).

The repair of an episiotomy can be divided into
three layers: vaginal trauma, deep and superficial peri-
neal muscles, and the skin. Traditionally, repair was
done according to these three layers, but nowadays,
continuous suturing techniques are also often used.4

Figure 2.67 Postpartum angle of 45°.

The first suture inside the vagina is placed above
the upper margin of the incision to prevent the for-
mation ofa hematoma due to blood vessel retraction.
Next, the vaginal mucosa is sutured with a continuous
suture - possibly a mattress stitch - out to the hy-
menal ring (Figures 2.68 to 2.71).

Next, the pelvic floor muscles (the transverse peri-
neal muscle, the bulbospongiosus muscle, and the
urethrovaginal muscle) are sutured with a continuous
stitch (Figure 2.72). However, some argue that the
bulbospongiosus muscle should be deliberately
sought and anchored by a separate suture primarily
for anatomical correction but also for possibly pre-
venting vaginal widening [LE D],

In practice, however, these muscles are usually not
distinguishable and are approximated with the help of
one or more sutures. Finally, the skin is closed with
rapidly absorbable continuous intracutaneous sutures
(Figures 2.73 and 2.74).45 To suture an episiotomy,
preference is given to a continuous suturing
technique.

If all the layers are closed with a continuous sutur-
ing technique, there are significantly less pain symp-
toms compared to interrupted sutures during the first
10 days postpartum (RR 0.76; 95% CI| 0.66-0.88) and
an overall reduction in analgesia use (RR 0.70; 95% CI
0.59-0.84) [LE A l].46

Removal of suture material from the skin is
considerably less frequently necessary if rapidly
absorbable sutures are used (3-0 thickness Rapide)



Figure 2.68 Initial situation when suturing.

Figure 2.69 First suture inside the vagina is placed above the
margin of the incision.

compared to standard material (22/769 [3%] versus
98/770 [13%], p < 0.0001), and also in the continuous
suturing technique compared to the interrupted
suturing technique (24/770 [3%] versus 96/769
[12%], p< 0.0001) [LE AZ2].45 However, rapidly
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Figure 2.70 Suturing of the vaginal mucosa out to the
hymenal ring.

absorbable material may lead to more wound
dehiscence.38

If after suturing the subcutis, the skin is properly
positioned, it may be considered to withhold the
intracutaneous suturing.4l As an alternative to
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Figure 2.71 Continuous stitching of the vaginal mucosa out to the
hymenal ring.

Figure 2.73 The skin is sutured intracutaneously with a continuous
stitch.

continuous sutures for each layer, the vaginal mucosa,
the pelvic floor muscles, subcutis, and intracutaneous
suturing can be done with one continuous suture.4l
After completing the suturing, a rectal examination
must always be performed to ensure that no sutures
were placed in the rectum. If this is the case, however,

Figure 2.72 Pelvic floor muscles are sutured with a continuous
stitch.

Figure 2.74 The skin issutured intracutaneously with acontinuous
stitch (continuation phase Figure 2.73).

all of the sutures must be removed and the suturing
must be done again.

Complications

The complications can be classified into short- and
long-term  complications. During the initial



postpartum days the complications of an episiotomy
are pain, infection, and bleeding. It appears that a
spontaneous second-degree laceration causes less
pain symptoms and dyspareunia than a mediolateral
episiotomy [LE B].47 A midline episiotomy is a recog-
nized risk factor for sphincter lesions.3L A nonsteroi-
dal anti-inflammatory drug (NSAID) such as
indomethacin or diclofenac provides significant pain
reduction during the first 24 hours postpartum and
some argue that this should be standard treatment for
all women after a laceration or an episiotomy, except
in the case of contraindications [LE D].25Even though
small quantities of this medication pass into the breast
milk, in normal doses (indomethacin 25 mg three
times a day, diclofenac 50 mg three times a day) no
effect is expected in the infant.

Late complications of an episiotomy are pain and
dyspareunia. There appears to be no difference in the
incidence of urinary and/or fecal incontinence and
genital prolapse after an episiotomy compared to an
uninjured perineum or a first- and second-degree
laceration [LE B].47

First- and Second-Degree Lacerations
Preparation and Technique for Suturing

The preparation for suturing a first- or second-degree
laceration is comparable to that of an episiotomy (see
Section: Episiotomy) (Figure 2.75).

Suturing a first- or second-degree laceration is
comparable to suturing an episiotomy, with the

lit ]

first-degree laceration second-degree laceration

Figure 2.75 First- and second-degree lacerations.

Chapter 2: Normal Labor and Delivery

exception that the wound margins are usually less
sharp (see Section: Episiotomy).

Prevention of First- and Second-Degree Ruptures

There are no indications that perineal lacerations
can be prevented through perineum massage during
the expulsion or an episiotomy (see Section:
Episiotomy).25 Perineal injury can possibly be pre-
vented through heat compression ([LE B]: nulli OR
0.7;95% C1 0.4-1.0 and multi OR 0.6; 95% C1 0.3-0.9)
and lidocaine spray for pain relief during the expul-
sion ([LE A2]: RR 0.63; 95% CI 0.42-0.93), but both
outcomes are based on only one randomized study.25
Although prenatal perineal massage in nulliparous
women seems to diminish the chance of episiotomy
(RR 0.83; 95% CI 0.73-0.95), there is no difference in
the incidence of first- and second-degree laceration
[LE Al].29

An observational study of almost 3000 sponta-
neous deliveries in Australia illustrates that lateral
position deliveries produce the least amount of peri-
neal lacerations (33.3%) and delivery in a sitting posi-
tion has the greatest chance of perineal lacerations
(58%). The study also demonstrated a significant dif-
ference in uninjured perinea if the delivery was guided
by a gynecologist (31.9%) as compared to that by a
midwife (56-61%) [LE B] 48 In a recent systematic
review, Epi-No birth trainer (a device for training of
the pelvic floor muscles with an inflatable balloon) did
not reduce episiotomy rates and had no influence on
reducing perineal tears [LE B].49

Essential Points and Recommendations

+ Thorough inspection of each perineal laceration,
including rectal examination, is important because
(superficial) sphincter lesions can be missed (see
Chapter 13 on sphincter lesions) [LE C],

+ Itis recommended to classify perineal lacerations

according to the internationally accepted classifi-

cation [LE D].

Perineal laceration may be prevented through

pain relief during the expulsion with the use

of lidocaine spray [LE A2] or hot compresses

[LE B]. Although prenatal perineal massage in

nulliparous women seems to reduce the chance

of episiotomy, there is no difference between the
incidence of first- and second-degree laceration

[LE AT].
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An episiotomy is an obstetric intervention
that should only be performed on indication.
The routine performance of an episiotomy does
not prevent sphincter lesions [LE Al], leads to
additional need for suturing the perineum [LE
Al], and is probably coupled with increased
pain and dyspareunia in the short and long
term [LE B],

If an episiotomy is needed, it must be performed
adequately, from the center of the posterior
commissure and in a bulging perineum at a 60°
angle from the midline [LE C],

Suturing an episiotomy must be performed under
proper positioning, illumination, adequate local
pain relief, and after careful inspection concerning
the classification of the lesion, including a rectal
examination [LE D].

Preference is given to a continuous suturing tech-
nique with absorbable suturing material [LE Al].
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Compound Presentation and Umbilical

j») Cord Prolapse

A.J. Schneider and J.J. Duvekot

General Information

Introduction

In this chapter we discuss the obstetric aspects of
compound presentation (extremity prolapse) and
umbilical cord prolapse of an infant in cephalic or
breech presentation.

