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Preface

This past century has seen significant changes in 
obstetrics due to dram atic 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 o f a pregnant 
woman and her soon to be born child on labor and 
delivery.

The purpose o f this book is to merge traditional 
obstetrics with what we have learned through tech
nology and evidence-based medicine illustrated by 
state o f 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 anatom y chapter lays the foundation for the 
book, by explicating the passage o f  the child through 
the birth canal during normal and pathological child
birth. Anim ations are used to further clarify the dif
ferent birth mechanisms. Throughout the book we 
provide insight into the mechanisms o f normal child
birth and the choices o f  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 o f ethical dimensions o f the birth 
process including the crucial aspect o f informed 
consent.

Furtherm ore, by using the code that com es with 
the book, one can open the 3D anim ations, which 
are even m ore powerful than the static pictures 
alone.

The first two editions o f 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 o f the birth process and 
understand and prevent potential complications that 
can arise.

It is very sad that the initiator o f 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. Nijhuisak

us
he

r-li
b.r

u



Classification of Evidence Levels

LE A l: Systematic reviews covering at least some
A2-level studies, in which the results o f the 
individual studies are consistent 

LE A2: Randomized comparative clinical studies
o f good quality, sufficient size, and 
consistency

Randomized clinical trials o f moderate qual
ity or insufficient size, or other comparative 
studies (non-randomized, comparative 
cohort study, patient-control study) 
Non-comparative study 
Expert opinion
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C h a p te r

1
Anatomy
P.J. Dorr, S. Keizer, M. Weemhoff, M.C. de Ruiter, and V.M. Khouw

Introduction
Knowledge o f the anatomy, the fetal skull, and the 
bony and soft-tissue birth canal is required to under
stand the passage o f 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

atlases and textbooks. The m ost 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) o f the fetus 
are not joined together yet, but separated from each 
other by sutures and fontanels (Figure 1.1).

sagittal suture

anterior fontanel

frontal
suture

frontal

glabella

coronal suture

coronal suture

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

sagittal suture

fontanel

lambdoid suture

bone

O bste tric In te rven tio n s , ed. P. Joep D orr, Vincent M. Khouw, Frank A. Chervenak, Am os Grunebaum , Yves Jacquemyn, 
and Jan G. Nijhuis. Published by Cam bridge University Press. © Cam bridge University Press 2017.
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Section 1: Anatom y

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

(attitude and position) o f 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 m ost important skull dim ensions are shown 
in Table 1.1 and Figure 1.3.

Table 1.1 Skull dimensions

Distance (d.) and circum ference (c.) cm

d. suboccipitobregmatic 9.5-10

c. suboccipitobregmatic

d. suboccipitofrontal

c. suboccipitofrontal

d. fronto-occipital

c. fronto-occipital

d. mento-occipital

c. mento-occipital 35

d. submentobregmatic 9.5

c. submentobregmatic 34

d. biparietal 9.5

d. bitemporal 8-8.5

From -  to

Neck -  middle anterior 
fontanel

32-33

10 Neck -  forehead

34 

12 

34-35

13.5-14 Chin -  back o f head

Glabella -  back o f head

Lower jaw -  middle anterior 
fontanel

Greatest transverse diameter 

Smallest transverse diameter

Presentation

Occiput presentation with maximum 
flexion

Normal occiput presentation 

Sinciput presentation 

Brow presentation 

Facial presentation

posterior fontanel

sagittal

anterior fontanel

Figure 1.2 Fontanels and sagittal suture.
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Chapter 1: Anatom y

A

d .

d. suboccipitobregmatic 

d. suboccipitofrontal

fronto-occipital

d. mento-occipital

d. submentobregmatic

C
c. suboccipitobregmatic

c. suboccipitofrontal

c. fronto-occipital

c. mento-occipital

c. 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 o f the two innominate or 
hip bones, the sacrum, and the coccyx. The innom i
nate bones consist o f 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 o f the sacroiliac 
joints. The sacrum is connected to the coccyx by 
means o f the sacrococcygeal joint. During pregnancy, 
a slight and individually varying relaxation occurs to 
the connective tissue o f the pubic symphysis and the 
sacroiliac joints. Because o f this relaxation, more 
room is created in the pelvis (Figure 1.4).

The boundary between the false and the -  
obstetrically m ore im portant -  true pelvis is form ed 
by the plane o f the (true) pelvic inlet. The true
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Section 1: Anatom y

pelvis has different dim ensions at different points. 
The plane o f  the m idpelvis, with the ischial spines as 
reference points, has the sm allest diam eter. 
The plane o f the pelvic inlet has a transverse oval

Table 1.2 Pelvic planes

Plane Boundaries: F(ront), Dim ensions

L(ateral), B(ack) (cm): F(ront), 

B(ack), 

Tr(ansverse)

shape. The plane o f  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 m idpoints o f 
the above-mentioned planes. This central axis o f the 
birth canal runs in a straight line from the pelvic inlet 
to the midpelvis and then bends at an angle o f 
approximately 90° around the pubic symphysis to 
the pelvic outlet (Figure 1.7).

Pelvic inlet F: upper edge of pubic FB: 10.5-11.5 
symphysis 

L: innominate line 
B: promontory

Maximum pelvic F: middle posterior

Tr: 13 

FB: 12-13
breadth

Midpelvis

Pelvic outlet 
Two triangles

plane of pubic 
symphysis 

L: obturator foramen 
B: third sacral vertebra

F: lower edge of pubic 
symphysis 

L: ischial spine 
B: boundary o f fourth/ 

fifth sacral vertebra

Tr: 12-13

FB: 11-12 

Tr: 10.5-11.5

Anterior triangle: FB: 9.5-12
F: lower edge o f pubic Tr: 11-12

symphysis 
L: ischial tuberosity 
Posterior triangle:
L: ischial tuberosity 
B: sacrococcygeal joint

sacroiliac joints
sacrum

isch ium  

Figure 1.4 Pelvis.

pubic bone pubic symphysis

pubic symphysis pubic symphysis

promontory

round

3 sacral vertebra

pubic symphysispubic symphysis

f  ischial 
tuberosity

longitudinal ischial 
ovai spine sacrococcygeal joint

4 / 5 sacral vertebra

Figure 1.5 Pelvic inlet plane (A), maximum pelvic breadth (B), midpelvis (C), pelvic outlet (D).
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Chapter 1: Anatom y

promontory

pubic symphysis

ischial tuberosity

ischial spine

sacrococcygeal 
joint

4th / 5th sacral 
vertebra

3rd sacral

Figure 1.6 Pelvic planes.

Figure 1.7 Pelvic axis.
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Section 1: Anatom y

Engagement o f the presenting part is determined 
by the lower-most engaged presenting (bony) part o f 
the infant (the head in a cephalic presentation) rela
tive to the true pelvis. For this purpose, the true pelvis 
is divided into four parallel planes: the planes o f 
Hodge (Table 1.3 and Figure 1.8).

In the English-language literature, the engagement 
o f the presenting part is described relative to the ischial 
spines. The level o f the interspinal line (Hodge 3) is 
referred to as the “zero (0) station.” The indication of

Table 1.3 Planes of Hodge classification

Plane o f H odge Position in the true pelvis

Hodge 1 Plane of the pelvic inlet

Hodge 2 Plane parallel to HI, through the lower
edge of the pubic symphysis

Hodge 3 Plane parallel to HI and H2, through the
ischial spines

Hodge 4 Plane parallel to HI, H2, and H3,
through the Sacrococcygeal joint

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

ak
us

he
r-li

b.r
u



Chapter 1: Anatom y

biparietal distance

H3 /
0 station

Figure 1.9 Head is engaged past the H3/0 
station.

pelvic axis

posterior fontanel

the engagement o f 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 
+ 1 through +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 o f Hodge (“0 station”),

the largest diameter o f the 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 o f the fetal head, with the lower
m ost engaged part at or past the third plane o f Hodge, 
the largest diameter o f the head may not have passed 
the pelvic inlet yet (Figure 1.10).
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Section 1: Anatom y

H 11-5 station

H3 /
0 station

biparietal distance

ischial spine 

pelvic axis
posterior fontanel

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

Pelvic Shapes

The classification o f Caldwell and Moloy (1933, 1934) 
is based on the shape o f the pelvis. Knowledge o f this 
classification provides an understanding o f the 
mechanism o f 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 prom i
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 dim ension and further 
characteristics as in the gynecoid pelvis.

10
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Chapter 1: Anatom y

A

gynecoid

anthropoid

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 o f 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 o f the pubic 
symphysis to the promontory) is the
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Section 1: Anatom y

anteroposterior diameter o f 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 o f the innominate line 
cannot be reached.

• The rear o f the pubic symphysis: is normally 
smooth. Be aware o f exostoses.

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

• The coccyx: is normally located at the end o f the 
sacrum and points to the front.

• The ischial spines: are not normally prominent.
• The distance between the ischial tuberosity: the 

transverse distance o f the pelvic outlet is deter
mined by placing the knuckles (bend o f the fingers 
at the margin o f the middle and distal phalanges) 
from the second to the fourth fingers between the

Figure 1.12 Examination fingers. ischial tuberosity- There is normally room  for four
knuckles.

Figure 1.13 Diagonal conjugate and true 
conjugate.

diagonal conjugate

pubic symphysis

promontory
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Chapter 1: Anatom y

promontory sacroiliac joint

anterior inferior 
iliac spine

sacrum

sacrococcygeal
joint

coccyx

ischial

anterior inferior 
iliac spine

innominate line 

ischial spine

pubic symphysis

Figure 1.14 Pelvic orientation points.

Abnorm al pelves can develop due to poor diet in the 
past, vitam in D shortage (rickets), and traum as. 
An internal pelvic exam ination is frequently painful 
and has lim ited value. A dditionally, the reproduci
bility o f the exam ination is poor. The only justifica
tion for an internal pelvic exam ination in pregnant 
women is a baby in breech position. If on internal 
pelvic exam ination abnorm alities are encountered, 
a decision will be m ade to perform  a cesarean 
section.

The added value o f pelvic examinations with the 
use o f X-rays, CT scans, or magnetic resonance im 
aging (MRI) has not been dem onstrated.4,5

The Soft-Tissue Birth Canal
The soft-tissue birth canal is made up o f 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 o f the expulsion the birth 
canal is elongated due to the diastasis o f 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 m em brane into a superficial and a deep 
perineal space. The perineal m embrane is situated

in a horizontal position. Anteriorly the perineal 
m embrane is continuous with the insertion o f the 
tendinous arch to the pubic bone. Posteriorly the 
m embrane is connected to the m em branous 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 o f 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 o f the pubic bone and the rami o f 
the ischium. The anterior part o f the perineal 
membrane covers three muscles situated in the deep 
perineal space. Alongside the circular external ure
thral sphincter there is the com pressor urethra muscle 
o f the inferior pubic ramus in front o f 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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Section 1: Anatom y

pelvic axis

Figure 1.15 Soft-tissue birth canal.

Figure 1.16 Superficial peri
neal space.

bulbospongiosus
muscles

ischial ramus
erectile tissue

ischiocavernosus muscles

perineal membrane

perineal body

superficial transverse 
perineal muscle

levator ani muscle

anal sphincter muscle

superior pubic ramus inferior pubic ramus

ak
us

he
r-li

b.r
u



Chapter 1: Anatom y

external urethral sphincter Figure 1.17 Deep perineal 
space.

urethra

perineal
membrane

compressor urethra 
muscle

vagina

urethrovaginal 
muscle

levator ani muscle

anal canal

puborectai sling

The anal triangle contains the anal canal, the anal 
sphincters, and laterally the ischioanal fossae. 
The boundary o f the bottom  o f the anal triangle is 
formed by the levator ani muscle, o f which the pubo
rectai muscle, the medial part o f the levator, forms 
a sling-shaped loop around the anal canal and 
attaches ventrally to the pubic bone.
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R
 Normal Labor and Delivery

H.W. Torij, K.M. Heetkamp, A. Grunebaum, M. van DiUen-Putman, 
and J. van Dillen

Introduction
In this chapter the m echanism s o f  labor and deliv
ery with various cephalic presentations will be 
explained as insightfully as possible through the 
use o f  text, graphics, and anim ations. To describe 
the m echanism s o f  labor and delivery a variety o f 
existing m anuals and reference books have been 
used .1' 14

The so-called “planes o f  H odge” and the 
stations -  representing the different levels o f 
descending through the birth canal -  will be 
described and used to explain, illustrate, and 
anim ate labor and delivery m echanism s. This p ro
vides good insight into the different and changing 
attitudes and positions o f  the fetal head as it 
descends through the birth channel in the various 
cephalic presentations.

Definitions
In order to comprehend the passage o f the 
fetus through the birth canal, an understanding o f 
the mechanisms o f 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 o f  the fetus in the uterus is 
determ ined by lie, presenting part, attitude, and 
position.

• Lie: This refers to the relationship between 
the long axis o f  the fetus and that o f 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 o f the 
fetus that lies deepest in the birth canal and 
that therefore is the closest to the outlet o f  the 
birth canal. Thus, in the case o f  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 o f the head 
relative to the trunk (Figure 2.2).

The following are differentiated:

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

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

• Position: This refers to the orientation o f the pre
senting part o f 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).

O bste tric In terven tio n s , ed. P. Joep D orr, Vincent M. Khouw, Frank A. Chervenak, A m os Grunebaum , Yves Jacquemyn, 
and Jan G. Nijhuis. Published by Cam bridge University Press. © Cam bridge University Press 2017.

ak
us

he
r-li

b.r
u



Section 2: Normal Labor and Delivery

Longitudinal lie 
Vertex presentation

Figure 2.1 Presentations and presenting parts.

Longitudinal lie Transverse lie
Breech presentation Shoulder presentation

flexion presentation extension presentation

Figure 2.2 Flexion and 
extension presentations.
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Chapter 2: Normal Labor and Delivery

# = determining point

P

Figure 2.3 Positions o f the head in occiput presentation (the Figure 2.4 Eccentric pole,
determining point is the occiput).

Notation of the Fetal Presentation 
Attitude and Position
Presentation and attitude are indicated with capital 
letters.

Presentation/attitude

Occiput presentation 

Sinciput presentation 

Brow presentation 

Face presentation 

Breech presentation

Determ ining point

Occiput (0)

Occiput (0)

Mentum (M)

Mentum (M)

Sacrum (S)

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

A = anterior 

LOA = left anterior 

ROA = right anterior 

LOT = left transverse

P = posterior 

LOP = left posterior 

ROP = right posterior 

ROT = right transverse

Thus, LOA stands for a left occiput anterior 
presentation.

Eccentric Pole
The eccentric pole is the deepest point o f 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 o f the pelvic axis.

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

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

eccentric pole 
(posterior fontanel)
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Section 2: Normal Labor and Delivery

rotation around frontal axis rotation around sagittal axis

Figure 2.5 Rotation around the frontal axis.

Hodge 1 -  
-5  station

Figure 2.7 Synclitism.

Hodge 2 -  
-2/-3 station

Hodge 3 -  
0 station

Figure 2.6 Rotation around the sagittal axis in occiput 
presentation.

rotation around longitudinal axis

Figure 2.8 Rotation around the longitudinal axis.
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Chapter 2: Normal Labor and Delivery

point of rotation: nape of the neck

Figure 2.9 Point o f rotation in occiput presentation.

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

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

In this chapter we describe the passage o f the fetus 
in cephalic presentation through the pelvis with 
different attitudes and positions o f 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 o f 
labor, determining whether a woman is in labor at the 
right moment (not too early and not too late), 
the strength o f contractions, and o f course the size 
of the fetal head in relation to the size o f the pelvis 
influence the passage through the birth canal.

Owing to the focus o f this chapter on mechanisms 
o f labor and delivery, other characteristics o f the first 
and second stage o f 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 m ost efficient way for a normally propor
tioned infant to pass through a gynecoid pelvis and be 
born.

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 o f the head descending through the 

pelvis are: the suboccipitofrontal (10 cm) diameter 
and the biparietal (9.5 cm) diameter;

• the point o f rotation is: the posterior hairline.

Incidence
Occiput presentation births occur in 85-88% of all 
deliveries.15 M ost 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 o f nulliparous women with preg
nancy duration o f 36 weeks, the head is already 
engaged, whereas in the majority o f multiparous 
women the head is just barely or not yet engaged at 
the start o f the delivery process.

Hodge 1, - 5  Station

• At term, the dorsum of approximately 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 
o f 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.
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Chapter 2: Normal Labor and Delivery

Hodge 2, —2/—3 Station

• In this plane, the head has descended about one- 
third o f the way.

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

. 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).

<4
/

sagittal suture

F ig u re  2 .11A -C  Head at Hodge 2, —2/—3 station.
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Section 2: Normal Labor and Delivery

Hodge 3, 0 Station

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

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

B

pelvic axis

sagittal suture

Figure 2.12A-C Head at Hodge 3,0 station.
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Chapter 2: Normal Labor and Delivery

eccentric pole 
(posterior fontanel)

Figure 2.13 Eccentric pole.

Figure 2.14 Rotated head on pelvic floor.

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 m ost women the internal rotation is complete 
when the head reaches the pelvic floor.

Internal rotation occurs due to:

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

• the flexibility o f 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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Figure 2.15 Pelvic axis.

Figure 2.16A-B Persistent mechanism.

Persistent Mechanism that the head is flexed at m axim um  and the pos-
Som etim es, in an occiput presentation, the head terior fontanel (the deepest point) is positioned in
is situated in a persistent m echanism . This m eans the pelvic axis (Figure 2.16). In that position
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Chapter 2: Norm al Labor and Delivery

there is no eccentric pole, which som etim es Hodge 4, +5 Station
causes the rotation to take place later. An occiput # The hgad is nQW at the levd o f the peMc outlet
presentation with persistent m echanism  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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Section 2: Normal Labor and Delivery

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 o f the head finally becomes visible

A

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 o f the vulva), the head no longer 
retracts during a pause in the contractions: the head is 
extended (Figure 2.19).

B

Figure 2.18 A -B  Crowning o f the head.

30

ak
us

he
r-li

b.r
u
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Figure 2.19A-B Extension of the head.

Delivery of the Head

D uring one o f the following contractions the 
head extends and is born by rotation around the 
sym physis. The pivot point is the nape o f  the neck 
(Figure 2.20). W hen the largest dim ension o f  the 
head is expelled, it is referred to as the delivery o f 
the head.

During delivery o f the head, a choice can be made 
between two methods: hands on or hands o ff.

Hands On —  In the hands-on m ethod the perineum 
is supported by holding one hand on the perineum. 
The other hand is placed on the head o f the infant 
during the extension o f the head and pressure m ay be 
exerted on the head to prom ote deflection o f the 
head (Figure 2.21). W arm  com presses reduce the 
chance o f third- and fourth-degree perineal tears 
(relative risk [RR] 0.48; 95% C l 0 .28-0 .84)16 
(Figure 2.21).

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 A l ].16 An episiotomy has been seen significantly 
more often when the hands on method is performed 
(RR 0.69; 95% C l 0.50-0.96).15 A training program  
(hands-on method, correct performing o f episiotomy) 
focusing on protection o f the perineum may result in 
a reduction o f anal sphincter injuries.17

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

Figure 2.20A-B Delivery o f the head.

Figure 2.22 External rotation.

Figure 2.21 Hands on.

External Rotation

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

head, in which the occiput turns to the left or to the 
right (depending on the location o f 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
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Chapter 2: Normal Labor and Delivery

Figure 2.23A-B Delivery o f the anterior shoulder.

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 o f the posterior shoulder close 
attention m ust 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 som e
times delivered first.

Figure 2.24 Delivery of the posterior shoulder.

Delivery of the Trunk
After delivery o f 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 o f 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 o f 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 o f 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 o f 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 o f 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 dim en

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.
• V aginal exam ination: anterior fontanel in or 

near the pelvic axis: in com plete dilation -  
depending on the engagem ent -  the posterior 
fontanel and the orbital ridges can som etim es 
also be felt.
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Chapter 2: Normal Labor and Delivery

Table 2.1 Differences between sinciput presentation and occiput 

Sinciput posterior

Absence o f flexion

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

On crowning o f the head, the anterior fontanel lies in the pelvic 
axis (at the level o f 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

presentation with the occiput posterior 

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 o f rotation is the anterior hairline 

On delivery, the anterior fontanel appears in the vulva 

Caput succedaneum near the posterior 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.

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 prom ontory the head lies in 
asynclitism. The sagittal suture lies in front o f the 
pelvic axis, thus there is a posterior asynclitism.
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Section 2: Normal Labor and Delivery

bitemporal diameter

C

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 o f the penetration plane 
(fronto-occipital circumference, 34-35 cm).

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

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 diam eter o f the head (the biparietal d ia
meter) has passed the pelvic inlet. It can then be 
assum ed that when a fetus in sinciput presentation
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Chapter 2: Normal Labor and Delivery

C

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 prom ontory and lies in anterior 
asynclitism occurs later than in an OA presentation 
(Figure 2.28).

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 o f the head 
occurs at H 3 ,0 station in which the sagittal suture lies
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Section 2: Normal Labor and Delivery

Figure 2.28A-C Head at Hodge 3.

in the anteroposterior diameter o f the pelvis. In this 
rotation the posterior fontanel will turn to the rear.

In case o f a sinciput presentation in the LOA 
or ROA position at H3, 0 station, the sinciput 
presentation will in m ost cases evolve into an 
occiput presentation. In these positions flexion 
occurs quite easily (greater resistance in back

than in front past the curve o f  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.
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Chapter 2: Normal Labor and Delivery

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 o f the 
pelvic outlet the anterior fontanel lies at the level o f 
the posterior com missure (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 o f  rotation) is located 
under the sym physis pubis (Figure 2.31). Flexion

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 o f perineal laceration 
in both sinciput and occiput posterior positions 
com pared to OA position, since:

• the head passes the pelvic outlet with the fronto- 
occipital diameter (12 cm). In an OA delivery the 
suboccipito frontal diameter (10 cm) passes 
through;
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Section 2: Normal Labor and Delivery

• the head descends straight down to the glabella, 
before rotation around the symphysis pubis takes 
place;

• the occiput is wider than the forehead;
• the shape o f the forehead fits less perfectly under 

the pubic arch than the neck.

After the head is born, the delivery continues as in 
occiput OA.

Possible Interventions in Sinciput 
Presentations
• In the event o f an engaged head in the presence o f 

a normal pelvis, the mother may be asked to lie in a 
side position on the side o f  the fetal back 
(Figure 2.32). This is done to prom ote flexion 
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.

point of rotation: glabella

Figure 2.31 Point o f rotation: glabella.

anterior fontanel

Figure 2.30 Crowning of the head.

A

Figure 2.32A-B Stimulation of flexion.
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Chapter 2: Normal Labor and Delivery

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 dim ensions o f the head that pass through the 

pelvis are: the suboccipitofrontal diameter (10 cm) 
and the biparietal diameter (9.5 cm);

• the point o f 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.

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 o f the difference between an 
occiput presentation with the occiput posterior and 
a sinciput presentation with the occiput posterior, see 
Section: M echanisms o f 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% o f 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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Section 2: Normal Labor and Delivery

Figure 2.33A-C Head at Hodge 1, - 5  station.
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Chapter 2: Norm al Labor and Delivery

Hodge 2, —2/—3 Station
At this plane the head is com ing 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).

A

At this level the head passes over the prom on
tory and m oves toward synclitism. Synclitism  
is reached between H odge 2, -2 1 -3  station and 
H odge 3, 0 station (rotation around the sagittal 
axis).

B

Figure 2.34A-C Head at Hodge 2, —2/—3 station.
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Section 2: Norm al Labor and Delivery

Hodge 3, 0 Station

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

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

A

Rotation

If the head presents at H3, 0 station in ROP or LOP,
there are two possibilities:

• The occiput rotates 135° forw ard 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.

B

Figure 2.3SA-C Head at Hodge 3, 0 station.
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Chapter 2: Normal Labor and Delivery

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

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

Birth of the Head
After m axim um  flexion o f the head, the occiput 
is born up to the neck groove (the point o f rota
tion is the anterior hairline, the area o f the ante
rior fontanel) (Figure 2.37). Then the head 
becom es 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 o f the occiput.

From the moment the head is born, labor proceeds 
as in occiput OA.Figure 2.37 Point of rotation is the anterior hairline.
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Section 2: Normal Labor and Delivery

point of rotation: anterior hairline

Figure 2.38 Birth o f the head.

Mechanism of Labor and Delivery 
in Brow Presentation

Characteristics
In a brow presentation:

• the lie is: cephalic presentation;
• the presenting part is: the brow o f 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 o f rotation is: the fossae caninae 

(cheekbones).

Incidence
The incidence o f 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 o f the head. These circumstances could be:

• disorders in the infant, for instance:

-  anencephaly;
-  neck tum or (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 m ost am ount o f resistance can be felt on 
the side o f the small extremities;

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

-  the heart tones o f the infant can be heard best 
on the side o f the small extremities.
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Chapter 2: Normal Labor and Delivery

• Vaginal examination, in which:

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

-  the bridge o f the nose, the frontal suture, the 
glabella, and som etim es 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 Anim ations 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 o f 
the pelvic inlet (13 cm). Often the head cannot des
cend further than the second plane o f Hodge, —21—3 
station. Therefore, a spontaneous birth is only possi
ble in the case o f 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 o f 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).

Hodge 2, —2/—3 Station and Hodge 3, 0 Station
U sually 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 o f 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 diam eter o f the pelvic outlet, since 
adaptation o f one o f  the cheekbones under the 
sym physis creates m ore 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 o f the 
abdomen o f the fetus to promote extension (face 
presentation).

• Choose a side-lying position: on the side o f the 
back o f the infant to promote flexion (sinciput 
presentation).
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Section 2: Normal Labor and Delivery

Figure 2 .39A -C  Head at Hodge 1, - 5  station.
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Chapter 2: Norm al Labor and Delivery

B

C

Figure 2.40A-D Head at Hodge 2, —2/—3 station: descent stagnates between Hodge 2, —2/—3 station and Hodge 3, 0 station.
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Figure 2.41 A-C Head at Hodge 3, 0 station.
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Chapter 2: Normal Labor and Delivery

Figure 2.42A-C Head at Hodge 4, +5 station.
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Section 2: Normal Labor and Delivery

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 o f the head;
• the attitude is: hyperextended presentation;
• the determining point is: the chin (mentum);
• the eccentric pole is: the chin (mentum);
• the dimension o f the head that passes the pelvis: 

the submentobregmatic diameter (9.5 cm);
• the point o f rotation: the larynx.

Incidence
Face presentation births occur in 0.05-0.5% o f all 
deliveries.

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

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

• disorders in the infant, such as:

-  anencephaly;
-  neck tum or (struma, hygroma colli);

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

For m ost face presentations the causes will not be 
known.

Diagnosis
• External examination: cephalic presentation, in 

which:

-  the most am ount o f  resistance can be felt on 
the side o f the small extremities;

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

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

• Vaginal examination, in which:

-  the orbital ridges and the chin with the 
mouth are palpable on both sides o f 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 exam ination it is som etim es difficult 
to differentiate between a face presentation and 
a breech presentation. A m istake is possible if 
the anus is mistaken for the mouth. A distinction 
can be m ade by rem em bering that the anus lies 
central in an im aginary line that connects the two 
(palpable) ischial tuberosities, while these bony iden
tification points cannot be felt on both sides o f  the 
mouth.

Labor Mechanism in a Face Presentation 
from H1 through Birth
There is usually no face presentation at the onset o f 
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).
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Chapter 2: Normal Labor and Delivery

Hodge 1, - 5  Station will have to rotate around the sagittal axis to be able
If the head is in face presentation at the start o f the t0 Pass the prom ontory in a face presentation
descent, this will usually be with the chin at LA/LT (Figure 2.44).
or RA/RT. As in an occiput presentation, the head

Figure 2.44A-C Head at Hodge 1 ,-5  station.
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Section 2: Norm al Labor and Delivery

Hodge 2, —2/—3 Station

The head descends deeper in the sam e position  as 
at H odge 1. The descent is slower, on the one 
hand because o f  the irregularly shaped presenting

part and on the other hand because the head 
crowns with the subm ento-occipital diam eter 
(13.5-14 cm) com pared to the suboccipitofrontal 
diam eter (10 cm) in an occipital presentation 
(Figure 2.45).

C

Figure 2.45A-C Head at Hodge 2, —2/—3 station.
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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.
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Internal rotation
Internal rotation ultimately takes place at Hodge 4, +5 
station. The largest dimension o f 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

pole and when going deeper it is the first part to reach 
the bend o f 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).

eccentric pole 
(the

Figure 2.47 Eccentric pole.

Figure 2.48A-B Chin rotated to the back.
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point of rotation: larynx

Figure 2.51 Point o f rotation: the larynx.

Figure 2.52A-B Stimulation o f extension.

During crowning, extension, and delivery there 
is a greater chance o f perineal laceration than with 
delivery in an OA position.

• The head crowns and extends with the subm ento
bregmatic diameter (9.5 cm).

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

After the birth o f the head the delivery proceeds in the 
same m anner as in an occiput OP delivery.

Comment

• To reach optimal extension, the mother may 
be asked to move into a side-lying position on the 
side o f the abdomen of the infant (Figure 2.52).

• Edem a o f the larynx may occur due to p ro
longed hyperextension o f the neck. This may 
cause stridor after birth. The presence o f a 
pediatrician or a neonatologist is therefore 
recom m ended.
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Mechanism of Labor in Persistent 
Occiput Anterior or Posterior Position
There are two form s o f 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 o f 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 o f the head that pass through the 

pelvis are: the suboccipitofrontal diameter (10 cm) 
and the biparietal diameter (9.5 cm).

Incidence
O f 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 straight in the pelvic

axis at H odge 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 H I (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 o f 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 
a vaginal 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 o f 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.
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Hodge 1 -  
-5  station

Hodge 2 -  
-2/-3  station

Figure 2.53A-B Persistent occiput position.

Hodge 1 -  
-5  station

-2/-3  station

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:

• 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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Section 2: Normal Labor and Delivery

• 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 o f the head that pass through the 
pelvis are between those o f 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 o f a persistent occiput transverse position are:

• small or large fetus;
• dead fetus;
• little resistance o f the birth canal (grand 

multiparity);
• android or platypelloid pelvis;
• insufficient contraction activity with or without 

the foregoing causes.

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 o f 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 o f contractions;
• side-lying position o f the mother on the side o f the 

infant’s back: this causes flexion o f the head to be 
stimulated, allowing an eccentric pole to develop, 
rotation becomes possible and a normal occiput 
presentation occurs;

• if the conditions o f an assisted delivery are satisfied:

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

-  vacuum extraction.
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A

Hodge 2 -  
-2/-3  station Ho d g e 3 -  

0 station
Hodge 4 -  
+5 station

Hodge 2 -  
-2 /-3  station Hodge 3 _

0 station
4 -  

+5 station

posterior fontanel sagittal suture

D

Figure 2.55A-D Persistent transverse position.

Mechanism of Labor in Persistent 
Asynclitism
There are two types o f persistent asynclitism:

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

• a persistent posterior asynclitism (Litzmann’s 
obliquity).

Characteristics
The contrast between physiological asynclitism  and 
a persistent asynclitism  is the degree o f  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 o f the 

head;
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Section 2: Normal Labor and Delivery

• 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 o f 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 o f a persistent asynclitism could be:

• a tumor on the lateral side o f the neck o f the 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.

-  In a posterior parietal bone presentation the 
fetal ear is posterior and the sagittal suture 
lies in front o f  the pelvic axis (under the 
sym physis).

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 prom ontory and there is room  in the 
sacral cavity. The risk o f  this presentation is 
overstretching at the front o f the uterine segment 
by the protruding shoulder, with signs o f 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 o f this presentation is overstretching at 
the rear o f the lower uterine segment by the pro
truding shoulder.

Figure 2.56A-B Anterior asynclitism.
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Chapter 2: Normal Labor and Delivery

Figure 2 .5 7 A -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
H odge 2, -2 1 -3  station and a cesarean section 
will have to be perform ed.

If the persistent asynclitism anterior presentation 
rotates to occiput OA, the rest o f the delivery proceeds 
as in an occiput OA delivery.

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

Mechanism
The uterine volume becomes smaller after the birth of 
the infant. The reduction o f the uterus takes place 
through retraction (passive) and contraction (active, 
afterbirth contractions). The afterbirth contractions 
usually start 5 to 10 minutes after the birth o f the 
child. The placenta is unable to keep up with the reduc
tion o f the uterus. The placenta starts to pleat and

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 o f 
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 o f the placenta and discharges itself 
before the expulsion o f the placenta, after which 
the placenta and the membranes along with the 
edge o f the placenta are born first (“Dirty 
Duncan”) (Figure 2.59).

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

Procedure
There are spontaneous and active management 
methods.

ak
us

he
r-li

b.r
u



Section 2: Normal Labor and Delivery

hematoma

placenta

placenta

hematoma

cavum

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

hematoma

placenta

hematoma

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

In any o f 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;

• the umbilical cord protrudes slightly out o f 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 perform ed with a con
tracted uterus and a reclined woman.
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Chapter 2: Normal Labor and Delivery

lower uterine 
segment

corpus (body) 

ring

Figure 2.60A-B Kiistner's maneuver.

The procedure works as follows (Figure 2.60):

• Take the end o f 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 o f 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 umbilical cord comes out 
(Kiistner positive) or just stays in place. If the placenta 
is still in the body o f the 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 works as follows 
(Figure 2.61):
• To support the abdom inal muscles, place the palm 

o f one hand slightly below the naval, at right 
angles to the direction o f the rectus muscles.

• With the other hand, take the end o f 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 
o f the birth canal.

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 o f the vaginal introitus. Massage the uterine
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Section 2: Normal Labor and Delivery

Figure 2.62A-B Rotation o f the placenta (A) or Kocher (B).

fundus lightly and put slight traction on the m em 
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 m other for at least 1 hour after the
birth, for:

• the position o f the fundus (this may not rise);
• the contraction condition o f the uterus;
• blood loss.

Check the placenta, including the following important
points:

• whether the placenta and the membranes are 
complete;

• abnormalities o f shape (lobes, membranacea);
• abnormalities o f maternal and fetal surface 

(infarcts, chorioangioma, abrupt);
• cord abnormalities (the number o f vessels, knots, 

velamantous insertion).

Then check:

• the total amount o f blood loss (estimate and weigh 
if necessary);

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

Active Management

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

The methodology is as follows (Figure 2.63):

• Administer 5 or 1 0 IU o f oxytocin intramuscularly 
or intravenously immediately after the birth o f  the 
infant.

• Clamp the umbilical cord.
• Wait for a good contraction o f the uterus.
• Place one hand above the symphysis pubis with 

the palm o f the hand in the direction o f the 
m other’s navel. This hand provides counterpres
sure to the uterus.

• With the other hand, apply traction to the umbilical 
cord, either with the aid o f a Kocher forceps or by 
wrapping the umbilical cord twice around several 
fingers. The traction is applied in the direction o f 
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.

• If this maneuver m ust be interrupted, it is im por
tant to first release the tension to the umbilical
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Chapter 2: Normal Labor and Delivery

Figure 2.63A-B Active procedure.

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

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

Active versus Spontaneous Management
Active management o f the third stage o f labor means a 
combination o f the following actions19:

Administer oxytocin, 1 0 IU im/iv.