The recommendations made in this chapter are
based on the opinion of experts [LE D], except where
indicated otherwise.1

Definition

The extremities and umbilical cord are presenting if
they are positioned next to or lower than the fetal head
with unruptured membranes. If the membranes are
ruptured, we speak ofprolapsed extremities or umbil-
ical cord in those cases (Figures 3.1 and 3.2).

unruptured membranes

Figure 3.1 Presenting hand.

Prolapsed Extremities

Incidence

A cephalic presentation with a presenting or prolapsed
hand or arm is a rare occurrence. The incidence varies
between 0.4 and 1.3 in 1000 childbirths.2 5 Prolapsed
extremities are quite frequently combined with
a prolapsed umbilical cord. It is prudent to be aware
of this and to conduct a specific examination for this.

Diagnosis

A diagnosis of presenting extremities can be made
by internal examination and especially by means of
ultrasound. In the event of prolapsed small parts, the

ruptured membranes

Figure 3.2 Prolapsed hand.
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diagnosis can usually be established more precisely by
internal examination.

A hand can be differentiated from a foot because,
if the clasping reflex is still intact, the hand will grasp
the examination finger. Moreover, the foot is usually
located at a right angle to the lower leg, in contrast
with the position of the hand to the lower arm.

If a knee or elbow is palpable, it is important to
indicate whether this is positioned deeper than the
largest diameter of the head. A knee and an elbow can
be difficult to distinguish, therefore the accompany-
ing hand or foot must always be sought.

The need to distinguish a prolapsed arm from
a prolapsed hand is to ascertain whether the wrist
joint is located lower than the largest diameter of the
head. We can also speak of a complete or incomplete
arm presentation.5

Causes and Risk Factors

Extremities may prolapse due to insufficient closure
of the pelvic inlet by the presenting part. Predisposing
factors for this phenomenon are as follows.

* Parity: In primiparous women the head generally
descends during the last weeks of pregnancy
and closes off the pelvic inlet. In multiparous
women the presenting part sometimes remains
above the pelvic inlet until the start of contrac-
tions. The chance of presenting/prolapsed parts is
therefore 10 times higher in multiparous women.5

+ Anatomical discrepancy between head and pelvis:
In the event of a relatively large head and/or

Figure 3.3 Head and two hands.

a relatively small pelvis, engagement does not take
place. This discrepancy is most prevalent in small
women (<1.60 m) with a large infant in the first
pregnancy.

+ Head not engaged: This occurs after spontaneous
membrane rupture or by inducing labor by artifi-
cially rupturing ofthe membranes in a situation of
a not (yet) engaged presenting part.

* Rupturing ofthe membranes in case ofpolyhydram-
nios: After rupturing of the membranes, the small
parts may flow out next to the head that is not (yet)
in close contact with the pelvic inlet.

+ Small, premature (dead, macerated) infant.

+ Space-occupyingprocess in the true pelvis: In a low-
lying myoma in the true pelvis or with a marginal
placenta previa or low-lying placenta. Frequently
an oblique lie will be present.

+ Second ofa set of twins: After the birth of the first
infant, the second infant often engages so rapidly
that the chance of presenting/prolapsed extremi-
ties or umbilical cord is increased.

Therapy

Vaginal Delivery Impossibility

There is a (relative) impossibility ofvaginal delivery in
case of the following prolapsed small extremities in
combination with a cephalic presentation26:

* head and two hands (Figure 3.3);
* head and arm (Figure 3.4);
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Figure 3.5 Head and foot.

Figure 3.7 Head with hand and two feet.

* head and foot (Figure 3.5);

* head with one arm and one foot (Figure 3.6);

* head with  one hand and two feet (Figure 3.7);

+ head with one foot and two hands (Figure 3.8).
Vaginal delivery in these situations will only be pos-
sible in case of a very small or dead infant. In case of
a living infant, it makes no sense to wait for improve-
ment in the situation and a cesarean section will be
necessary.

Presenting Hand or Arm

In case of a presenting hand or arm, the membranes
should not be ruptured artificially. During the early

Figure 3.6 Head with hand and foot.

Figure 3.8 Head with foot and two hands.

dilation phase, the woman can be positioned on the
opposite side of the presenting hand or arm, whereby
space is created so that the hand or arm can pull back
spontaneously.

Prolapsed Hand or Arm

See Animations 3.1 and 3.2.

The clinical procedure is determined by ascertain-
ing whether the wrist joint and/or the elbow joint are
located below the largest diameter of the head
(Figure 3.9). Anatomically, the wrist forms the
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Figure 3.9A-B Prolapsed hand (A) and prolapsed arm (B).

thickest part between the fingers and the lower arm with
the shape of a double wedge. If we look at this merely
mechanically, the arm - if the wrist is positioned lower
than the head at the start of the labor - slides in front of
the head as it gets deeper into the true pelvis.

Ifthe head and the hand have not yet engaged very
much, a repositioning of the hand can be attempted
by stimulating the infant to pull the arm back by softly
squeezing the hand. If this is not effective and the
wrist remains deeper than the head, we have a case
of a prolapsed arm or a complete arm presentation.
Because of the lack of space and an unconquerable
obstacle, the delivery comes to a sudden halt. Waiting
until complete dilation is reached may cause a uterine
rupture due to excessive stretching.7 In addition to the
fact that the delivery cannot proceed because of this,
this presentation is further complicated in one-third
of the cases due to the simultaneous prolapse of the
umbilical cord.5

It would be different if the head engages and the
wrist is not situated below the largest diameter of the
head, which would prevent the arm from prolapsing
further. This presentation does not present clinical
problems.5

If, in addition to the wrist, the elbow is also palp-
ably lower than the largest diameter of the head, we
have a case of absolute delivery obstruction due to the
presenting part.

Special Situations
Repositioning of a Prolapsed Arm

A method recommended by WHO to use in case of
a prolapsed arm - only to be used in situations with
lack of modern facilities - is as follows (see Animation
3.3). Repositioning of a prolapsed arm can be
attempted in a motivated patient: after positioning the
woman in a knee-elbow position, the arm is pushed
past the head to above the pelvic inlet and held there
until the head has occupied the vacated space
(Figure 3.10). In the western world it is recommended
that this procedure be performed in an operating room.
In case of failure of this maneuver or if the umbilical
cord prolapses, a cesarean section can then be per-
formed immediately. If the procedure is successful,
the rest would be a normal delivery.8

Internal Version and Extraction

In addition to the above-mentioned repositioning of
the arm, internal version can be performed only on
the second of a set of twins with a presenting arm and
only when the obstetrician has experience with this
procedure: after locating the back by ultrasound,
search for the foot with your hand on the abdominal
side of the fetus, grasp the ankle between the index
and middle fingers, and pull the leg firmly down (see
Chapter 6 on delivery in breech presentation) (see
Animation 3.4). If possible, pull the second foot
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Figure 3.10A-B Repositioning of a prolapsed arm.

down at the same time so that the infant can be
delivered vaginally (Figure 3.11) (see Animation
3.5). Internal version and extraction is best performed
under locoregional or general anesthesia in the oper-
ating theatre.

Adjacent or Occult Hand

In the case of vacuum extractions it is reported that
more force is needed to extract the head in the pres-
ence of an occult hand (Figure 3.12) [LE B].9

Prognosis and Therapy

The prognosis ofa prolapsed hand or arm depends on
any simultaneously existing disorders (for instance,
a prolapsed umbilical cord). In most instances of
a prolapsed arm, the problem will have to be solved
by performing an emergency cesarean section.

Complications

Complications in the event of presenting or prolapsed
extremities are rare.

In a stagnated dilation there
overstretching and
prolapsed arm.

A very rare complication (three published cases) is
necrosis of a prolapsed arm due to the circulation
being cut off by the head. This is so uncommon that
in those cases an investigation should be performed
into the increased coagulation tendency in the
neonate.10 Less serious consequences of impingement
are hematomas on the arm or the hand.

is a chance of
rupture of the uterus with a

Prevention

In general, prevention is not very successful. There are,
however, some situations in which the presenting part
does not close offthe pelvic inlet very well and caution is

called for. An example of this is a non-engaged head in
combination with unruptured membranes. It is better to
rupture the membranes only while at the same time the
head is pressed down into the pelvic inlet by a helper.
The bladder should be emptied beforehand.

In case of ruptured membranes and a non-
engaged presenting part, clinical bed rest may be pre-
scribed. If, in the case of a non-engaged head, the
membranes rupture outside the hospital, it is prudent
to instruct the patient to come to the hospital as soon
as possible. In most cases this will be faster than wait-
ing for an ambulance and certainly if the contractions
have not yet started, instances of prolapsed extremi-
ties or umbilical cord will not present a problem.

Important Points and Recommendations

*+ In case of a smoothly progressing dilation and
engagement, all combinations of cephalic presenta-
tion with presenting or prolapsed extremities can in
principle be monitored to see how the further devel-
opment of the labor and delivery progresses [LE D).

+ By softly squeezing a finger of a presenting or
prolapsed hand the infant may be inclined to
retract the hand [LE D].

+ Ifthe infant does not retract the arm after stimula-
tion, the location of the thickest part - the double
wedge formed by the wrist - is an indicator of the
prognosis. If the wedge is located below the head,
it will be pushed along on further engagement and
constitute an obstacle. Delivery must then be done
by cesarean section [LE D],

* A vaginal delivery with a prolapsed arm is only
possible if the fetus is very small or if it is dead.
In other situations, contractions will reduce when
pushing. After reaching complete dilation, there is
a risk of uterine rupture [LE D],
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Figure 3.11A-D Version and extraction.

Prolapsed Umbilical Cord
Definition

The umbilical cord is presenting if, with unruptured
membranes, the umbilical cord is palpably lower than
the presenting part.

If the membranes are ruptured, then there is a case
of prolapsed umbilical cord (Figure 3.13).

If the umbilical cord is situated alongside the pre-
senting part during labor, it is called an occult umbil-
ical cord prolapse.

Incidence

The incidence of a prolapsed umbilical cord in ceph-
alic presentations varies between 1 and 6 per 1000
births.1,12 In breech presentations the incidence



Chapter 3: Compound Presentation and Umbilical Cord Prolapse

Figure 3.12 Occult hand.

ranges from 4% to 6% and is lower with a complete
breech presentation than with a footling breech.1213
In preterm deliveries with a fetus in breech presenta-
tion the incidence is even higher. The longer the
umbilical cord, the greater the chance of prolapse.
A prolapsed umbilical cord occurs more in male
fetuses, who on average have longer umbilical cords
than female fetuses.

The exact frequency of occult umbilical cord pro-
lapses is not known, but it probably occurs more than
is clinically acknowledged.

Diagnosis

A presenting umbilical cord diagnosis can be made
by internal examination and especially by means of
an ultrasound examination. A presenting umbilical
cord is difficult to detect by palpation; ultrasound
(color flow Doppler) examination can therefore be
helpful.

In case ofaprolapsed umbilical cord, the diagnosis
can often be made very well through internal exam-
ination. Often the umbilical cord is still pulsating and
is therefore easy to detect. The fetal heart rhythm
pattern can still be normal with a prolapsed umbilical
cord, but the majority of cases present with brady-
cardia or variable decelerations.14,15 Especially when
fetal heart rhythm disorders develop after spontaneous

Figure 3.13 Prolapsed umbilical cord.

or assisted rupturing of the membranes, a prolapsed
umbilical cord must be ruled out by means of internal
or speculum examination. In case of preterm ruptured
membranes, in which it is the rule to perform as few
internal examinations as possible, this situation forms
the exception to the rule.

In an occult umbilical cord, because of the pinch-
ing of the umbilical cord between the presenting part
and the cervix, decelerations will develop on the
cardiotocogram (CTG) and thereby provide an initial
indication. The definitive diagnosis is usually only
made during a cesarean section.

Causes and Risk Factors

The risk factors for developing a prolapsed umbilical
cord are listed in Table 3.1. A distinction is made
between general and procedure-related risk factors.
At least 50% of all prolapsed umbilical cord cases are
preceded by an obstetric procedure.13

Therapy

A prolapsed umbilical cord constitutes an emergency
that demands immediate action. The danger of
a prolapsed umbilical cord is twofold, i.e., mechanical:
the impingement of the umbilical cord between the
infant and the wall of the birth canal, and vasospasm:
the contraction of blood vessels in the umbilical cord
through cooling and manipulation. This will, in both
cases, lead to a decrease in the blood flow to the fetus
with asphyxia as a result.

In the event of a prolapsed umbilical cord, the
procedure must be aimed at having the delivery take



Section 3: Pathology of Labor and Labor and Delivery

Table 3.1 Risk factors for umbilical cord prolapsel

General risk factors Procedure-related risk
factors
Multiparity Artificial rupturing of
membranes

Low birthweight (<2500 g) Vaginal manipulation of fetus
in case of ruptured

membranes
Premature birth Version and extraction
Congenital fetal disorders Insertion of intrauterine
pressure catheter
Breech presentation Insertion of skull electrode
Transverse lie or oblique lie External version
Second of set of twins Application of forceps or

vacuum cup

Polyhydramnios
Non-engaged presenting

part
Low-lying placenta
Extremely long umbilical cord

(>80 cm)
Anencephaly

place as soon as possible and in the following
manner:

Call for help: in addition to extra obstetricians/
gynecologists and nurses, a pediatrician and
anesthesiologist should be notified.
Determine the fetal heart rhythm:

- In the absence offetal heart action, this must be
determined by ultrasound. It may at times be
difficult to determine if indeed no pulsations
can be felt in the umbilical cord. In case of fetal
death, the policy must follow local protocol.

- In case of a normalfetal heart rhythm pattern,
the choice between an emergency cesarean sec-
tion and an assisted vaginal delivery will
depend on the degree of dilation and the nat-
ure of the engagement of the presenting part.

Ifit is decided to proceed with an assisted
vaginal delivery, the outlet position must
be such that the delivery can take place
quickly and without problems. The condi-
tions must be the same here as with an
operative vaginal delivery in other indica-
tions. This is not a situation in which extra
risks should have to be taken. A total
breech extraction or version and extrac-
tion should only be performed under
favorable circumstances.

Ifitis decided to perform a cesarean section,
acute tocolysis can be considered. With

Figure 3.14 Filling of the bladder with saline solution.

a pregnancy duration before viability
(24-25 weeks) an expectative approach
may be chosen. As a rule, cesarean sections
are not performed before this time in the
Netherlands due to the moderate neonatal
prognosis at this early stage. This situation is
different in other countries.