The umbilical cord is clamped soon after birth. 

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

M assage o f the uterus.

Active management o f the third stage o f labor 
using uterotonics is advised by the World Health 
Organization (W HO) 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% Cl 
0.14-0.87) [LE A l]. O f 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 A 2].20 M assage o f the uterus is an

effective way to prevent the use o f uterus tonica, but 
there is less literature about method and duration of 
m assage [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 o f the 
cord leads to a decrease in the risk o f anemia. It can 
though lead to a light increase in the number o f 
children with hyperbilirubinemia [LE A l ].24 A com 
bination o f active (administering oxytocin) and 
expectative (cord clamping between 1 and 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 o f the vagina, the 
vulva, and the perineum that may occur during child
birth. For a classification o f perineal lacerations, we 
will use the international classification o f 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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Section 2: Normal Labor and Delivery

Table 2.2 Classification o f lacerations according to Sultan

Grade 1 

Grade 2

Grade 3
Grade 3a 
Grade 3b 
Grade 3c

Grade 4

Skin laceration

Skin and perineal laceration without 
sphincter involvement

Perineal and anal sphincter laceration 
Laceration <50% o f external anal sphincter 
Laceration >50% of external anal sphincter 
Laceration of both internal anal sphincter 
and external anal sphincter

Laceration of perineum, anal sphincter, 
and anal mucosa

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

A prim ary episiotom y is defined if the indication 
to perform  episiotom y was already established 
before the labor with the idea o f preventing extreme 
pressure to the pelvic floor or to the head o f the 
infant. The indication for a secondary episiotom y 
is determ ined during the expulsion. Usually, a 
m ediolateral episiotom y is em ployed (Figure 2.64). 
A m idline episiotom y, in which an incision is m ade 
from  the posterior com m issure in the m idline in the 
direction o f the anal sphincter, is not often applied 
in the Netherlands, Flanders, and in China. This 
type o f  episiotom y is com m only used in the USA 
and C anada.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% Cl 0.84-0.92) 
and less OASIS (RR 0.67; 95% C l 0.49-0.91) 
[LE A l ].27 Moreover, by not performing an episiot
omy there is a greater chance o f an unblemished 
perineum: a routine episiotomy leads to 26% more 
need for suturing (RR 1.26; 95% Cl 1.08-1.48) [LE 
A l ].28 Prenatal perineal massage, performed by the 
patient or partner once to twice a week from 35 weeks’ 
pregnancy, appears to diminish the incidence o f

Figure 2.64 Midline and mediolateral episiotomies.

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

Nevertheless, at present there are enormous 
international differences in episiotom y incidence, 
varying from  10% in Scandinavia to m ore than 90% 
in South America.31 The incidence o f episiotomy 
in the Netherlands is 26% and in Flanders 55% (nulli
parous women 75%, m ultiparous women 41%).32,33 
Within the Netherlands there are also large 
differences in the incidence o f episiotomy: o f the 
nulliparous women who give birth in first-line care 
(midwife), 22% are given an episiotomy, while am ong 
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, com pared to 17% 
o f multiparous women giving birth in second-line
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Chapter 2: Normal Labor and Delivery

care.32 In Finland, the hospital-based lateral episiot- 
omy rate ranges from 38% to 86% for prim iparous 
and from 6% to 30% for m ultiparous women.34

Indications
The only real indication for perform ing an episiotomy 
is the reduction o f delivery time for the infant (signs o f 
fetal emergency) or the mother (fatigue, maternal 
illnesses).

A number o f other indications have been reported 
for perform ing an episiotomy. Possible indications 
for perform ing an episiotom y are:

• fetal emergency;
• shoulder dystocia;
• vaginal assisted deliveries and breech deliveries;
• reduction o f time o f delivery in case o f maternal 

illnesses;
• prolapse surgery or other vulvovaginal operation 

in the medical history.

The literature is not in complete agreement on the 
protective function o f mediolateral episiotomy for the 
incidence o f sphincter lesions. In a Cochrane review 
comparing routine episiotomy (episiotomy performed 
in 75% o f participants) versus restrictive episiotomy 
(episiotomy performed in 28% o f participants), a 
restrictive policy results in less severe perineal trauma 
(RR 0.67; 95% C l 0.49-0.91), especially in the group 
with mediolateral episiotomy (RR 0.55; 95% Cl 0.31- 
0.96) [LE A l ].27 In a Finnish study, however, restricting 
lateral episiotomy use to lower incidences may result in 
higher rates o f sphincter lesions and the optimal level of 
episiotomy is not yet known [LE B ].34

It could be that the manner in which the episiot
om y is placed, particularly the angle o f the episiotomy 
relative to the midline, is o f importance in the pre
vention o f OASIS.35 Based on a large observational 
study in the Netherlands, it seems that in an assisted 
vaginal delivery, sphincter lesions can be prevented by 
perform ing mediolateral episiotomies. This is true for 
both vacuum extractions (odds ratio [OR] 0.11; 95% 
C l 0.09-0.13) and forceps extractions (OR 0.08; 95% 
C l 0.07-0.11) [LE B].36 A third- or fourth-degree 
laceration in the medical history is no indication for 
prim ary episiotom y [LE C ].25

Technique for Episiotomy Placement
There is no international consensus on the definition 
o f a mediolateral episiotom y.37 In contrast with most 
Anglo-Saxon countries, in the Netherlands and

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 o f 
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 o f the 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 o f 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 o f 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 o f an episiot
omy is 4 cm and the maximum length is 6 cm .38,39 An 
insufficient angle increases the chance o f sphincter 
injury and in order to obtain a postpartum  angle of 
45° the episiotomy must be placed at an approximate 
angle o f 60° (Figures 2.66 and 2.67) [LE C ].40

Preparation for Suturing
The preparation for suturing an episiotomy 
consists o f25,41:

• explanation about the suturing;
• proper positioning and adequate lighting;

ak
us

he
r-li

b.r
u



Section 2: Normal Labor and Delivery

Figure 2.66 Episiotomy at an approximate angle o f 60°.

• thorough inspection o f the vagina and the peri
neum. Rectal examination is essential to ascertain 
whether a sphincter laceration developed and must 
take place in the inspection o f 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 o f 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 o f the episiotomy and the suturing, the 
chance of bacterial contamination and thereby pos
sibly also the chance o f 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 o f 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.44

Figure 2.67 Postpartum angle o f 45°.

The first suture inside the vagina is placed above 
the upper m argin o f the incision to prevent the for
mation o f a hem atom a due to blood vessel retraction. 
Next, the vaginal m ucosa 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 approxim ated with the help o f 
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 sym p
tom s compared to interrupted sutures during the first
10 days postpartum  (RR 0.76; 95% C l 0.66-0.88) and 
an overall reduction in analgesia use (RR 0.70; 95% Cl 
0.59-0.84) [LE A l ].46

Removal o f suture material from the skin is 
considerably less frequently necessary if  rapidly 
absorbable sutures are used (3-0 thickness Rapide)
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Chapter 2: Normal Labor and Delivery

Figure 2.68 Initial situation when suturing.

Figure 2.69 First suture inside the vagina is placed above the 
margin o f 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 A 2].45 However, rapidly

Figure 2.70 Suturing o f 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.41 As an alternative to
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Section 2: Normal Labor and Delivery

Figure 2.71 Continuous stitching of the vaginal mucosa out to the Figure 2.72 Pelvic floor muscles are sutured with a continuous 
hymenal ring. stitch.

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.41 
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 2.74 The skin is sutured intracutaneously with a continuous 
stitch (continuation phase Figure 2.73).

all o f the sutures must be removed and the suturing 
m ust be done again.

Complications

The complications can be classified into short- and 
long-term complications. During the initial
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postpartum  days the com plications o f an episiotomy 
are pain, infection, and bleeding. It appears that a 
spontaneous second-degree laceration causes less 
pain sym ptoms and dyspareunia than a mediolateral 
episiotomy [LE B ].47 A midline episiotomy is a recog
nized risk factor for sphincter lesions.31 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 o f contraindications [LE D ].25 Even though 
small quantities o f this medication pass into the breast 
milk, in normal doses (indomethacin 25 m g three 
times a day, diclofenac 50 m g three times a day) no 
effect is expected in the infant.

Late com plications o f an episiotomy are pain and 
dyspareunia. There appears to be no difference in the 
incidence o f urinary and/or fecal incontinence and 
genital prolapse after an episiotomy com pared 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 o f an episiotomy (see 
Section: Episiotomy) (Figure 2.75).

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

l i t  j

first-degree laceration second-degree laceration

Figure 2.75 First- and second-degree lacerations.

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 m assage during 
the expulsion or an episiotomy (see Section: 
Episiotomy).25 Perineal injury can possibly be pre
vented through heat com pression ([LE B]: nulli OR
0.7; 95% Cl 0.4-1.0 and multi OR 0.6; 95% Cl 0.3-0.9) 
and lidocaine spray for pain relief during the expul
sion ([LE A2]: RR 0.63; 95% C l 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 o f episiotomy 
(RR 0.83; 95% C l 0.73-0.95), there is no difference in 
the incidence o f first- and second-degree laceration 
[LE A l ].29

An observational study o f almost 3000 sponta
neous deliveries in Australia illustrates that lateral 
position deliveries produce the least amount o f peri
neal lacerations (33.3%) and delivery in a sitting posi
tion has the greatest chance o f 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 o f each perineal laceration, 

including rectal examination, is important because 
(superficial) sphincter lesions can be missed (see 
Chapter 13 on sphincter lesions) [LE C],

• It is recommended to classify perineal lacerations 
according to the internationally accepted classifi
cation [LE D].

• Perineal laceration m ay be prevented through 
pain relief during the expulsion with the use 
o f  lidocaine spray [LE A2] or hot com presses 
[LE B]. Although prenatal perineal m assage in 
nulliparous women seem s to reduce the chance 
o f episiotom y, there is no difference between the 
incidence o f first- and second-degree laceration 
[LE A l].
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Section 2: Norm al Labor and Delivery

• An episiotom y is an obstetric intervention 
that should only be perform ed on indication. 
The routine perform ance o f  an episiotom y does 
not prevent sphincter lesions [LE A l] , leads to 
additional need for suturing the perineum  [LE 
A l] , 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 o f the posterior 
commissure and in a bulging perineum at a 60° 
angle from the midline [LE C],

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

• Preference is given to a continuous suturing tech
nique with absorbable suturing material [LE A l].
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Compound Presentation and Umbilical 
j» j  Cord Prolapse

A.J. Schneider and J.J. Duvekot

General Information

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

The recom mendations made in this chapter are 
based on the opinion o f 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 m embranes are 
ruptured, we speak o f prolapsed  extremities or um bil
ical cord in those cases (Figures 3.1 and 3.2).

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 
o f this and to conduct a specific examination for this.

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

unruptured membranes

Figure 3.1 Presenting hand.

ruptured membranes

Figure 3.2 Prolapsed hand.

O bste tric In te rven tio n s , ed. P. Joep Dorr, Vincent M. Khouw, Frank A. Chervenak, A m os Grunebaum , Yves Jacquemyn, 
and Jan G. Nijhuis. Published by Cam bridge University Press. © Cam bridge University Press 2017.
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Section 3: Pathology o f Labor and Labor and Delivery

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 o f 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 o f 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 o f the 
head. We can also speak o f a complete or incomplete 
arm presentation.5

Causes and Risk Factors
Extremities may prolapse due to insufficient closure 
o f the pelvic inlet by the presenting part. Predisposing 
factors for this phenomenon are as follows.

• Parity: In prim iparous women the head generally 
descends during the last weeks o f pregnancy 
and closes o ff the pelvic inlet. In multiparous 
women the presenting part sometimes remains 
above the pelvic inlet until the start o f contrac
tions. The chance o f presenting/prolapsed parts is 
therefore 10 times higher in multiparous women.5

• Anatomical discrepancy between head and pelvis: 
In the event o f 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.

• H ead not engaged: This occurs after spontaneous 
membrane rupture or by inducing labor by artifi
cially rupturing o f the m embranes in a situation o f 
a not (yet) engaged presenting part.

• Rupturing o f the membranes in case o f polyhydram
nios: After rupturing o f 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-occupying process 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 o f a  set o f twins: After the birth o f  the first 
infant, the second infant often engages so rapidly 
that the chance o f presenting/prolapsed extremi
ties or umbilical cord is increased.

Therapy
Vaginal Delivery Impossibility

There is a (relative) im possibility o f  vaginal delivery in
case o f the following prolapsed small extremities in
combination with a cephalic presentation2,6:

• head and two hands (Figure 3.3);
• head and arm (Figure 3.4);
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C hapter 3: C om pound  Presentation and Um bilical Cord Prolapse

Figure 3.6 Head with hand and foot.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 o f a very small or dead infant. In case o f 
a living infant, it makes no sense to wait for im prove
ment in the situation and a cesarean section will be 
necessary.

Presenting Hand or Arm
In case o f a presenting hand or arm, the membranes 
should not be ruptured artificially. During the early

Figure 3.8 Head with foot and two hands.

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

Prolapsed Hand or Arm
See A n im a tio n s  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 o f the head 
(Figure 3 .9). Anatomically, the wrist form s the
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Section 3: Pathology of Labor and Labor and Delivery

Figure 3.9A-B Prolapsed hand (A) and prolapsed arm (B).

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

I f the head and the hand have not yet engaged very 
much, a repositioning o f the hand can be attempted 
by stimulating the infant to pull the arm back by softly 
squeezing the hand. I f  this is not effective and the 
wrist remains deeper than the head, we have a case 
o f a prolapsed arm  or a complete arm presentation. 
Because o f  the lack o f 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 o f  this, 
this presentation is further complicated in one-third 
o f  the cases due to the simultaneous prolapse o f the 
umbilical cord.5

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

If, in addition to the wrist, the elbow is also palp
ably lower than the largest diameter o f the head, we 
have a case o f 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 o f modern facilities -  is as follows (see Animation 
3.3). Repositioning o f 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 o f failure o f 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 perform ed only on 
the second o f a set o f  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 o f  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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Chapter 3: C om p ound  Presentation and Um bilical Cord Prolapse

Figure 3.10A-B Repositioning of a prolapsed arm.

down at the sam e 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 o f vacuum  extractions it is reported that 
more force is needed to extract the head in the pres
ence o f an occult hand (Figure 3.12) [LE B].9

Prognosis and Therapy
The prognosis o f a prolapsed hand or arm  depends on 
any simultaneously existing disorders (for instance, 
a prolapsed umbilical cord). In m ost instances o f 
a prolapsed arm, the problem will have to be solved 
by perform ing an emergency cesarean section.

Complications
Com plications in the event o f presenting or prolapsed 
extremities are rare.

In a stagnated dilation there is a chance of 
overstretching and rupture o f the uterus with a 
prolapsed arm.

A very rare com plication (three published cases) is 
necrosis o f a prolapsed arm  due to the circulation 
being cut o ff by the head. This is so uncom mon that 
in those cases an investigation should be performed 
into the increased coagulation tendency in the 
neonate.10 Less serious consequences o f impingement 
are hem atom as on the arm or the hand.

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

called for. An example o f 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 o f ruptured membranes and a non
engaged presenting part, clinical bed rest may be pre
scribed. If, in the case o f 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 m ost cases this will be faster than wait
ing for an ambulance and certainly if  the contractions 
have not yet started, instances o f  prolapsed extremi
ties or umbilical cord will not present a problem.

Important Points and Recommendations
• In case o f a smoothly progressing dilation and 

engagement, all combinations o f cephalic presenta
tion with presenting or prolapsed extremities can in 
principle be monitored to see how the further devel
opment o f the labor and delivery progresses [LE D).

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

• If the infant does not retract the arm after stimula
tion, the location o f the thickest part -  the double 
wedge formed by the wrist -  is an indicator o f 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 o f uterine rupture [LE D],
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Section 3: Pathology o f Labor and Labor and Delivery

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 m embranes are ruptured, then there is a case 
o f prolapsed umbilical cord (Figure 3.13).

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

Incidence
The incidence o f  a prolapsed umbilical cord in ceph
alic presentations varies between 1 and 6 per 1000 
births.11,12 In breech presentations the incidence
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Chapter 3: C om pound  Presentation and Um bilical 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.12’13 
In preterm deliveries with a fetus in breech presenta
tion the incidence is even higher. The longer the 
umbilical cord, the greater the chance o f prolapse. 
A prolapsed umbilical cord occurs m ore in male 
fetuses, who on average have longer umbilical cords 
than female fetuses.

The exact frequency o f occult umbilical cord pro
lapses is not known, but it probably occurs m ore than 
is clinically acknowledged.

Diagnosis
A presenting um bilical cord d iagnosis can be made 
by internal exam ination and especially by m eans o f 
an ultrasound exam ination. A presenting um bilical 
cord is difficult to detect by palpation; ultrasound 
(color flow Doppler) exam ination can therefore be 
helpful.

In case o f  a prolapsed  umbilical cord, the diagnosis 
can often be m ade 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 m ajority o f 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 o f the membranes, a prolapsed 
umbilical cord must be ruled out by means o f internal 
or speculum examination. In case o f 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 o f the pinch
ing o f 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% o f 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 o f 
a prolapsed umbilical cord is twofold, i.e., mechanical: 
the impingement o f the umbilical cord between the 
infant and the wall o f the birth canal, and vasospasm : 
the contraction o f 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 o f  a prolapsed um bilical cord, the 
procedure m ust be aim ed at having the delivery take
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Section 3: Pathology of Labor and Labor and Delivery

Table 3.1 Risk factors for umbilical cord prolapse1

Procedure-related risk 

factors

Artificial rupturing of 
membranes 

Vaginal manipulation o f fetus 
in case of ruptured 
membranes 

Version and extraction 
Insertion of intrauterine 

pressure catheter 
Insertion o f skull electrode 
External version 
Application of forceps or 

vacuum cup

General risk factors

Multi parity

Low birthweight (<2500 g)

Premature birth 
Congenital fetal disorders

Breech presentation 
Transverse lie or oblique lie 
Second of set of twins

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 o f  fetal 
death, the policy must follow local protocol.

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

I f  it is decided to proceed with an assisted 
vaginal delivery, the outlet position m ust 
be such that the delivery can take place 
quickly and without problem s. The condi
tions m ust be the sam e 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 perform ed under 
favorable circumstances.
If it is 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.

• In case o f an abnormal fetal heart rhythm pattern, 
the choice is also between an emergency cesarean 
section or an operative vaginal delivery, depend
ing on the degree o f dilation, the nature o f the 
presenting part, and the engagement. I f  it is 
decided to proceed with an assisted vaginal deliv
ery, the outlet position m ust be such that the 
delivery can take place quickly and without 
problems.

-  I f  it is decided to do an em ergency cesarean 
section, it is useful to push the presenting 
part upward. This can be done through the 
retrograde filling o f  the bladder with 
500-750 ml saline solution via a 16-G Foley 
catheter, which is then clam ped o ff (see 
Anim ation 3.6). A possible side effect o f  this 
could be a decrease in the contraction activ
ity. Naturally, the balloon o f the catheter 
m ust be inflated to hold it in place. Only at 
the m om ent o f  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 o f  infusion liquid, Kocher 
forceps, and an inflator (Figure 3.14).
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Chapter 3: C om pound  Presentation and Um bilical Cord Prolapse

-  A second possibility is to push the presenting 
part up with the examining hand. This uncom 
fortable procedure can best be done with half 
o f the hand (three fingers) or the entire hand. 
An alternative to this is internally pushing the 
presenting part out o f 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 m ethod 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 com bined 
with a left side lie. Im provem ent o f 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 m otion.

Pushing the um bilical cord back into the uterus 
m ust be avoided [LE D]. This has never appeared 
to be very beneficial. There is only one publica
tion in which this m ethod has been applied with 
reasonable success. Touching or cooling o f  the 
um bilical cord m ust be avoided to prevent vaso
spasm . W hether actively keeping the um bilical 
cord warm helps is a question that still needs to 
be answered. One possibility is to place an um bil
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 o f 
Diihrssen’s incisions in the cervix (Figure 3.15). 
Nowadays this method must be used for emergency 
cases only.

O f all indications for a cesarean section, 
a prolapsed um bilical cord is one o f the few real 
em ergency indications. Prognostically there is no 
clear relationship with the time elapsed between 
the decision to do a cesarean section and the delivery 
o f  the infant. This is probably because in publica
tions with m any patients, this decision-delivery-time 
does not am ount to m ore than 30 m inutes and is 
therefore already very short.

Training o f the obstetrics team in the handling o f 
emergencies, such as a prolapsed umbilical cord, 
probably leads to a decline in the perinatal death 
and m orbidity 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 
o f 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 
o f cesarean sections and improvements in neonatal 
care has contributed greatly to this decline.

The location in which a prolapse o f the umbilical 
cord occurs is prognostically one o f the most im por
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.11

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

Prevention
Just as in the case o f 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 o f a 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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Section 3: Pathology o f  Labor and Labor and Delivery

hospitalize them for observation at a  certain point in 
pregnancy and, if  possible, introduce labor and 
delivery in a controlled m anner after external ver
sion. Nethertheless, this does not prevent com pound 
presentation or umbilical cord prolapse after spon
taneous rupture o f the m em branes. These women 
m ust always be properly instructed to com e im m e
diately to the hospital after spontaneous rupture o f 
the membranes. The recom m endation to be trans
ported in a reclined position is obsolete and leads to 
unnecessary delays.

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

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

It is difficult to predict this type o f  emergency. 
Routine ultrasound examination to locate the um bil
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 m ust be 

aware o f the risk factors that can lead to umbilical 
cord prolapse [LE D].

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

•  A case o f  a prolapsed 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 o f the prolapsed umbilical cord with an 
abnormal fetal heart rhythm pattern [LE D].

•  Pushing the presenting part up can be done m anu
ally, by filling the bladder or through a different 
reclining position o f  the woman [LE D],
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4
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 com parison with singleton 
pregnancies. This is due, am ong other things, to an 
increased incidence o f  intrauterine growth restriction 
and premature birth. M ore than 50% o f  all twins are 
bom  before the 37th week o f pregnancy. The average 
gestational age at birth is 36.7 + 2.7 weeks.1

Therefore, the peripartum approach surrounding 
the delivery o f 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 o f  twin pregnancies in the western 
world has continued to rise since the 1970s and cur
rently fluctuates between 16 and 24 per 1000 
pregnancies.2’3 This m ay be attributed to the use o f 
assisted reproduction techniques, but could also be 
the result o f  the rise in maternal age.

Timing of Delivery
For twin pregnancies beyond 36 weeks o f  gestational 
age an attempt has to be m ade 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 o f  twins is five to seven times higher 
than that o f singleton pregnancies with the same

pregnancy duration.4 The lowest incidence o f perinatal 
death was encountered during the 38th week o f 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 o f pregnancy duration [LE B].

There is little good evidence on optimum timing o f 
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 o f stillbirth [LE B].5 7 
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 m onochori
onic diamniotic twin pregnancies beyond 34 weeks o f 
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 o f prolonging pregnancy beyond 36 weeks. 
Additionally, neonatal morbidity (especially respiratory 
distress syndrome) is significantly increased in case of 
an elective induction o f labor prior to 37 weeks and 
neonatal intensive care hospitalization has been 
reported more frequently. This increase is even greater 
in the case o f twins bom  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

O bste tric  In te rven tio n s , ed. P. Joep Dorr, Vincent M. Khouw, Frank A. Chervenak, A m os Grunebaum , Yves Jacquemyn, 
and Jan G. N ijhuis. Published by Cam bridge University Press. © Cam bridge University Press 2017.
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Section 3: Pathology o f Labor and Labor and Delivery

o f labor at 37 weeks versus an expectant management 
results in significantly less adverse neonatal outcome 
without an increased number o f complications. 
[LE A2].13

Optimum timing for delivery in uncomplicated 
monochorionic twin pregnancies after 35 completed 
weeks o f pregnancy has to be discussed with the 
parents, taking the consequences o f a late intrauterine 
fetal death in these cases into account com pared to 
potential respiratory complications o f premature 
induced delivery [LE B].6’

Cesarean Section 

Indications for Planned Cesarean Delivery
In twin pregnancies, certain indications for cesarean 
delivery are similar to those am ong 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 o f scheduled 
cesarean delivery in all twin pregnancies.14-17 The 
results o f 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 D];

• monochorionic monoamniotic twins [LE D ]19;
• first twin in breech or transverse presentation. 

[LE D]

Considerations
• During labor, in 19% o f cases the first twin is not 

presenting in a vertex position (non-vertex). 
Historically, these pregnancies have been resolved 
by means o f cesarean delivery. This policy is 
inspired by the fear o f being confronted with the 
so-called locked twins phenomenon. This occurs 
when delivery o f the head o f the first twin is pre
vented by the presenting part o f the second twin 
when the body o f the first twin has already been 
delivered. The initial evidence for this comes from a 
compilation o f 145 case reports, from which an 
incidence o f locked twins o f 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/ 15 No 
benefit was found supporting cesarean delivery in 
pregnancy with non-vertex first twins after 32 
weeks and with a birth weight o f >1500 g. These 
conclusions pertain to both twins. Considering the 
Term Breech Trial21 and the lack o f experience in 
vaginal breech deliveries in many centers, it appears 
that currendy an elective cesarean section is the 
recommended delivery method o f twins with the 
first fetus in breech presentation [LE D]. In a trans
verse presentation o f the presenting twin, a planned 
cesarean delivery is always indicated.

• Some authors have proposed elective cesarean 
delivery in all cases in which at least one o f  the 
twins has an estimated birthweight o f <1500 g. 
There are no prospective randomized studies. 
Num erous 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 o f 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 perform ed on the basis o f 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 o f intrapartum complications [LE B].23’24

• No study exists that investigates the influence o f 
an elective cesarean delivery on the perinatal result 
in the presence o f  a weight difference o f >25% 
between the twins. A difference in estimated 
weight is currently no indication for a cesarean 
delivery [LE C ].25'26

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

Vaginal Delivery
During labor, in 81% o f cases the first twin is in vertex
presentation (vertex twin A). In 40?/o to 50% o f cases,
both fetuses are in vertex presentation and in 30% to
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vertex -  vertex vertex -  breech breech -  transverse
40-50% 30-40% 20%

Figure 4.1 Most prevalent combinations o f presentations.

40% o f cases there is a combination o f vertex twin A 
and non-vertex twin B (Figure 4 .1).3

In the literature, vaginal delivery o f sets o f twins 
is (still) universally accepted.3’15-17 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% o f sets of 
twins are born by planned cesarean delivery and 8% 
by assisted vaginal delivery.2

The choice o f a planned cesarean delivery is 
prim arily dictated by the indication o f  increased 
risk (RR 1.62) o f  perinatal m orbidity for the second 
child after vaginal delivery. The reported increase 
is independent o f 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 m ost likely candidate 
for vaginal delivery. This may also be decided on the 
basis o f the obstetric history. The literature shows that 
the probability o f a successful vaginal delivery 
decreases if antepartum maternal pathology exists,

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

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

General guidelines for a vaginal delivery o f 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 o f labor.
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Section 3: Pathology o f Labor and Labor and Delivery

• The presence o f an experienced gynecologist with 
sufficient assistants, such as a resident or midwife, 
is o f utmost importance.

•  An operating room  with a surgical team and the 
possibility o f neonatal resuscitation must be 
available.

• On adm ission, an ultrasound evaluation o f 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 m embranes o f the presenting twin 
are ruptured, a CTG by (scalp) electrode o f  the 
fetus is recommended.

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

•  From the time o f complete dilation and until the 
delivery o f 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 o f labor.

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

•  Active management o f the third stage o f labor is 
pursued during the third phase.

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 o f  cases o f  low Apgar scores and metabolic 
acidosis, com pared to a time interval o f  m ore than 60 
minutes. 29'34,35 it seems prudent therefore to limit 
the duration o f the intertwin time interval. Recent 
literature recom mends an intertwin time interval o f 
a m axim um  o f  15 to 30 minutes [LE C ].3’36

Delivery of Vertex-Vertex Twins
After the birth o f the first twin, one in every five twins -  
depending on the pregnancy duration -  will change its 
presentation.23 Therefore, an ultrasound confirm a
tion o f  the presentation o f  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 am niotom y is only perform ed if  the 
head is sufficiently connected to the completely 
dilated cervix. Owing to complications, such as umbil
ical cord prolapse or a lack o f engagement progress, in 
4% to 10% o f 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).35,37

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 o f  transverse presentation);

Intertwin Time Interval
There is insufficient evidence in the literature on the 
maximum duration o f 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 o f  C TG .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 o f  the intertwin time 
interval the risk in a cesarean delivery for the second 
twin increases by a factor o f 6 to 8. Studies from recent 
years also show that the peripartal complications for Figure 4.2 Vacuum extraction in case o f prolapsed umbilical cord.
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Chapter 4: Delivery o f Twins

Table 4.1 Non-vertex tw in 2: way of delivery and neonatal results

N Breech Vaginal Fetal ECV (N) Vaginal Fetal C-section

extraction delivery em ergency delivery (%) em ergency 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

3 The 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 o f 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 o f 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 o f perinatal 
asphyxia, defined as an Apgar score o f <4 after 5 
minutes. This was determined in com parison with a 
vaginal delivery o f both infants and in com parison 
with a planned cesarean delivery. Therefore, it is best 
to avoid this situation [LE c ].22,37,44 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 o f 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 o f the second 
twin and for som e cases o f  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, m idazo
lam, or general anesthesia) is also necessary.

The presentation o f the fetus is determined by 
ultrasound prior to the extraction. The fetal breech 
and the position o f the feet and o f 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 o f the fetal abdom en. Through the unrup
tured m em branes, one or both feet are grasped at the 
level o f  the ankle and guided with mild traction 
through the cervix to the pelvic outlet. At the sam e 
time, the obstetrician’s external hand may be able to 
support the rotation o f the body. As soon as the fetus 
is in a longitudinal lie and the feet are at the level o f 
the vulva, the m em branes are ruptured manually. 
After that the breech extraction takes place (see 
Chapter 6 ).

Specific Situations 

Monochorionic Diamniotic Twins
In the absence o f specific complications such as a twin- 
to-twin transfusion syndrome (TTTS), the manner o f 
delivery does not differ between monochorionic and 
dichorionic twins. The above-indicated problems of 
fetal presentation determine the procedure.45,46

The mode o f delivery in monochorionic diamniotic 
(MCBA) pregnancies complicated by TTTS has to be 
evaluated case by case. Yet, in the absence o f complica
tions after laser treatment, planned delivery is
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Section 3: Pathology of Labor and Labor and Delivery

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 o f 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 o f ritodrine or atosiban is 
equally effective, but usage o f 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 o f the pelvis, so that the

following head o f the first twin can enter the pelvis, 
which can then be born by means o f 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 o f  a twin pregnancy 

is 36 .7  weeks [LE B].
• If spontaneous labor is delayed, the delivery o f 

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 o f the presenting 
fetus [LE B];

-  Non-vertex presentation o f one o f the twins if a 
gynecologist with experience in vaginal breech 
deliveries and breech extraction is not available 
[LE C];

-  monochorionic m onoamniotic twins [LE B];
-  conjoined twins [LEC];
-  obstetric reasons (placenta previa, fetal em er

gency on the CTG, TTTS, etc.);
-  maternal contraindications for a vaginal 

delivery.

Figure 4.3 Locked twins.
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Figure 4.4 Delivery of dichorionic diamniotic or monochorionic diamniotic twins.

All other sets o f twins can (in anticipation o f the 
results o f a randomized study) be delivered vagi- 
nally, provided enough experienced personnel are 
present [LE B].
In a planned vaginal delivery, the presence o f 
personnel with experience in vaginal twin deliv
ery, vaginal breech delivery, and breech extraction 
is m andatory [LE B ].
After the birth o f the first infant and ultrasound 
monitoring o f 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 o f a lack o f progress in the delivery o f 
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 m anagem ent is practiced during the third 
stage. Immediately after the birth o f the second 
twin (intravenous or intramuscular) oxytocin 
m ust be administered to the mother [LE B].
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Chapter External Cephalic Version
E. Roets, M. Hanssens, and M. Kok

General Inform ation 
Introduction
External cephalic version (ECV) or external 
rotation refers to the abdom inal m anipulation o f 
the fetus from  a transverse, oblique, or breech 
presentation to a cephalic presentation. D uring 
recent years, especially since the publication o f 
the Term  Breech Trial, there has been a tendency 
in breech presentations to deliver by cesarean 
section in order to dim inish direct fetal com plica
tions associated with vaginal breech delivery.1 
Through ECV, an attem pt is m ade to reduce the 
incidence o f  term  breech presentations, resulting 
in a decreased num ber o f  cesarean deliveries due 
to breech presentations. Since the num ber o f 
cesarean sections in breech presentation is on the 
increase, ECV is gaining in im portance.

Prevalence and Success Rate
Approxim ately 3% to 4% o f term  fetuses (and 
a larger proportion o f  preterm  fetuses) present 
in breech presentation. The success rate o f  ECV 
differs drastically depending on who is doing the 
reporting, and varies between 29% and 97%.2 
The m ost recent m eta-analysis included 84 studies 
and reported a success rate o f  16-100%  (95% C l 
56-57) [LE A l ].3

Contraindications and Factors 
Influencing ECV
There are several opinions on the question o f whether 
a particular factor constitutes a contraindication for 
ECV. A recent review on this topic showed there is

no general consensus on the eligibility o f  patients for 
external cephalic version, and proposed to lim it 
contraindications to clear em pirical evidence or to 
a clear pathophysiological relevance. The proposed 
list o f contraindications is all based on level 
D evidence6:

• placental abruption in history or signs o f placental 
abruption;

• severe preeclampsia or HELLP syndrome;
• signs o f  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 
o f 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., am niotic fluid quantity).

Maternal Factors

•  Uterine tonicity: The extent to which the uterus is 
relaxed will increase the success rate o f  ECV (OR
1.8, 95% C l 1.2-2.9) [LE A l ].7

•  Multiparity: This is closely related to uterine ton
icity: a m ultiparous uterus is often m ore relaxed 
(OR 2.5, 95% C l 2.3-2.8) [LE A l].8

• Nature o f the abdominal wall (obesity -  muscle 
tone): These are factors that influence the ease of 
palpability o f the fetus. Obesity lessens the success 
rate o f ECV (OR 1.8 in the absence o f obesity, 95% 
Cl 1.2-2.6) [LE A'l]. Also with increasing muscular 
tone o f 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],

O bstetric In terven tio n s , ed. P. Joep Dorr, Vincent M. Khouw, Frank A. Chervenak, A m os Grunebaum , Yves Jacquemyn, 
and Jan G. Nijhuis. Published by Cam bridge University Press. © Cam bridge University Press 2017.
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• Ethnicity: In African women the presenting part 
engages later in the pelvic inlet than in Caucasian 
women. This increases the probability o f success 
(see Section: Fetal factors [engagement o f the pre
senting part]).9

Fetal Factors

• Amniotic flu id  quantity : Although not statisti
cally significant, there appears to be a greater 
probability o f success o f  ECV in the clinical pres
ence o f  a sufficient quantity o f am niotic fluid.10 
In an ultrasound evaluation, an Am niotic 
Fluid Index (AFI) >10 leads to a greater prob
ability o f  success o f  the ECV  (OR 1.8, 95% C l 
1.5-2.1) [LE A l ].11

• Palpability o f (the head of) the fetus: To the 
extent that the fetal head is m ore easily palp
able, the probability o f  success o f  an ECV 
increases (O R 6.3, 95% C l 4 .3-9 .2) [LE A l ].8 
N aturally, this is related in part to the uterine 
tonicity, but also to m aternal obesity and 
abdom inal wall m uscular tonicity (see Section: 
M aternal factors [uterine tonicity and nature 
o f the abdom inal wall]). The position  o f the 
placenta also determ ines the palpability o f 
the fetus: a posteriorly located placenta is 
related to a greater probability o f  success (OR
1.9, 95% C l 1.5-2.4) than an anterior placenta 
or a fundally located placenta [LE A l ] .11

• Engagement o f the presenting part: The probability 
o f  success increases if the presenting part has not 
engaged (OR 9.4, 95% C l 6.3-14) [LE A l ].8

• Nature o f the breech presentation: Complete breech 
presentation (complete breech: hips and knees in 
flexion) has a greater probability o f success with 
ECV than incomplete breech (frank breech: hips in 
flexion, knees in extension) (OR 1.8, 95% Cl 
1.1-1.7) [LE A l ].11

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

Operator-Related Factors
Although it has never been the subject o f
a randomized study, it seems logical that ECV has
a greater chance o f success if  performed by an experi
enced practitioner [LE D],

Technique

Technical Execution of ECV2,12-14
In advance o f an ECV, cardiotocography and 
a (repeated) ultrasonography (to determine the posi
tion o f the fetal spine) should be performed.