* Incase of an abnormalfetal heart rhythm pattern,
the choice is also between an emergency cesarean
section or an operative vaginal delivery, depend-
ing on the degree of dilation, the nature of the
presenting part, and the engagement. If it is
decided to proceed with an assisted vaginal deliv-
ery, the outlet position must be such that the
delivery can take place quickly and without
problems.

If it is decided to do an emergency cesarean
section, it is useful to push the presenting
part upward. This can be done through the
retrograde filling of the bladder with
500-750 ml saline solution via a 16-G Foley
catheter, which is then clamped off (see
Animation 3.6). A possible side effect of this
could be a decrease in the contraction activ-
ity. Naturally, the balloon of the catheter
must be inflated to hold it in place. Only at
the moment of the incision, the Kocher
forceps are released from the indwelling
catheter. For this reason, every delivery
room should be equipped with an indwelling
catheter, a bag of infusion liquid, Kocher
forceps, and an inflator (Figure 3.14).
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- A second possibility is to push the presenting
part up with the examining hand. This uncom-
fortable procedure can best be done with half
of the hand (three fingers) or the entire hand.
An alternative to this is internally pushing the
presenting part out of the pelvis and then
suprapubically fix the presenting part with
the other hand. After the presenting part has
been fixed externally, the internal hand may be
removed and the presenting part should
remain in the pushed-up position until arrival
in the operating room.15

- A third method is to place the patient in
a knee-elbow position. An alternative to
this is the head-down or Trendelenburg
position. The latter position is combined
with a left side lie. Improvement of the fetal
condition after the presenting part has been
pushed up should not be a reason to slow
down or change the procedure that was set
in motion.

Pushing the umbilical cord back into the uterus
must be avoided [LE D]. This has never appeared
to be very beneficial. There is only one publica-
tion in which this method has been applied with
reasonable success. Touching or cooling of the
umbilical cord must be avoided to prevent vaso-
spasm. Whether actively keeping the umbilical
cord warm helps is a question that still needs to
be answered. One possibility is to place an umbil-
ical cord that is hanging outside the vagina back
into the vagina.

In the past, if dilation was not complete yet, an
assisted vaginal delivery was attempted by means of
Diihrssen’s incisions in the cervix (Figure 3.15).
Nowadays this method must be used for emergency
cases only.

Of all indications for a cesarean section,
a prolapsed umbilical cord is one of the few real
emergency indications. Prognostically there is no
clear relationship with the time elapsed between
the decision to do a cesarean section and the delivery
of the infant. This is probably because in publica-
tions with many patients, this decision-delivery-time
does not amount to more than 30 minutes and is
therefore already very short.

Training of the obstetrics team in the handling of
emergencies, such as a prolapsed umbilical cord,
probably leads to a decline in the perinatal death
and morbidity rate.

Figure 3.15 Duhrssen's incisions.

Complications

Perinatal death due to a prolapsed umbilical cord
appears to be on the decrease. During the first half
of the twentieth century the death rate was still
32-47%. In the last 20 years the death rate has gone
down to less than 10%.12,16,17 The liberal performance
of cesarean sections and improvements in neonatal
care has contributed greatly to this decline.

The location in which a prolapse of the umbilical
cord occurs is prognostically one of the most impor-
tant factors. If the umbilical cord prolapse occurs
outside the hospital, the perinatal death rate is 10
times higher than when this occurs in the hospital. 1l

The literature sporadically reports on the success-
ful outcome of conservative treatment of an umbilical
cord prolapse in a pregnancy duration of less than 24
weeks.14 Usually, however, these cases result in fetal
death within a few hours.

Prevention

Just as in the case of a prolapsed arm or hand, pre-
vention is not very successful. There are, however,
some situations in which the presenting part does
not block the pelvic inlet completely and caution
must be exercised. In that case, we would offer the
same advice as in the prevention ofa prolapsed arm or
hand.

For women with an infant in an oblique lie or with
a non-engaged presenting part it may be suggested to
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hospitalize them for observation at a certain point in
pregnancy and, if possible, introduce labor and
delivery in a controlled manner after external ver-
sion. Nethertheless, this does not prevent compound
presentation or umbilical cord prolapse after spon-
taneous rupture of the membranes. These women
must always be properly instructed to come imme-
diately to the hospital after spontaneous rupture of
the membranes. The recommendation to be trans-
ported in a reclined position is obsolete and leads to
unnecessary delays.

When obstetric procedures are necessary in the
event of a non-engaged presenting part, there must
be the possibility to perform an emergency cesarean
section. In this situation, artificial rupturing of the
membranes should be avoided.

In the Netherlands, patients with preterm prelabor
rupture of membranes are usually admitted to the
hospital. Especially in the case ofa breech presentation
there is a greater chance of a prolapsed umbilical cord.

It is difficult to predict this type of emergency.
Routine ultrasound examination to locate the umbil-
ical cord beforehand is not very effective for predict-
ing a prolapsed umbilical cord [LE B],18

Important Points and Recommendations

* Anyone who guides labor and deliveries must be
aware of the risk factors that can lead to umbilical
cord prolapse [LE D].

* In the event of a prolapsed umbilical cord, the
fastest way to deliver must be sought [LE D].

+ A case ofaprolapsed umbilical cord can be deliv-
ered vaginally if the delivery can be performed
quickly and safely [LE D],

+ Pushing the presenting part back is essential in the
treatment of the prolapsed umbilical cord with an
abnormal fetal heart rhythm pattern [LE D].

+ Pushing the presenting part up can be done manu-
ally, by filling the bladder or through a different
reclining position of the woman [LE D],
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Chapter

Delivery of Twins

M. Laubach and Y. Jacquemyn

General Information

Introduction

A twin pregnancy is an obstetrically high-risk
pregnancy that is characterized by a higher perinatal
morbidity and mortality in comparison with singleton
pregnancies. This is due, among other things, to an
increased incidence of intrauterine growth restriction
and premature birth. More than 50% of all twins are
bom before the 37th week of pregnancy. The average
gestational age at birth is 36.7 + 2.7 weeks.1
Therefore, the peripartum approach surrounding
the delivery of twins must, on the one hand, take these
factors into account and, on the other hand, contem-
plate some additional specific elements, such as an
abnormal fetal lie before and during the labor and
delivery.
See Animation 4.1.

Incidence

The incidence of twin pregnancies in the western
world has continued to rise since the 1970s and cur-
rently fluctuates between 16 and 24 per 1000
pregnancies.23 This may be attributed to the use of
assisted reproduction techniques, but could also be
the result of the rise in maternal age.

Timing of Delivery
For twin pregnancies beyond 36 weeks of gestational
age an attempt has to be made to plan the delivery in
such a way that perinatal mortality and morbidity
continue to be as low as possible.

Epidemiological studies have shown that the peri-
natal death rate of twins is five to seven times higher
than that of singleton pregnancies with the same

pregnancy duration.4 The lowest incidence of perinatal
death was encountered during the 38th week of the
pregnancy. After 38 weeks, the perinatal death rate
increases comparably to the rise in post-term singleton
pregnancies after 41 weeks. Considering both the birth-
weight and the pregnancy duration, the lowest perinatal
mortality rate (PMR) (3.9/1000) was reported in neo-
nates weighing between 2.5 and 2.9 kg and between 36
and 39 weeks of pregnancy duration [LE B].