External cephalic version o f 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 
forw ard is preferably first turned to a side-lying 
position. Next, the following m aneuvers are 
applied:

• Forward roll (see Animation 5.1)

-  The fetal buttocks are lifted out o f the pelvis 
and pushed with one hand to the side (the side 
o f 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 encom passed by both hands (Figure 5.2).

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

Figure 5.1 Mobilization of the buttocks.
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Figure 5.3 Forward roll.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 o f  the pelvis 
and pushed with one hand to the side (the 
side o f  the fetal abdom en) and gently cra- 
nially (Figure 5.4).

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 encom passed by both hands (Figure 5.5).

-  The head is pressed gently contralaterally (the 
side o f  the fetal back) and gendy caudally 
(Figure 5.6).
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Figure 5.7 Switching hands.

Figure 5.6 Back flip.

When a transverse position is achieved in this 
m anner, it is recom m ended to pause a m om ent 
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 o f  the version is enacted 
“almost spontaneously” by the fetus, provided it is 
properly guided.

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

A m axim um  o f three attempts is recommended 
[L E D ].15

It is especially im portant to provide ample expla
nation to the pregnant woman and try to provide 
m axim um  maternal relaxation through reassurance.

Measures for Increasing the Success Rate
• Tocolysis: The use o f betamimetics is associated with 

an increased chance o f success o f an ECV attempt 
(OR 0.74 for failure with the use o f betamimetics; 
95% C l 0.64-0.87) [LE A l ].16 Blinding is not 
practical in these types o f studies. In a randomized,

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

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

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

Timing
The success rate o f ECV is evidently larger when 
performed earlier during the pregnancy (smaller 
fetus, less chance o f engaging). However, in case o f 
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 o f 34(0/7) and 35(6/7) weeks o f gestation (early 
ECV) or at or after 37(0/7) weeks o f 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% C l 0.75, 0.94, p = 0.002). There were no differ
ences in rates o f C-section (52.0% versus 56.0%) (RR 
0.93, 95% C l 0.85, 1.02, p = 0.12) or in risk o f preterm 
birth (6.5% versus 4.4%) (RR 1.48, 95% C l 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 o f gestation increases the likelihood o f 
cephalic presentation at birth but does not reduce the 
rate o f cesarean section and may increase the rate o f 
preterm birth [LE A l ].18

There is no upper time limit on the appropriate 
gestation for ECV. Successes have been reported at 42 
weeks o f gestation 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) com pli
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 12 955 versions, 
a complication ratio o f 6.1% (95% Cl 4.7-7.8) was 
found, including 0.24% serious complications (95% 
C l 0.17-0.34) and 0.35% emergency C-sections (95% 
Cl 0.26-0.47). Complications were not related to the 
result o f the version (OR 1.2, 95% Cl 0.93-1.7).3

• Fetal death and placental abruption: In the m eta
analysis o f Grootscholten et al. fetal death and 
placenta detachment are defined as serious 
complications.3 Only 2 out o f the 12 (0.09%) fetal 
deaths in a total o f 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 l ].3

• CTG changes: Transitory changes in the heartbeat 
pattern occur in 4% o f the cases o f term ECV 
[LE B].2 This especially concerns bradycardia or 
decelerations, which disappear after stopping the 
manipulation. The aforementioned meta-analysis 
reports an abnorm al CTG  pattern in 6.1% (95% Cl 
5.7-6.5) o f the version attempts, which led to an 
emergency C-section in 0.2% (95% C l 0.1-0.3) of 
the cases.3 The end result in all o f 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 l ].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 o f spinal cord trauma, one of 
which had a fatal outcome (1978) and the other one 
had a complete neurological recovery.2,21 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 o f the fetal head is 
considered to be a contraindication for attempted 
version. One case o f 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 o f 11 studies there was a C-section 
rate o f 21% in the post-ECV group versus 11% in 
members o f the control group. The combined relative 
risks (95% Cl) were 2.21 (1.64-2.97) for dystocia 
and 2.16 (1.62-2.88) for threatened fetal well-being 
[LE B ].22 The incidence o f assisted delivery also 
remains high: OR 1.37 (1.11-1.68) [LE B ].23

Possible explanations for this are an anomalous 
maternal pelvic shape (predisposing for breech pres
entation) or factors inherent to the fetus in breech 
presentation (other configuration o f the head, lower 
birthweight, lower fetoplacental ratio).22,23
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Measures for Preventing Complications
Based on the foregoing, several recommendations can
be made for keeping the chance o f complications as
small as possible:
• preceding ultrasound: to confirm position and 

rule out the existence o f hyperextension o f the 
fetal head;

• preceding CTG: to discover already existing fetal 
heart arrhythmias;

• adm inistration o f anti-D immunoglobulin to 
rhesus D negative pregnant women;

• quantification o f possible fetom aternal transfu
sion with the K leihauer-Betke test has not 
been proven effective in preventing com plica
tions; it is, however, inform ative on the approxi
m ately 4% o f the cases with fetom aternal 
transfusion.

• post-version cardiotocography and monitoring 
fetal movements during the first days.

Important Points and 
Recommendations
• Breech presentation occurs in 3% to 4% o f term 

pregnancies, and even m ore in preterm.
• Owing to the increasing number o f cesarean sec

tions for term breech presentations and the low 
com plication risk o f an ECV, an attempt at ECV 
must be proposed to every pregnant woman with 
a fetus in breech presentation in the absence o f 
absolute contraindications [LE A l].

• After a successful ECV, the chance o f a cesarean 
section and/or assisted delivery is still higher than 
for pregnancies with a fetus in “spontaneous 
cephalic presentation” [LE B],

• For a trained practitioner, the success rate o f ECV 
is around 50% [LE B], The success rate can be 
individualized for the patient by taking into 
account the variables in Table 5.1.

• An ECV is effective in reducing the number 
of term breech presentations starting at 34 weeks 
o f gestation [LE A l]. Before 36 weeks there seems 
however a slightly higher risk o f preterm delivery 
with no difference in cesarean deliveries compared 
to ECV after 36 weeks [LE A l].

• ECV  is a safe procedure, with few significant 
com plications [LE A l] . W om en m ust be 
inform ed o f the (rare) possibility o f

Table 5.1 Success rate of ECV varies according to a number of 
variables

Decreases the chance  

of success

Increases the chance  

o f success

Maternal
Term Preterm
Strong uterine tonicity Slight uterine tonicity
Primigravida Multigravida
Obesity Bodyweight <65 kg
Tense abdominal wall Relaxed abdominal wall
Caucasian African

Fetal
Incomplete breech Complete breech
Anterior placenta Posterior placenta
Complete engagement No engagement
Decreased amniotic fluid Normal amniotic fluid
>4000 g <3000 g

com plications. In 0.4% (95% C l 0.3-0.5) o f all 
versions an em ergency cesarean section m ust be 
perform ed due to alleged fetal distress. With 
each ECV  the following m easures can be taken 
to increase the chance o f success and to decrease 
the chance o f com plications:

-  preceding ultrasound;
-  preceding CTG;
-  administration o f betamimetics [LE A l];
-  adm inistration o f anti-D gam m aglobulin in 

rhesus D negative women, in doses dictated 
by the result o f the K leihauer-Betke test. 
In Flanders and the Netherlands they 
adm inister such a high dose o f anti-D that 
you have to ask yourself if  the system atic 
quantification o f fetom aternal transfusion is 
actually worthwhile.

-  post-version cardiotocography and m onitor
ing fetal movements during the first days.
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Chapter

6
Vaginal Breech Delivery
A.T.M. Verhoeven, J.P. de Leeuw, H.W. Bruinse, H.C.J. Scheepers, 
and B. Wibbens

General information 

Introduction
P o sse ss in g  an d  m a in ta in in g  the sk ills  fo r  v ag in a l 
b reech  d e livery  is b e c o m in g  in cre asin g ly  m o re  im p o r
tan t a s  the  n u m b e r  o f  c e sarean  se c tio n s d u e  to  b reech  
p re se n ta tio n  h a s  in c re a se d  d rastic a lly  d u r in g  recen t 
y ears. T h ere  are  n o  ra n d o m iz e d  tria ls  on  the b e st  
m an eu v ers u se d  in v a g in a l b reech  b irth . T h e  b est 
m ateria ls  w e h ave b een  ab le  to  fin d  w ith  re g ard  to  
v ag in al b reech  d e livery  m a n e u v ers  are  the fo llow in g :

• o r ig in a l d e sc r ip t io n s  o f  the m an e u v ers  b y  their 

“ in v e n to rs” ;

•  au th o rita tiv e  tex tb o o k s p ro d u c e d  d u r in g  the p a st

c e n tu ry 1-6;
• m a n ik in  s im u la t io n  in stru c t io n s  b y  D u tch , 

B e lg ian , an d  G e rm a n  m e d ic a l sch o o l facu ltie s;

•  d is se r ta tio n s  in  D u tch ;

• ex p e rtise  o f  the au th o rs.

T h e  p rac tic e  o f  e v id e n c e -b a s e d  m e d ic in e  im p lie s  the 
in te gra tio n  o f  the b est ev id en ce  to ge th er w ith  in d i

v id u a l expertise .
T h is  ch a p te r  d e a ls  w ith  term  b reech  de liveries, 

excep t w here sp ec ifica lly  m e n tio n e d  o therw ise .

Definition
A b reech  p re se n ta tio n  is a  lo n g itu d in a l lie  w ith  the 
b u tto ck s  a n d /o r  fo o t  (feet), an d  rare ly  the kn ees, a s  the 

p re se n tin g  part.

Classification of Breech Presentations
T h e  fo llo w in g  b reech  p re se n ta t io n s  are  d iffe ren tia ted  

(F ig u re  6 .1 ):

• frank breech presentation: the legs lie alongside the 
body, flexed at the hips and extended at the knees: 
the term incidence is 2.25%;

• complete breech presentation: the feet are next to 
the breech, the legs are flexed at the hips and at the 
knees: the term incidence is 0.75%;

• footling presentation: one or both legs are extended 
at the hips or knees and lie below the breech.

Incidence
The incidence o f term breech presentation is 3% to 
4%. At a gestational age o f approximately 32 weeks, 
the incidence is 10% to 15% [LE C].7

Causes
Causes o f breech presentation are:

• premature birth;
• fetal growth restriction;
• congenital disorders (e.g., anencephaly, hydro

cephaly, and neuromuscular disorders);
• multifetal pregnancy;
• umbilical cord problems (short umbilical cord, 

entwinement);
• oligo- or polyhydramnios;
• placenta previa;
• congenital uterine anomalies, myomas;
• pelvic tumors;
• contracted pelvis.

The cause for a breech presentation is usually not found.
Congenital disorders occur two to three times 

more in children born in breech presentation than 
children born in cephalic presentation [LE B].8 
Hyperextension o f the fetal neck can be a sign o f a 
congenital disorder [LE C].9

O bste tric In te rven tio n s , ed. P. Joep Dorr, Vincent M. Khouw, Frank A. Chervenak, Am os Grunebaum , Yves Jacquemyn, 
and Jan G. Nijhuis. Published by Cam bridge University Press. © Cam bridge University Press 2017.
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Section 3: Pathology o f Labor and Labor and Delivery

frank breech presentation complete breech presentation complete footling incomplete footling
presentation presentation

Figure 6.1 Types of breech presentations.

Complications
In breech births there is a greater chance o f com plica
tions during the delivery than in cephalic presentation
births. The following complications can occur:

• Prolapse o f the umbilical cord: In breech presenta
tions there is a greater chance o f umbilical cord 
prolapse: 5% in a complete breech presentation, 
15% in a footling presentation, and 0.5% in frank 
breech presentation.10 The risk o f an umbilical cord 
prolapse is 1% in all forms o f term breech births 
and 0.4% in cephalic presentations.11

• Asphyxia can occur during the second stage o f 
labor in case o f a prolonged compression o f the 
umbilical cord between the head and the pelvis. 
Com pression o f the umbilical cord occurs from 
the moment the anterior scapula point is visible.2'3 
In a breech presentation -  in contrast with a 
cephalic presentation -  the umbilical cord is 
always com pressed during the second stage 
because o f its insertion below the head. The inci
dence o f an arterial umbilical cord pH o f <7.10 is 
from 4% to 10% in breech deliveries and ±1% in 
cephalic presentations [LE B].12 "15 After adequate 
resuscitation, short-term asphyxia does not 
usually have long-term consequences.3,16,17

• Mechanical lesions can occur in a non-progressive 
breech delivery, when (partial) extraction is

needed. In a planned term vaginal delivery, the 
chance o f mostly short-term injury (cerebral, bra
chial plexus injury, hemorrhaging, and ruptures o f 
internal organs) is 0.92%: 9 in 1000. These traum as 
occur just as often in assisted vaginal deliveries in 
cephalic presentation and rarely result in a perm a
nent handicap.18

• Perinatal mortality: The perinatal death rate of 
breech presentations is 0.39% in planned vaginal 
deliveries and 0.17% in planned cesarean sections. 
That is a difference o f 0.22%: 2 in 1000 infants.18,19 
In a recent French/Belgian prospective study there 
was no difference between perinatal mortality and 
m orbidity [LE B].20

The Choice of Vaginal Delivery versus 
Cesarean Section
The choice between a vaginal delivery and an elective 
cesarean section must be made together with the 
pregnant woman in a conversation in which all of 
the pros and cons o f both delivery m ethods are d is
cussed. The decision m ust also take into account the 
expertise o f the gynecologist and the logistics o f the 
clinic. The considerations m ust not only contemplate 
the perinatal and maternal risks o f the current deliv
ery, but also those o f the previous and possible future 
deliveries (increased chance o f uterus rupture,
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Chapter 6: Vaginal Breech Delivery

placenta previa, placenta accreta). Bringing one extra 
full term live birth into the world requires approxi
mately 380 extra cesarean sections [LE C ].21

Individual desires are important: the situation o f a 
completed family or o f a first pregnancy at a higher age, 
in which a future pregnancy is unlikely, differs substan
tially from that o f a young primigravida, who may have 
the ability or the desire to become pregnant again.18'22

The m ode o f delivery o f preterm breech babies is 
still up for debate.23 There are, however, some specific 
things to watch out for in m anaging the labor. A 
relatively large head increases the risk o f the head 
being impacted at the cervix. It should therefore be 
remembered that the use o f forceps would not be the 
first choice in this case, but that the procedure should 
proceed with a Diihrssen’s incision. A breech presen
tation o f the second o f a set o f twins does not require 
special counseling. For this, a vaginal birth can be 
pursued (see Chapter 4).24

Contraindications
The type o f breech presentation, the estimated birth- 
weight, and the position o f the fetal head are determined 
by means o f external and ultrasound examinations. 

Contraindications for a vaginal breech birth are:

• contraindications for a vaginal delivery, such as 
poor fetal condition, congenital abnormalities that 
make a vaginal birth im possible (hydrocephaly), 
placenta previa, presenting umbilical cord;

. footling or knee presentation, except when the 
infant is ready to be born [LE D]. Note: a footling 
presentation is rare in a normal size fetus at term 
with a closed cervix and unruptured membranes, 
but this can occur during the delivery after the 
rupturing o f the membranes;

• suspected contracted pelvis, such as after a diffi
cult or failed assisted delivery, or during an inter
nal pelvic examination [LE D];

• hyperextension o f the fetal head (thus, any posi
tion other than a neutral or flexed position con
stitutes a contraindication [LE D]);

• m acrosom ia: estimated weight >4000 g [LE D] and 
intrauterine growth restriction: estimated weight 
<2500 g [LE A ];17'19’25’26

• absence o f an experienced gynecologist [LE A2].26

Prevention
External version at 36 weeks seems to lead to a sig
nificant reduction (50%) in the incidence o f breech

deliveries and therefore o f the number o f cesarean 
sections (see Chapter 5 on external version).

History
In the description o f the different maneuvers and 
methods we took the Dutch and Flemish obstetric 
traditions as the point o f departure. For an adequate 
understanding, the history is important.

Before 1936, the policy in breech deliveries was to 
wait until the first scapula point was born. If, despite 
forceful pushing, the rest did not follow during a con
traction, the arms were delivered according to the 
“classic” method (posterior arm first) or according to 
Muller27 (anterior arm first) (1898), and then the head 
according to Mauriceau.28 The Bracht maneuver was 
introduced in 1935.29' 33 Lovset published his maneu
ver during the same period.34”37 During the 1940s, the 
preference gradually moved to the Bracht maneuver in 
Dutch obstetric training for infants with normal ton
icity and a normal estimated birthweight. If this failed, 
one o f the three methods was used to deliver the arms.

Delivery Methods in Breech 
Presentations
General Points of Interest in Breech 
Presentation Births
• The circumference o f the breech is irregular and 

smaller than that o f the head. In a premature or 
dysmature infant there is a chance for the head to 
get impacted at the cervix. Consequently, Diihrssen’s 
incisions may be necessary (see Chapter 3). For the 
sake o f visibility, it may be decided to perform this 
only at the 12 o’clock position, which would mini
mize the chance of bladder lesions.38

• The breech closes the pelvic inlet less effectively 
than the head. This creates a greater chance of 
umbilical cord prolapse.11

• The ratio between the head and the pelvis cannot 
be ascertained beforehand. If a disproportion 
becomes evident during the delivery o f a cephalic 
presentation, a vaginal delivery can usually be 
cancelled on time; in a breech presentation there 
is usually no way back.39

• A thorough (internal) pelvic examination during 
the pregnancy may provide early revelation o f the 
“pelvic factor” in case o f a disproportion between 
the head and the pelvis (see Chapter 1) [LE C].
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• A pelvic examination with magnetic resonance 
pelvimetry offers no added value in a term breech 
presentation [LE A2],40

• In a complete breech presentation there are fewer 
clear internal rotations (rotations around the 
longitudinal axis) than with a frank breech pre
sentation. For that reason, in a complete breech 
presentation the back will rotate to the back (dor
sal side o f the mother) more often than in a frank 
breech presentation. In that case, it is recom 
mended when using the Bracht maneuver to 
turn -  even before the umbilicus is visible -  the 
back forward (ventral side o f the mother).

• By performing an adequate episiotomy (at the 
right moment), more room becomes available for 
the necessary procedures involved in a (partial) 
breech extraction. Furthermore, the head can be 
delivered more evenly and there is less chance o f a 
grade 3 or 4 sphincter rupture resulting from  the 
rapid stretching o f the perineum [LE B ].41

• CTG monitoring is recommended: in case o f 
unruptured membranes with external registration; 
in case o f ruptured membranes with an electrode 
on one buttock. In comparison with a birth in 
cephalic presentation, the heart rate is higher in a 
breech delivery, there are more decelerations due to 
umbilical cord compression when the breech 
reaches the pelvic floor, the variability is decreased, 
and there are fewer accelerations [LE C] 42,43

• Micro blood testing can be performed on the but
tocks on the same indication as in a cephalic pre
sentation. The validation o f this is limited: the 
reliability o f the measurements was good, but it 
concerned only a small group o f patients.44

• In a vaginal breech delivery, the progress o f 
the delivery m ust be assessed carefully. In a non
progressing engagement, dilation, or expulsion, 
a cesarean section m ust be performed despite ade
quate contractions.

• From the moment the scapula point becomes 
visible, the birth o f an infant that is in good con
dition and in a frank breech presentation m ay take 
approximately another 4 minutes before an Apgar 
score o f <7 appears after 5 minutes [LE C ].10,45 A 
hurried extraction contributes to the arm s being 
outstretched beside the head [LE D],

Preparations for Breech Delivery
If the breech delivery does not progress spontaneously or
smoothly according to the Bracht maneuver, rapid

response must be available to prevent asphyxia. In a 
breech delivery everything has to be ready for a possible 
partial breech extraction, a forceps extraction o f the 
aftercoming head, or an emergency cesarean section. 

Conditions for a breech delivery are as follows:

• discussion o f the pros and cons o f a vaginal breech 
delivery and an elective cesarean section;

• explanation o f the procedure and clear instruc
tions to the woman;

• properly instructed assistance;
• birthing bed with the possibility o f a low bed

position;
• empty bladder;
• open intravenous infusion port;
• readily available forceps;
• emergency plan: if  a spontaneous birth or Bracht 

maneuver is not successful, know what the next 
step will be and make sure that step can be per
form ed rapidly;

• availability o f operating room  and surgical team;
• availability o f a pediatrician and possibility for

neonatal resuscitation.

Steps to Follow in a Breech Birth
The order o f the maneuvers in a breech birth is as 
follows:

1 With the Bracht maneuver, the arm s, shoulders, 
and head are born in one motion.

2 If the arm s do not follow, delivery is done with the 
Muller maneuver, according to the “classic” m an
euver or the one according to Lovset, after which 
the head is delivered as in Point 3 below. In prin
ciple, all three m ethods can be applied to deliver 
the arms: the choice is partially determined on the 
basis o f the experience o f the gynecologist and 
partially on the pros and cons o f each maneuver.

3 If the head does not follow, the procedure goes 
over to Mauriceau, De Snoo, or forceps.

Breech Delivery According to Bracht

Conducting a Breech Delivery
To conduct a breech delivery according to the 
Bracht m ethod (see A n im a tio n  6 .1 ) , good tonicity 
o f  the infant is essential: good m uscle tone is a 
condition for the lordosis o f  the back, which sup
ports the rotation o f  the fetus over the sym physis, as 
well as to m aintain the m osaic o f  the extrem ities and 
the chin on the chest. I f  an asphyctic infant is
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Chapter 6: Vaginal Breech Delivery

expected, it is better to m ake a choice for a partial 
breech extraction.

The birth o f an infant in breech presentation has a 
slow and a rapid phase. First o f all, a complete dilation 
and a gradual engagement o f the breech into the 
pelvic floor are aimed for. The rapid phase takes 
place during the contraction after the breech has 
“crowned” and an episiotom y is performed. The 
infant should be delivered during this contraction.

The essence o f the method is that the natural move
ment o f the fetal body is supported into the direction o f 
the extension o f the birth canal. Instead o f a downward 
traction (caudally and dorsally) pressure is performed 
from above through uterine contractions, supported by 
fundus pressure. The helper performs the m ost im por
tant work by applying fundus pressure: the gynecolo
gist, by moving the infant toward the mother’s 
abdomen, essentially ensures that the infant does not 
fall to the ground! Furthermore, delivery is enhanced 
since the maneuver o f encompassing the breech m ain
tains the mosaic o f the “smooth fetal cylinder,” which 
keeps this mosaic o f extremities and chin on the chest 
from “disintegrating,” by which expulsion could be 
further complicated.31,33

Applying pressure from  the moment the um bili
cus is born is important for the following reasons: it 
prevents lifting o f the arms, it strengthens the flexion 
o f the head, and enhances all form s o f partial 
extraction.2,4 Applying pressure is inherent in the

Bracht maneuver: he considered an episiotomy 
“essentially unnecessary.”26 Presently there are clinics 
where the method is practiced in a modified manner: 
that means, pressure is applied only on indication of 
insufficient expulsion progress, but always with the 
application o f an episiotomy. (In 1928, Covjanov 
introduced a comparable method in Russia47).

Methodology of Breech Delivery According 
to Bracht
• Instruct the mother not to push until there is 

complete dilatation and a clear urge to push.
• Allow the breech to engage as far down as possible 

before starting active pushing by the mother.
• Perform an episiotomy at the end o f the contrac

tion that precedes the contraction in which the 
birth is expected to take place. This is the case 
when the breech threatens to crown, i.e., when 
both trochanters are visible. Prevent the breech 
from crowning at the end o f the contraction by 
letting the mother breathe during part o f the 
contraction.

• Instruct the mother to push forcefully during the 
next contraction.

• To support the contraction have a helper apply 
pressure with both hands to the fundus o f the 
uterus during that contraction (Figure 6.2).

Figure 6.2 Fundus pressure according to Kristeller.1
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Section 3: Pathology of Labor and Labor and Delivery

• Make sure that when the torso is born the back 
turns to the front (ventral) (Figure 6.3A). If this 
does not occur spontaneously, turn the back to 
ventral without applying traction.

• Loosen the umbilical cord as soon as the umbilicus 
is born to prevent it from being under pressure.

• After the umbilicus is born, apply the Bracht m an
euver (Figure 6.3B). That means that the fingers 
will encompass the breech, and the thumbs the 
upper legs (Figure 6.3C).

• Support and guide the infant’s torso without 
applying traction toward the m other’s abdomen 
until the arm s are born and the posterior hairline 
becomes visible. With the posterior hairline as 
the point o f rotation, turn the infant over the 
symphysis toward the abdomen o f the mother 
(Figure 6.4). The woman keeps pushing and the 
helper continues to apply pressure to the fundus, 
possibly even with a fist if the fundus has become 
too small to apply pressure with two hands 
(Figure 6.5).

Figure 6.3 Start o f the Bracht maneuver (A); then the hands guide the back forward (B).1
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Chapter 6: Vaginal Breech Delivery

C

Figure 6.3 (cont.)

Figure 6.4 Rotation over the symphysis; meanwhile an assistant applies pressure to reinforce the abdominal pushing and the contractions.1
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Section 3: Pathology of Labor and Labor and Delivery

Figure 6.5 Pressure applied by the helper (from Bracht's article3133).

If the Bracht maneuver fails -  considered to be the 
case if there is still no progress after 1 minute o f 
applying the Bracht maneuver -  then the delivery 
continues with the help o f a partial breech extraction.

Partial Breech Extraction
If the infant is hypotonic, e.g., due to the mother’s 
(pain) medication or asphyxia, entrapment o f the fetal 
arms behind the neck may occur. These nuchal arms 
may impact the pelvic inlet and prevent further des
cent o f the fetus. The arms can then be delivered by 
applying one o f the following three appropriate 
maneuvers:

• the “classical” maneuver to deliver the posterior 
arm first;

• the Muller maneuver to deliver the anterior arm 
first;

• the Lovset maneuver.

If the Bracht maneuver fails, the anterior scapula 
point is usually already visible and the maneuver 
stagnates at the shoulders. If, however, at the moment 
o f the Bracht maneuver stagnation the scapula point is 
not yet visible, the torso m ust first be further extracted 
(Figure 6.6). This moment at which the lower edge of 
the anterior scapula becomes visible is the m ost favor
able for the subsequent freeing o f the shoulders and

114

arms. If pulling shallower, the arm s are more difficult 
to reach. If pulling deeper, the head may obstruct the 
delivery o f the arm s.6

Methodology
The breech is grasped with both hands so that the 
thumbs are next to each other on the sacrum and the 
index fingers reach over the iliac crest.

1 The direction o f the traction is initially straight 
upward (ventral side o f the mother) if  the poster
ior arm  is to be delivered first according to the 
classical method (Figure 6.6).

2 The traction is initially directed straight down
ward (dorsal side o f the mother) if the anterior 
arm is to be delivered first according to the Muller 
method (see Figure 6.10).

3 If the Lovset method is applied, an attempt is made 
to get the shoulders so low that the anterior 
scapula point is visible. For this, the woman has 
to lie slightly past the edge o f  the bed.

Each o f  the three above-m entioned m ethods has its 
specific use and benefits. The M uller m aneuver is 
appropriate in a norm al size infant and a norm al 
pelvis, in which no problem s are expected.27,48 The 
following benefits are listed against the classical 
m ethod: the speed and sim plicity o f  the m aneuver,
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Chapter 6: Vaginal Breech Delivery

Figure 6.6 Extraction in ventral direction to deliver the posterior shoulder first.2

the m inim um  risk o f  clavicle and hum erus frac
tures, and the lower incidence o f  infection. The 
classical m ethod is useful as a last resort in m ore 
difficult cases, that is, in case the M uller or Lovset 
m ethods fail, and it is also appropriate for a hypo
tonic infant. The Lovset m aneuver is only appro
priate in the case o f  good m uscle tonicity and in a 
large, rather than dysm ature, infant. This is because 
in hypotonia, the 180° rotation o f  the torso will be 
followed less well by the pectoral girdle than in the 
case o f  healthy tonicity. The m ethod is also appro
priate if  the arm s are em bedded in the neck, i.e., 
nuchal arm s [LE D ].37

In principle, any o f the three methods can be 
applied. Which method to apply is, on the one hand, 
determined by personal experience and, on the other 
hand, by the above-mentioned disadvantages and 
benefits for the individual patient. In all three meth
ods, the application o f fundus pressure by a helper is 
essential to the success.

Delivery of the Arms
Posterior Arm First ("Classical" Method)

See Anim ation 6.2.

Methodology

1 Take the lower legs o f the infant in a forked grip 
with the hand that coincides with the abdominal 
side o f the infant.

2 Bend the torso firmly in a ventral direction 
(abdominal side o f the mother) and to the groin 
that coincides with the abdominal side o f the 
infant (Figure 6.7A).

3 Insert the index and middle fingers o f the other 
hand alongside the posterior shoulder and upper 
arm  of the infant, up to the crease in the elbow 
(Figure 6.7B).

4 Using the two outstretched fingers like a splint, 
move the fetal upper arm toward the abdominal 
side o f the infant, sweeping it past the face. 
Continue this until the arm is born (Figure 6.7C).

5 Take the lower legs o f the infant in a forked grip 
with the hand that coincides with the dorsal side of 
the infant (Figure 6.8).

6 Move the infant’s torso as far dorsally as possible 
(dorsal side toward the mother) and diam etri
cally opposite to the previous position (thus 
from  left anterior to right posterior or from 
right anterior to left posterior), whereby the ante
rior arm  is delivered with the other hand in the 
sam e way as the delivery o f  the posterior arm  
(Figure 6 .8).

The method mentioned in Point 6 for delivering the 
anterior arm  is the French variant o f the classical 
method, which is usually taught in the Netherlands, 
and is also called the “combined arm delivery.”6 

If this does not resolve the delivery o f the anterior 
arm, the original German method can be applied by
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Section 3: Pathology of Labor and Labor and Delivery

Figure 6.7 Delivery of the posterior arm according to the "classical" method.2,46
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Chapter 6: Vaginal Breech Delivery

Figure 6.8 French variant of the classical method.

Figure 6.9 Stopfen: 180° rotation, the anterior arm becomes the posterior arm.2

having the anterior arm  become the posterior arm, 
and then proceed as described above.

For this, the torso is grasped with both stretched 
out hands, which function as splints. The already 
delivered arm  is included in this and pressed against 
the body. The rotation is done in such a way that the 
dorsum  that is located laterally after the delivery o f the 
posterior arm always passes under the symphysis,

thus along the ventral side, and turned to the other 
side. The 180° rotation o f the torso then follows with 
“stop and go” m ovements: meaning, the infant is not 
turned in one single maneuver, but with a series o f 
short turning m otions, whereby the torso is pushed 
up each time toward the sacrum  and then pulled 
back again (stopfen =  as in plugging a pipe) 
(Figure 6.9).
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Section 3: Pathology o f Labor and Labor and Delivery

Figure 6.10 Extraction on the buttocks until the anterior scapula becomes visible.1

Anterior Arm First (Muller Maneuver)
See Animation 6.3.

If the anterior arm is delivered first, then in that 
case the right arm is also delivered with the right hand 
and the left arm with the left hand.

Here it is also the case that if  at the m om ent o f 
stagnation o f  the Bracht m aneuver the anterior 
scapula is not yet visible, the torso m ust first be 
further extracted (Figure 6.10). The breech is 
grasped with both hands so that the thum bs are 
next to each other and the index fingers reach over 
the iliac crest. Then the infant is pulled firmly and 
straight down, i.e., in the direction o f the gynecol
ogist’s feet, until the first shoulder follows. For 
this, the woman m ust lie slightly past the edge o f 
the bed.

The Muller maneuver is an imitation o f the nat
ural, spontaneous breech birth, in which the anterior 
shoulder and arm are the first to appear under the 
symphysis.

Methodology

1 Grasp the breech firmly with the thumbs parallel 
on the buttocks and the index fingers over the iliac 
crest; the other fingers surround the thighs. First, 
apply continuous traction, slowly, constantly 
down (dorsally) until the anterior shoulder and 
arm  are out (Figure 6.11 A). I f  the shoulder width 
is not yet in the anteroposterior diameter, the 
shoulder girdle m ust be turned in that direction 
during the extraction.

2 Then pull straight in a ventral direction. Pull 
the infant firmly against the m other’s body 
until the posterior arm  and shoulder appear 
(Figure 6.11B). Som etim es, one o f  the arm s 
does not appear spontaneously and becom es 
trapped in the vulva. Then, sweep the arm  
out with two fingers that splint the hum erus 
(Figure 6.11C).
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Chapter 6: Vaginal Breech Delivery

Figure 6.11 Delivery of the anterior arm according to Muller, spontaneous dropping of the anterior arm (A); posterior arm through traction to 
dorsal and ventral, respectively (B); sweeping o f the anterior arm with two, humerus splinting, fingers (C).1,2
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Section 3: Pathology o f Labor and Labor and Delivery

Lovset Maneuver
See Animation 6.4.

Initially, Lovset himself always began with the 
Muller maneuver. Only after this maneuver failed, 
would he apply his own maneuver. Therefore, he 
had already tried as best he could to bring the 
shoulders as low as possible through extraction, but 
without the lower edge o f the anterior scapula becom 
ing visible in this way.

The Lovset maneuver is not appropriate with 
hypotonia, as muscle tonicity is needed for this m an
euver to be successful. In a hypotonic and/or dysma- 
ture infant, rotations o f the torso will lead less well to 
having the shoulder girdle follow.

Therefore, it is better to apply the classic method 
on a hypotonic infant. The Lovset method has greater 
success in a large child than in a dysmature child. The 
method is also appropriate if the arm s are embedded 
in the neck, i.e., nuchal arms.

Methodology

1 Grasp the infant with the thumbs on the sacrum, 
and the index fingers over the iliac crests. The

remaining fingers surround the upper legs from 
the back (Figure 6.12).

2 At the same time, apply light traction with the 180° 
rotation mentioned in Point 3: the first 90° o f the 
rotation traction in a horizontal direction, followed 
by traction in the direction o f the gynecologist’s feet.