There is little good evidence on optimum timing of
delivery taking chorionicity into account. In uncompli-
cated monochorionic diamniotic twin pregnancies early
delivery between 34 and 36 weeks is recommended in
order to reduce the risk of stillbirth [LE B].57
Monochorionic diamniotic twins with successfully
treated twin-to-twin transfusion syndrome require
close observation throughout pregnancy [LE C].8

The risk for intrauterine fetal death in monochori-
onic diamniotic twin pregnancies beyond 34 weeks of
gestational age is 1.5-1,7%.9 11 This incidence is even
three times lower in dichorionic twin pregnancies
(0.5%). The perinatal mortality drops from 8% to 1%
in dichorionic twins between 36 and 38 weeks. (LE B)

The perinatal morbidity seems to remain high in all
twin pregnancies even after 34 weeks, suggesting poten-
tial benefits of prolonging pregnancy beyond 36 weeks.
Additionally, neonatal morbidity (especially respiratory
distress syndrome) is significantly increased in case of
an elective induction of labor prior to 37 weeks and
neonatal intensive care hospitalization has been
reported more frequently. This increase is even greater
in the case oftwinsbom by cesarean section (13% before
37 weeks compared to 2% after this term) [LE B].12

Today, one sufficiently powered randomized
controlled trial (RCT) has demonstrated that, in
uncomplicated twin pregnancies, elective induction

Obstetric Interventions, ed. P. Joep Dorr, Vincent M. Khouw, Frank A. Chervenak, Amos Grunebaum, Yves Jacquemyn,
and Jan G. Nijhuis. Published by Cambridge University Press. © Cambridge University Press 2017.
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of labor at 37 weeks versus an expectant management
results in significantly less adverse neonatal outcome
without an increased number of complications.
[LE A2].13

Optimum timing for delivery in uncomplicated
monochorionic twin pregnancies after 35 completed
weeks of pregnancy has to be discussed with the
parents, taking the consequences of a late intrauterine
fetal death in these cases into account compared to
potential respiratory complications of premature
induced delivery [LE B].¢

Cesarean Section
Indications for Planned Cesarean Delivery

In twin pregnancies, certain indications for cesarean
delivery are similar to those among singleton
pregnancies and include placenta previa, placental
abruption, abnormal fetal evaluation, breech, and
intrauterine growth restriction.

There is growing evidence in the literature that
there is no indication for a routine policy ofscheduled
cesarean delivery in all twin pregnancies.14-17 The
results of a large randomized multicenter study
(Twin Birth Study) demonstrated no significant
improvement in neonatal outcome for cesarean sec-
tion after 32 gestational weeks in cases where the
presenting twin is in a vertex position [LE A2].18

Indications for delivering twins in a planned
cesarean section are:

+ conjoined twins, except in an extremely immature
delivery [LE DJ;

*  monochorionic monoamniotic twins [LE D]19

+ first twin in breech or transverse presentation.
[LE D]

Considerations

* During labor, in 19% of cases the first twin is not
presenting in a vertex position (non-vertex).
Historically, these pregnancies have been resolved
by means of cesarean delivery. This policy is
inspired by the fear of being confronted with the
so-called locked twins phenomenon. This occurs
when delivery of the head of the first twin is pre-
vented by the presenting part of the second twin
when the body of the first twin has already been
delivered. The initial evidence for this comes from a
compilation of 145 case reports, from which an
incidence of locked twins of between 1/645 and

1/817 births was deduced. The reported mortality
rate was between 30% and 43%. Actually only eight
observational studies have been published, which
were analyzed in a recent systematic review/ BNo
benefit was found supporting cesarean delivery in
pregnancy with non-vertex first twins after 32
weeks and with a birthweight of >1500 g. These
conclusions pertain to both twins. Considering the
Term Breech Trial2l and the lack of experience in
vaginal breech deliveries in many centers, it appears
that currendy an elective cesarean section is the
recommended delivery method of twins with the
first fetus in breech presentation [LE D]. In a trans-
verse presentation ofthe presenting twin, a planned
cesarean delivery is always indicated.

*+ Some authors have proposed elective cesarean
delivery in all cases in which at least one of the
twins has an estimated birthweight of <1500 g.
There are no prospective randomized studies.
Numerous observational studies have not been
able to demonstrate a difference in perinatal
results [LE B].22-24 Only one study indicates a
significantly better perinatal survival after cesar-
ean delivery of infants with a birthweight of
<1000 g [LE B].25 It can be concluded that the
discussion on whether or not a cesarean delivery
should be performed on the basis of the estimated
birthweight is not fully crystallized.

+ The gestational age as such is no indication for a
cesarean delivery and birthweight is more predictive
in terms of intrapartum complications [LE B].2324

+ No study exists that investigates the influence of
an elective cesarean delivery on the perinatal result
in the presence of a weight difference of >25%
between the twins. A difference in estimated
weight is currently no indication for a cesarean
delivery [LE C].2526

+ A scarred uterus after a cesarean delivery with an
incision in the lower uterine segment from a pre-
vious pregnancy does not imply an increased risk
of uterine rupture in a twin pregnancy, compared
to a singleton pregnancy (90/10 000 deliveries).
The chance of success in a vaginal delivery lies
between 65% and 85% [LE C].27

Vaginal Delivery

During labor, in 81% of cases the first twin is in vertex
presentation (vertex twin A). In 40%0 to 50% of cases,
both fetuses are in vertex presentation and in 30% to



vertex - vertex
40-50%

Figure 4.1 Most prevalent combinations of presentations.

40% of cases there is a combination of vertex twin A
and non-vertex twin B (Figure 4.1).3

In the literature, vaginal delivery of sets of twins
is (still) universally accepted.315-17 But in clinical
reality, it appears that only 50% of twins are born
spontaneously by vaginal delivery. Epidemiological
research shows that between 40% and 45% of sets of
twins are born by planned cesarean delivery and 8%
by assisted vaginal delivery.2

The choice of a planned cesarean delivery is
primarily dictated by the indication of increased
risk (RR 1.62) of perinatal morbidity for the second
child after vaginal delivery. The reported increase
is independent of the prelabor lie and chorionicity,
but is associated with a long interval between
the twins (intertwin interval) in a planned vaginal
delivery [LE B].22'28'29

Since a secondary cesarean delivery has higher
maternal and neonatal morbidity, it is important to
select the twin that would be the most likely candidate
for vaginal delivery. This may also be decided on the
basis of the obstetric history. The literature shows that
the probability of a successful vaginal delivery
decreases if antepartum maternal pathology exists,

vertex - breech
30-40%
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breech - transverse
20%

such as diabetes or hypertension. At term, malpresen-
tation of the second twin sometimes is associated with
the failure of vaginal delivery [LE B].30 It seems ad-
visable to take these factors into consideration when
determining the delivery mode of term twin
pregnancies.

Labor and Delivery Management
in Vaginal Deliveries3,8,31,2
Vaginal delivery of twins is considered a high-risk
birth in terms of the risk of peripartal complications.
Therefore, these deliveries should be conducted in
centers with adequate infrastructure to react rapidly
to complications.

General guidelines for a vaginal delivery of twins
are as follows:

+ All women pregnant with twins should receive
information about the possible obstetrical atti-
tudes concerning twin delivery.

* For each woman who is pregnant with twins there
should be an individual plan that anticipates all
possible scenarios during the first (dilatation) and
second (expulsion) stage of labor.
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+ The presence of an experienced gynecologist with
sufficient assistants, such as a resident or midwife,
is of utmost importance.

* An operating room with a surgical team and the
possibility of neonatal resuscitation must be
available.