3 Turn the posterior shoulder 180° forward, in such 
a way that the back always passes by the m other’s 
symphysis. Sometimes the forward turned arm 
falls out by itself (Figure 6.13).

4 If the arm  does not fall out, take the index and 
middle fingers o f the same-sided hand (thus the 
left hand for the left shoulder) over the shoulder 
like a trough alongside the upper arm  up to the 
elbow.

5 Apply pressure to the elbow and sweep the arm 
past the face and the torso to the outside 
(Figure 6.14).

6 Grasp the infant again as in Points 1 and 2.
7 Turn the infant 180° back again, in which the 

back appears alongside the symphysis again 
(Figure 6.15).

8 Repeat the procedures in Points 4 and 5.

Figure 6.12 180° rotation of the torso (arrow indicates direction of the rotation): left posterior arm comes forward; L0vset maneuver.49
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Chapter 6: Vaginal Breech Delivery

Figure 6.13 Torso is rotated 180° (arrow indicates the direction o f the turn): posterior arm is now under the symphysis.49
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Section 3: Pathology of Labor and Labor and Delivery

Figure 6.15 180° reverse rotation o f the torso (arrow indicates direction of the turn).4

Figure 6.16 Delivery o f the nuchal arms according to Sellheim.

Sellheim Maneuver50

In the event o f  em bedded arm s, the em bedded arm  
is prepared for being brought down by turning the 
infant’s torso 180° around its longitudinal axis 
(Figure 6.16A). The torso is turned 180° in stages 
by m eans o f  several rapid, short turn m otions. 
Thus, the turning o f the torso by 180° is done in

“halting” m ovem ents; i.e., the child is not turned 
all at once, but by m eans o f  a series o f  short turns, 
in which the torso is repeatedly pushed up sacrally 
and then pulled back down again (stopfen) (see 
Figure 6.9).

The direction o f the rotation is dictated by 
the direction in which the hand o f  the
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Chapter 6: Vagina! Breech Delivery

corresponding em bedded arm  o f the infant is 
pointing (Figure 6.16A,B). In a sense, the infant 
indicates the direction. Afterwards, the torso has to 
be turned back by 180°, otherwise the spine will be 
turned to the back !50

Delivery of the Aftercoming Head
The aftercom ing head will have to be delivered as 
in the Bracht m aneuver or if  after the delivery o f 
the arm s in a partial breech extraction the head is 
not born. In that case, the M auriceau and De Snoo 
m aneuvers can be applied, as well as the forceps.

For the delivery o f the head it is important that the 
occiput is under the symphysis and is (maximally) 
flexed.

In all three methods, careful fundus pressure 
remains im portant for success,

Mauriceau Maneuver: '
See Animations 6.5 and 6 .6.

Methodology

1 Grasp the legs with a forked grip and lift up the 
torso.

2 Place the m iddle finger o f  the other hand (the 
right hand if  the posterior fontanel is in the right 
half o f  the pelvis; the left hand if  on the left side)

in the m outh o f the fetus, the thumb against the 
lower jaw, and the index and ring fingers on the 
maxilla.

3 Let the infant “ride” with the belly and spread legs 
on the lower arm, i.e., with the legs hanging down 
on each side.

4 Maneuver (rotate) the head with the inserted fin
gers in such a way that the posterior fontanel 
comes to lie under the symphysis and is held in 
flexion at the same time (Figure 6.17A).

5 Place two forked fingers o f the other hand from 
the back around the neck and apply traction to the 
shoulders o f the infant (Figure 6.17C). Avoid 
hooking the shoulders because o f the risk o f a 
plexus injury.

6 Caution: traction may not be applied with the 
finger that is placed inside the mouth!

7 The exterior hand pulls the infant down (dorsally),
i.e., in the direction o f the gynecologist’s feet, until 
the posterior hairline is visible.

8 Have an assistant carefully apply fundus pressure 
to the head above the symphysis, so that less trac
tion force is applied via the neck.

9 When the posterior hairline becomes visible, move 
the torso gradually in a ventral and cranial direc
tion, whereby the symphysis functions as the rota
tion point and allow the head to be born gradually 
(Figure 6.17B).
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Chapter 6: Vaginal Breech Delivery

The De Snoo Maneuver51,52

See Anim ations 6.7 and 6.8.

Methodology

1 Grasp the legs with a forked grip and lift up the torso.
2 Insert the index and middle fingers o f the left hand 

alongside the downturned chest and neck o f the 
infant.

3 Check by vaginal examination whether the chin is 
turned to the back (dorsal), which will usually be 
the case in a ventrally turned back. If not, the chin 
can be turned to the back with the fingers inserted 
in the mouth.

4 From the front, grasp the neck o f the infant with the 
left index and middle fingers over the shoulders.

5 Lay the torso o f the infant on the left arm (“as in 
riding”).

6 Place the right hand above the symphysis (Figure 
6.18A).

7 Pull with the left hand on the shoulder girdle and 
simultaneously apply pressure with the right hand 
to the head above the symphysis (Figure 6.18B).

8 With the left hand, pull in the direction o f the axis 
o f the birth canal, thus increasingly toward ventral 
as the head gets deeper into the pelvis.

Forceps on Aftercoming Head53-57
By using forceps on the aftercoming head it is not so
much the (ex)traction, but the enhancement o f the
flexion o f the head through the action o f the forceps

B

Figure 6.18 The De Snoo maneuver.
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Section 3: Pathology o f Labor and Labor and Delivery

that is the m ost important aspect o f the delivery. 1 
Naegele’s forceps (the large size), the forceps accord
ing to Kielland, and the Piper forceps are all appro
priate. The m ost important part is that the neck is 
long enough and that the pulling is performed in the 
proper direction. It is crucial to always have the for
ceps ready that were used for practicing on the 
dummy.

A condition for using forceps on the aftercoming 
head is that the occiput is in anterior position and 
engaged.

Methodology

See Animations 6.9 and 6.10.

A

An assistant holds the child with a hollow 
back and the arm s out o f  the way. T his can 
be done by:

-  holding the infant from  above with a warm 
towel under the torso; or

-  taking the legs in a forked grip and holding 
the infant above the horizontal plane and at 
the sam e time holding the hands on the back 
o f the infant with the other hand (the best 
place for the assistant to stand would be on 
the left side o f  the wom an) (Figure 6.19A). 
The blades o f  the forceps are inserted as 
described in Chapter 7 on vaginal assisted 
deliveries.

Figure 6.19 Piper forceps on the aftercoming head.3
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Chapter 6: Vaginal Breech Delivery

Figure 6.20 Speculum maneuver according to DeLee.

2 Ensure that the blades are inserted from a plane 
that lies below the horizontal line o f the obstetric 
bed, thus from  dorsal to ventral (Figure 6.19B).

3 The blades will be lying around the infant’s head, 
along the mento-occipital circumference (= in the 
chin-occiput line) (Figure 6.19C).

4 First, m axim um  flexion o f the head is realized with 
the forceps, then traction is applied in the direc
tion o f the pelvic axis. The rotation point is the 
infant’s neck.

If the head does not follow, a Doyen vaginal speculum 
(24 cm, 180 x 60 mm) can be used according to DeLee, 
to suction the infant and to allow it to breathe and a 
symphysiotomy can be considered (Figure 6.20).58

Complete Breech Extraction
The only still undisputed indication for a complete 
breech extraction is the necessity for assisted 
delivery o f  the second m em ber o f a set o f 
twins as part o f  the version and extraction in a 
transverse presentation that cannot be corrected 
[EL A 2],59-61

A lso if  for the second twin in breech presenta
tion an indication arises to term inate, a choice for a 
breech extraction can be m ade if  the estim ated 
weight o f  this infant is not m uch greater than that 
o f the first infant.62 A com bined vaginal delivery 
(twin A) and cesarean section (twin B) carries with 
it the greatest risk  o f perinatal asphyxia (o f twin B), 
defined as A pgar score o f <4 after 5 m inutes. This is 
true in com parison with a vaginal delivery o f  both 
infants and in com parison with a planned cesarean 
section [LE C ].63'64

If there is an indication to terminate a breech 
delivery o f a singleton delivery even before the torso 
is bom , an emergency C-section is performed, since 
the total breech extraction is susceptible to a high 
mortality (14%) and morbidity rate. Breech extraction 
then becomes only an alternative if  a cesarean section 
is no longer possible.2’22,25'46 62

Complete Breech Presentation
See Animation 6.11.

Methodology

1 While the external hand supports the fundus of 
the uterus, the hand that coincides with the 
abdominal side o f the infant is inserted.
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2 The anterior leg is brought down by grasping 
the ankle with the forked grip and by placing the 
thumb after traction on the posterior side o f the 
lower leg, the calf (Figure 6.21). It is important that 
the posterior side o f the leg points to the front or is 
brought to the front by turning it, since that pre
vents the back from turning backwards. Bringing 
down the anterior leg prevents the breech from 
getting stuck on the symphysis, as is possible 
when the posterior leg is brought down first.

3 After that, the other fingers surround the entire 
lower leg. Then the m ost important aspect is the 
direction o f the traction: straight down (dorsally), 
to the gynecologist’s feet (Figure 6.22). After that, 
the other hand grasps the upper leg as high as 
possible and pulls it straight down until the hip 
is delivered. The thumb o f this hand rests on the 
buttock; the other fingers firmly surround the 
upper leg (Figure 6.23).

4 After the anterior trochanter has been passed 
(Figure 6.24), stand at the abdominal side o f the 
infant. Surround the upper leg as high as possible 
with the entire hand (with the right hand if  the 
back is to the right; with the left hand if the back is 
to the left). With the wrist o f the hand, which

Figure 6.21 Bringing down the anterior foot.2
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Figure 6.22 Grasping the lower leg, traction downward.1
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Figure 6.23 Traction on the lower leg in dorsal direction.1

Figure 6.24 Traction on the anterior leg in dorsal direction until the anterior trochanter is v isib le49

surrounds the upper leg and rests on the symphy
sis, rotate the posterior buttock over the perineum 
by moving the anterior leg into a vertical position 
(Figure 6.25). After the anterior trochanter has 
been passed, pull forward (ventrally) and finally 
completely upward to allow the posterior hip to be 
born (Figure 6.25).

5 As soon as possible, hook the index finger o f  the 
other hand into the posterior hip. Do not do this 
with two fingers, as this could increase the p o s
sibility o f  fem ur fracture! The thum b will natu
rally rest on the buttock, so that both thum bs 
will be situated parallel on the sacrum  
(Figure 6.26).
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Figure 6.25 Traction on the anterior leg in ventral direction until the posterior trochanter is visible.49

Figure 6.26 Hooking the posterior hip with a finger.49

6 Then the breech is grasped firmly with both 
hands and pulled first to the front (ventrally), if  
you want to deliver the posterior arm  first 
according to the classical m ethod (Figure 6.27), 
or straight down (dorsally) until the lower edge 
o f the anterior scapula point is visible and 
palpable, if  you want to deliver the anterior 
arm  first according to the M uller m aneuver 
(Figure 6.28).

This is followed by delivery o f  the arm s and deliv
ery o f the head (see Animation 6.14), as in Section: 
Partial breech extraction.

Advice: if upon the appearance o f the lower edge 
o f the shoulder a posterior foot that is elevated against 
the abdomen does not fall out yet and becomes stuck 
in the vagina, that leg should never be pulled. By 
turning the torso in the direction o f the back o f the 
infant, the leg will fall out by itself!
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Chapter 6: Vaginal Breech Delivery

Figure 6.27 Traction in ventral direction.2

Figure 6.28 Traction toward the obstetrician's feet: thumbs on the sacrum; index fingers over the crests.2

Frank Breech Presentation
There are two possibilities: the not yet completely 
engaged breech and the deeply engaged breech.

Not Yet Completely Engaged Breech
In frank breech presentation, the anterior leg can only 
be brought down if the breech has not engaged very 
far yet. In case o f an engaged breech, this can

sometimes be pushed above the pelvic inlet in order 
to bring down the anterior foot with the Pinard m an
euver (see Animation 6.12). The breech is pushed up 
above the pelvic inlet and placed on the iliac fossa, 
which coincides with the dorsal side o f the infant.

Insert the index and m iddle fingers o f the 
inserted full hand on the side o f  the extremities 
(thus, the left index finger if  the back is to the left 
and vice versa) with stretched fingers until the finger
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Figure 6.29 Pinard maneuver: bringing down the anterior foot.1

tips arrive at the back o f the knee o f the anterior leg: 
this is abducted, which creates space to bend the 
lower leg and bring down the foot. First, grasp the 
entire lower leg. If the lower leg is bent, take the ankle 
between the index and m iddle fingers and place the 
thumb on the dorsum  o f the foot, after which the 
entire foot is pulled out (Figure 6.29).

Deeply Engaged Breech
If the breech is already firmly on the pelvic floor, 
pushing it up to bring down a leg is sometimes no 
longer possible. Then you have to pull on the breech 
itself until it is outside the vulva. That is difficult 
and risky: therefore, extraction o f a deeply engaged 
frank breech (see Animation 6.13) can best be accom 
plished by first pushing up the breech so far in a 
cranial direction that a leg can be brought down by

means o f the Pinard maneuver (Figure 6.29). For this, 
a uterus relaxing inhalation anesthesia (sevoflurane) 
is recommended. If the anesthetist has not yet arrived, 
midazolam (Dorm icum ) is recommended.

The technique o f  the extraction o f the unborn 
breech is as follows. As in all assisted deliveries, 
insert the left hand into the right half o f the pelvis 
and the right hand into the left half o f the pelvis. 
Point the palm  o f the hand to the infant’s abdomen. 
Then insert the index finger from  the side into the 
groin against the iliac crest, and the thum b on the 
sacrum . Since it is difficult to pull hard with one 
finger, place the other hand around the wrist o f  the 
inserted hand. Pull the anterior buttock down and 
under (Figure 6.30). When the anterior buttock is 
visible in the vulva, insert the index finger of 
the second hand into the posterior groin crease. By
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Chapter 6: Vaginal Breech Delivery

Figure 6.30 Extraction on the anterior groin in the direction of the dorsum.1

Figure 6.31 Extraction on both groins in ventral direction.1

pulling the breech firmly upward, it is now always 
possible to m ake the posterior buttock appear over 
the perineum  (Figure 6.31). M aintaining fundus 
pressure rem ains essential in this m aneuver!

Note
Frequent errors in breech extraction are:

• traction direction insufficiently straight to dorsal 
or ventral;

• two fingers instead o f one finger in the hip, which 
carries a greater risk o f hip fracture;

• starting too early with arm  delivery: deliver the 
arm s only after the anterior scapula point is visi
ble/palpable.
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Section 3: Pathology o f Labor and Labor and Delivery

Important Points and 
Recommendations'7 

Before the Delivery
• If there is no contraindication to an external ver

sion or a vaginal breech delivery, recommend an 
external version. If an external version is not suc
cessful or refused, the options are vaginal delivery 
or an elective cesarean section.

• Discuss the pros and cons o f a vaginal breech 
delivery versus an elective cesarean section and 
record the outcome o f the discussion in the file.

• Perform an ultrasound examination before 
delivery.

-  Determine whether it is a complete breech 
presentation, a frank presentation, or a foo
tling presentation.

-  A cesarean section is recommended in case o f a 
footling presentation, unless delivery is 
unavoidable.

-  Determine the position o f the head relative to 
the torso.

-  If the head is hyperextended a cesarean section 
is recommended.

-  Perform a cesarean section in case o f a present
ing umbilical cord [LE A2].

• Perform external and ultrasound examinations to 
estimate the birthweight (the error margin 
between the estimated weight and the actual birth
weight is 10- 20% in ultrasound or external 
examination).

• A vaginal breech delivery can be contemplated if the 
estimated birthweight is between 2500 and 4000 g.

• Macrosom ia and intrauterine growth restriction 
are contraindications for vaginal breech birth 
[LEB],

• Perform an internal pelvic examination.

-  Perform a cesarean section in case o f abnormal 
findings.

• The best evidence o f adequate fetopelvic relation
ships is a good labor and delivery progression.

• A mechanically difficult delivery in the medical 
history is a contraindication for vaginal breech 
birth [LE D].

• For a vaginal breech delivery, the presence o f an 
experienced and com petent gynecologist and

well-trained assistant (for applying fundus pres
sure!) and the im m ediate availability o f  a pedia
trician and an anesthesiologist are required 
[LE A l],

During the Delivery
• Perform an ultrasound and internal pelvic exam 

ination if  these examinations were not perform ed 
recently.

• Insert an intravenous infusion.
• Provide CTG  monitoring: external in case of 

unruptured m embranes and internal in case of 
ruptured membranes, and continuous CTG  m on
itoring starting at complete dilation [LE A l].

• Keep forceps at the ready in case the head does not 
follow and a forceps delivery o f the aftercoming 
head is required.

• Ensure that an operating room  and a surgical team 
and pediatrician are immediately available 
[LE A l].

• Avoid rupturing the m embranes prematurely, 
unless there is an indication for this.

• When the m embranes rupture spontaneously, do 
a vaginal examination to detect a possible pro
lapsed umbilical cord [LE D],

• Oxytocin may be administered in case o f prob
lematic contraction activity during the first and 
second stage [LE A2].

• In case o f insufficient progress o f dilation decide 
to perform  a cesarean section [LE A2].

• An experienced gynecologist pronounces the 
“complete dilation” diagnosis [LE D].

• Encourage the woman to avoid active pushing (for 
at least 90 minutes with a good CTG) if  on com 
plete dilation the breech is not close to or on the 
pelvic floor yet. That allows time for the breech to 
engage [LE A l].

• Active pushing by the mother commences when 
the breech is on or near the pelvic floor. Decide to 
perform  a cesarean section if  the infant has not yet 
been born (with a good CTG) after 60 minutes 
[LEA 2],

• Avoid a complete breech extraction in case o f a 
non-progressing expulsion [LE B],

• Perform an episiotom y just before the crowning of 
the breech [LE B].

• Ensure proper documentation o f the breech 
delivery.
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Chapter

7
Operative Vaginal Delivery (Vacuum 
and Forceps Extraction)
P.J. Dorr, G.G.M. Essed, and F.K. Lotgering

General Inform ation 

Introduction
To perform vacuum or forceps extraction requires 
knowledge o f the indication, the instrumentation, and 
the procedure. Practitioners who perform assisted deliv
eries must be skilled in making the proper diagnosis and 
in carrying out the operative delivery.1' 3

Definition
The operative vaginal deliveries discussed in this chap
ter relate to operative deliveries o f infants in vertex 
presentation, for whom the second stage is accelerated 
through the use o f vacuum or forceps extraction.

Incidence
The combined incidence o f vacuum and forceps 
extraction varies all over the world and is between 
3% and 13%.3,4 In many countries, the percentage of 
forceps extractions has decreased and that o f vacuum 
extractions has increased.5 In the Netherlands, 
between 1990 and 2012, the percentage o f forceps 
extractions decreased from  5.0% to 0.4% and that of 
vacuum  extractions increased from 11.5% to 12.4%. 
In the United States the incidence o f operative vaginal 
delivery continues to decline. In 2010 the incidence of 
vacuum  and forceps delivery was 3.6%. The use of 
forceps declined from  6.6% in 1990 to 1% in 2010.6

Indications and Contraindications
The indications for a vaginal termination o f a delivery 
m ay be decided on either fetal or maternal grounds; 
not infrequently there are com binations o f factors 
that make intervention desirable. The following indi
cations and contraindications are not absolute.

Indications
Indications for terminating a pregnancy with the aid 
o f vacuum or forceps extraction are ;

• inadequate progress (of the bony part o f the fetal 
skull) o f the second stage:

-  in nulliparous women after 2 hours (with 
regional anesthesia after 3 hours);

-  in multiparous women after 1 hour (with 
regional anesthesia after 2 hours);

-  maternal fatigue/exhaustion;

• fetal: presumed fetal compromise (e.g., an abnor
mal fetal heart rate pattern on the cardiotocogram);

• maternal: contraindications to pushing (e.g., cer
tain cardiac and neurological disorders).

Contraindications
Contraindications for assisted vaginal delivery are:

• fetal bleeding disorders, e.g., in fetal hem ophilia 
(in a possibly male fetus) or thrombocytopenia: 
in general, the goal should be a non-traum atic 
delivery; an outlet forceps by an experienced 
gynecologist is not necessarily contraindicated 
[LE B ]3'8;

• fetal dem ineralization (osteogenesis imperfecta) 
and connective tissue disease (M arfan and 
Ehlers-D anlos syndrom es): the way o f delivery 
and a possible contraindication for operative 
vaginal delivery depend on the kind o f disorder 
and the accom panying risk factors for mother 
and child ';

• face presentation: vacuum extraction is absolutely 
contraindicated in a face presentation.

There is a reported risk o f cephalic hematomas and 
external bleeding in vacuum extraction following fetal 
scalp blood testing [LE C ]." 10

O bste tric In terven tio n s , ed. P. Joep Dorr, Vincent M. Khouw, Frank A. Chervenak, Am os Grunebaum , Yves Jacquemyn, 
and Jan G. Nijhuis. Published by Cam bridge University Press. © Cam bridge University Press 2017.
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Section 3: Pathology o f Labor and Labor and Delivery

Classification of Vacuum and Forceps 
Deliveries'
Vacuum and forceps deliveries can be divided into:

• outlet vacuum or forceps:

-  the fetal skull has reached the pelvic floor 
(fourth plane o f Hodge, H4, +5 station),

the sagittal suture is positioned at less than 
45° relative to the midline, with the pos
terior fontanel anterior or posterior;

• low vacuum or forceps:

-  the fetal skull is engaged at >+2  station, which 
is >2 cm below the interspinal line (past the 
third plane o f Hodge, which is indicated by 
H3+), but not yet at the pelvic floor, with the 
following subdivisions:

rotation <45° (the sagittal suture is posi
tioned at less than 45° relative to the m id
line, with the posterior fontanel anterior 
or posterior); 

rotation >45° (the sagittal suture is posi
tioned at more than 45° relative to the 
midline, with the posterior fontanel ante
rior or posterior);

• midvacuum or midforceps:

-  the fetal skull is engaged (the largest skull cir
cumference has passed the pelvic inlet), but not 
yet at 2 cm below the interspinal line);

• high vacuum or forceps:

-  the fetal skull has not yet engaged and is above 
the interspinal line (above 0 station, the third 
plane o f Hodge).

Criteria for Vacuum or Forceps Delivery11
Criteria for performing a vacuum or forceps delivery are:

• information, explanation, and consent on the 
procedure;

• complete dilation;
• ruptured membranes;
• engaged head (the largest diameter o f the fetal

head has passed the pelvic inlet); in an infant in
occiput presentation this generally means that the 
bony part o f the head is at or below the interspinal 
line (0 station, H3);

• exact attitude and position o f the head can be 
determined;

• empty bladder: remove any indwelling catheter;
• emergency plan: set a limit on the num ber o f 

tractions and pop-offs beforehand, know what 
the next step has to be, and make sure that this 
step can be perform ed rapidly;

• anticipation o f complications, such as shoulder 
dystocia and postpartum  hemorrhage;

• availability o f  operating room  and surgical team;
• availability o f a pediatrician for neonatal 

resuscitation.

Important Points and 
Recommendations
• Consent: women should be informed about opera

tive vaginal deliveries during the antenatal period. 
This information needs to be part o f the birth plan 
o f the mother. During delivery obtaining verbal 
consent is recommended.

• Macrosomia: the operative delivery o f macrosomic 
infants (birthweight >4000 g) has a greater chance of 
failure and birth trauma after an operative vaginal 
delivery than after a natural delivery (relative risk 
factor [RR] 2.6) or an elective cesarean section (RR 
4.2). An operative vaginal delivery, however, is not 
contraindicated, because it is hard to establish 
macrosomia before delivery and the absolute risk 
o f persistent damage is small (0.3%). If an indication 
for operative vaginal delivery exists, between 50 and 
99 cesarean sections are needed to prevent one 
infant from having permanent damage [LE B].12

• Prematurity: various guidelines recom mend not 
to perform  a vacuum extraction at a gestational 
age o f less than 34 weeks because o f increased risk 
o f cephalohematoma, subgaleal and intracranial 
hemorrhage [LE D ]3’11 Based on two cohort stu
dies it appears that in prematurely born infants 
with a birthweight between 1500 and 2500 g there 
is no increased incidence o f  intracranial hem or
rhage after vacuum extraction [LE B] 3

•  Midpelvic rotation procedures and high vacuum 
extraction have higher failure rates than low pelvic 
procedures. Those who perform  these operative 
deliveries must be skilled and consider the possi
bility o f success to be high. In case o f failure, an 
emergency cesarean m ust be possible. High for
ceps are no longer perform ed [LE D ].15

• Ultrasound examination may be considered to 
establish the exact posture and position of 
the fetal head. Abdom inal and transvaginal
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ultrasound examination are superior to digital 
vaginal examination in establishing attitude and 
position o f the fetal head [LE B ].16,17 
In general, with an operative vaginal delivery, 
traction is applied during a contraction and 
while the woman is pushing [LE D].
In the case o f both vacuum  and forceps extraction, 
the possibility o f fetomaternal disproportion must 
be taken into account if there is no progression 
during successive tractions. There is an increased 
risk o f birth traum a with an increased num ber o f 
tractions (more than three pulls), the use o f 
additional instruments (vacuum and forceps), 
and failure o f an operative vaginal delivery (see 
Table 7.1) [LE B].18 In this situation it should be 
decided to end the procedure and to switch to 
cesarean section [LE D].

Therefore, operative vaginal delivery should be 
abandoned following three pulls o f a correctly 
applied instrument by an experienced operator.3,10 
If after three pulls delivery is clearly imminent, 
proceeding with instrumental delivery may be 
appropriate and less morbid than a cesarean deliv
ery o f an infant with its head on the perineum.

When deciding to do a forceps extraction after 
failed vacuum extraction, the increased risk o f birth 
trauma in the infant must be weighed against the 
increased risk o f a cesarean section in the mother. 
An easy to perform outlet forceps can be better in 
this situation than a surgically complicated cesar
ean section [LE D].
Conclusive evidence that the routine use o f epi
siotomy in operative vaginal delivery reduces anal 
sphincter injuries is lacking. Prospective and ret
rospective cohort studies show different results 
[LE B ].19-21 The only randomized controlled trial 
o f routine versus restrictive use o f episiotom y at 
operative vaginal delivery did not show differences 
in anal sphincter tears [LE A2]. '
It is recom mended to perform  a mediolateral epi
siotom y with vacuum and forceps delivery espe
cially in prim iparous women [LE DJ.
Epidural analgesia in labor:

-  results in an increased risk o f operative vagi
nal delivery com pared with non-epidural or 
no analgesia (RR 1.42, 95% C l 1.28-1.57) 
[LE A l ].23

-  results in a significant reduction in rotational 
or midcavity operative vaginal deliveries (RR 
0.69, 95% C l 0.55-0.87) when pushing is

delayed for 1 or 2 hours or strong urge to 
push develops [LE AL].24

• Discontinuing epidural analgesia late in labor does 
not reduce the incidence o f operative vaginal 
delivery [LE A l ].25

• During the vacuum or forceps extraction the fetal 
condition should be m onitored and documented. 
This can be done by means o f continuous or inter
mittent internal or external recording.

• Proper documentation o f a vacuum or forceps 
delivery is a requirement from a medical/legal 
point o f view,

Choice Between Vacuum and Forceps 
Delivery
In the choice between vacuum or forceps extraction 
and the various types o f these instruments, specific 
indications, knowledge o f the complications for 
mother and child, and the personal experience o f the 
person perform ing or supervising the operative deliv
ery all play a role.

It is generally true that a vacuum cup is easier to 
apply than forceps, that with vacuum extraction the 
adaptations o f the fetal head to the birth canal are more 
physiological (promoting synclitism and flexion) than 
with forceps extraction, and that with vacuum extrac
tion there is an intrinsic limitation o f the traction force, 
because the cup releases automatically in case o f erro
neous pulling direction or excessive traction force. 
Forceps is the only instrument o f choice in case of 
indication for vaginal termination o f a pregnancy 
with face presentation or aftercoming head in breech 
presentation (see Chapter 6 on breech delivery).

The results o f a Cochrane Review o f 10 RCTs 
on the advantages and disadvantages o f vacuum and 
forceps extractions are shown in Table 7,2,26

Complications
Although the neonatal and maternal complications 
that may occur after an operative vaginal delivery 
are often the same as those after spontaneous vaginal 
delivery, the relative risks o f operative vaginal deliv
eries are usually greater.

Neonatal Complications
Early neonatal complications o f operative vaginal 
delivery generally occur within the first 10 hours 
after delivery [LE B].27 The complications that may 
occur after vacuum or forceps extraction are caused
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Section 3: Pathology o f Labor and Labor and Delivery

Table 7.1 Neonatal morbidity after different types of deliveries (figures per 10 000 deliveries)28,29

Spontaneous Vacuum Forceps Vacuum  

and forceps

Secondary cesarean  

section

Cephalic hematoma3 167.7 1116.6b 634.6b 1360.5b

Subdural or intracerebral 
hemorrhage

2.9 8.0b 9.8b 21.3b 7.4

Intraventricular hemorrhage 1.1 1.5 2.6 3.7b 2.5b

Subarachnoidal hemorrhage 1.3 2.2 3.3 10.7b 1.2

Facial nerve lesion 3.3 4.6 45.4b 28.5 b 3.1

Plexus-brachial lesion 7.7 17.6b 25.0b 46.4b 1,8b

Convulsions 6.4 11.7b 9.8b 24.9b 21.3b

Cerebral depression 3.1 9.2b 5.2 21.3b 9.6b

Feeding problems 68.5 72.1 74.6 60.7 117.2b

Artificial respiration 25.8 39.1b 45.4b 50.0b 103.2b

a From the study of Demissie et al.2S; other data taken from the study o f Towner et al.29 
b Significantly different from spontaneous childbirth.

by compression and/or traction to the face, the scalp, 
and/or the skull, or traction in the wrong direction 
(i.e., against the pubic bone) and may consist of:

• lacerations and hematomas o f the skin;
• lesions o f the facial nerves;
• hemorrhages (Figure 7.1) o f the retina, under the 

periosteum (cephalic hematoma), subgaleal and 
intracranial (subdural, subarachnoidal, intracere
bral, and intraventricular);

• skull fractures.

The incidences o f a number o f the above-named 
complications are listed in Table 7.1 and are based 
on two extensive retrospective studies [LE B ],28,29 

Late neonatal complications are rare and can usually 
be considered to be late consequences o f early complica
tions (neuromuscular damage, hemorrhages). There are 
no indications that the cognitive development o f chil
dren born after an operative vaginal delivery is different 
from that o f spontaneously born infants [LE B],30,31

Infections

With operative vaginal deliveries there can be an 
increased chance o f vertical transmission o f various 
viral infections due to lacerations o f the fetal scalp, 
which may occur with either vacuum or forceps 
extraction. Data are very limited on the risk o f vertical 
transmission o f viral infections with operative vaginal 
deliveries.

Until now there is no proof o f an increased chance 
o f vertical transmission o f (asymptomatic) herpes 
simplex infection after vacuum extraction or hepatitis 
B viral infection (in case o f immunization) after 
vacuum or forceps extraction [LE B].32,33 No data 
are available in the literature on vertical transmission 
o f HIV and hepatitis C infections with operative 
vaginal deliveries. The transm ission risk probably 
depends primarily on the degree o f viremia. In case 
o f detectable viremia it seems prudent to avoid opera
tive vaginal deliveries because o f an increased chance 
o f facial or scalp injuries [LE D],

Maternal Complications

Operative vaginal deliveries are associated with 
dam age to the pelvic floor with sym ptoms o f urinary 
and fecal incontinence and prolapse.

Urinary Incontinence

From patient-control studies it appears that:

• the prevalence o f urinary incontinence 3 months 
after vaginal delivery is 29% and the urinary 
incontinence persists in three-quarters o f these 
women;

• in the short term (<1 year) and the long term (IV2 
and 6 years), there are no differences in the occur
rence o f urinary incontinence after spontaneous 
delivery, vacuum, or forceps delivery [LE B ].34-36
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Chapter 7: Operative Vaginal Delivery (Vacuum and Forceps Extraction)

Table 7.2 Pros and cons of vacuum extractions (VE) and forceps extractions (FE)2'

Vacuum  (%) Forceps (%) Odds ratio, 95% reliability interval

Advantages of vacuum 
Vaginal and perineal ruptures 
Pain during and after delivery

Advantages of forceps 
Failures
Cephalic hematoma 
Retinal bleeding
Concern by the mother about her child

No difference between VE and FE
C-section after VE or FE
Apgar score <7,1 min
Apgar score <7, 5 min
Skin lesion
Phototherapy
Perinatal death

10
9

12
10
49
14

2
16
5

17
4
0.3

20
15

7
4

33

3
15
3

17
4
0.4

0.41
0.54

1.69
2.38
1.99
2.17

0.56
1.13
1.67
0.89
1.08
0.80

0.33-0.50
0.31-0.93

1.31-2.19
1.68-3.37
1.35-2.96
1.19-3.94

0.31-1.02
0.76-1.68
0.99-2.81
0.70-1.13
0.66-1.77
0.18-3.52

Figure 7.1 Anatomic 
overview of extra- and 
intracranial hemorrhages.epicranial aponeurosis

cranial hematoma

periosteum

sagittal suture

caput succedaneum

skin

subcranial hemorrhage

skull

subdural

subarachnoidal

intracerebral

ventricular layer 

intraventricular

frontal cross-section

ak
us

he
r-li

b.r
u



Section 3: Pathology o f Labor and Labor and Delivery

Table 7.3 Fecal incontinence after different types of childbirth

G roup 1: G roup 2:

odds ratio odds ratio

(95% Cl) (95% Cl)

Spontaneous delivery 
versus cesarean section 1.32

(1.04-1,68)a
1.86
(0.62-5.64)

FE versus spontaneous 
delivery 1.50

(1.19—1.89)a
1.52
(0.58-3.97)

VE versus spontaneous 
delivery 1.31

(0.97-1.77)
0.80
(0.29-2.18)

FE/VE versus 
spontaneous delivery 1.47

(1.22-1.78)3
1.91
(1.00-3.67)

FE versus VE
1.51
(1.07-2.13)a

1.63
(0.23-10.02)

a Significantly different.
FE = forceps extractions; VE = vacuum extractions.
Group 1: incontinence of loose stools, solid stools, or flatus; 

Group 2: incontinence of solid stools.

Fecal Incontinence

A systematic review o f patient-control studies shows 
that the prevalence o f fecal incontinence, defined as 
incontinence o f loose stools, solid stools, or flatus 
(Group 1), varies greatly and occurs in 3.8% to 
39.5% o f women within 1 year after childbirth. 
When the definition o f fecal incontinence is limited 
to only loose and solid stools (Group 2), the preva
lence lies between 0% and 4.9%. Table 7.3 shows fecal 
incontinence data from the review after different 
types o f delivery.37

In one o f the studies o f this system atic review 
a 5-year follow-up study showed urinary inconti
nence o f various severity in 47%, bowel urgency 
in 44%, and incidental or frequent loss o f bowel 
control in 20%. There were no differences in urinary 
or fecal incontinence between forceps or vacuum  
deliveries.31

Prolapse

The literature is neither unanim ous on the prevalence 
o f prolapse during and after pregnancy, nor on the 
influence o f operative vaginal delivery on that 
prevalence.38

One patient-control study suggests that vacuum 
or forceps extraction does not constitute a risk factor 
for the occurrence o f prolapse sym ptom s.39

Forceps
Over the years m ore than 700 types o f forceps have 
been developed. There is no systematic study in which 
different types o f forceps are com pared with each 
other. There is no particular forceps that is the best 
choice in all cases. It is recommended to develop and 
maintain the skills o f forceps extraction with a limited 
number o f different types o f forceps.

This chapter discusses several forceps with differ
ent characteristics, i.e., the forceps o f Naegele, 
Kielland, DeLee, Luikart, and Piper. The benefits 
and limitations attributed to these forceps will be 
discussed.40 This knowledge can be beneficial when 
choosing the right instrument.

Description
Forceps consist o f two parts, i.e., a left and a right 
branch, which close in a lock. The branches are named 
after the side o f the pelvis into which they are 
introduced.

The branches are com posed o f (Figure 7.2):

• the blades;
• the shank or the neck;
• the lock;
• the handle.

The Blades

The blades o f the forceps can have two curves 
(Figure 7.2), i.e.:

• a cephalic curve, which conform s to the shape of 
the head;

• a pelvic curve, which follows the pelvic axis.

Most forceps have both a cephalic and a pelvic curve. 
Kielland forceps have only a cephalic curve. The 
blades can be fenestrated (good grip on the head) or 
solid (easy to insert). The Luikart forceps has a solid 
blade and a raised edge on the inside o f the blade.

The Shank or the Neck

The shanks contain the lock. The left branch usually 
contains the prominent part; the neck o f the right 
branch fits into the prominent part. A modification 
o f the shank form s the perineal curve.

The Lock

The Naegele forceps has a socket or English lock 
(firm grip around the head). A sliding lock 
(Figure 7.3), such as in the Kielland and Luikart 
forceps (Figure 7.4), has the advantage in synclitism,
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Chapter 7: O perative Vaginal Delivery (Vacuum and Forceps Extraction)

Figure 7.2 Forceps components. (A) Top view; (B) side view.

in that one branch can be inserted deeper than the 
other branch and slid into the other branch.

The Handles
There is little difference between the handles o f the 
different types o f forceps. Usually they are hollow to 
reduce their weight.

Characteristics of Different Forceps
The Naegele forceps (1854) was specifically developed 
as “m idforceps” for application with a severely 
molded and stuck head to resolve relative cephalic- 
pelvic disproportion (Figure 7.4A). The specially 
developed socket lock makes it possible to firmly 
grasp the head and, if needed, adapt it to the pelvis.

Kielland left the pelvic curve out ®f the forceps 
named after him (1915, Figure 7.4B) ai.d user1, the slid
ing lock developed by the Dutchman, Boerma (1907).

Owing to the lack o f the pelvic curve, this forceps 
makes it possible to rotate more than 90° and by means 
o f the sliding lock to use a forceps in case o f asynclitism. 
The Kielland is not, by principle, a “pulling instru
ment,” but was introduced as a “rotation instrument.” 
The most popular modification to the classical Simpson 
forceps is the DeLee forceps (1920, Figure 7.4C). 
The difference with the prototype consists primarily o f 
the lighter design. DeLee promoted his instrument for

routine use as a protective cage around the (premature) 
head. In 1924, Piper introduced a special forceps 
(Figure 7.4D) with an extra curvature in the shank 
(perineal curve) to extract the aftercoming head in 
breech delivery. The idea o f the perineal curve is to 
create room between the forceps and the infant’s 
trunk. In 1937, Luikart designed a forceps

pelvic curve

blade neck lock handle
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Section 3: Pathology of Labor and Labor and Delivery

A B

Figure 7.4 (A) Naegele forceps; (B) Kielland forceps; (C) DeLee forceps; (D) Piper forceps; (E) Luikart forceps.

(Figure 7.4E) with solid blades and raised edges.
The degree o f curvature o f the Luikart forceps blades 
is midway between the forceps with a curve for a highly 
molded skull (Naegele forceps) and a forceps with 
a rounder skull curve for application to an unmolded 
skull (DeLee forceps) (Figure 7.5). The use o f the sliding 
lock allows for adaptation to the position o f the fetal 
skull.

Forceps Extraction Technique

Outlet or Low Forceps Extraction in Occiput 
Anterior Presentation (OA)41
See Animation 7.1.
After the indication has been made, the conditions for 
performing an operative vaginal delivery have been

met and the proper instrument has been chosen, the
steps in perform ing an outlet forceps on an OA infant
are as follows:

• Explain the procedure.
• Ask and help the woman to place her legs in the 

stirrups.
• Perform vulvar cleaning.
• Catheterize if  necessary and remove any indwell

ing catheter.
• Perform infiltration o f the perineum or 

a pudendal block with local anesthetic.
• Carefully determine the engagement, attitude, and 

position o f the fetal head (vaginal examination, 
ultrasound).

• Join the branches o f the forceps together and hold 
out the forceps in the position to be used (Figure 7.6).
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Chapter 7: O perative Vaginal Delivery (Vacuum and Forceps Extraction)

Lubricate the blades.
Insert the forceps (between contractions).

-  First insert the left branch, which is held with 
the thumb and index and middle fingers o f the

left hand (as in holding a pen) to prevent 
unwanted force from being exerted on the 
fetal and/or maternal tissues.
After the examining fingers o f the right hand 
are inserted between the head and the vaginal 
wall, the left branch is introduced while being 
guided by the fingers and the thumb of the 
right hand in a smooth motion from the con
tralateral (right) groin (Figure 7.7).
In the same manner, the right branch is then 
introduced with the right hand from the left 
groin while guided with the inserted fingers o f 
the left hand.
The right branch is then further inserted over 
the left branch, preferably while the left branch 
is held by an assistant (Figure 7.8).
The branches are locked together (Figure 7.9). 
Check the proper position o f the blades by 
holding the handles with one hand and check 
with the fingers o f the other hand whether:

the sagittal suture runs from front to back 
and equally far between the blades; 

the lock now points at the flexion point (see 
Figure 7.11).

Figure 7.5 Skull curves (from left to right) o f Naegele, Luikart, and 
DeLee forceps blades.

flexion point

Figure 7.6A-B Holding out the forceps.
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Section 3: Pathology o f Labor and Labor and Delivery

Figure 7.7 Introduction of the left branch.
Figure 7.8 Introduction of the right branch.

Figure 7.9 Locking of the branches.
146

-  The branches are now situated “ideally around 
the head” (along the occipitomental circumfer
ence) and “ideally in the pelvis” (the left branch 
to the left and the right branch to the right in the 
pelvis);

• Traction is applied during a contraction and while 
the woman is pushing.

• Traction is applied with one hand (the pulling 
hand), while the other hand grasps the shank of 
the forceps to determine and adjust the -  ever 
changing -  traction direction (Figure 7.10A).

• With the so-called Pajot’s maneuver, the direction of 
the traction can be “steered” by the combined trac
tion o f the “pulling hand” and downward pressure 
on the shank o f the forceps by the other hand 
(Figure 7.10B).

• Traction is applied in the direction o f the axis of 
the birth canal, thus first downward and then 
upward (Figure 7.10C).

• Make a mediolateral episiotom y when the peri
neum tightens.

• Move the handles further upward when the pos
terior hairline has passed under the symphysis and 
(gradually) deliver the head.

• After that, the branches may be disarticulated 
(first the right branch, then the left branch).
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Chapter 7: Operative Vaginal Delivery (Vacuum and Forceps Extraction)

Figure 7.10A-C Traction with Pajot's maneuver.

• The delivery o f the shoulders and trunk proceed as 
in normal delivery.

Comments

• The flexion point (Figure 7.11) refers to the part of 
the skull that -  also in spontaneous deliveries with 
an occiput anterior position -  is situated centrally in 
the birth canal axis. In a normally molded head the 
flexion point is situated in the midline on the sagittal 
suture, approximately 3 cm in front of the posterior 
fontanel and 6 cm behind the anterior fontanel.

• I n general, the left branch is introduced first and then 
the right branch is slid over the top. This will allow 
the branches to be locked together without “crossing 
the branches” (crossing the branches may cause 
lacerations of the birth canal and the infant’s scalp).

.  If the branches do not close well, it must first be 
determined which branch is not situated properly 
and this branch must be repositioned while guided 
by the examining fingers.

• To prevent compression o f the head while pulling, 
one finger o f the pulling hand can be placed between
the handles. 14i

posterior fontanel

anterior fontanel

Figure 7.11 Flexion point.
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Section 3: Pathology o f Labor and Labor and Delivery

Outlet or Low Forceps Extraction in Occiput 
Presentation, Occiput Left Anterior (LOA) 
or Right Anterior (ROA)
See Animation 7.2.
Upon introducing the forceps, the head is encom 
passed biparietally, but the forceps will not lie ideally 
in the pelvis.

• In the LOA position the left branch is introduced 
in the left posterior pelvis from the middle 
between the right groin and the symphysis, while 
guided by the right hand. After insertion, the 
handle points to the left thigh (Figure 7.12).

• The right branch is crossed over into the right 
posterior pelvis starting from the left groin, guided 
by the left hand (Figure 7.13). After that, the right 
branch is made to “wander” to right anterior 
(Figure 7.14). After closing the lock both handles 
point to the left.

• Traction and rotation must be performed 
simultaneously.

• The rotation must be complete when the pelvic 
floor is reached.

• In the ROA position the same basic procedure is 
followed, but in that case you let the left branch 
wander.

Figure 7.13 Introduction of the right branch.

Figure 7.12 Introduction o f the left branch with head in LOA.

Figure 7.14 Wandering with the right branch.
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Figure 7.15 Positioning the forceps with head in MA presentation.

Figure 7.17 Traction applied in ventral direction after the larynx is 
exposed below the symphysis.

Forceps Extraction in Face Presentation
A forceps extraction with face presentation is only 
possible if the following conditions are met:

• head on the pelvic floor: only when at the pelvic 
floor the largest dimension o f the head has passed 
the pelvic inlet;

• mentum anterior (MA) position; if  the chin does 
not present right under the symphysis and the 
branches are introduced obliquely, there is a 
great chance o f injuring the face. With the chin 
in posterior position, vaginal birth is impossible.

Figure 7.16 Move forceps ventrally before closing the branches.

Technique
See Animations 7.3 and 7.4.
• In an MA position the forceps is placed ideally 

around the head and in the pelvis (Figure 7.15). 
The lock points to the chin. The branches lie along 
the mento-occipital circumference.

When closing the forceps, the handles o f the not 
completely closed forceps are moved ventrally, so 
that the head is grasped alongside the aforementioned 
circumference and not over the forehead with the 
point o f the branches in the neck (risk o f plexus 
lesion!) (Figure 7.16).
• After the forceps is closed and the head is firmly 

grasped between the blades, traction is applied in 
a forward and dorsal direction, whereby the larynx 
can become a rotation point (hypomochlion) 
under the symphysis. Then the handles are 
moved in a ventral direction, whereby the fore
head and then the occiput are born (Figure 7.17).

Comment
With an indication to terminate the delivery vaginally 
with the occiput in left or right transverse, left or right 
posterior, or posterior position, vacuum extraction is 
preferred. Ultimately, this facilitates “spontaneous” 
adaptation o f the head to the birth canal and normal 
development o f rotations [LE D],

Vacuum Extractor
The first clinically applicable obstetric vacuum  
extractor was invented in 1849 by Jam es Young
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Section 3: Pathology o f Labor and Labor and Delivery

Sim pson. But vacuum  extraction only became pop
ular with the introduction o f a m ushroom -shaped 
cup designed by M alm strom  in 1957. This allowed 
for the sam e am ount o f negative pressure to provide 
greater traction than with the previously used clock
shaped cups. The advantage o f  this m ushroom 
shaped cup is lost, however, if  the traction is not 
directly perpendicular to the surface o f the cup, 
which causes the cup to tip to one side and pop off. 
Since the ideal direction o f the traction follows the 
pelvic axis, and is therefore not always perpendicu
lar to the cup, attem pts have been m ade to remedy 
this disadvantage by either changing the technique 
(Dreifingergriff [three-finger grip]j or through adap
tations to the instrument, such as with the O ’Neil 
cup and the New Generation cup o f Bird.

The Instrument
Different types o f vacuum cups are available with 
differences in material, shape, and size.

Material

Currently used vacuum cups are made o f metal or of 
flexible or hard plastic. Extractions made with soft cups 
fail more often than those made with metal cups (OR 
1.65, 95% RI 1.19-2.29), but soft cups have the advan
tage o f causing less injury to the fetal scalp (OR 0.45, 
95% RI 0.34-0.60) [LE A].42 Therefore, soft cups are an 
alternative for an outlet vacuum with O A position, while 
metal and hard plastic cups are preferred with other 
attitudes and positions o f the fetal head (Figure 7.18).43

Shape

Metal cups usually have the shape o f a m ushroom, 
while soft cups are shaped like a clock. The pulling 
power o f a m ushroom -shaped vacuum cup is greater 
than that o f a clock-shaped cup. Poor performance o f 
the soft cup is probably m ore due to the clock shape 
than the material being employed.

The Kiwi OmniCup was introduced in 2001. This 
disposable ventouse is equipped with a plastic cup and, 
in contrast with other plastic cups, is mushroom 
shaped. The Kiwi OmniCup has a visual indicator, 
which allows the tractive force to be read. Little research 
has been done into the efficacy and safety o f this cup.

Size

The size o f the cup also determines the tractive force. 
With a vacuum pressure o f 0.8 kg/cm 2 and a 5 cm 
diameter m ushroom-shaped cup, a traction force o f

Figure 7.18 Soft cup.

15.7 kg is possible and 22.6 kg with a 6 cm cup. 
The m ost effective and safest cup size is not known. 
The same is true for tractive force.

Vacuum Pressure

In general, a vacuum pressure o f 0.8 kg/cm 2 
(= 600 mmHg) is recommended. At a lower pressure 
the chance o f cup pop-offs increases and at a higher 
pressure the chances o f fetal skin lacerations and 
cephalhematomas are increased.44

Creating continuous suction up to 0.8 kg/cm 2 is 
faster than and just as effective and safe as increasing 
the vacuum pressure in steps [LE A l ].45

Characteristics of Different Vacuum Cups
Vacuum cups in current usage are all inspired by the 
Malmstrom  cup and have the above-described m ush
room  shape. The suction tube is connected to a valve 
in the center o f  the cup. On the inside o f the cup there 
is a metal plate to which a chain is attached. The 
chain runs through the exhaust tube to a handle. 
The M alm strom  cup is available in different sizes. 
The m ost used cup has a diameter o f  50 mm 
(Figure 7.19). With this cup a m axim um  tractive 
force o f more than 15 kg is only possible if  the pull 
chain is directly perpendicular to the cup while trac
tion is applied. As described with the extraction tech
nique, traction is applied in the direction o f the axis of 
the birth canal. When the direction o f the traction is 
no longer perpendicular to the surface o f  the cup, even 
with a small deviation the tractive force will decrease
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Chapter 7: O perative Vaginal Delivery (Vacuum and Forceps Extraction)

considerably as a result o f the tipping o f the cup, 
which increases the chance o f the cup popping off.

This drawback is remedied by the O’Neil cup 
(Figure 7.20). In this cup the connection point o f the 
pull chain is flexibly attached to the top o f the cup. 
This allows the connection point to follow the direc
tion o f the traction, with the result that no tipping or 
decreased tractive force occurs up to a deviation o f 30° 
o f the right angle (Figure 7.20). Thus, the cup m ain
tains its tractive force also when, under traction, the 
axis o f the birth canal is followed. The tube for supply
ing suction to the cup is located eccentrically on the 
top (anterior cup) or the side (posterior cup) o f the 
cup and has therefore no relationship to the pull

chain. The O ’Neil cup is available in diameters o f 
50 mm and 55 mm.

In the Bird  cup the chain is in the center, without 
elevation, fastened to the surface o f the cup, making 
the contact point o f the tractive force closer to the 
surface o f the fetal skull compared to the Malmstrom 
cup. This greatly decreases the tendency o f the cup to 
tip when the direction o f the traction is not perpen
dicular to the plane o f the cup.

The suction tube o f the regular OA cup -  just as in 
the O ’Neil cup -  is located eccentrically on the cup 
(Figure 7.21A). The OA cup is recommended for use

Figure 7.19 Malmstrom cup. Figure 7.20 O'Neil cup

Figure 7.21 Bird cup: OA 
cup (A) and OP cup (B).
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Section 3: Pathology of Labor and Labor and Delivery

Figure 7.22 Kiwi OmniCup.

with OA position. In the occiput posterior (OP) cup 
the suction tube is located on the side o f the cup 
(Figure 7.21B). This OP cup can be used to insert 
the cup deep toward the sacrum in case o f an OP 
position. Cleaning the Bird cup and making it ready 
for use is easier than with the Malm strom  cup.

The Kiwi OmniCup is a plastic disposable cup 
that is fixed to a m anual vacuum  pump 
(Figure 7.22). In this cup the contact point o f the 
pull cord lies considerably closer to the fetal skull 
surface than with the M alm strom  cup. The pull 
cord -  as in the M alm strom  cup -  runs through the 
vacuum  suction tube. The suction tube has a small 
diam eter (Figure 7.22).

As a result, the tube may easily become clogged at 
suction o f even small amounts o f amniotic fluid or 
blood, resulting in loss o f vacuum.

The cup has a diameter o f 50 mm.
The failure rate (not achieving a vaginal delivery) 

o f the Kiwi OmniCup versus conventional cups shows 
heterogeneity o f results. There are no differences in 
maternal or neonatal outcomes [LE A2].45

Vacuum Extraction Technique41,43
After the indication has been set, the conditions for 
performing an assisted vaginal delivery have been met,

and the proper instrument has been chosen, the steps 
in performing a vacuum extraction are as follows:

• Explain the procedure.
• Ask and help the woman to place her legs in 

stirrups.
• Perform vulvar cleaning.
• Catheterize if necessary and remove any indwel

ling catheter.
• Perform an infiltration o f the perineum or 

a pudendal block with local anesthesia.
• Carefully determine the engagement, attitude, and 

position o f the fetal head (vaginal examination, 
ultrasound).

• Connect the cup to the vacuum pump.
• Check whether the vacuum pum p is functioning 

properly.
• Lubricate the outside o f the cup.
• Introduce the cup beyond a contraction 

(Figure 7.23).

-  A metal or a hard plastic cup is inserted at an 
angle after spreading the labia; when the pos
terior side o f the cup touches the fetal head the 
anterior side o f the cup is pushed downwards 
till it lies on the fetal head.

-  A soft cup can be doubled and inserted after 
spreading the labia.
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sagittal suture

anterior fontanel 

Figure 7.24 Location of cup on flexion point.

posterior fontanel

cup^diame^r 5 cm

flexion

Figure 7.25 Traction with presenting head in OA.

• The center o f the cup is placed at the flexion point 
o f the fetal head (Figure 7.24); with a 5 or 6 cm 
cup, the center o f the cup should be approximately
3 cm in front o f the posterior fontanel, and the 
edge o f the cup should be on the border of 
the posterior fontanel; the anterior fontanel 
form s the reference point after placing the cup, 
since the posterior fontanel is not readily palpable

after correct placement o f the cup. Note: Placement 
o f the cup on the flexion point promotes synclitism 
and flexion o f the head and passage through 
the birth canal with the suboccipitofrontal 
circumference.
After placing the cup, it must be carefully deter
mined through palpation around the cup whether 
any part o f the cervix or vaginal wall is stuck 
between the cup and the fetal scalp. If everything 
is clear, negative pressure is applied up to 0.1-  
0.2 kg/cm 2 and another check is performed by 
palpation for any possible entrapment o f the 
cervix or vaginal wall (in case o f entrapment the 
vacuum pressure is shut off and the cup is reposi
tioned). Then negative pressure is applied up to 
0.8 kg/cm 2.
During the following contractions -  and maternal 
expulsive efforts -  tractions are performed.

-  The fingers o f the dom inant hand grasp the 
handle, while the fingers o f the non-dom inant 
hand are placed on the fetal head and on the 
cup (two fingers on the head and the thumb 
on the cup, the Dreifingergriff [three-finger 
grip], Figures 7.25 and 7.26) (see Anim ation 
7.5), in order to determine the traction direc
tion and to prevent premature pop o ff o f 
the cup.
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Section 3: Pathology o f Labor and Labor and Delivery

-  The direction o f the pulling must always follow 
the axis o f the birth canal to prevent the head 
from getting stuck against the pubic symphy
sis. For that reason, the traction cannot always 
be perpendicular to the cup (Figure 7.27) (see 
Animation 7.6).

-  If during the traction the pull chain is not per
pendicular to the cup, a tilt moment occurs that 
must be corrected by digital pressure to the 
tilting side o f the cup to prevent the cup from 
dislodging. Traction is gradually increased dur
ing a contraction. Jerking motions increase the 
chance o f the cup popping off.

-  During traction the head will rotate sponta
neously if  necessary as it descends. It should 
be avoided to make turning m otions during 
the tractions -  in order to prom ote rotation -

Figure 7.26 Traction with presenting head in OA. as this increases the chance o f scalp lesions.

Figure 7.27A-C Traction with presenting head in LOA.
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• It is recommended, at least in prim iparous 
women, to perform  a mediolateral episiotomy 
when the head crowns.

• When the head is born, the vacuum is shut off and 
the cup is removed.

• The delivery o f the shoulders and trunk proceed as 
in normal delivery.

Reasons for Failure of Vacuum 
Extractions43
Failure o f a vacuum extraction can be for various
reasons, e.g.:

• fetomaternal disproportion;
• placement o f the cup at a location other than the 

flexion point: this will result in a greater circumfer
ence o f the head having to pass through the birth 
canal;

• incorrect traction direction: the chance o f cup 
pop-offs increases when the pull chain does not 
follow the axis o f the birth canal, such as when 
traction is applied upward before the head crowns;

• a large caput succedaneum .46

Im portant Points and 
Recom m endations
• Prior to the vacuum or forceps extraction, care

fully determine the engagement, posture, and 
position o f the fetal head, if necessary with the 
aid o f ultrasound [LE D].

• Establish an (emergency) plan when performing 
a vacuum  or forceps extraction.

-  Determine the number o f tractions and m in
utes, generally three or four tractions and 20 
m inutes [LE D],

-  Know what the next step has to be and make sure 
that this step can be carried out quickly [LE D],

-  Anticipate com plications (shoulder dystocia, 
postpartum  hemorrhage) [LE D],

• Ensure there is close observation o f the neonate 
after a vacuum  or forceps extraction. Early neo
natal com plications o f assisted vaginal delivery 
generally occur within the first 10 hours after 
delivery [LE B ].27

• M aintain the skills o f forceps extraction by practi
cing on a dum m y [LE D].
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Chapter

8
Shoulder Dystocia
P.P. van den Berg and S.G. Oei

General Inform ation 
Introduction
Shoulder dystocia constitutes an obstetric emergency 
due to the risk o f morbidity to the infant, i.e., asphyxia 
and/or trauma, such as a brachial plexus injury.

Definition
Shoulder dystocia occurs during childbirth when the 
infant’s anterior shoulder becomes impacted behind 
the symphysis o f the mother after going through the 
customary steps. Since the definition o f shoulder dysto
cia is rather subjective, the literature also speaks of 
a “head-to-trunk time interval” o f more than 60 sec
onds. Another criterion for shoulder dystocia is the need 
for performing additional maneuvers to deliver the 
shoulders [LE D j.!

Incidence
Shoulder dystocia occurs in 0.2-3% o f vertex presen
tation deliveries.2

Risk Factors
There are different risk factors involved in the occur
rence o f shoulder dystocia:

• a previous delivery with shoulder dystocia;
• diabetes mellitus or gestational diabetes;
• obesity, post-term pregnancy;
• multiparity;
• high birthweight;
• pelvic disorders [LE C ].2’3

M any o f the risk factors are related to high birth
weight. But the problem is that with the current 
methods, such as palpation and m easuring the fundus

height and ultrasound, fetal weight is difficult to esti
mate. The average m argin o f error between the esti
mated fetal weight and the actual birthweight is 
between 15% and 20%. Therefore, the predictive 
value o f this risk factor is low [LE C ].2’3

The risk o f shoulder dystocia m ust be taken into 
account in the delivery o f a fetus with a high estimated 
birthweight, as well as slow progress in dilatation and 
expulsion and operative vaginal delivery. Early sym p
tom s o f shoulder dystocia include the occurrence of 
head bobbing and the turtle sign. With head bobbing, 
the head shows in the perineum each time during 
pushing, but disappears again between contractions. 
With the turtle sign, the head is born slowly and 
pulled back against the perineum (Figure 8.1).

Indications
Prevention o f the above-mentioned risk factors 
should provide the obstetrician with incentive to exer
cise extra care. A case o f estimated high fetal weight 
and protracted dilatation or expulsion should trigger 
the notion o f a possible shoulder dystocia.

In case o f difficulty in delivering the anterior 
shoulder, be sure to:

• provide sufficient rest and room;
• do no more pushing, pulling, or turning the head;
• use a birthing bed with stirrups;
• have a plan o f action, i.e., a series o f maneuvers in 

a fixed order.

The indication to perform a certain maneuver in the 
event o f a shoulder dystocia should be in an order from 
less to more stressful to the woman and the infant. 
The first maneuver to be performed should be the one 
that causes the least damage. If this does not solve the 
problem, the next step should be attempted.

O bstetric In terven tio n s , ed. P. Joep Dorr, Vincent M. Khouw, Frank A. Chervenak, Am os Grunebaum , Yves Jacquemyn, 
and Jan G. Nijhuis. Published by Cam bridge University Press. © Cam bridge University Press 2017,
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Figure 8.1 Turtle sign. (A) Side view; (B) perspective view.

Technique
The treatment o f shoulder dystocia requires a series o f 
successive actions that must be performed quickly and 
expertly by the obstetrics team. The order o f the actions 
goes from less to more complicated, but may differ 
from clinic to clinic. It is important, however, that the 
obstetrics team in each clinic maintains a certain fixed 
order. One o f the possibilities is the so-called HELPERR 
acronym, which is explained below [LE D]4'5

Help
Call in extra help, from nursing to obstetrics personnel 
and a pediatrician. Start a time clock and record the 
actions performed. It is essential that each assistant is 
familiar with the protocol and his or her responsibility 
therein. This will prevent unnecessary time loss.

Episiotomy
Even though shoulder dystocia is a bony problem, an 
episiotom y should be contemplated when applying 
rotation maneuvers to create m ore room  for the 
assistant and to prevent tissue injuries. Since the 
McRoberts maneuver together with suprapubic pres
sure provide a high success rate (40-50% ), an episiot
omy could be performed at a later stage.

Legs (McRoberts Maneuver)
Apply extreme flexion and abduction to the hips o f the 
pregnant woman. This promotes pelvic rotation, which

causes the symphysis to turn upward and the angle 
between the lumbar and the sacral spinal column to 
decrease (Figure 8.2) (see Animation 8.1). This allows 
the posterior shoulder to come down further and cre
ates more room for the anterior shoulder.

Pressure Suprapubic
Through suprapubic pressure, applied laterally in the 
direction o f the side o f the fetal abdomen, an attempt 
is made to bring the anterior shoulder into an adduc
tion position, so that it can slide under the symphysis 
(Figure 8.3) (see Animation 8.2). While applying 
suprapubic pressure, simultaneous dorsal traction is 
applied to the head (beware o f brachial plexus injury). 
This maneuver can also be applied in combination 
with the McRoberts maneuver.

Enter Maneuvers (Internal Rotation)
The enter maneuvers concerns a number o f rotation 
techniques, all leading to the goal o f having the ante
rior shoulder to pass obliquely under the symphysis.

• In the Rubin method, pressure is applied with two 
fingers to the back o f the scapula o f the anterior 
shoulder to decrease the shoulder-to-shoulder 
distance through adduction (Figure 8.4) (see 
Animation 8.3).

• With the W oods m aneuver, pressure is also 
applied to the front o f  the posterior shoulder 
toward the back o f the infant, thereby initiating 
a “corkscrew-like” m ovem ent with both hands
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Section 3: Pathology of Labor and Labor and Delivery

Figure 8.2 McRoberts maneuver.

R = sacroiliac joints (point of rotation) 
PS  = position posterior shoulder 
AS  = position anterior shoulder

Figure 8.3 Pressure suprapubic.

(Figure 8.5) (see Anim ation 8.4). This causes a 
combination o f adduction o f the anterior shoulder 
and abduction o f the posterior shoulder, which 
should dislodge the anterior shoulder that was 
wedged behind the symphysis. This maneuver 
could be continued for 180°, thereby making 
the posterior shoulder become the anterior 
shoulder.

Remove the Posterior Arm
The posterior arm  o f the fetus is extracted by reach
ing along the back o f the curvature o f the sacrum

Figure 8.4 Rubin method.

with the hand that coincides with the abdom inal side 
o f  the infant (thus, with the left hand if  the abdomen 
is to the right and vice versa). The fingers follow the 
hum erus up to the elbow. By applying pressure to the 
fold in the elbow the lower arm  flexes, which allows 
it to be swept past the thorax and the face to the 
outside.

scapula
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Figure 8.5 Woods method.

This maneuver decreases the biacrom ial width, 
whereby the fetus descends further into the sacral 
cavity and thereby resolves the impaction.

Grasping and pulling o f the fetal arm must be 
avoided, as this can cause humerus fracture. When 
perform ing internal maneuvers, it is preferable to use 
the whole hand, including the thumb. Otherwise it is 
virtually im possible to reach high into the birth canal 
to dislodge the posterior arm (Figure 8.6) (see 
Animation 8.5).

Roll the Patient (All-fours Maneuver)6-8
Applying the all-fours maneuver: the patient rolls 
from a dorsal position to a knees and elbows position. 
By turning, the anterior shoulder often dislodges 
spontaneously. The posterior arm  moves also toward 
the abdomen due to gravity, which produces extra 
sacral space and facilitates internal rotation proce
dures or sweeping o f the posterior arm (Figure 8.7) 
(see Animation 8.6) [LE C/D].

It depends on the attending obstetric team 
whether they will first attem pt to perform  the R o f 
Remove (sweeping the posterior arm  down while the 
pregnant wom an lies on her back) or whether the 
R o f Roll (patient is placed in a knees and elbows 
position, after which an attem pt is m ade to free the 
posterior arm ) is applied first in the H ELPERR 
acronym.

If the above-mentioned procedures did not lead to 
the infant’s birth even after repeated efforts, there are 
still a number o f other options.4 However, you must 
always ask yourself whether a risky procedure would 
be the best choice, especially if the team lacks the 
experience. The options are as follows:

• The clavicle is broken on purpose.

• The Zavanelli maneuver: the head is replaced into 
the pelvis. After tocolysis, the head is returned 
to the original occiput anterior or occiput poster
ior position, flexed and pushed back into the 
vagina, followed by cesarean section.

• Symphysiotomy (Figure 8.8) (see Animation 8.7).

-  Two assistants must support the legs to pre
vent sudden abduction o f the legs after the 
symphysiotomy (the angle between the legs 
m ay be no more than 60-80°).

-  Ensure infiltration o f the skin and symphysis 
with lidocaine 2%.

-  Insert a transurethral catheter and keep the 
catheter away from the midline with the 
index and middle fingers.

-  Make an incision with a scalpel o f the skin 
above the symphysis, followed by incision o f 
the symphysis fibers until the pressure o f the 
scalpel is felt by the index and middle fingers.

-  Remove the catheter after transecting the sym
physis and allow the birth to take place.9

Complications
The occurrence o f shoulder dystocia can have serious 
complications for the neonate. The morbidity 
reported in the literature is 8-20% [LE C ].2’10’11 
Excessive traction to the head may cause a brachial 
plexus injury (C5-T1) due to avulsion or stretching of 
the corresponding nerve fibers. This leads to limited 
m otion o f the arm  or hand. Moreover, the trauma 
resulting from the maneuvers can cause clavicular or 
humeral fracture.

creates space 

Figure 8.6 Remove the posterior arm.
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Section 3: Pathology o f Labor and Labor and Delivery

extra sacral space

Figure 8.7 The all-fours maneuver and sweeping o f the "posterior" arm. (A) Extrasacral space; (B and C) locating posterior arm;
(D) sweeping posterior arm.

Insufficient oxygenation o f the fetus due to poor 
perfusion can lead to permanent neurological damage 
and death. After the delivery o f the head, the fetal 
pH can decrease by 0.04 for each minute the birth o f 
the trunk is delayed. Therefore, a head-to-trunk time 
interval o f less than 5 minutes m ust be pursued. 
The possibility o f permanent fetal brain damage 
increases progressively with a time interval o f  10 
m inutes.9

In pregnant women, serious shoulder dystocia 
and the corresponding m aneuvers can lead to 
traum a to the birth canal (sym physiolysis) and 
hem orrhage. These com plications can also occur if 
the corresponding m aneuvers were perform ed 
adequately.

The social and medical/legal ramifications o f the 
complications o f a shoulder dystocia during parturi
tion should be borne in mind. This is another reason 

Figure 8.8 Symphysiotomy. why it is good to maintain proper medical reporting
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[LE D ].12 The following checklist will be useful for this 
[LE D ]:8'12

• date and time o f delivery;
• caregivers present during the delivery;
• shoulder dystocia described as a complication;
• indication o f  the anterior shoulder;
• time between the birth o f the head and that o f the 

trunk;
• maneuvers applied and the order thereof;
• birthweight and Apgar scores;
• blood analysis results o f the umbilical cord blood;
• pediatric examination, primarily for function 

limitations o f the upper extremities and fractures;
• blood loss;
• condition o f the perineum.

In addition, good com munication between the obste
trician and the parents is essential in the event o f 
morbidity in mother and/or child. Explain what hap
pened and what was done to resolve the shoulder 
dystocia. Provide adequate advice, a clear plan o f 
action, and any necessary referrals. In cases where 
a delivery was complicated by a shoulder dystocia, 
a subsequent prepregnancy consultation should dis
cuss the possibility o f  an elective cesarean section for 
the next pregnancy, regardless o f the occurrence of 
any neonatal morbidity.

Prevention
For patients with a history o f risk factors, preventive 
m easures could possibly lessen the occurrence o f 
shoulder dystocia. The results o f older randomized 
studies are disappointing [LE A l/2 ] ." ’ 14 However 
in a recent RCT, induction o f labor for suspected 
large-for-date fetuses was associated with a reduced 
risk o f shoulder dystocia com pared with expectant 
management [LE A 2].15 Stringent glucose control in 
pregestational diabetes mellitus type I and II but also 
in gestational diabetes has been shown to be effective 
in prevention o f m acrosom ia and shoulder dystocia 
[LE A2],16,17

Considering the unpredictability o f the occur
rence o f shoulder dystocia, the emergency nature o f 
the event, and everyone’s limited experience due to 
the low incidence, all personnel should be properly 
trained in resolving this complication. Training on 
a shoulder dystocia simulation model will improve 
the skills for resolving a case o f shoulder dystocia 
[LE A 2/C ].18,19 This is not only true for the obstetri
cian, but also for the entire delivery team. A protocol

approach can provide support in this respect.
In case o f simulation training, we recommend that
all caregivers involved become familiar with the
protocol [LE B /D ).