+ On admission, an ultrasound evaluation of the
fetal position must be made.

* An intravenous line is needed during the dilation
stage. A blood cross-match is made and blood
must be available.

+ Fetal heart tones are recorded by cardiotocogra-
phy (CTG) that is equipped for recording twins.
As soon as the membranes of the presenting twin
are ruptured, a CTG by (scalp) electrode of the
fetus is recommended.

+ Contraction stimulation with oxytocin is not
always necessary during the delivery of the first
infant, but is started after delivery of the first
infant to prevent weak contractions.

+ From the time of complete dilation and until the
delivery of the second infant a pediatrician must be
present near the delivery room. A resident, midwife,
or a second gynecologist experienced in conducting
ultrasound examinations and helping in assisted
vaginal deliveries and cesarean sections must also
be present in the delivery room. It is the aim to have
an anesthesiologist present at the hospital during
the second and third stage of labor.

+ After the birth of the first infant, the position of
twin B is determined by ultrasound, as well as the
location of the fetal heart. After that, the CTG
registration is continued.

+ Active management of the third stage of labor is
pursued during the third phase.

Intertwin Time Interval

There is insufficient evidence in the literature on the
maximum duration of the intertwin interval. The
notion that the intertwin time interval should not be
more than 30 minutes is based on a study dating back
to the time before the systematic use of CTG.33 Later
publications do not report an increase in neonatal
complications in longer intertwin time intervals as
long as fetal heart rate is reassuring.29,34,35 It appears
that with a longer duration of the intertwin time
interval the risk in a cesarean delivery for the second
twin increases by a factor of 6 to 8. Studies from recent
years also show that the peripartal complications for

the second twin increase as the delivery takes longer.
Limiting the intertwin time interval to less than 15
minutes is linked to a significant decrease in the
number of cases of low Apgar scores and metabolic
acidosis, compared to a time interval of more than 60
minutes. 29'34,35 it seems prudent therefore to limit
the duration of the intertwin time interval. Recent
literature recommends an intertwin time interval of
a maximum of 15 to 30 minutes [LE C].336

Delivery of Vertex-Vertex Twins

After the birth of the first twin, one in every five twins -
depending on the pregnancy duration - will change its
presentation.23 Therefore, an ultrasound confirma-
tion of the presentation of the second fetus is recom-
mended before the intravenous oxytocin infusion is
started or increased. The uterine activity is evaluated
manually. Initial pushing takes place with unruptured
membranes. An amniotomy is only performed if the
head is sufficiently connected to the completely
dilated cervix. Owing to complications, such as umbil-
ical cord prolapse or a lack of engagement progress, in
4% to 10% of the cases the procedure will change to an
assisted delivery with vacuum or forceps, a cesarean
section, or internal version, followed by breech
extraction (Figure 4.2).3537

Delivery of Vertex-Non-vertex Twins

Technically, there are various options when perform-

ing these deliveries:

+ vaginal breech delivery;

+ breech extraction (possibly preceded by internal
version in case of transverse presentation);

Figure 4.2 vacuum extraction in case of prolapsed umbilical cord.



Table 4.1 Non-vertex twin 2: way of delivery and neonatal results
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N Breech Vaginal Fetal ECV (N) Vaginal Fetal C-section

extraction delivery emergency delivery (%) emergency ratio

(BE) (N) (%)
Gocke et al.39 96a 55 96 0/55 41 70 16/41 p< 0.001
Wells et al.40 66 43 98 0/43 23 48 11/23 p <0.001
Chauhan et al.38 44 23 96 0/23 21 52 10/21 p = 0.001
Smith et al.41 76 43 97 1/43 33 76 13/33 p =0.008
Barrett& Ritchie42 206 183 98.8 11/183 23 26+12 (2ary BE) 7/23 p =0.001
Total 523 347 12/347 (3.5%) 176 57/176(32%) p <0.001

p <0.001

3The publication also includes the study of women with a planned cesarean delivery. This subgroup was not included in the table.

BE = breech extraction.

+ external cephalic version (ECV) and vaginal deliv-
ery in vertex presentation;
+ cesarean delivery of the second twin.

After a breech extraction, as confirmed in several
studies, more infants are delivered vaginally than
after ECV. This is not linked to a greater risk of fetal
emergency (Table 4.1). For this reason, breech extrac-
tion is preferred with regard to vaginal delivery in this
situation [LE B],38-44

A combined vaginal delivery (twin A) and cesar-
ean section (twin B) has the greatest risk of perinatal
asphyxia, defined as an Apgar score of <4 after 5
minutes. This was determined in comparison with a
vaginal delivery of both infants and in comparison
with a planned cesarean delivery. Therefore, it is best
to avoid this situation [LE ¢ ].223744 At centers with
insufficient experience in vaginal breech delivery or
breech extraction, it is best to handle these pregnan-
cies by planned cesarean section or to refer them to
another medical center [LE D],

The techniques of external version and breech
extraction do not differ from the techniques used in
single births and are described in Chapters 5 and 6.

Internal version and extraction are reserved in
modern-day obstetrics for the delivery of the second
twin and for some cases of cesarean delivery (see
Animation 4.2). This procedure can be performed
on the condition that the cervix is completely effaced
and dilated and that the presenting part has not
engaged yet. Adequate anesthesia (epidural, midazo-
lam, or general anesthesia) is also necessary.

The presentation of the fetus is determined by
ultrasound prior to the extraction. The fetal breech
and the position of the feet and of the fetal back
should be clearly identified.

In order to rotate a transverse or non-engaging
vertex presentation internally into a breech presen-
tation and then to proceed with a breech extraction,
one hand is entered into the uterus along the ante-
rior side of the fetal abdomen. Through the unrup-
tured membranes, one or both feet are grasped at the
level of the ankle and guided with mild traction
through the cervix to the pelvic outlet. At the same
time, the obstetrician’s external hand may be able to
support the rotation of the body. As soon as the fetus
is in a longitudinal lie and the feet are at the level of
the vulva, the membranes are ruptured manually.
After that the breech extraction takes place (see
Chapter 6).

Specific Situations

Monochorionic Diamniotic Twins

In the absence of specific complications such as a twin-
to-twin transfusion syndrome (TTTS), the manner of
delivery does not differ between monochorionic and
dichorionic twins. The above-indicated problems of
fetal presentation determine the procedure.4546

The mode of delivery in monochorionic diamniotic
(MCBA) pregnancies complicated by TTTS has to be
evaluated case by case. Yet, in the absence of complica-
tions after laser treatment, planned delivery is
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recommended from 34 weeks and no later than 37
weeks [LE C].8

Monoamniotic Twins

Delivery with a planned cesarean section between 32
and 34 weeks is recommended [LE B].47-49

Acute Intrapartum Tocolysis

If uterine relaxation is needed to perform a breech
extraction or other maneuvers, general anesthesia with
short-term administration of anesthetic gases can be
used. As an alternative, intravenous administration of
nitroglycerin can be used. The dose is 0.1 to 0.2 mg per
10 kg body weight and rarely leads to a serious decrease
in blood pressure in the mother.50 The clinical experi-
ence reports that the use of ritodrine or atosiban is
equally effective, but usage of these agents is not expli-
cidy mentioned in the literature; ritodrine is no longer
available.