Important Points and 
Recommendations
• The occurrence o f shoulder dystocia is usually not 

predictable [LE C].
•  A  large time differential between the birth o f the 

head and the trunk can result in serious hypoxia 
for the child, with a chance o f permanent neuro
logical dam age [LE C|.

• The risk, however, o f a hasty approach is that the 
head will be pulled too much to be able to deliver the 
shoulders. Too much traction to the head can lead to 
permanent damage o f the brachial plexus [LE C],

• There are certain procedures that can be per
formed as a team to safely resolve a shoulder dys
tocia [LE A 2].

•  A  protocol approach with proper reporting and 
good communication with the parents is essential 
[LE D],

• In cases where a delivery was complicated by 
a shoulder dystocia, the possibility o f an elective 
cesarean section in a subsequent pregnancy must 
be discussed, regardless o f the occurrence o f any 
neonatal morbidity [LE D ].
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■  Retained Placenta
A H.J. van Beekhuizen and J.H. Schagen van Leeuwen

General Inform ation 
Introduction
The third stage o f labor refers to the period between 
the birth o f the infant and the detachm ent and 
expulsion o f the placenta and m em branes. The “3rd 
stage o f labor” m ay be m anaged either expectantly or 
actively. The latter is recom m ended by the W H O ,1 as 
it lim its the average blood loss. Active m anagem ent 
reduces the risk o f  severe bleeding (postpartum  
hem orrhage [PPH] >1000 ml) with a risk ratio o f
0.34 (95% C l 0.14-0.87) [LE A l] .2 It does not, how
ever, reduce the need for m anual rem oval o f the 
placenta (MRP) as com pared to expectant m anage
ment (RR 1.21,95%  C l 0.82-1.78) [LE A l] .2 Recently 
a large RCT on m anagem ent o f the third stage o f 
labor in 4000 women showed a beneficial effect o f 
controlled cord traction (CCT) on the incidence o f 
retained placenta (RP): the incidence o f RP was 4.2% 
in the C C T  group versus 6.1% in the group that 
received only oxytocin (RR 0.69, 95% C l 0.53-0.90) 
[LE A 2].3 O f the three com ponents o f  active m anage
m ent oxytocin adm inistration is the m ost 
im portant4 and recent recom m endations advise 
delaying clam ping o f the cord for at least 2 to 3 
m inutes since delayed cord clam ping does not 
increase the risk o f PPH, but can be advantageous 
for the infant by im proving iron status, which may 
be o f clinical value particularly in infants where 
access to good nutrition is poor [LE A l] .5 
Em ptying the bladder in case o f retained placenta 
m ay help to expel the placenta [LE D],

The normal length o f the third stage o f labor is not 
defined. The average duration o f the third stage o f labor 
in term births is 5 to 6 minutes [LE B] ? '  Ninety percent 
o f term placentas are delivered within 15 minutes and

97% are delivered within 30 minutes.6 In preterm labor 
the duration o f the third stage is usually longer.

Professional societies in different countries have 
their own policies on when to perform MRP. Early 
MRP possibly reduces blood loss at the cost o f too 
many interventions, while late MRP may lead to more 
blood loss. The timing o f when to perform MRP 
depends not only on clinical factors, but also on the 
logistical restraints o f the environment in which one is 
working. It should be borne in mind that underestima
tion o f blood loss following delivery is a common 
problem. The diagnosis is usually made subjectively 
and many cases with clinically significant blood loss 
remain undetected. It is advisable to weigh or measure 
the blood loss [LE D], A decision to perform MRP 
should not be unduly delayed.

Definition
A retained placenta is defined as a placenta that has 
not been delivered within 30 to 60 minutes after the 
birth o f the infant [LE D ]1 and is a frequent cause of 
PPH (WHO definition mild PPH >500 ml vaginal 
blood loss within 24 hours after the delivery; severe 
PPH >1000 ml/24 hours).

A  (partially) retained placenta prevents normal 
contraction and retraction activity o f the uterus and 
can therefore cause blood loss.

Incidence
Retained placenta affects approximately 0.5-3.3% of 
deliveries worldwide 6-18 Review o f observational stu
dies showed that the median rate o f RP at 30 minutes 
was higher in developed countries than in low- 
resource countries (2.67% vs 1.46%, p < 0.02), as was 
the rate o f MRP (2.24% vs 0.45%, p < 0.001)18 [LE C]. 
This may be explained in part by differences in the

O bstetric In terven tio n s , ed. P. Joep Dorr, Vincent M. Khouw, Frank A. Chervenak, Am os Grunebaum , Yves Jacquemyn, 
and Jan G. Nijhuis. Published by Cam bridge University Press. © Cam bridge University Press 2017.
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Section 3: Pathology o f Labor and Labor and Delivery

healthcare accessibility, i.e., high-risk women having 
a hospital delivery, (accuracy of) RP registration, 
reluctance to perform MRP in a low-resource setting, 
and definition and timing o f MRP. In addition one 
may speculate that other factors, including ethnicity, 
parity, and previous cesarean section, may contribute 
to the differences.

Risk Factors
Risk factors are: history o f retained placenta, cesarean 
section, and curettage as well as high maternal age, 
high parity, induction o f labor, and preterm delivery. 
Gestational age is a risk factor that influences the 
length o f the third stage o f labor and the chance 
o f a retained placenta. At less than 37 weeks, the 
chance o f a prolonged third-stage labor as a result of 
a retained placenta is three times greater than in term 
birth [LE B].6 This is also the case in second trimester 
pregnancy terminations. Recently a case-control 
study was published in which augmentation o f 
labor with oxytocin was a risk factor with an OR of 
2.00 (95% Cl 1.20-3.34) for oxytocin augmentation 
o f 195-415 minutes [LE B].19

Prevention of Retained Placenta
The effectiveness o f strategies to prevent RP with 
interventions during the third stage o f labor has 
been studied extensively, as shown in Table 9.1. 
Only CCT was significantly effective.3 In prevention 
o f MRP, ergometrine is apparently contra-productive 
(compared to oxytocin).20

Treatment of Retained Placenta
MRP is the standard o f care in the treatment o f RP. 
MRP is generally performed under anesthesia (general 
or regional), after disinfection o f the vulva and vagina 
and application o f a single dose o f antibiotic. No data 
are available on the efficacy o f antibiotics to prevent 
endometritis26 or on the efficacy o f MRP itself. It is 
known that MRP may be incomplete. Incomplete 
MRP requires re-intervention.

Medical drug treatment o f RP with respectively 
nitroglycerin, intra-umbilical oxytocin, sulprostone, 
and m isoprostol has been researched,4,27-30 with 
MRP and excessive blood loss as endpoints. Only 
one study shows beneficial outcomes: intravenous 
250 |ag sulprostone (prostaglandin E2) administered

Table 9.1 Review of RCTs on the prevention o f MRP during the third stage of labor

166

In te rven tion Versus Pa tien ts (num ber) R e la tive  risk 95%  Cl

Active management 3rd stage2 Expectant management 4 829 1.78 0.57-5.56

Active management 3rd stage4 Oxytocin 10 IU 18831 0.97 0.68-1.37

Oxytocin20 Placebo 2 243 1.17 0.79-1.75

Ergometrine21 Placebo 2429 3.75 0.14-99.7

Oral misoprostol 400 (jg22 Placebo 900 0.43 0.06-2.89

Oxytocin20 Ergometrine 2 800 0.57 0.41-0.79

Oxytocin 5 IU plus ergometrine 
0.5 mg23

Oxytocin 5 or 10 IU 9 932 1.03 (OR) 0.80-1.33

Oral misoprostol 600 ng22 Oxytocin/ergometrine 21 806 0.97 0.81-1.16

Prostaglandin F2Ci22 Oxytocin/ergometrine 231 1.09 0.31-3.81

Carbetocin 100 pig24 Oxytocin 5 IU plus ergometrine 
0.5 mg

329 0.33 0.03-3.20

Drainage of umbilical cord plus 
CCT25

Expectant management 477 0.90 0.49-1.65

Active management with 
controlled cord traction3

Active management without CCT 4 000 0.69 0.53-0.90

OR, odds ratio; CCT, controlled cord traction.
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Chapter 9: Retained Placenta

when the placenta is retained 60 minutes after delivery 
of the infant decreases the number o f manual placenta 
removals by 50% [LE A2].28 O f course, before adm in
istering the drug the contraindications o f sulprostone 
must be considered.

Indications
Indications for MRP are:
.  more than 500-1000 ml blood loss due to retained 

placenta (depending on the national guidelines 
and the predelivery Hb level);

. retained placenta after 30 to 60 minutes postbirth 
o f the infant;

. (suspicion of) a retained placental fragment;
• avulsion o f the umbilical cord on controlled 

cord traction and lack o f (spontaneous) expulsion 
[L E D ].31

Anesthesia
A retained placenta is optimally removed in the oper
ating room under adequate anesthesia, which could be 
regional when PPH is minimal and must be performed 
according to local protocol and in coordination with 
the anesthesiologist. As a minimum, the protocol must 
state that the patient has to have a properly running 
intravenous drip, that a blood sample was taken to 
determine the Hb count, as well as a cross-match for 
a possible blood transfusion, that the patient’s bladder 
was emptied beforehand, and that before administering 
the anesthesia it was checked again whether the pla
centa dislodged by itself or through traction.

Technique of Manual Removal of the 
Placenta
An MRP is done under aseptic conditions and with 
gloves that reach to the elbows27,31 and a sterile gown.

The technique o f a m anual placenta removal is as 
follows (see Animation 9.1).

• The external hand supports the fundus o f the 
uterus.

.  The other hand follows the umbilical cord and 
reaches the uterine cavity via the vagina and the 
cervix (Figure 9.1).

• It is im portant that the external hand continues to 
provide counterpressure to prevent ruptures and 
traum a to the birth canal.

• The m argin o f the placenta is then located and 
with the fingers pressed against each other the

Figure 9.1 External hand supports the fundus, internal hand fol
lows the umbilical cord.

dividing plane between the wall o f the uterus and 
the placenta is located and the placenta is then 
peeled off the wall o f the uterus. The cooperation 
o f the internal hand (loosening o f the placenta) 
and the external hand (supporting the uterus) is 
crucial in this procedure (Figure 9.2).

• After the placenta is completely separated, it is 
guided to the outside by the internal hand that 
remains in the uterus. Then the uterine cavity is 
palpated by the hand that remained inside the 
uterus to ensure that the placenta has been 
removed completely and that the uterine cavity 
has a normal shape (Figure 9.3).

• For women with a small area o f placenta accreta, we 
suggest slow persistent finger dissection to create 
a plane o f separation at the maternal-placental 
interface [LE D].

• Unexpected placenta accreta. Rarely, a placenta 
accreta is first recognized at the time o f manual 
removal o f the placenta. In these cases, there is 
no plane o f dissection between the uterus and 
placenta and, almost invariably, attempts at m an
ual removal lead to life-threatening hemorrhage. 
We suggest the following management in case the 
placenta does not separate.32

Administration o f high-dose uterotonic drugs 
and preparation for hysterectomy. Hysterectomy 
is the definitive therapy o f placenta accreta in 
patients who do not wish to preserve their fertil
ity. It may be useful to perform a cystoscopy to
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Section 3: Pathology o f Labor and Labor and Delivery

Figure 9.2 The margin of the placenta is located.

assess for bladder invasion and to insert ureter 
catheters before hysterectomy.
When there is a strong wish to preserve fertil
ity in a patient who is willing to accept the risks 
of sudden bleeding, infection, and possible 
diffuse intravascular coagulation and when 
obvious hemorrhage is absent: leave placenta 
in place and administer antibiotics. Observe 
for spontaneous resorption o f the placenta.
If the placenta separates partially, deliver the 
separate parts and leave the adherent portions 
in place. This does not lead to postpartum  
hemorrhage as long as the uterus contracts 
well and there is no area o f subinvolution at 
the site o f the retained placental fragments. 
But one has to be careful: late postpartum  
hemorrhage may occur.

• The value o f the prophylactic administration 
o f antibiotics around MRP has not been proven 
[LE A I],26 but can be included in a local protocol 
in consultation with the microbiologist.

Ultrasound scanning for complete removal o f the 
placenta (fragments) is a simple procedure that can 
be performed after the intervention and could be 
useful, but its benefit has not been determined.33

After removal o f the placenta, uterotonics are 
normally administered as a preventive measure and 
possible treatment o f atonia o f the uterus.

Figure 9.3 Placenta is dislodged and is brought to the outside.

Complications
Inversion o f the uterus is a rare complication o f con
trolled cord traction and also o f a m anual removal o f 
the placenta, in which the fundus o f the uterus is 
pulled past the cervix and out o f the uterus. In that 
case, immediate reposition is indicated after adm inis
tering tocolytics as described in Chapter 11.

Manual removal o f the placenta can lead to injury 
(through laceration or perforation) o f the labia, 
introitus, vagina, cervix, or uterine cavity. In case of 
persistent blood loss after MRP these injuries should 
be excluded.

For diagnosis and treatment o f placenta accreta 
and percreta we refer to Chapter 10.

In case of (suspected) retained placental fragments -  
either immediately after the delivery or later -  it is 
not possible under certain circumstances to perform 
a manual placenta removal due to insufficient access to 
the uterus. In this situation curettage or hysteroscopic 
removal is indicated; the latter only if bleeding is not too 
profuse. Curettage can be done either with a vacuum 
instrument or with a blunt or sharp curette. It is recom
mended to perform postpartum curettage under ultra
sound imaging to avoid perforation as much as possible 
and to ensure completeness o f the placenta removal. 
Hysteroscopic removal is associated with less adhesions 
and higher pregnancy rate afterwards [LE C].5

Important Points and 
Recommendations
• Active management o f labor does not reduce the 

risk for MRP [LE A l] ; however it reduces the risk 
o f severe PPH.
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Chapter 9: Retained Placenta

• Adm inistering oxytocin and CCT are the m ost 
im portant com ponents o f active management o f 
labor in case o f RP [LE A l].

• Early cord clamping is no longer recommended by 
the W HO [LE A l],

• Use the definition o f retained placenta if  the 
placenta is not expelled within 30 minutes after 
delivery o f the baby and start precautions to 
prevent and treat possible PPH such as putting 
up an IV drip and cross-match blood. If bleeding 
is heavy perform  a MRP immediately. If blood loss 
is limited the MRP can be scheduled after 60 
minutes. The 30 minutes between diagnosis of 
RP and treatment by MRP leaves ample time to 
study interventions that may help to expel the 
placenta and avoid MRP [LE D ].

• In RP intravenous sulprostone 250 j-ig administra
tion lessens the need for manual placenta removal 
[LE A2],

• MRP m ust be perform ed according to local 
protocol and in coordination with the anesthesiol
ogist [LE D].
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Placenta Accreta, Increta, and Percreta
W. Mingelen, F.M. van Dunne, and P.J. Dorr

General Information

Introduction
In placenta accreta, increta, or percreta, the decidua of 
the endometrium is lacking, causing the placenta to 
partially or completely insert itself into the myome
trium (placenta accreta; Figure 10.1A), invade the myo
metrium (placenta increta; Figure 10.1B), or grow 
through the myometrium into the surrounding struc
tures and organs (placenta percreta; Figure 10.1C) .'

The maternal mortality and morbidity are consid
erable and primarily the result o f massive blood loss 
due to the abnormal insertion o f the placenta, wherein 
the placenta does not release from the uterine wall after 
the child’s birth.2 The incidence o f placenta accreta has 
risen during the past decades and is expected to con
tinue to rise. This rise is related, among other things, to 
the increased incidence o f cesarean sections.

Definition
A placenta accreta, increta, or percreta is a placenta 
that completely or partially adheres abnormally to the 
uterine wall.

Incidence
Before 1980, a placenta accreta was rare, with an 
incidence o f 1 in 4000 pregnancies. Currently, the 
incidence is 3 in 1000 to 1 in 530 pregnancies.3,4 
This increase runs practically parallel to the rise in 
the number o f cesarean sections [LE B].5,6

Risk Factors
Risk factors for a placenta accreta are:

• maternal age above 35 years;

• placenta previa;
• previous cesarean section;
• procedures that can lead to damage to the endome

trium or myometrium, such as a myoma enucle
ation, curettage, endometrial ablation, embolization 
o f the uterine artery, or a submucosal m yoma/ 9

The risk is highest in women with a placenta previa 
that lies partially on the anterior wall o f the uterus and 
with a cesarean section in their prior medical history. 
This risk increases to 3%, 11%, 40%, 61%, and 67% 
after one, two, three, four, and five cesarean sections 
are performed, respectively, and whether or not the 
placenta is located on the anterior wall over the old 
scar.10 Both a cesarean section in the medical history 
(adjusted odds ratio [AOR] 5; 95% C l 3.4-7.7J and 
a placenta previa (AOR 51; 95% C l 36-73) constitute 
independent risk factors [LE B].11 An elective cesar
ean section has a higher risk o f a placenta accreta in 
a subsequent pregnancy than a secondary cesarean 
section (OR 3.0; 95% Cl 1.5-6.1) [LE B ].12

Diagnosis
Prenatal diagnosis o f a placenta accreta is essential for 
adequate treatment. Timely prenatal diagnosis allows 
a multidisciplinary plan o f action to be developed, by 
means o f which maternal and fetal mortality and 
morbidity can be prevented.

The placenta location relative to the cervix and 
any uterine scar must be examined by means of 
a structural ultrasound scan. A transvaginal ultra
sound is more accurate in a low-lying placenta than 
an abdominal ultrasound [LE B].

Upon suspecting a placenta previa or a placenta 
over a cesarean section scar, an ultrasound must be 
repeated at the start o f the third trimester. This way

O bste tric In terven tio n s , ed. P. Joep Dorr, Vincent M. Khouw, Frank A. Chervenak, Am os Grunebaum , Yves Jacquemyn, 
and Jan G. Nijhuis. Published by Cam bridge University Press. ©  Cam bridge University Press 2017.
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Section 3: Pathology of Labor and Labor and Delivery

Figure 10.1 Placenta accreta (A), placenta increta (B), placenta percreta (C).

Figure 10.2 The absence of the retroplacental echolucent zone.

there is sufficient time available to determine the 
multidisciplinary policy for the third trimester o f the 
pregnancy.13

Ultrasound is a useful diagnostic tool (sensitivity: 
91%; 95% C l 87-94; specificity: 97%; 95% C l 96-98; 
LR+: 11; 95% Cl 6-20; LR“ 0.2: 95% C l 0.1-0.2 with 
a diagnostic OR o f 99; 95% C l 49-199), but is never 
entirely conclusive.14,15 The definitive diagnosis can 
only be made during a surgical procedure (cesarean 
section or manual placenta removal) [LE D ].13

The ultrasound characteristics o f a placenta insert
ing itself into the uterine wall are:

• the absence o f the retroplacental echolucent zone 
(Figure 10.2);

• retroplacental myometrium thickness o f less 
than 1 mm;

• multiple irregular placental lacunae (Figure 10.3);
• focal exophytic growth o f the placenta invading 

the bladder.

The use o f color Doppler ultrasound and three- 
dimensional (3D) power Doppler ultrasound does not 
increase the sensitivity or specificity as independent

Figure 10.3 Multiple irregular placental lacunae.

diagnostic tools, but may, in combination with conven
tional ultrasound, contribute to the diagnosis. Patients 
with a false-positive diagnosis are generally patients 
with one isolated ultrasound feature o f a placenta 
accreta.16

Color Doppler ultrasound can be used to visualize 
a diffuse or focal lacunar flow, an increased am ount of 
vascularization at the transition point from the uterus 
to the bladder (Figure 10.4), and dilated blood vessels 
in the peripheral subplacental zone as characteristics 
o f a placenta accreta.17,18

O f the above-mentioned isolated ultrasound 
characteristics, the color Doppler differences are the 
most sensitive.15

In com parison with conventional ultrasound, 
MRI has produced comparable results.19,20 MRI offers 
diagnostic possibilities when the ultrasound findings 
are not conclusive. MRI also offers added value in 
determining the infiltration depth in surrounding 
structures (the param etrium) and when suspecting 
a placenta accreta o f the fundus and o f the posterior 
wall o f the uterus [LE B].20
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Chapter 10: Placenta Accreta, Increta, and Percreta

Figure 10.4 An increased amount o f vascularization at the point of 
transition from the uterus to the bladder.

Policy
W omen with a suspected placenta accreta should 
be instructed concerning the risks and potential com 
plications o f a placenta accreta. The main risks are 
massive blood loss and the need for a hysterectomy. 
In view o f the blood loss, anemia m ust be prevented 
and treated prenatally, if  necessary.21

The preferred m ode o f delivery in case o f 
a suspected placenta accreta is a planned cesarean 
section. If there is no desire for additional children, 
the first choice o f treatment in a placenta accreta is 
a hysterectomy following the cesarean section, while 
leaving the placenta in place.22

A scheduled cesarean section is preferable to an 
emergency cesarean section. An emergency cesarean 
section generally leads to more complications and 
blood loss than a planned cesarean section.

If the pregnancy progresses without com plica
tions, it is advisable to plan the cesarean section at
37 weeks’ gestation [LE D]. The adm inistration o f 
corticosteroids to prom ote fetal lung m aturation at 
this stage is still under discussion. Prenatal cortico
steroids in an elective cesarean section appear to lower 
the risk o f RDS (RR 0.46; 95% C l 0.23-0.93, p = 0.02) 
[LE B], but it is not clear whether the administration 
o f prenatal corticosteroids after a gestation period 
o f 36 weeks does not have adverse effects on the 
neonate.23,24 In the event o f blood loss during 
the second half o f the pregnancy or in case o f an 
increased risk o f premature birth the performance o f 
the cesarean section should be considered at 34 weeks’ 
gestation or earlier if  necessary [LE D], after the

administration o f corticosteroids for the fetal lung 
m aturation [LE A2].24,25

To optimize the maternal and fetal outcomes, 
a multidisciplinary consultation should take place in 
the planning o f the cesarean section, not only including 
an anesthesiologist, a perinatologist, a gynecologist 
with extensive surgical skills, and a neonatologist, 
but also with the intensivist, urologist, hematologist, 
intervention radiologist, and a general surgeon. In case 
o f a suspected placenta percreta with invasion into 
the bladder, a preoperative cystoscopy should be 
performed.25

Treatment with Hysterectomy
The opinions regarding the performance o f the 
procedure are as follows.

• Ultrasound testing immediately prior to the cesar
ean section for precise localization o f the placenta. 
In case o f doubt about the location, an ultrasound 
test can be performed during the operation.

• Lithotomy position related to controlling vaginal 
blood loss and a possible cystoscopy during the 
operation.

• Consider pre- or perioperative placement o f ur
eteral catheters for easier localization o f the 
ureters if  a hysterectomy has to be performed.

• Consider preoperative placement o f sheaths in 
both uterine arteries by the intervention radiolo
gist for a possible balloon occlusion.

• The location o f the placenta determines the place 
o f the incision into the skin and the uterus. 
A median incision provides a better overview 
and makes it possible, if necessary, to open the 
uterus in the fundus or (after lifting the uterus out 
of the abdomen) in the posterior wall.

• The uterus should be opened at a distance from 
the placenta. An incision through the placenta 
involves a lot o f blood loss and must therefore be 
avoided [LE B],

• After the child is born, it is checked whether the 
placenta releases spontaneously since the positive 
predictive value o f the prenatal diagnosis of 
a placenta accreta is not 100%.

• If the placenta is not born spontaneously, it is left 
in place and a hysterectomy is performed im m e
diately after the cesarean section.

• Attempting to remove a placenta accreta manually 
is not recommended, as this is related to high
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Section 3: Pathology o f Labor and Labor and Delivery

maternal morbidity and mortality due to massive 
blood loss [LE B].22

• When suspecting a placenta percreta with inva
sion o f the bladder, that part o f the bladder must 
be removed together with the uterus.27

• General anesthesia is recommended due to the 
prolonged surgery time, but a combination o f 
spinal and general anesthesia allows the patient 
to be awake for the birth o f her child, after which 
a hysterectomy is performed under general 
anesthesia.'’’

• Standard prophylactic administration o f antibiotics 
is indicated, with a repeated dose after a surgery time 
of 2 to 3 hours and after a blood loss o f 1500 ml.1

• The transfusion laboratory should be informed o f 
this risky surgical procedure. The current Dutch 
transfusion guidelines state that in case o f massive 
blood loss multicomponent transfusions with fixed 
ratios between erythrocytes, plasma, and platelets 
(3:3:1) increase the survival by preventing or cor
recting a dilution coagulopathy. The optimal ratios 
among the three components are still unclear.29

In case o f intensive vascularization o f the pelvis, 
a hysterectomy may be considered at a later stage in 
a hemodynamically stable patient. Vascularization 
usually decreases with time. A hysterectomy at 
a later stage may also be considered in case experi
enced surgeons and/or adequate operating room  and 
laboratory facilities are not available.25

Treatment with Conservation 
of the Uterus
Conservative treatment o f  women with a placenta 
accreta, with the purpose o f preserving the uterus, is 
possible. This treatment leaves the placenta in place 
and closes the uterus after the child’s birth. This 
option should only be considered if  there is a strong 
desire to have more children in the future and in 
a hemodynamically stable patient with a normal co
agulation status. Risks o f this conservative treatment 
are blood loss, infection, diffuse intravascular coagu
lation, and the possibility o f  still having to perform 
a hysterectomy after the fact.

The available data in a group o f 253 patients treat
ed conservatively show a success rate (with the pres
ervation o f the uterus) o f  80%.30-32 The m ajority o f 
these conservatively treated patients were additionally 
treated with arterial embolization, bilateral ligation o f 
the hypogastric vessels, or methotrexate. The value o f

the above-mentioned additional treatments is unclear 
due to the limited number o f patient groups in which 
they are described. Methotrexate is the m ost described 
additional treatment option. There are indications 
that methotrexate decreases the vascularization o f 
the placenta and therefore leads to necrosis and 
rapid involution o f the placenta.33 On the other 
hand, methotrexate has been proven effective only in 
rapidly dividing cells, such as in trophoblast prolifera
tion, and it has a significant side-effect profile.34

There are insufficient data to make a reliable state
ment about a successful pregnancy after conservative 
treatment o f a placenta accreta. The results o f the 
largest study available appear to be positive. O f the 
96 patients treated conservatively with success, ulti
mately only 27 patients desired to have more children. 
Twenty-four o f the 27 women became pregnant.35 
The risk o f renewed abnorm al placentation in 
a subsequent pregnancy is significant; numbers 
range from  29% to 100% o f the pregnancies.30,31,35,36

Important Points and 
Recommendations
• Prenatal discovery o f a placenta accreta, increta, or 

percreta is essential to adequate multidisciplinary 
treatment.

• In a pregnant woman with this medical condition 
a planned cesarean section m ust be considered, 
wherein the placenta m ay be left in place and 
followed immediately by a hysterectomy.

• An attempt to manually remove (part of) the pla
centa is associated with a significant increase in 
m assive blood loss.

• In the event o f a significant future desire for more 
children and after due counseling o f  the patient 
with respect to the risks, it may be decided after 
the birth o f  the child by m eans o f a planned cesar
ean section to close the uterus with the placenta 
left in place.
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Chapter

11
Inversion of the Uterus
J.B. Derks and J. van Roosmalen

General Inform ation 
Introduction and Definition
Uterine inversion is a serious complication, in 
which -  after delivery o f the infant -  the uterus pro
trudes completely or partially inside out through the 
cervix to the outside.

Classifications
There are several classifications:

• based on duration (acute <24 hours postpartum ; 
subacute diagnosis >24 hours, but <4 weeks; 
chronic >4 weeks);

• based on severity (first degree: uterus in 
cervix; second degree: uterus passed through cer
vix; third degree: uterus reaches the perineum; 
total: the inverted uterus passes the perineum).

All recent cases o f uterine inversion in the 
Netherlands were acute with different degrees o f ser
iousness, whereby in som e cases the inversion was 
only diagnosed upon internal examination prior to 
m anual removal o f the placenta.1

Incidence
Uterine inversion is a rare disorder. Williams 
Obstetrics cites an incidence o f 1 in 6400 
deliveries.2 D uring the period from  A ugust 1, 2004 
to A ugust 1, 2006, 15 cases o f  uterine inversion 
were reported in the Netherlands out o f  a total o f 
358 874 deliveries, i.e., one uterine inversion in
23 925 deliveries.1

Causes
Causes o f uterine inversion are:

• excessive traction on the umbilical cord when the 
placenta is implanted in the fundus, possibly in 
combination with a relaxed uterus and fundal 
pressure;

• placenta accreta, in which the placenta has 
invaded the myometrium.

Symptoms
The sym ptoms are:

• severe pain in the lower abdomen;
• life-threatening bleeding and often deep shock; 

the shock is often disproportional to the amount 
o f blood loss due to a severe vagal reaction as 
a result o f traction to the peritoneum.

All 15 Dutch patients presented with postpartum  
hemorrhage, for which they needed blood transfu
sions. Five o f the 15 patients were in shock at the 
time o f diagnosis and 4 presented with placenta 
accreta.3

Physical Examination
During physical examination the uterine fundus is not 
felt on abdominal palpation and upon vaginal exam 
ination the uterus may come out o f the introitus 
inside out or be palpable in the vagina. Sometimes 
the inversion extends to the perineum. Often the 
placenta is still present.

Therapy
The therapy consists of:

• call for extra help (nursing staff, obstetric assis
tants, anesthesiologist);

• treatment o f shock (oxygen, two functioning I Vs, 
administration o f crystalloids [0.9% NaCl], and if

O bste tric In te rven tio n s , ed. P. foep Dorr, Vincent M. Khouw, Frank A. Chervenak, Am os Grunebaum , Yves lacquem yn, 
and Ian G. Nijhuis. Published by Cam bridge University Press. © Cam bridge University Press 2017.
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Section 3: Pathology of Labor and Labor and Delivery

Figure 11.1A-C Pushing the fundus back with the internal hand; external pressure with the other hand.

necessary, administration o f plasm a expanders 
and blood products);

• repositioning o f the uterus as soon as possible; the 
sooner this is done, the greater the chance o f success.

Technique
Repositioning is done as follows (see Animations 11.1 
and 11.2):

• Push the uterine fundus back through the cervix, 
while applying external pressure with the other 
hand (Johnson’s maneuver, Figure 11.1).3’4

• Remove the placenta, if  still present, only after 
reposition.

• Keep the hand in the uterus until the uterus, after 
administering an oxytocic agent, contracts to such 
a degree that there is no further fear o f recurrence 
o f the inversion (Figure 11.2).
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Figure 11.2 Internal hand stays inside until the uterus is properly 
contracted.

For all 15 patients, except 1, this was sufficient to treat 
the inversion.3 One o f the patients needed a Rusch 
balloon in the uterus to stop the hemorrhage and to 
prevent the inversion from  recurring.5

Another possibility is to reposition the uterus with 
the help o f hydrostatic pressure, by filling the vagina 
with warm saline solution and closing o ff the introitus 
with one hand or with a silicone cup (O’Sullivan’s 
technique).6

If repositioning o f the uterus is not immediately 
possible in the delivery room, the patient must be 
taken urgently to the operating room, where the pro
cedure m ust be perform ed as soon as possible under 
general anesthesia. This was the case for all 15 
patients. Sometimes it m ay be necessary to administer 
tocolytic drugs for uterine relaxation, such as intrave
nous ritodrine or atosiban or sublingual nitroglycerin 
spray.

W hen repositioning o f the uterus under 
anesthesia is not possible, laparotom y will be 
needed. This is rarely necessary when the inversion 
is d iagnosed soon enough after delivery. Earlier 
literature reports an incidence o f three laparotom ies 
on a total o f  102 uterine inversions.7 This procedure 
was not needed in any o f the 15 recent cases in the 
N etherlands.3

During laparotomy, the uterine fundus can 
simultaneously be pulled from above, possibly with 
a traction suture, under vaginal pressure from below.

If repositioning is still not possible because o f shrink
age o f the constriction ring, the uterus can be incised 
posteriorly, after which repositioning should be pos
sible. A careful inspection must be conducted o f the 
internal organs after repositioning in order to treat 
any lacerations. Uterotonic agents (oxytocin or sul- 
prostone) must be administered as soon as the uterus 
has been repositioned, to prevent recurrent inversion. 
If after reposition o f the uterus there is a case o f 
placenta accreta, it is sometimes necessary to perform 
a hysterectomy.

Prevention
Uterine inversion can be prevented through con
trolled cord traction during the third stage o f labor 
only after the uterus has adequately contracted.

Important Points and 
Recommendations
• Uterine inversion is a rare, but potentially life- 

threatening, acute situation in which the uterus 
protrudes entirely or partially through the cervix 
to the outside. This is accompanied by severe 
abdominal pain, profuse bleeding, and symptoms 
o f shock. The placenta may still be present, espe
cially in the case o f placenta accreta. Treatment is 
focused on alleviating shock and repositioning the 
uterus as soon as possible. If it is not possible to do 
this directly in the delivery room, repositioning 
should be done as soon as possible under general 
anesthesia [LE D],
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Technique for Cesarean Delivery
S.A. Scherjon, J.G. Nijhuis, and W.J.A. Gyselaers

General Inform ation 
Introduction
This chapter provides a description o f the technique 
for perform ing cesarean sections. As in any other 
surgical procedure, the aim  is a technique in which 
tissue dam age is minimal, ischemia and infection are 
prevented where feasible, and the form ation o f adhe- 

; sions is as slight as possible. Additionally, the goals are 
complete hem ostasis with a precise approxim ation o f 
the wound planes, which are sutured rather loosely, 
with the stitches at a reasonable distance and using the 
smallest am ount o f suturing material possible.

Present day cesarean sections are relatively safe 
procedures with low maternal morbidity and mortal
ity. In one study there were no differences in maternal 
morbidity between delivery after an intended cesarean 
section and after an intended vaginal delivery: odds 

| ratio (OR) 1.02 (95% Cl: 0.77-1.34) [LE A l/C ].1’2 
Potential risks o f cesarean delivery included greater 
complications in subsequent pregnancies, such as 
uterine rupture, placenta previa, placenta accreta, blad
der and bowel injuries, and the need for hysterectomy 
[LE C].3 A Canadian study o f primiparous women 
with singleton pregnancies showed an increased risk 
o f postpartum cardiac arrest, wound hematoma, 
hysterectomy, m ajor puerperal infection, anesthetic 
complications, venous thromboembolism, and hemor
rhage that required hysterectomy in patients who had 
a planned primary cesarean delivery [LE C |.

Developments outside the realm o f obstetrics, such 
as the availability o f safe blood products and antibiotics, 
as well as improvements in anesthetics, have contribut
ed to this [LE D ].5 If serious com plications do arise, 
they are usually related to a deficiency in basic surgi
cal skills, unexpected com plications, and insufficient

experience in resolving specific, cesarean-related, 
problems.

Incidence
Cesarean sections are the most practiced surgical pro
cedure around the world. Recently, there has been 
a sharp increase in the incidence o f cesarean sections. 
In 1977, the percentage was approximately 3-5%. For 
the United States, cesarean section rates were 5.5% in 
1970, rising to a rate o f 30.5% in 2007. Data from 119 
countries between 1991 and 2003 on the median cesar
ean section rate showed a 100-fold difference in rate 
between countries o f 0.4-40%. If categorized by income 
(low-, medium-, high-income countries), the median 
cesarean section incidence is (with interquartile ranges 
in parentheses) 4.0% (2.3-9.6%), 16.1% (13.6-21.9%), 
and 17.0% (15.0-21.3%), respectively. Cesarean section 
rates above 20% were found in respectively 3%, 36%, 
and 31% of these countries [LE C].'

Perioperative Phase 

General
As in any other surgical procedure, it is important to 
evaluate and document the patient’s medical history and 
the current status. In that way, the standard cesarean 
technique, as described in this chapter, can be indi
vidualized and potential problems can be anticipated.

Counseling
The decision to perform  a cesarean section must 
always be based on appropriate indications and 
a balanced interaction between the physician in 
charge and the pregnant woman (and her partner). 
Aspects on counseling in general are described in

O bste tric In te rven tio n s , ed. P. Joep Dorr, Vincent M. Khouw, Frank A. Chervenak, A m os Grunebaum , Yves Jacquemyn, 
and Jan G. Nijhuis. Published by Cam bridge University Press. © Cam bridge University Press 2017.
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Section 3: Pathology o f Labor and Labor and Delivery

more detail in Chapter 14. The pregnant woman and 
her partner m ust give their consent to the procedure. 
Even though an informed consent is not a universal 
rule yet, it is still recommended to make a note in the 
file that consent was obtained.

Preoperative Tests
Prior to performing a cesarean section it is good 
to know the recent hemoglobin (Hb) count, since in
4-8% o f cesarean sections bleeding o f >1000 ml occurs 
[LE A l].7 In clinical situations with a potentially 
increased bleeding risk, such as placenta previa or 
abruption, it is recommended to perform the cesarean 
section where a 24-hour blood transfusion is available or 
to have cross-matched blood in stock before the surgery.

This specific measure is not indicated for 
a prim ary cesarean section after an uncomplicated 
pregnancy.

Antibiotics
Prophylactic administration o f antibiotics for cesar
ean section reduces postpartum  endometritis by more 
than 60% in both primary (RR 0.4; 95% C l 0.2-0.6) 
and secondary cesarean sections (RR 0.4; 95% Cl 
0.3-0.4). Additionally, this reduces wound infections 
by approximately 25% in prim ary (RR 0.7; 95% Cl 
0.5-0.99) and 65% in secondary cesarean sections 
(RR 0.4; 95% Cl 0.3-0.5) [LE A l ].8 Also reductions 
in urinary tract infections are documented. 
The administration o f antibiotics before the incision 
compared to after clamping the umbilical cord 
decreases the risk o f endometritis (RR 0.5; 95% Cl 
0.3-0.9) and infections in general (RR 0.5; 95% Cl 
0.3-0.8), with a tendency toward less wound infec
tions (RR 0.6; 95% Cl 0.3-1.2). No differences have 
been observed in important neonatal results, such as 
suspected sepsis (RR 1.0; 95% Cl 0.7-1.4), proven 
sepsis (RR 0.9; 95% C l 0.5-2.0), or adm ission to 
intensive care (RR 1.1; 95% Cl 0.5-2.2) [LE A I/D ].9’10

For cesarean section the use o f cefazolin (1 g, 
single intravenous dose) and m etronidazole 
(500 mg, single intravenous dose) as prophylaxis 
especially in secondary cesarean sections is recom 
m ended [LE C ] .11 Cefazolin (a first generation 
broad-spectrum  cephalosporin) is particularly 
effective against gram -positive cocci ( Ureaplasm a 
and Mycoplasma) and m etronidazole against anaer
obic bacteria. Besides this scheme, other antibiotics 
are also used for prophylaxis. Insufficient studies

have been conducted into the difference in efficacy 
between different prophylactic schem es,11 Support 
for the use o f azithrom ycin as a second-line broad- 
spectrum  antibiotic (active against aerobes and 
anaerobes as well as Ureaplasm a spp.) by preventing 
neonatal sepsis and chronic lung disease was su g
gested in several trials [LE C ].n  A definitive RCT 
has still to be perform ed (broad-range/preincision 
versus narrow -range/postincision). The im portance 
o f  other m easures to prevent postoperative wound 
infections, such as lim iting the opening o f the door 
o f  the operating room  and keeping the patient’s 
body tem perature at a proper level, are often still 
overlooked.

Thrombosis Prophylaxis
Throm bosis prophylaxis is recom mended for 
cesarean sections. Although the absolute risk is low, 
an increased risk o f postoperative thromboembolic 
complications does exist and is an infrequent but 
potentially devastating contributor to maternal m or
bidity and mortality. The prophylactic method in all 
cesarean sections (e.g., use o f com pression hose, early 
mobilization, and short-term systematic administra
tion o f low-molecular-weight heparins [LMWH]) can 
be established by choice in local protocols, though 
recently protocols have been developed for routine 
use o f low-dose heparin in all cesarean sections 
[LE C ].12 Compression hose are described as an 
additive effect along with simultaneous use o f LMWH 
[LE A l ].1 With short-term use o f LMWH in all cesar
ean sections there is a negligibly small risk o f heparin- 
induced thrombopenia (HIT) and hemorrhage.

Prevention of Continued Bleeding
For the prevention o f uterine atony and postpartum  
bleeding in cesarean sections the same recom menda
tions are given as for the third stage in a vaginal 
delivery: 5 IU o f oxytocin by slow IV, immediately 
after the infant has been delivered. However, oxytocin 
may be administered before clamping the infant’s 
umbilical cord as this is beneficial for the autotransfu
sion o f placental blood to the neonate.

For this indication -  the prevention o f an atony 
after a cesarean section under spinal or epidural 
anesthesia -  carbetocin, a synthetic long-acting 
oxytocin analogue, has been registered. Four trials in 
women undergoing a cesarean section showed 
a decrease in the carbetocin-treated group (single

ak
us

he
r-li

b.r
u



C hapter 12: Technique for Cesarean Delivery

dose o f 100 |ig by IV) versus oxytocin (different 
dosage schemes: from  5 H U  [Howell unit] bolus to 
32.5 H U  in 16 hours) o f  the num ber o f patients need
ing therapeutic uterotonics (RR 0.62; 95% Cl 
0.44-0.88), and the need for uterine m assage (RR 
0.54; 95% C l 0.37-0.79). There were no differences 
in term s o f the risk for bleeding o f 500 ml or m ore (RR 
0.66; 95% C l 0.42-1.06), 1000 ml or m ore (RR 0.91; 
95% C l 0.39-2.15), or m ean blood loss (mean differ
ence -29.00 ml; 95% C l -83-25  ml). No differences in 
adverse maternal effects were reported [LE A l ].14-16

Maternal Positioning
It is custom ary to place the pregnant wom an in 
a left-tilt position : a sem i-prone left side lie by 
m eans o f  a wedge under the right flank or by tilting 
the OR table. This is an attem pt to prevent vena 
caval com pression due to the large uterine volum e 
and thereby lessen the risk  o f  m aternal hypotension. 
The neonatal benefits still appear to be lim ited, with 
a trend to fewer low A pgar scores com pared to 
supine position , without any difference in fetal pH 
values [LE A l ] /  At the m om ent there is no m eta
analysis available.

Also in other positions -  standing, half-sitting, and 
also with a 15° tilt -  there is probably some aorta caval 
compression, which can be reinforced through (regio
nal) anesthesia [LE C ].17

Bladder Catheterization
Catheterization o f the bladder, whether just one time 
or via an indwelling catheter, is customary in cesarean 
sections to prevent bladder lesions.

It has not been established whether one-time cathe
terization in cesarean sections is an advantage over an 
indwelling catheter [LE A l ].7 To prevent a bladder 
infection, especially if in an emergency cesarean section 
insufficient asepsis is (can be) observed, some recom
mend not to use catheterization [LE B].18 It is also 
recommended after epidural anesthesia not to remove 
the bladder catheter until at least 12 hours after the last 
top-up and after the patient is mobile again [LE A l ].7

Placental Localization
Placental localization may contribute to an increase in 
blood loss, and therefore it is good practice to know 
ahead o f time where the placenta is located and whether 
you are dealing with an abnormal placentation such as 
a low-lying placenta, an anterior placenta that is located

close to a prior uterine scar, or a placenta that lies over 
a prior myomectomy. If this is the case (regardless o f 
the question whether the placenta lies against the ante
rior wall or the posterior wall) in a patient with 
a previous cesarean section, then the chance o f having 
a placenta accreta is more than 20% [LE B].19 This risk 
increases linearly up to 67% in the case o f four prior 
cesarean sections [LE B/D ].20,21 The relative risk of 
placenta accreta, regardless o f placental localization, is 
8.7 (95% Cl 3.5-21.2) in two or more prior cesarean 
sections [LE B].22

In a high-risk population, the indication o f irre
gularly shaped lacunae in the placenta 
a characteristic “cheese with holes image,” with or 
without turbulent flow -  has a high positive predictive 
value (PPV) o f 93%. The combination o f smallest 
sagittal myometrial thickness, lacunae, and bridging 
vessels, in addition to number o f cesarean deliveries 
and placental location, yielded an area under the 
curve o f 0.87 (95% C l 0.80-0.95) [LE C ].23

Other characteristic disorders are a thin myome
trium (<1 mm) and growth o f the placenta into the 
bladder in cases o f placenta percreta. The loss o f the 
elongated clearing behind the placenta is less specific 
(PPV 6%) [LE D ].24 A high grade o f suspicion should 
suggest next steps for further diagnostic evaluations 
such as imaging by means o f an MRI or CT 
scan [LE D ].21 All patients with placenta previa and 
prior cesarean deliveries should be assum ed to have 
a placenta accreta unless proven otherwise.

Anesthesia 

Regional Anesthesia
Almost always, in more than 90% o f all cases, the safest 
technique can be used: a form of regional anesthesia.

• Efficacy: the spinal and the epidural technique are
equally effective in terms o f relieving pain.

• Contraindications are:

-  coagulation disorders and (recent) anticoagu
lant use (coumarin derivatives and LMWH) 
(relative contraindication);

-  thrombocytopenia (commonly a marginal 
value o f 50 x 109 thrombocytes/ml is used);

-  brain tum or (increased intracranial pressure) 
(relative contraindication) [LE C ].25

Platelet aggregation inhibitors (acetylsalicylic acid) do 
not constitute a contraindication for both epidural 
and spinal techniques o f regional anesthesia [LE C] .26

ak
us

he
r-li

b.r
u



Section 3: Pathology o f Labor and Labor and Delivery

Local protocols vary in the precise contraindica
tions, depending on the LMW H dose used (low 
versus high prophylactic/therapeutic) and the 
technique -  single-shot spinal anesthesia versus 
epidural anesthesia. The interval between the last 
m om ent o f adm inistration and the m om ent o f 
regional anesthesia, preferably m ore than 10 
hours, is an im portant factor [LE C ].26

Comparison of Epidural and Spinal Technique
• The advantage o f the epidural technique is that the 

decrease in blood pressure (and thereby the nega
tive influence on the placenta perfusion) is less 
than in the spinal technique.

• The epidural pain relief can be continued success
fully during the postoperative period with patient- 
controlled analgesia (PCA).

• The spinal technique is somewhat faster, but in 
order to prevent a blood pressure decrease the 
patient must first have an intravenous infusion 
with NaCl 0.9%.

Another method that is used is a combined 
spinal-epidural (SE) anesthesia technique [LE D].2 
In this method both techniques are combined and the 
dose needed for spinal analgesia can be decreased.

General Anesthesia
General anesthesia is considered the anesthesia 
o f choice only for a few patients who have a cesarean 
section including those with the inability to have 
spinal or epidural anesthesia, for example because o f 
prior back surgery or severe hematologic anomalies, 
or occasionally for emergent situations.

Comparison of General and Regional Anesthesia
• General anesthesia (GA) is less safe (com plica

tion risk is increased [OR 1.5; 95% C l 1.1-2.1]), 
because, am ong other things, o f  the increased 
chance o f an aspiration and m ore blood loss 
(OR 2.0; 95% C l 1.5-2.7) [LE C ].28 A lower 
decrease in m ean difference pre-postoperative 
hem atocrit was found for regional anesthesia 
(RA) when com pared to GA, both for epidural 
anesthesia (1.7%; 95% C l 0.5-2.9% ) and spinal 
anesthesia (3.1%; 95% C l 1.7-4.5%). Also esti
m ated m aternal blood loss is lower with epidural 
anesthesia when com pared to GA; -0.32 ml; 95% 
C l -0.59 to -0.07 ml [LE A l ].29

• With GA there is no evidence that the infant is 
on average more depressed after birth: the

mean adaptive score between GA and epidural 
anesthesia (EA) is not different (mean difference 
[MD] 2.17; 95% C l -1.1-5.5) and also no differences 
in Apgar score after 5 minutes were found (MD 0.2;
95% Cl -0.2-0.6) [LE A l ].30 Also arterial and venous 
umbilical cord pH after GA is no different from that 
in epidural and spinal anesthesia [LE A l].29

• No difference in maternal death has been observed 
am ong the different techniques.

• It is doubtful whether GA, com pared to regional 
techniques, leads to a faster operation in the case 
o f an emergency cesarean section. Yet, compared 
to non-emergency cesarean sections, GA is used 
m ore often in emergency cesarean sections than in 
a control group in which there is no emergency 
factor (OR 18.5; 95% C l 6.0-64.0) [LE B ].31

• One systematic review showed that women who 
had had a regional technique -  com pared to the 
general anesthesia group -  have a lower preference 
o f using the same technique again: epidural versus 
GA (RR 0.8; 95% C l 0.7-0.98) and spinal vs GA 
(RR 0.8; 95% C l 0.7-0.99) [LE A l ].29

• No differences in adverse maternal outcome are 
evident if  GA and RA are com pared [LE A I ].'"1

Local Anesthesia
Very rarely it may be preferred, for example where an 
intracranial space-occupying tumor in the mother 
increases the intracranial pressure, to employ a comple
tely local technique. In this procedure, the abdominal 
wall is locally anesthetized with approximately 12 times
1-2 ml lidocaine (0.5-1%), with possible additional 
injections into the fascia and the peritoneum.

|
Obesity, Extra Risk Factor in Cesarean j
Sections? jj
The cesarean section percentage in obese patients j
has tripled (to 60%), in which the maternal weight J
has an independent association with the cesarean %
section percentage [LE B].32-34 With obesity (BMI i
>30) there is a greater chance (42-74.4%) o f a foiled 
initial placement o f an epidural catheter, com pared to j
a population that is not overweight (6%) [LE Bj. f

General anesthesia presents greater problem s con- f
cerning intubation (in approximately 33%) and 
aspiration [LE C ].36 Moreover, operative time is 
longer, there is m ore blood loss [LE C ],36 and there 
are m ore wound infections [LE C ]37 and throm bo
embolic complications.
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Figure 12.1 Abdominal incisions.

• To prevent the skin incision from adhering to the 
fascia, some surgeons open the fascia slightly higher 
than the skin incision, which, after closing the skin, 
makes the subcutis automatically position itself 
between the skin and the fascia and the scars are 
therefore not superimposed on each other.

• It is not necessary to use a separate “skin scalpel” 
for all skin incisions and then switch to an 
“abdominal scalpel” [LE B] ,39

• The surgeon can follow his or her own preference 
for opening the abdomen, also o f the skin, with 
a scalpel or with electrocautery.

-  Compared to other operative procedures, cesar
ean sections are prone to fluid spill. As such, the 
use of electrosurgery is theoretically at increased 
risk for misconduct o f electrical current and 
subsequent burning wounds. Although this pro
blem has not been investigated in randomized 
trials, surgeon’s knowledge o f safety measures 
for electrosurgery is highly recommended.40

Surgical Aspects 

Opening the Abdominal Wall
Five techniques are described for opening the abdom 
inal wall in a cesarean section (Figure 12.1):

• the midline incision;
• the Pfannenstiel incision;
• the Joel-Cohen method;

-  the Misgav-Ladach method (Michael Stark 
Cesarean);

• the Maylard technique;
• the supra or subumbilical transverse incision.

General comments on abdominal incisions:

•  To obtain a straight, symmetrical skin incision, the 
place o f incision may be drawn on the skin before 
disinfection. This method is often applied in cos
metic surgery [LE C ].38
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Section 3: Pathology o f Labor and Labor and Delivery

-  The use o f a diathermal -m idline- skin incision 
has clear advantages, such as a shorter operative 
time, less blood loss, and lower pain scores, and 
no drawbacks with regard to wound healing or 
infections [LE A2].41

•  If a scar from a previous operation is particularly 
unsightly, it is customary to suggest excision o f the 
old scar.

Midline Incision
Indications for a midline incision are:

• if  additional exploration o f the upper abdomen 
m ust also be performed;

• in case o f specific obstetric complications, such as 
a neglected transverse lie, because o f the longitu
dinal incision into the uterus in that case;

• if  the patient had a previous midline lower abdom 
inal laparotomy.

A m idline incision is also preferred in emergency 
situations and if  the need to lim it blood loss 
was determ ined beforehand (in the event o f 
throm bocytopenia, a patient who refused a blood 
transfusion [e.g., Jehovah’s witness] or an opera
tion under anticoagulant use). In both indications 
the benefit is doubtful because o f wider experi
ence with transverse incisions (therefore faster) 
and the use o f  blunt dissection techniques (less 
blood loss).

Figure 12.2 Skin incision (A) and situation after opening the skin (B).

Disadvantages o f midline incisions are:

• increased risk o f bladder lesion and/or intestinal 
lesion (corrected OR 3.9 [Cl 1.4-8.9] and 5.5, respec
tively [insignificant due to small numbers]). The risk 
(in midline as well as transverse incisions) o f bladder 
lesions is (also) related to the number o f cesarean 
sections in the patient’s medical history [LE C ].42

• greater risk (up to 3%) o f wound dehiscence, 
which is almost 10 times higher than in 
a transverse incision (0.37%) [LE A l ].7

Closure of Midline Incisions

For midline incisions there are sufficient data in the 
medical literature to justify a so-called continuous 
mass-closure with long-lasting absorbable material, 
in which the rectus muscle, fascia, and the parietal 
peritoneum are included in one continuous layer 
[LE A l ].7 This method has less risk o f  scar ruptures 
and dehiscence than closures in individual layers.

Pfannenstiel Incision

The m ost frequently used transverse incision is the 
“classical” Pfannenstiel method. With this method, all 
o f the layers o f the abdominal wall are incised sharply. 

The following structures are opened in succession:

• The skin and the subcutaneous tissue are opened 
with a curvilinear incision o f approximately 12 cm 
in length and two finger-widths above the pubis 
(Figure 12.2).

subcutis
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Figure 12.3 Incision o f the subcutis.

fascia

Figure 12.4 Incision of the fascia.

rectus

fascia

S!<jn subcutis

Figure 12.5 Opening of the fascia.

fascia

Figure 12.6 Dissecting the fascia.

• The subcutis is incised sharply over the entire 
length down to the fascia (Figure 12.3).

• The fascia is incised for 1-2 cm on each side next 
to the midline (Figure 12.4).

•  The fascia is opened sharply with surgical scissors, 
e.g., curved Mayo scissors (Figure 12.5).

• The fascia is dissected sharply upward and down
ward off o f both rectus muscles (Figure 12.6).

• The rectus muscles are separated sharply from 
each other in the midline (Figure 12.7) and then 
the rectus muscles are further opened by traction 
(Figure 12.8).
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rectus

fascia

Figure 12.7 Separating the rectus muscles.

fascia rectus

parietal peritoneum

Figure 12.8 Separating the rectus muscles by digital traction.

bladder lower uterine segment 
rectus peritoneum

rectus parietal peritoneum

Figure 12.9 Opening the parietal peritoneum.

umbilicus

Figure 12.10 Opening the vesicouterine fold.

• The parietal peritoneum is opened sharply 
(Figure 12.9).

• The visceral peritoneum (the vesicouterine fold) is 
incised curvilinearly (Figure 12.10).

• The bladder is pushed caudally out o f the way with 
a dabber (Figure 12.11).

• After placing a marking incision, the lower uterine 
segment is incised sharply in the center down to

the m embranes (Figure 12.12), after which the 
incision is widened digitally in a transverse direc
tion (Figure 12.13). In this way the arterial 
branches are not severed by sharp cleavage, but 
pushed aside and kept intact.

• Upon opening the uterus, the m embranes may 
or may not be ruptured. If opening the uterus 
with ruptured m embranes or in case of
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Chapter 12: Technique for Cesarean Delivery

marking uterus

Figure 12.11 Sliding bladder to the side.

Figure 12.12 Marking incision and opening of the lower uterine 
segment.

Figure 12.13 Digital w idening o f the incision.

oligohydramnios, it m ust be taken into account 
that the infant can be easily nicked with a scalpel, 
which could have serious consequences.

• After that, the infant is rem oved from  the 
uterus.

After a Pfannenstiel incision moderate-to-severe 
chronic pain 2 years after the operation is reported 
in 7% o f patients, while 9.8% o f the respondents 
experience pain im pairing their daily activities.

In 70% of the patients women experience the pain in 
the lateral portions o f the scar. In half o f the patients 
with moderate-to-severe pain the pain could be 
related to nerve entrapment o f the iliohypogastric or 
ilioinguinal nerve [LE B ].43

The Joel-Cohen Method
Joel-Cohen was particularly interested in shortening 
the time duration, although there is a bit more blood 
loss in the dissection o f the subcutis than in a midline 
incision. In this “surgically minimalistic” variation 
o f the Pfannenstiel cesarean section, no wound 
retractors are used, only the skin is incised sharply, 
and the subcutis is not separately “opened” sharply 
[LE B/D ].44-46

The following structures are then opened in 
succession:

• Joel-Cohen’s skin incision runs straight, approxi
mately 3 cm below the line between both antero- 
superior iliac spines (Figure 12.14).

• A small section o f the subcutis is incised sharply 
down to the fascia (Figure 12.15), after which it is 
opened further by blunt finger traction 
(Figure 12.16).

• The fascia is opened via two small incisions on 
each side o f the midline (Figure 12.17) and then 
opened bluntly through bilateral traction above 
the rectus muscles (Figure 12.18).

membranes
uterus
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subcutis

fascia fascia

Figure 12.15 Incision o f the subcutis.

• The rectus muscles are not dissected from the 
fascia, but are opened bluntly in the midline 
(Figure 12.19).

• The parietal peritoneum is opened digitally 
(Figure 12.20).

•  The peritoneum, rectus muscle, and fascia are 
grasped completely on both sides with four fingers

Figure 12.16 Digital opening o f the subcutis.

and the abdomen is further opened by traction 
(Figure 12.21).

• The bladder peritoneum  is not opened, which is 
a strategy that is also preferred according to 
m ore recent studies [LE A 2/A 2/C ],47-49 
The om ission o f the bladder flap form ation is 
associated with less fever and a significantly
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Chapter 12: Technique for Cesarean Delivery

Figure 12.17 Incision o f the fascia.
Figure 12.18 Digital opening of the fascia.

Figure 12.19 Separating the rectus muscles.

decreased operation time, less blood loss, and • The lower uterus segm ent is incised sharply 
im proved patient outcom e [LE C ].48 Because down to the m em branes approxim ately 3 cm
the incision is a little higher than in the above the vesicouterine fold, after which the
Pfannenstiel incision, it is assum ed that less uterus is opened digitally (Figures 12.12 and
dam age occurs to the bladder. 12.13).
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Section 3: Pathology o f Labor and Labor and Delivery

Misgav-Ladach Method (Michael Stark Cesarean)

The method according to Misgav-Ladach (Michael 
Stark Cesarean), the modification named after 
a hospital in Jerusalem described in 1983 by Stark 
et al., does not differ in principle from the m odifica
tion according to Joel-Cohen [LE D ],50,51 In this 
method the subcutis is also barely opened (approxi
mately 2 cm down to the rectus sheath).

The following structures are then opened in 
succession:

• The skin and subcutis are opened as in the meth
ods according to Joel-Cohen.

• After an incision in the midline o f 2 cm 
(Figure 12.22A), the fascia is opened in 
a craniocaudal direction. This can be done with 
scissors or digitally (Figure 12.22B).

• The rectus muscles, the peritoneum, and the lower 
uterine segment are opened as in the method 
according to Joel-Cohen.

Dissection o f the rectus sheath does not offer any 
advantages. D issection o f the (caudal) fascia seem s to 
only result in negative consequences, such as 
m ore postoperative pain and lower postoperative 
Hb [LE A2].52

O f three steps originally described by the 
M isgav-Ladach method, i.e., carefully pushing the 
bladder out o f the way, the standard procedure o f 
a m anual placenta removal (MPR), and the digital

dilatation o f the cervix, no advantages and even dis
advantages have been reported. Closing the uterus 
outside the abdom en is possibly advantageous with 
respect to blood loss, because o f a better view o f the 
incision in the uterus. Also, the locked technique of 
uterine closure described in the M isgav-Ladach ver
sion is now discouraged. The subcutis is not closed 
and the skin is closed after approxim ation -  by 
m eans o f clam ps -  with only three sutures.

Maylard Method

In a Maylard incision both rectus m uscles are sev
ered crosswise with the aid o f electrocoagulation. 
With this approach there are no advantages with 
respect to the am ount o f  room  over a m idline inci
sion and in term s o f the muscle function analysis 
there m ay be disadvantages com pared to the 
Pfannenstiel approach [LE A 2].53 Therefore, there 
seem s to be no justification for the M aylard method 
in cesarean sections, except in the case o f  extreme 
obesity.

Supra or Subumbilicat Transverse Incision
By using a skin incision 2 cm above the projection of 
the pubic symphyses, corresponding to a supra or 
subumbilical incision, in women with a voluminous 
panniculus a better approach to the lower uterine 
segment is realized. In the USA, 25% o f the pregnant

ak
us

he
r-li

b.r
u



Chapter 12: Technique for Cesarean Delivery

population are obese. Obesity is defined as a BMI 
>30 kg/m 2 and morbid obesity as a BMI >40 kg/m 2. 
With this incision the panniculus is not moved and 
stays in the apron position [LE D ].54

Uterine Incision
Corporeal Incision
A corporeal vertical incision o f the uterus (a “classical 
cesarean section”) is needed only rarely [LE D ].55

The following are (relative) indications for 
a corporeal incision:

• extremely short gestational age (barely forming 
the lower uterine segment [LUS]);

.  transverse lie, especially in case o f preterm rupture 
o f the m embranes and with the back as presenting 
part (“back down”), so that the small extremities 
cannot be reached;

• large cervical m yom a or serious adhesions in the 
true pelvis;

• placenta previa, in which large vessels run over the 
LUS. However, despite a presenting placenta, in an 
incision in the LUS, blood loss is still less than in 
a corporeal incision;

• cervical carcinoma during the pregnancy, in which 
a cesarean section is performed prior to the radical 
hysterectomy.

Incision of the Lower Uterine Segment

Digital Opening

To open the LUS, first a 2 cm sharp incision is made 
and then the uterus is further opened digitally. There 
is less blood loss with digital widening o f the opening 
(843 ml versus 886 ml with a sharp incision: 
a difference o f 43 ml; 95% C l -20  to -66  ml) and 
on sharp opening there is less need for transfusions 
(RR 0.22; 95% C l 0.1-1.01) [LE A l/2 ].56’57 Blunt 
opening o f the uterus is not associated with more 
endom etritis [LE A l ].55 Extensions of the uterine inci
sion are reported less often with blunt extension (RR 
0.41; 95% Cl 0.31-0.54) [LE A l].56 Due to the frequent 
dextroposition of the uterus, a hemorrhage o f the left 
parametric vessels or the left uterine artery may occur 
because o f tearing o f the left parametrium. As was shown 
in a non-blinded study, the use o f an auto-suture tech
nique suggests a clinically but not statistically significant 
decrease in blood loss (median -87 ml; 95% Cl -  
175-1.1 ml) [LE A l ].56

Transverse Versus Midline Opening of the LUS

A prospective randomized study showed that the 
digital opening o f the uterus in both techniques 
(Pfannenstiel and Joel-Cohen) in the usual transverse 
direction compared to a craniocaudal technique
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Section 3: Pathology of Labor and Labor and Delivery

results more frequently in lateral tearing (7.4% versus 
3.4%: corrected OR 2.2; 95% C l 1.1-4.2) and also in 
more blood loss (>1500 ml: 0.2% versus 2.0%; cor
rected OR 8.4; 95% Cl 4.2-18.5) [LE A2].58

Lengthening of the Transverse Incision in the LUS

Som etim es, for exam ple in extreme growth restric
tion during the prem ature period, the space 
obtained by opening the LUS is insufficient and it 
is decided to “lengthen” the incision. In this case it 
is generally accepted that a “T-shaped” incision 
will lead to a uterine rupture faster in pregnancy 
than a “ J-shaped” incision. Before carrying out this 
procedure, it is im portant to evaluate whether the 
lack o f space in the uterus is due to a uterine 
contraction or contracture: sim ply waiting until 
the uterus relaxes again or adm inistering a tocoly
tic agent (see Section: Tocolysis) m ay prevent any 
unnecessary iatrogenic traum a to the m other and 
the infant.

The “T-shaped” incision denotes a corporeal 
incision and the need for a primary cesarean section 
in a possible subsequent pregnancy. In a “J-shaped” 
incision this may not be the case, but it is something 
that needs to be considered. The indication for 
a primary cesarean section in a subsequent pregnancy 
must be indicated clearly by the surgeon, in both the 
surgical report and the discharge letter.

An extreme form of a surprise lie o f the uterus 
is a uterine rotation o f more than 180°, possibly 
resulting from a fixed retroflexion, in which an inci
sion was made in the posterior wall o f the uterus; 
which was only acknowledged after the delivery 
o f the infant [LE D ].59 In inadequate progress o f 
the second stage o f delivery, the Bandl ring may 
have presented itself so high that the bladder is located 
much higher than expected. The bladder is then more 
easily damaged and is not infrequently opened 
iatrogenically.

In general and in order to prevent a skin lesion in 
the infant it is prudent to open the myometrium up to 
the chorion, in which the remaining fibers are pushed 
aside by blunt traction.

A random ized study has borne out the observa
tion that the use o f  stapling  during opening results in 
a (minimal) decrease in blood loss (-44  ml; 95% 
C l -66 to -20  ml) [LE A l ]57 or no difference in 
blood loss [LE B ],60 in surgery o f total equal duration 
[LE A l ].57

Delivery
Delivery of the Head

The goal o f the delivery is to have the infant’s head 
flexed. This can usually be done with a flat hand. In an 
occiput or sinciput posterior presentation it is best to 
first turn the occiput to anterior.

Difficult Delivery of the Head

The standard use o f instruments to deliver the head has 
not proven to be an advantage over the open hand. 
In this respect -  in case o f a non-engaged head -  
a (manual) vacuum cup (Kiwi) can be used if necessary. 
During a secondary cesarean after an unsuccessful 
vaginal attempt the fetal head can be deeply engaged -  
“impacted.” Two techniques can then be used: the 
“push” technique, whereby the fetal head is displaced 
to the uterine cavity with manual pressure via the 
vagina and the reverse breech “pull” technique whereby 
there is a primary attempt to deliver first the breech 
(Figure 12.23). In small, non-randomized studies some 
advantages have been described for the “pull” techni
que. Less extension o f the uterine incision is seen and 
also a “J-incision” is needed less frequently. Also less 
maternal fever and less urinary tract infections are 
reported, while neonatal outcomes are not different 
[L E C ].61’62

Fundus Pressure

It has been hypothesized that the application o f fun
dus pressure to assist extraction o f the baby increases 
fetomaternal transfusion, and warrants careful 
preventive management o f rhesus im m unization in 
rhesus negative women. However, one randomized 
trial did not find any difference in transplacental 
m icrotransfusion between cesarean births with or 
without fundus pressure [LE A 2].63

Tocolysis

In a difficult delivery o f the infant some clinics use 
glyceryl trinitrate (= nitroglycerin). In a randomized 
study, a routine use o f intravenous nitroglycerin (0.25 
and 0.50 mg) or placebo showed no difference in the 
ease o f the fetal extraction or in a decrease in uterine 
tone [LE A l ].64 A higher IV dose (100-250 (ig) has been 
clinically applied, but not enough clinical trials have 
been done [LE A l/C ].65-66 Alternative forms o f admin
istration, such as sublingual (800 |ig), have been 
described [LE D ].67 Until more evidence becomes
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Chapter 12: Technique for Cesarean Delivery

Figure 12.23 Reverse breech pull technique. (A) Introduction o f the hand; (B) grasping of one of the feet; (C) delivery of the buttocks first, 

followed by the body and head.

available, as stated before, it is important that an opera
tor demonstrates patience in allowing a contracting 
uterus to relax to prevent unnecessary surgical or med
ical harm to mother and child.

Delivery of the Placenta
A randomized study showed that a spontaneous pla
cental delivery or with a lightly controlled cord traction 
has clear advantages over a m anual removal o f the 
placenta (MRP), i.e.:

• less blood loss, estimated 94 ml (95% Cl 17- 
172 ml) [LE A l]68;

• higher Ht [LE A2]69 and Hb [LE A2].70

The performance o f an MRP is associated with 
an increased risk o f low Ht: - 1.6 (95% C l -3.1-0.01) 
[LE A l]68;

• almost 40% lower risk o f significant blood loss 
[LE A2].71 The performance o f an MPR is asso
ciated with an increased risk o f blood loss o f more 
than 11: 1.8 (95% C l 1.4-2.3) [LE A l ].68

MRPs are also associated with a higher infection risk 
(endometritis) (OR 1.6; 95% Cl 1.4-1.9), a tendency 
toward increased fetomaternal transfusion (OR 1.6; 
95% C l 0.8-3.2) [LE A l/2 ],68,69 and a longer hospital 
stay: 0.4 (95% C l 0.2-0.6) [LE A l ].68
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Section 3: Pathology of Labor and Labor and Delivery

The administration o f 5 IU o f oxytocin (intrave
nous) [LE A l ]7 or carbetocin 100 |ig IV [LE A2]15 
decreases the blood loss. The anesthesiologist adm in
isters the oxytocin by IV (and not in the uterus). 
Delaying cord clamping even for 3 minutes favors 
child outcome, even in the long term, and has no 
maternal drawbacks [LE D, A l ].72-74

Although this has not been dem onstrated, it 
seems sensible to check manually whether the uter
ine cavity is really empty and whether there are any 
abnorm alities in the shape o f  the uterus. W iping out 
the uterus after delivery o f the placenta with a sponge 
is not worthwhile, and digitally opening the cervix to 
enhance the drainage from  the uterus has no support 
in study data. Blood loss after the delivery o f the 
infant can be dim inished by applying pressure to 
the wound area with an abdom inal gauze pad. This 
can also be consciously used to include a pause in the 
operation. The placement o f (atraum atic) uterine 
clamps and the insertion o f two hem ostatic sutures 
at the corners o f the incision may also decrease the 
blood loss.