Locked Twin

As mentioned above, the locked twin phenomenon
is primarily known from historical publications
(Figure 4.3). In this unusual situation, the diagnosis is
made during the expulsion stage. The techniques are
used after stopping the oxytocics and under acute toco-
lysis. In practice, an attempt is made to push the head of
the second twin up and out of the pelvis, so that the

Figure 4.3 Locked twins.

following head of the first twin can enter the pelvis,
which can then be born by means of the necessary
maneuvers or by forceps extraction. Zavanelli’'s maneu-
ver followed by an emergency cesarean section has also
been reported.

Important Points and
Recommendations

+ The average gestation period of a twin pregnancy
is 36.7 weeks [LE B].

+ If spontaneous labor is delayed, the delivery of
twins can be discussed with the parents as from
37 weeks but should not be postponed beyond 38
weeks [LE A2],

+ The delivery will be by planned cesarean section in
the following situations (Figure 4.4):

- Non-vertex presentation of the presenting
fetus [LE B];

- Non-vertex presentation ofone ofthe twinsifa
gynecologist with experience in vaginal breech
deliveries and breech extraction is not available
[LE C];

- monochorionic monoamniotic twins [LE B];

- conjoined twins [LEC];

- obstetric reasons (placenta previa, fetal emer-
gency on the CTG, TTTS, etc.);

- maternal contraindications for a
delivery.

vaginal



All other sets of twins can (in anticipation of the
results of a randomized study) be delivered vagi-
nally, provided enough experienced personnel are
present [LE B].

In a planned vaginal delivery, the presence of
personnel with experience in vaginal twin deliv-
ery, vaginal breech delivery, and breech extraction
is mandatory [LE B].

After the birth of the first infant and ultrasound
monitoring of the fetal position, intravenous oxy-
tocics are administered in order to limit the inter-
twin time interval to less than 30 minutes [LE B].
If the second child is in a longitudinal lie (vertex or
breech), a spontaneous delivery is attempted [LE B].
In the case of a lack of progress in the delivery of
the second twin in breech position, a breech
extraction - in experienced hands - is the best
delivery method [LE B],

If the second twin is in a transverse position, breech
extraction, preceded by internal version - in experi-
enced hands - is the best delivery method for the
second twin in non-vertex presentation [LE B].
Active management is practiced during the third
stage. Immediately after the birth of the second
twin (intravenous or intramuscular) oxytocin
must be administered to the mother [LE B].

Chapter 4: Delivery of Twins

Figure 4.4 Delivery of dichorionic diamniotic or monochorionic diamniotic twins.
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Chapter

External Cephalic Version

E. Roets, M. Hanssens, and M. Kok

General Information
Introduction

External cephalic version (ECV) or external
rotation refers to the abdominal manipulation of
the fetus from a transverse, oblique, or breech
presentation to a cephalic presentation. During
recent years, especially since the publication of
the Term Breech Trial, there has been a tendency
in breech presentations to deliver by cesarean
section in order to diminish direct fetal complica-
tions associated with vaginal breech delivery.1l
Through ECV, an attempt is made to reduce the
incidence of term breech presentations, resulting
in a decreased number of cesarean deliveries due
to breech presentations. Since the number of
cesarean sections in breech presentation is on the
increase, ECV is gaining in importance.

Prevalence and Success Rate

Approximately 3% to 4% of term fetuses (and
a larger proportion of preterm fetuses) present
in breech presentation. The success rate of ECV
differs drastically depending on who is doing the
reporting, and varies between 29% and 97%.2
The most recent meta-analysis included 84 studies
and reported a success rate of 16-100% (95% CI
56-57) [LE A1].3

Contraindications and Factors
Influencing ECV

There are several opinions on the question ofwhether
a particular factor constitutes a contraindication for
ECV. A recent review on this topic showed there is

no general consensus on the eligibility of patients for
external cephalic version, and proposed to limit
contraindications to clear empirical evidence or to
a clear pathophysiological relevance. The proposed
list of contraindications is all based on level
D evidence6:

+ placental abruption in history or signs of placental
abruption;

+ severe preeclampsia or HELLP syndrome;

+ signs of fetal distress (abnormal CTG and/or
abnormal Doppler flow).

The following factors are not contraindications in so
many words, but they may influence the success rate
of an external cephalic version procedure to a greater
or lesser extent. The following division between
maternal and fetal factors is somewhat artificial,
since some factors cannot be classified simply under
one or the other (e.g., amniotic fluid quantity).

Maternal Factors

+ Uterine tonicity: The extent to which the uterus is
relaxed will increase the success rate of ECV (OR
1.8,95% Cl 1.2-2.9) [LE AI1].7

* Multiparity: This is closely related to uterine ton-
icity: a multiparous uterus is often more relaxed
(OR 2.5, 95% Cl 2.3-2.8) [LE Al].8

* Nature of the abdominal wall (obesity - muscle
tone): These are factors that influence the ease of
palpability of the fetus. Obesity lessens the success
rate of ECV (OR 1.8 in the absence of obesity, 95%
Cl 1.2-2.6) [LE A'l]. Also with increasing muscular
tone of the abdominal wall muscles (in case of
maternal anxiety or stress) the fetus is more difficult
to manipulate, which will lower the success rate of
version [LE D],

Obstetric Interventions, ed. P. Joep Dorr, Vincent M. Khouw, Frank A. Chervenak, Amos Grunebaum, Yves Jacquemyn,
and Jan G. Nijhuis. Published by Cambridge University Press. © Cambridge University Press 2017.



+ Ethnicity: In African women the presenting part
engages later in the pelvic inlet than in Caucasian
women. This increases the probability of success
(see Section: Fetal factors [engagement of the pre-
senting part]).9

Fetal Factors

+ Amniotic fluid quantity: Although not statisti-
cally significant, there appears to be a greater
probability of success of ECV in the clinical pres-
ence of a sufficient quantity of amniotic fluid.10
In an ultrasound evaluation, an Amniotic
Fluid Index (AFI) >10 leads to a greater prob-
ability of success of the ECV (OR 1.8, 95% CI
1.5-2.1) [LEAI]l.11

+ Palpability of (the head of) the fetus: To the
extent that the fetal head is more easily palp-
able, the probability of success of an ECV
increases (OR 6.3, 95% CIl 4.3-9.2) [LE A].8
Naturally, this is related in part to the uterine
tonicity, but also to maternal obesity and
abdominal wall muscular tonicity (see Section:
Maternal factors [uterine tonicity and nature
of the abdominal wall]). The position of the
placenta also determines the palpability of
the fetus: a posteriorly located placenta is
related to a greater probability of success (OR
1.9,95% CIl 1.5-2.4) than an anterior placenta
or a fundally located placenta [LE Al].11

*  Engagement ofthe presenting part: The probability
of success increases if the presenting part has not
engaged (OR 9.4, 95% CIl 6.3-14) [LE A 1].8

* Nature ofthe breech presentation: Complete breech
presentation (complete breech: hips and knees in
flexion) has a greater probability of success with
ECV than incomplete breech (frank breech: hips in
flexion, knees in extension) (OR 1.8, 95% CI
1.1-1.7) [LEAI].11

+ Fetal weight: Experienced practitioners agree that
a fetus of >4000 g is more difficult to turn than
a fetus of <3000 g. However, no specific cut-off
values are available on this [LE D],

Operator-Related Factors

Although it has never been the subject of
a randomized study, it seems logical that ECV has
a greater chance of success if performed by an experi-
enced practitioner [LE D],
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Technique
Technical Execution of ECV212-14

In advance of an ECV, cardiotocography and
a (repeated) ultrasonography (to determine the posi-
tion of the fetal spine) should be performed.

External cephalic version of the fetus is achieved
by subjecting the infant to a somersault. This can be
a forward roll or a back flip. The pregnant woman is
placed in a supine position.

It is easiest to turn a fetus that is lying with its
back to the side (left or right). A fetus with the back
forward is preferably first turned to a side-lying
position. Next, the following maneuvers are
applied:

+ Forward roll (see Animation 5.1)

- The fetal buttocks are lifted out of the pelvis
and pushed with one hand to the side (the side
of the fetal back) and gently cranially
(Figure 5.1).

- With the other hand, the fetal head is brought
into flexion, so that the head and the buttocks
are encompassed by both hands (Figure 5.2).

- The head is pressed gently contralaterally (the
side of the fetal abdomen) and gently caudally
(Figure 5.3).

Figure 5.1 Mobilization of the buttocks.
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Figure 5.2 Head is brought into flexion.

Figure 5.4 Mobilization of the buttocks.

+ Backflip (see Animation 5.2)

The fetal buttocks are lifted out of the pelvis
and pushed with one hand to the side (the
side of the fetal abdomen) and gently cra-
nially (Figure 5.4).

Figure 5.3 Forward roll.

Figure 5.5 Head is brought into flexion.

With the other hand, the fetal head is brought
into flexion, so that the head and the buttocks
are encompassed by both hands (Figure 5.5).
The head is pressed gently contralaterally (the
side of the fetal back) and gendy caudally
(Figure 5.6).



Figure 5.6 Back flip.

When a transverse position is achieved in this
manner, it is recommended to pause a moment
and hold the fetus in this position. At this point an
assistant can hold the fetus stable, so that the opera-
tor can switch hands (Figure 5.7).

Frequently, the rest of the version is enacted
“almost spontaneously” by the fetus, provided it is
properly guided.

The entire procedure is performed with jerking
(intermittent) motions. It is important not to use
excessive force. The movements can best be per-
formed by ballottement, i.e., with alternating pressure
between the head and the buttocks [LE D].

A maximum of three attempts is recommended
[LED].55

It is especially important to provide ample expla-
nation to the pregnant woman and try to provide
maximum maternal relaxation through reassurance.

Measures for Increasing the Success Rate

+  Tocolysis: The use ofbetamimetics is associated with
an increased chance of success of an ECV attempt
(OR 0.74 for failure with the use of betamimetics;
95% CIl 0.64-0.87) [LE A].16 Blinding is not
practical in these types of studies. In a randomized,
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Figure 5.7 Switching hands.

double-blind, placebo-controlled study with 310
patients, the administration of oral nifedipine did
not prove to lead to more success in attempted ECV
(RR 1.1, 95% CI 0.85-1.5) [LE AI].17

+ Epidural/spinal analgesia: A significantly higher
chance of success is reported in a Cochrane review
with the use of epidural, but not with spinal
analgesia [LE A 1].16 Still, we have to warn against
the possible danger of using too much force when
using epidural analgesia, since the pain sensation
of the mother is eliminated.2 Additionally, the
risks and extra cost of this type of analgesia must
be taken into consideration.

As for other methods, such as the use of vibroa-
coustic stimulation or amnioinfusion, there is insuffi-
cient evidence in terms of practical recommendations.

Timing

The success rate of ECV is evidently larger when
performed earlier during the pregnancy (smaller
fetus, less chance of engaging). However, in case of
complications such as ruptured membranes or
placental abruption the consequences for the neonate
are greater due to preterm delivery. A randomized
trial reporting on 1543 women randomly assigned to
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having a first ECV procedure between the gestational
ages of 34(0/7) and 35(6/7) weeks of gestation (early
ECV) or at or after 37(0/7) weeks of gestation (delayed
ECV group) showed fewer fetuses in a non-cephalic
presentation at birth in the early ECV group (41.1%)
versus (49.1%) in the delayed ECV group (RR 0.84,
95% CI 0.75, 0.94, p = 0.002). There were no differ-
ences in rates of C-section (52.0% versus 56.0%) (RR
0.93, 95% C1 0.85, 1.02, p = 0.12) or in risk of preterm
birth (6.5% versus 4.4%) (RR 1.48, 95% CI 0.97, 2.26,
p=0.07) in early versus delayed ECV. It was
concluded that ECV at 34-35 weeks versus 37 or
more weeks of gestation increases the likelihood of
cephalic presentation at birth but does not reduce the
rate of cesarean section and may increase the rate of
preterm birth [LE A1].18

There is no upper time limit on the appropriate
gestation for ECV. Successes have been reported at 42
weeks ofgestation and can be performed in early labor
provided that the membranes are intact [LE C].19

Complications
During/Soon After ECV

ECV is a safe procedure. Nevertheless, (rare) compli-
cations such as fetal death have been reported.
Transitory changes in the heartbeat pattern, abruptio
placentae, fetomaternal transfusion, and umbilical

cord accidents constitute the more frequently
mentioned complications.
In a meta-analysis with 12955 versions,

a complication ratio of 6.1% (95% CI 4.7-7.8) was
found, including 0.24% serious complications (95%
Cl10.17-0.34) and 0.35% emergency C-sections (95%
Cl 0.26-0.47). Complications were not related to the
result of the version (OR 1.2, 95% CIl 0.93-1.7).3

+ Fetal death and placental abruption: In the meta-
analysis of Grootscholten et al. fetal death and
placenta detachment are defined as serious
complications.3 Only 2 out of the 12 (0.09%) fetal
deaths in a total of 12 955 version attempts were
attributed to the (attempted) ECV. Abruptio
placentae occurred in 11 cases (0.08%), which is
not significantly different from a normal term
population.

* Umbilical cord accidents: In several studies, umbili-
cal cord entwinement is reported as a complication
of ECV. But it appears from a large cohort study

that this is not associated with an inferior perinatal
result and is therefore irrelevant to clinical practice
[LE B].20 In the above-mentioned meta-analysis,
umbilical cord prolapse was studied in five clinical
trials; it occurred in eight cases (0.06%) [LE A 1].3

+ CTG changes: Transitory changes in the heartbeat
pattern occur in 4% of the cases of term ECV
[LE B].2 This especially concerns bradycardia or
decelerations, which disappear after stopping the
manipulation. The aforementioned meta-analysis
reports an abnormal CTG pattern in 6.1% (95% CI
5.7-6.5) of the version attempts, which led to an
emergency C-section in 0.2% (95% CI 0.1-0.3) of
the cases.3 The end result in all of these cases was
good.

+ Fetomaternal transfusion: In a review on ECV-
related risks, seven studies were found in which a
Kleihauer test was performed [LE A 1].14 Significant
fetomaternal transfusion was found in 3.7%, but
massive fetal hemorrhage was not reported.

+  Other complications: Other reported complications
are limited to case reports and they are rare. There
are two known cases of spinal cord trauma, one of
which had a fatal outcome (1978) and the other one
had a complete neurological recovery.22l This
could be caused by traction on the fetal spinal
cord when the head is abruptly moved from hyper-
extension to flexion. For that reason, despite little
evidence, hyperextension of the fetal head is
considered to be a contraindication for attempted
version. One case of ECV-related hip fracture is
known.19

In a Vaginal Delivery After Successful ECV

Patients who underwent successful ECV still appear
to have an increased susceptibility to cesarean section.
In a meta-analysis of 11 studies there was a C-section
rate of 21% in the post-ECV group versus 11%