Removal of the Placenta during the Cesarean 
Section in Case of a (Complete) Placenta Previa and/or 
Placenta Accreta (Cesarean Hysterectomy)

Placenta accreta is a morbid adherence o f the placenta to 
the myometrium. The incidence was rare before 1950, 
but has increased to possibly 3/1000 deliveries; this is 
related to the increase in number o f cesarean sections. 
Most o f the placenta accreta are inserted at the scar 
o f a previous cesarean section [LE C ].75 Whether 
a uterine dehiscence (niche) should be repaired after 
a cesarean, and whether such a finding is related to 
closure of the uterus with one versus two layers are 
two o f the many questions that remain unanswered. 
It therefore must be realized that if any part o f the 
placenta is located near a previous cesarean section 
scar, a placenta accreta should be considered. Both 
ultrasound and MRI are considered to be useful 
modalities in its diagnosis, although it can never be 
completely conclusive and the definitive diagnosis 
can only be made at surgery [LE D ].76 3D power 
Doppler and MRI possibly have the same good 
test characteristics (sensitivity: 100%; specificity 85%;

Figure 12.24 Bakri balloon tamponade. (A) Tip o f Bakri balloon -  the two “canals' fixed together with a suture thread -  inserted via the 
uterine incision through the cervix; (B) the inflated Bakri balloon after closure o f the uterine incision.
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Chapter 12: Technique for Cesarean Delivery

uterus

uterus

Figure 12.25 B-Lynch procedure. (A) Frontal view: introduction of the suture starting below and leaving just above the uterine incision.
(B) Sagittal view: the suture is introduced and leaves at the dorsal side of the uterus, just above the cervix. (C) Sagital schematic view: the suture 
is tied at the frontal side o f the uterus just above the cervix.

PPV 88%; risk 100%). Both placenta accreta and pla
centa previa increase the risk o f severe postpartum 
hemorrrhage (PPH). As pharmacological treatment 
fails in general in these cases, massive hemorrhage 
occurring after removal o f a placenta previa due to the 
poor contractility o f the lower uterine segment is treated 
with different m odalities by packing o f the lower 
uterine segm ent with gauze, balloon tam ponade 
(Figure 12.24) [LE C /D ],77’78 a stepwise ligation o f 
the uterine vessels or o f the internal iliac arteries, 
uterus com pression with a (modified) B-Lynch p ro
cedure (Figure 12.25) [LE D ],79 and em bolization or

hysterectomy. The lower uterine segment full
thickness com pression sutures, which are applied 
after anterior-posterior decom pression o f the LUS, 
have been shown to be successful in reducing blood 
loss. It consists o f two fast absorbable sutures that are 
passed on both sides o f the uterus, 2 cm from  the 
edge o f the uterus from anterior to posterior and 
then back, and then knotted (Figure 12.26) [LE 
D /C ].79,80 This seems a m ore rational choice for 
this com plication than craniocaudal com pression 
sutures (Hayman), which are prim arily intended 
for treatment o f  uterine atony (Figure 12.27).
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Section 3: Pathology of Labor and Labor and Delivery

tie both ends

uterus

Figure 12.26 Full-thickness compression sutures. (A) An absorbable suture is introduced from the anterior side and then to the posterior 
side and back again. Both ends are 1 cm distant from each other and are tied in the frontal aspect of the uterus, above the cervix.
(B) The compression sutures are introduced at the two sides: 3 cm under the uterine incision and 2 cm from the lateral uterine wall.

Btie both 
uterus ends

cervix uterus

Figure 12.27 Hayman compression sutures. (A) Two separate sutures are introduced just below the uterine incision; (B) the sutures 
are tied at the fundal site of the uterus.

Extra-abdominal or Intra-abdominal 
Uterine Closure
It may be useful to lift the uterus out o f the abdomen, 
as this improves the view o f the uterine incision. 
Compared to the intra-abdominal closure o f the 
uterus, this procedure is associated with a decrease in 
febrile periods o f more than 3 days (RR 0.4; 95% Cl 
0.2-0.97), without a clear difference in other m orbid
ity variables [LE A l ].81 More recent randomized 
studies indicate that the extra-abdominal closure o f 
the uterus is done faster than the intra-abdominal 
closure [LE A2]82 and that intraoperative blood loss

is less [LE A2],83,84 but aside from  that there is also an 
increase in perioperative nausea and tachycardia 
with spinal anesthesia [LE A 2]85 and an increase in 
pain sym ptom s after 6 hours [LEA2]82 and during 
the first 2 postpartum  days [LE A 2].86 It has also 
been reported that the intestinal function resum es 
m ore slowly after extra-abdominal closure [LE A2]79 
and there is uncertainty on an increase (0.24 days; 95% 
Cl 0.08-0.39) [LE A l]81 or decrease in the hospital stay 
(0.8 days) [LE A2].87 However, a recent RCT does 
not confirm all these findings, suggesting that both 
methods can be valid options during surgery with 
a minor decrease in surgery time (3 minutes) and
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Chapter 12: Technique for Cesarean Delivery

a minor difference (0.2 days) in hospital stay after 
intra-abdominal repair [LE A2].87 A meta-analysis -  
including 11 RCTs published before 2008 -  shows no 
differences in all these findings. There are no data 
on adhesion formation as a result of extra-abdominal 
closure o f the uterus [LE C].88

Uterine Closure
The uterine incision is usually closed with a one- or 
two-layer, continuous, atraumatic (non-locking) 
stitch, using multifilament thread (e.g., with polyglac- 
tin 910-1). This produces a better tension distribution 
o f the suture (compared to a locked technique and the 
knotted technique), which can spiral through the 
wound area in a shorter operative time: 7.4 minutes 
(95% C l - 8.4-6.5) [LE A l ],57 with less blood loss:
70 ml (95% C l -102 to -39 ml) and less postoperative 
pain (RR 0.7; 95% C l 0.5-0.9) [LE A l/B ].57'60

In the CAESAR trial no difference in maternal 
infectious m orbidity was found after single- versus 
double-layer closure o f the uterine incision (RR 1.0; 
95% C l 0.9-1.2) [LE A 2].89

Ultrasound testing performed regularly up to 6 
weeks postpartum  shows no difference between 
one-layer and two-layer closures in the decrease in 
thickness o f the uterine scar [LE A2].90

There are no serious arguments against closing 
in two layers, although a minor study found that 
after closing the uterus in one layer there were radio- 
logically fewer scar defects [LE B].91 In patients who 
were randomized for one-layer or for two-layer closure, 
no difference was found in negative outcomes in 
a subsequent pregnancy for either the mother or the 
child (interpregnancy interval, vaginal delivery, preterm 
delivery, placental abruption, uterine dehiscence). 
However, the groups were small, including only 18% 
of the original cohort [LE B].92 A retrospective study 
found more uterine ruptures after one-layer closure 
(OR 4.0; 95% C l 1.4-11.5). In this study, the uterus 
was closed in one layer with chromic catgut suture and 
a locked closure, two factors which contribute to addi
tional necrosis o f the uterine scar and therefore a poorer 
healing o f the scar [LE B].93 In a recent meta-analysis of 
eight observational studies and an RCT (n = 5810 preg
nancies) the risk o f uterine rupture and uterine dehis
cence in a trial o f labor in the next pregnancy was not 
different between single- versus double-layer closure 
(OR 1.7; 95% Cl 0.7-4.4). Interestingly, confirming the 
former study, this risk is compared to double-layer 
closure, increased after a locked single-layer closure

(OR 5.0; 95% C l 2 .6-9 .5) and not after an unlocked 
single-layer closer (OR 0.5; 95% C l 0 .2-1.2) [LE 
C ].94 The ever-continuing discussion led to setting 
up the previously mentioned randomized study 
(“CAESAR”) into the different surgical techniques 
of a cesarean section (National Perinatal Epidemiology 
Unit: www.npeu.ox.ac.uk/caesar).89 In addition to one- 
layer or two-layer closings, this study also looked 
into the effects o f whether or not to close the parietal 
peritoneum. Long-term outcomes, especially on uterine 
rupture in a next pregnancy, await elucidation.

The thickness o f the uterine wall for suturing has 
not been studied sufficiently, just as whether or not to 
include the serosa and/or the decidua in the suturing 
(inverted “endom etrium -sparing” suturing). At this 
time, no valuable recommendations can be form u
lated on these aspects [LE A l ].95 The use o f a large 
abdominal sponge after the infant’s birth for applying 
pressure to the wound area results in a shorter opera
tive time.

Inspection of the Adnexa and Sterilization
It is good practice to inspect (and possibly palpate) the 
adnexa after closing the uterus in order to rule out any 
adnexal pathology. No studies have been done on the 
usefulness o f this procedure.

If the partners made a request for sterilization 
during the weeks prior to the cesarean section, this 
can be done during this phase o f the intervention. 
The most frequently used method is the Pomeroy 
technique, in which a bilateral 2-3 cm portion o f 
fallopian tube is resected at the isthmus level after 
prior distal and proximal ligation. Traditionally, for 
reasons o f a greater inflammatory response, catgut 
was used for this procedure. By analogy with tubal 
ligation in general, the lifetime risk o f a failing tubal 
ligation during a cesarean section is estimated at 
1:200, but specific studies on this have not been pub
lished [LE A l ].7 Sterilizations are also done with 
a Falope Ring or a Filshie clip. It is assumed that by 
using one o f these two techniques the chance o f preg
nancy is more successful after a possible refertiliza
tion. An observational study (2-15 years) showed no 
differences in pregnancy rate between a Pomeroy 
technique (0/203) and Filshie clips application (1/85) 
[LE C] ,96 The Filshie clip application is quicker and is 
simpler. Intraoperative sterilization during a cesarean 
is a practical and safe method and has as a second 
advantage that less negative effects were found on 
ovarian reserve [LE C ].97 Also the placement o f an
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intrauterine device (IUD) through the incision at the 
time o f cesarean birth is a possibility [LE D] ,98

Peritoneal Closure
Despite the fact that since the 1926 article by Kerr it 
has been standard practice to close the visceral and 
parietal peritoneum to prevent adhesions, this 
method has been losing popularity in recent years. 
It appeared that when suturing the peritoneum there 
was a slower postoperative recovery.

The advantages o f not closing the peritoneum  
com pared to closing it are as follows:

• Owing to a possible diminished ischemia because 
o f suturing and a decreased fibrinolysis shown in 
animal experiments it is now generally believed 
that closing the peritoneum actually causes more 
adhesion formation [LE A2/B].45,99 The percentage 
of serious adhesions increases with each cesarean 
section. The percentage is 0.2% for the first cesarean 
section, while 11.5% of serious adhesions are 
encountered in the second cesarean, and this 
increases to 44.5% in the fourth cesarean [LE C].1 
In one follow-up study o f an RCT comparing the 
Pfannenstiel cesarean with a modified (Joel-Cohen) 
cesarean technique (with without bladder formation 
and with non-closure o f the peritoneum; 62 patients 
in each group), the number of adhesions seen at 
repeat cesarean (the primary outcome) was higher 
with a Pfannenstiel cesarean (RR 3.1; 95% Cl 1.
5-6.8). In the classic Pfannenstiel technique there 
was also more fibrosis o f the anterior abdominal 
wall and the bladder was found adherent to the 
uterus more often [LE A2].101 With the repeat cesar
ean, operation time, blood loss, time to mobiliza
tion, and postoperative hospital stay all favored the 
modified technique. In an RCT where closure and 
non-closure o f both the visceral and parietal perito
neum were compared, the proportion o f patients 
with adhesions at repeat cesarean was the same in 
both groups (60% in the closure and 51% in the non
closure group; p = 0.31), with comparable mean 
adhesion scores [LE A2].102

• This debate is still ongoing as a meta-analysis (33 
observational studies) provided strong evidence 
for closure o f the peritoneum. Two groups -  
with and without closure o f the peritoneum -  
were compared using the Stark technique. More 
adhesions were found when the peritoneum was 
left open compared to when it was closed (OR 4.7; 
95% Cl 3.3-6.6) [LE A l ].103

• A randomized study showed that there is less 
chance o f ileus when the peritoneum is left open. 
Not closing both peritoneal layers is not linked to 
more wound dehiscence and it also shortens the 
surgical duration (7.3 minutes; 95% C l 8.4-6.4 
minutes) [LE A 1/2/B].99,104-106

• Fewer infections occur and there is a decrease 
in febrile duration (OR 0.62; 95% Cl 0.41-0.94) 
[LE A l/2 ].99'104 This finding was confirmed in the 
CAESAR trial where no difference in maternal 
infectious morbidity was found after closure ver
sus non-closure o f the pelvic peritoneum (RR 0.9; 
95% C l 0.8-1.1) [LE A2].89

• The need for pain medication is lessened [LE A2].105 
All o f this results in a decrease in hospitalization 
stay by less than 1 day (-0.4; 95% C l -0.5 to -0.3) 
[LE A l ]104 making the cesarean section less 
expensive.

The problem with these data is that they are primarily 
based on short-term results. In contrast to the Stark 
study [LE B],46 two recent prospective studies found 
that the number o f adhesions increases in the long 
term [LE B],106,107 In a group o f patients who under
went a prim ary cesarean section after a prior cesarean 
in which the peritoneal layers were closed, there were 
clearly less adhesions (OR 0.20; 95% C l 0.08-0.49) 
compared to a group in which the peritoneal layers 
were not closed [LE B].107 This was confirmed in 
a randomized study in which closure or non-closure 
o f the peritoneal layers was observed in a second 
cesarean. More adhesions were observed in the non
closure group (RR 3.2; 95% C l 1.0-10.2) [LE B ].106 
Although the evidence points in the direction o f not 
closing the peritoneum, the results o f the CAESAR 
trial should shed m ore light on this m atter (National 
Perinatal Epidemiology Unit; www.npeu.ox.ac.uk/cae 
sar).89

Fascia Closure
No study data are available on the short- and long-term 
results of methods and materials for closing the fascia 
[LE A l].94 In most cases one continuous (non-locked) 
suture is used [LE A l],108 either with a monofilament 
suture, e.g., polydioxanone (PDS) 0, or absorbable, 
twisted synthetic suture, such as polyglactin 910-1. 
For this, the 10-10 rule or the 20-10 rule can be used: 
the distance between the sutures, 10 or 20 mm, and the 
distance to the fascial edge, 10 mm. The advantage of 
a continuous suture is that the spiraling closure o f fascia 
results in a more even pressure distribution on the
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Chapter 12: Technique for Cesarean Delivery

fascial edges. This continuous suture may be fixed on 
both sides to separately placed corner stitches.

There are no study results on the benefits or 
adverse effects o f approxim ating the rectus muscles 
over the midline. There is a general consensus that 
this intervention has potentially more disadvantages 
than advantages [LE A l ].94

Subcutis Closure
The theoretical advantages and disadvantages o f clos
ing the subcutaneous fat layer are interpreted differ
ently, depending on the thickness o f the subcutis [LE 
A l ].108 As a theoretical advantage, closing the subcu
taneous layer has better wound healing because o f 
a lesser chance o f hem atom as and seromas. 
The value o f the study is doubtful due to the subjec
tivity in the assessm ent o f the endpoints o f the study. 
In a randomized, non-blinded study no advantage 
was found in subcutis closure after 4 months, with 
respect to wound healing and patient satisfaction [LE 
B]109 Furthermore, the conclusion o f m ost studies 
advise against subcutis closure. The meta-analysis o f 
the whole group did not demonstrate any advantages 
in terms o f wound infections, operational duration, 
and average blood loss. Nevertheless, there are indica
tions that less hem atom a and serom a formation 
occurs when the subcutis has been closed (RR 0.5; 
95% C l 0 .3-0 .8) [LE A l ].108

Thin Subcutis
In case o f a very thin subcutis, it seems prudent to close 
it in order to prevent skin adhesions to the fascia. Also, 
the subcutis contains a very fine connective tissue net 
that, if  approximated, decreases traction on the skin.

Thick Subcutis
If the subcutis is thicker (>2-3 cm), it is a good idea to 
close it, e.g., with polyglycolic acid 3.0 or Rapide 
polyglactin 910. This has a favorable effect on decreas
ing the amount o f hem atom as and serom as (RR 0.42; 
95% C l 0.24-0.75) and infections [LE A l ].95

It is recommended to close or drain a subcuta
neous layer with a thickness o f at least 2-3  cm. If, 
however, a subcutis o f 2-3 cm or more is not closed, 
again fewer wound complications are reported with 
the placement o f a 24-hour wound drain [LE A l ].95 
There are no com parative studies on suturing versus 
draining, or on a com bination o f both.

In the CAESAR trial no difference in maternal 
infectious morbidity was found after liberal versus

restricted use o f a subrectus sheath drain (RR 0.9; 
95% C l 0.8-1.1) [LE A2].89

Skin Closure
There is no general consensus on the method for 
closing the skin after a cesarean section.

The skin can be closed with a continuous, intracu- 
taneous absorbable suture that does not have to be 
removed (e.g., Rapide polyglactin 910 or polyglactin 
910 4-0). Using staples is a faster method (5-10 m in
utes) [LE A l],110,111 but in one study more pain symp
toms were reported [LE A l]110; however, a more recent 
RCT shows significantly less pain 6 weeks post- 
operatively [LE A1/A2],110,112 The results for incision 
appearance are comparable ([LE B]109 and [LE A2]112), 
especially where the neat wound edges are not lost as 
a result o f the (unnecessary) gain in speed. A meta
analysis, however, showed more wound separation (OR 
4.0; 95% C l 2.1-8.0) and more wound complications 
(OR 2.1; 95% Cl 1.3-3.5) [LE A l],111 suggesting 
a possible benefit in using subcuticular stitches for 
closure o f a cesarean section.

Conclusions
In summary, there appears to be an advantage to re
placing several sharp incision steps in the cesarean sec
tion technique with digital steps [LE A1/2/C].113-115 Two 
modifications, the Misgav-Ladach or the Joel-Cohen 
modification, have shown a number o f advantages 
compared to the Pfannenstiel technique, whereby 
a reduction o f 65% has been found in reported post
operative morbidity in general (RR 0.4; 95% Cl 
0.1-0.9). More specifically this concerns (except for 
adhesions) only the following short-term results:

• a shorter operation time: 11 minutes (95% Cl -6  
to -17 minutes);

• less blood loss: 58 ml (95% C l -8  to -109 ml);
• less fever (RR 0.35; 95% C l 0.1-0.9), and decreased 

antibiotics use (RR 0.5; 95% Cl 0.3-0.8);
• less suturing material [LE C ];113
• shorter duration o f postoperative pain: 14.2 hours 

(95% Cl -10.0 to -18.3 hours), less use o f injections 
for pain relief: -0.9 injections (95% Cl -0.6 to -1.2), 
and less use of analgesics (RR 0.6; 95% Cl 0.4-0.8);

• shorter hospitalization time: 1.5 days (95% C l -0.8 
to - 2.2 days);

• tendency for a 6.7-hour (95% Cl -15.3-1.8 hours) 
[LE A l ]115 faster recovery o f intestinal function 
[L E C ];113
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Table 12.1 Comparison between complication rates after cesarean and vaginal deliveries

Section 3: Pathology of Labor and Labor and Delivery

Absolute risk (%) Relative risk (RR) Evidence (LE)

Cesarean section Vaginal Cesarean section 95% Cl Degree

versus vaginal

Maternal effects

Peripartum
Perineal pain 2 5 0.3 0.2-0.6 A2
Abdominal pain 9 5 1.9 1.3-2.8 A2
Bladder or intestinal lesion 0.1 0.001 25.2-36.6 2.6-243.5 C
Re-intervention 0.5 0.03 17.58 9.4-32.1 B
Hysterectomy 0.7-0.8 0.01-0.02 44.0-95.5 22.5-136.9 B
Intensive care admission 0.9 0.1 9 7.2-11.2 C
Thromboembolism General = 0.04-0.16 3.8 2.0-4.9 B
Hospitalization stay extension 3-4 days 1-2 days A2
Readmission after discharge 5.3 2.2 3.8 2.0-4.9 B
Maternal death 0.008 0.002 4.9 3.0-8.0 C
Hemorrhage >1000 ml 0.5 0.7 0.8 0.4-4.4 A1
Infection 6.4 4.9 1.3 1.0-1.7 A l
Trauma of the genital tract 0.6 0.8 1.2 0.4-3.4 A l

Long term
Urinary incontinence (3 months) 4.5 7.3 0.6 0.4-0.9 A2
Urethrocystocele General = 5 0.6 0.5-0.9 C
Fecal incontinence 0.8 1.5 0.5 0.2-1.6 A2
Back pain 11.3 12.2 0.9 0.7-1.2 A2
Postnatal depression 10.1 10.8 0.9 0.7-1.2 A2
Dyspareunia 17 18.7 0.9 0.7-1.1 A2

Effect on next pregnancy
No next pregnancy 42 29 1.5 1.1-2.0 B
Placenta previa 0.4-0.8 0.2-0.5 1.3-1.6 1.0-2.0 B
Scar rupture 0.4 0.01 42.2 31.5-57.2 B

Neonatal effects

Intrauterine death 0.4 0.2 1.6 1.2-2.3 B
Respiratory morbidity after elective 3.5 0.5 6.8 5.2-8.9 C

cesarean section
Neonatal death (excluding breech) 0.1 0.1 1.1 0.1-8.4 B
Intracranial bleeding 0.008-0.04 0.01-0.03 0.6 0.1 -2.5 B
Brachial plexus lesion General = 0.05 0.5 0.1—1.9 C
Cerebral palsy General = 0.2 C

Source: NICE guidelines, 2004, pages 22-3.7

less time before oral intake can begin: 3.9 hours 
(95% Cl -0.7 to -7.1 hours); 
fewer adhesions in a second cesarean section 
[LE B ];45'107’116
no difference in the number o f wound infections 
(RR 1.4; 95% Cl 0.5-3.9);
no difference in wound dehiscences (RR 0.9; 95% 
C l 0.4-2.1);
no difference in Apgar scores <7 (RR 0.2; 95% 
C l 0.01-3.7 hours).

Complications 

Maternal Complications
Com plications in cesarean sections are not that rare 
and they must always be weighed against the possible 
complications o f a vaginal delivery. A com parison 
between maternal and neonatal com plications in 
a cesarean versus a vaginal delivery is shown in 
Table 12.1 [LE A l ].7 It is im portant to identify these 
complications correctly and communicate them to the
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Chapter 12: Technique for Cesarean Delivery

pregnant woman during the informational discussion 
prior to the procedure. From a recent Norwegian 
study it appears that one or more apparent maternal 
com plications occur in 21% o f all cesarean sections, 
and have been coded as such by the surgeon [LE C ].28

In the following circumstances the chance o f 
maternal com plications is increased:

• In an advanced (>9 cm or more) dilatation the risk 
o f com plication is 33%, compared to 17% in the 
case o f no dilatation (OR 2.4; 95% C l 1.8-3.2). 
As the dilatation advances, a higher number o f 
emergency cesarean sections take place and the 
percentage o f GA -  which carries a higher m ater
nal risk -  also increases drastically [LE C ].28 
In emergency cesarean sections no increase has 
been found in blood loss and bladder or intestinal 
lesions [LE B ].31

• Unplanned cesarean sections carry a higher risk o f 
complications (24%) than planned ones (16%; OR 
1.6; 95% Cl 1.3-2.0) [LE B].28

• The risks are greater in case o f insufficient super
vision and insufficient experience. Experience can 
be improved by practicing in a sk ills  lab .

• There is a greater risk with cesarean sections in the 
preterm period (<30 weeks): RR 1.0 (95% Cl
1.1-3.1).

• There is a greater risk with ruptured membranes.
• There is a greater risk with a fully engaged head.
• A m acrosom ic infant increases the risk for the 

mother.
• “H aste” appears to be an independent risk factor 

(RR 1.7) [LE C ].28
• Maternal obesity (BMI >30 kg/m 2) is an indepen

dent risk factor in the occurrence o f complications 
after cesarean sections. As a result o f obesity, 
surgeons not only find more technical difficulties 
that can lengthen the operational duration, but 
also there is m ore blood loss, as well as a greater 
chance o f postoperative wound infections and 
thromboembolic com plications [LE C ].37

• Prior pelvic surgery also increases the chance of 
complications.

Re-closing o f a dehiscent cesarean scar o f the skin is 
associated with faster healing o f the wound and fewer 
postoperative visits to the outpatient clinic than with 
secondary wound healing [LE A l ].117 Not enough 
study data are available regarding the moment and 
the technique o f the re-intervention and the benefit o f 
antibiotics [LE A l ].95

Neonatal Complications
In a cesarean section respiratory complications, such 
as tachypnea (wet lung syndrome and respiratory 
distress syndrome [RDS] type II), RDS, and pulmonary 
hypertension, become elevated, possibly because in 
a cesarean section less amniotic fluid is removed 
from the lungs [LE C ].118 The literature describes 
greatly divergent ORs in this respect: for tachypnea 
(OR 1.2-2.8); RDS (OR 1.3-7.1); persistent pulm on
ary hypertension (OR 4.6; 95% C l 1.9-11).

The risk o f neonatal complications is influenced 
by the following factors.

• Contraction activity: a protective effect is found in 
having had contractions (OR 1.9; 95% Cl 1.2-2.9). 
Without contraction activity the OR is 2.6 (95% Cl 1. 
3-2.8) [LE B].119 In a cesarean section between 34 
and 37 weeks (without prior contraction activity) 
there is an occurrence o f neonatal intensive care 
hospitalization due to serious RDS in 28% of neo
nates; in 30%, admission is needed due to mild RDS.

• Gestational age: this is the most important risk factor
(a cesarean section before 36 weeks has an OR of 2.1; 
95% Cl 1.0-4.4 o f serious RDS). In addition, single
ton pregnancies (OR 3.2; 95% Cl 1.5-6.7) and a fetal 
indication of a cesarean section (OR 2.7; 95% Cl 1.
2-5.7) have a risk elevation effect, while early rup
turing of the membranes has a protective action (OR
0.2; 95% Cl 0.1-0.8) against contracting serious RDS 
[LE C].120 In a group of children born after an 
elective cesarean section from the 37th week it
appeared that between 5.1% and 6.2% of the
children had contracted respiratory complications 
[LE B/C],121,122 Prevention is highly dependent on 
the gestational age: at 37 weeks the incidence is 73.8/ 
1000 and it decreases to 17.8 at 39 weeks [LE B].118 
See Table 12.2 [LE b/D ].120’123,124

Table 12.2 Neonatal complications related to gestational age

Gestational Neonatal OR to respiratory

age in respiratory morbidity

weeks complications [LE B]124

after elective 

cesarean section 

(range in %)

37 0/7-37 6/7 7.4-11 3.9 (95% Cl 2.4-6.5J

38 0/7-38 6/7 4.2-8.4 3.0 (95% Cl 2.1 -4.3)

39 0/7-40 0/7 0.8-2.1 1.9 (95% Cl 1.2-3.0)
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Section 3: Pathology of Labor and Labor and Delivery

In the entire group o f term pregnancies, after 
a planned cesarean section the number o f pulmonary 
complications is low at 1.6% (but twice as much, 
however, com pared to a planned vaginal delivery: 
RR 2.1; 95% Cl 1.2-3.7) and there are also nearly 
twice the amount o f adm issions to the neonatal 
intensive care unit at 10% (RR 1.7; 95% Cl 1.4-2.2) 
[LE B ].125

For infants born at a gestational age o f >39 weeks, 
no difference is encountered in pulmonary com plica
tions [LE B/D ],121,125 This is the decisive argument for 
planning an elective cesarean section as early as week
39 0/7 or to wait for spontaneous contraction activity 
and then perform a cesarean section [LE A2].126 
To decrease the number o f emergency cesarean 
sections it can locally be agreed, in principle, to only 
perform primary cesarean sections from week 38 0/7.

Follow-up Care after Cesarean Sections
The following can be noted with regard to after-care 
for cesarean sections [LE A l ].7 Just as after a vaginal 
delivery, early direct skin contact between mother and 
child has a positive influence on the mother/child 
relationship, as well as the success rate o f breastfeed
ing. It is therefore recommended to stimulate the 
mother/child contact as early as possible after the 
cesarean section [LE D ].127

Besides continuing the epidural analgesic, opiates 
are indicated for perioperative and immediate post
operative pain relief, while in the later postpartum  
period preference is given to non-steroidal anti
inflammatory medication. During an uncomplicated 
postpartum  development after a cesarean section, the 
woman may commence eating and drinking on 
request and an early discharge is not contraindicated.

Long-term Complications
After a previous cesarean section, the risk o f serious 
complications is increased in a subsequent pregnancy.

• There is a greater chance o f a cesarean section in 
a subsequent pregnancy. It is assum ed that 
approximately 50% o f cesarean sections concern 
a previous cesarean section in the medical history.

• The OR o f a placenta previa is 1.9 (95% C l 1.7-2.2) 
to 2.7 (95% C l 2.3-3.2) [LE A l ].128 The risk o f 
a placenta previa (or other serious maternal m or
bidity) increases with the number o f cesarean 
sections in the medical history and the parity 
[LE B],128,129 A para 2 with one cesarean section

in the history already has an increased risk of 
placenta previa (OR 1.4; 95% C l 1.1-1.8). This 
risk increases even m ore with the parity and the 
number o f cesarean sections: para 3 with three 
prior cesarean sections (OR 4.1; 95% Cl
1.5-11.0) [LE B].130

• Placenta accreta is found especially in a patient 
with a placenta previa and prior cesarean section. 
In a second cesarean section this percentage is 
11%; in a third cesarean section it is as much as 
40% [LE B ].130 In the absence o f placenta previa, 
the OR for a placenta accreta is 2.4 (95% Cl 
1.3-4.3) in a third cesarean section. After 
a fourth cesarean section, the OR for 
a hysterectomy is 3.8 (2.4-6.0) [LE B ].130

• There is an increased risk o f a uterine rupture 
in a subsequent vaginal delivery o f 3.9 per 1000 
deliveries compared to 1.6 per 1000 in an elective 
subsequent cesarean section (OR 2.1; 95% Cl
1.5-3.1) [LE A l ].131

• Prenatal death beyond 39 weeks o f a subsequent 
pregnancy is slightly increased: 1.1/1000 com 
pared to 0.5/1000 in a pregnancy without cesarean 
section, in which the relative risk after 34 weeks 
is already increased: RR 2.7 (95% C l 1.7-4.3) 
[LE B ].132 This association is only found in the 
African American population (OR 1.4; 95% 
C l 1.1-1.7) [L E B ].133

• There is more perinatal death in attempted vaginal 
delivery than in elective cesarean sections: RR 11.6 
(95% Cl 1.6-86.7) [LE B ].134

• Maternal death remains rare, although many 
other form s o f surgical morbidity, such as bladder 
and intestinal lesions, necessity o f a blood transfu
sion, artificial respiration, and intensive care 
hospitalization, increase with the number o f cesar
ean sections in the medical history.

• Subfertility is slightly increased after a term 
primary cesarean section (RR 1.2; 95% Cl
1.1-1.2) [LE C ].135

Pregnancy and Delivery after 
Cesarean Section
After a cesarean section for a non-repetitive indica
tion, and in the absence o f contraindications during 
the next pregnancy, a vaginal delivery can be pursued. 
It is not known whether this advice is also true after 
(two or) three cesarean sections in the medical his
tory. The literature reports a variable chance of
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Chapter 12: Technique for Cesarean Delivery

successful vaginal delivery after a cesarean section, 
varying between 21% and 86% [LE A l ].7 The choice 
o f a delivery method after prior cesarean section is 
once again a joint decision between the physician and 
the pregnant woman and her partner, who m ust be 
sufficiently informed. The potential pros and cons o f 
both delivery methods m ust be considered in this 
decision, as well as the potential risks o f scar rupture 
and perinatal mortality/morbidity.

The chance o f a vaginal delivery after a prior 
cesarean section increases if  a vaginal delivery was 
already perform ed before that, and decreases if  the 
woman has already had m ore than one cesarean 
section [LE A l ].7 Pregnant women with a cesarean 
scar are recom m ended to give birth in a setting 
with an availability o f continuous electronic fetal 
m onitoring and a possibility for emergency cesar
ean section under safe circumstances.

Perimortem Cesarean
After a maternal cardiac arrest and a non-immediate 
successful resuscitation, it is recommended to per
form a cesarean section within 4 minutes, in order 
to increase the chance o f survival o f the infant as well 
as a chance o f a successful cardiopulm onary resusci
tation. Although the data are far from optimal, the 
neonatal results do not appear unfavorable, and there 
is a clear improvement o f the cardiac output after the 
cesarean section [LE C ].136

Important Points and 
Recommendations

Preoperative Aspects
• Regional anesthesia for cesarean section is safer 

than GA [LE A l].
• Positioning o f the mother in a semi-prone side

ways lie on the left side reduces the chance of 
maternal hypotension [LE D].

Operative Aspects
• To prevent neonatal respiratory morbidity, it is best 

to plan an elective cesarean section during the last 
week o f the pregnancy (>39 weeks) [LE A l].

• Opening the abdominal wall according to the 
Joel-Cohen technique reduces the total opera
tional time and the postoperative febrile morbidity 
[LE A l].

• It is advisable not to routinely slide the bladder out 
o f the way and open the lower uterine segment 
above the vesicouterine fold [LE A l],

• Opening the lower uterine segm ent by digital 
extension o f the scar reduces the blood loss 
and the need for postpartum  transfusion 
[LE A l].

• A single RCT shows that digitally opening the 
lower uterine segment in a craniocaudal direction 
is preferred [LE A2].

• The one-time administration o f antibiotics before 
making the skin incision reduces the chance o f 
postpartum  endometritis and wound infections 
[LE A l].

• The administration o f oxytocin agonists (oxytocin 
or carbetocin) is desirable to prevent significant 
blood loss after a cesarean section [LE D ].137

• Waiting for spontaneous expulsion o f the 
placenta, with or without slight umbilical cord 
traction, reduces the risk o f postpartum  endom e
tritis and blood loss [LE A l].

• Extra-abdominal placement o f the uterus before 
closing the uterine incision reduces postpartum 
fever and blood loss [LE A l].

• Not suturing the peritoneum (both visceral and 
parietal) reduces the risk o f postoperative fever, 
the total operational time, and hospitalization 
duration [LE A l].

• The closing o f a midline abdominal wall incision 
with a continuous mass closure with slowly absorb
able suture material reduces the risk of scar rupture 
[LE A l].

• Not closing a subcutis o f less than 2-3  cm in 
thickness reduces the risk o f wound infection or 
bleeding [LE A l].

• Closing a subcutis o f greater than 2-3  cm in 
thickness reduces the risk o f wound infection or 
bleeding [LEA1],

• The routine use o f subcutaneous drains has no 
advantages [LE D].

• Placing a wound drain in a non-sutured subcutis 
between 2 and 3 cm in thickness reduces the risk o f 
wound complications [LE A l],

Postoperative Aspects
• Im m ediate skin contact between m other and 

child as soon as possible after the cesarean sec
tion stim ulates the m other/child bonding and 
increases breastfeeding success [LE A l] .
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Section 3: Pathology of Labor and Labor and Delivery

• Opiates are the analgesics o f choice during the early 
postpartum period after cesarean section, while 
during the late postpartum period non-steroidal 
anti-inflammatory agents are preferred [LE A l].

• During the uncomplicated postpartum  period 
after cesarean section the patient may commence 
eating and drinking as desired [LE A l],
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Chapter

13
Sphincter Injury
M. Weemhoff, C. Willekes, and M.E. Vierhout

General Inform ation 
Introduction
It is very important to properly diagnose and repair 
sphincter injuries, as there is a significant chance of 
long-term morbidity. After a sphincter injury, women 
often suffer from emotional, physical, and/or sexual 
problems. Even after optimal (peri)operative care there 
are still many residual symptoms and complications. 
The care for this patient group is therefore o f great 
importance, not only immediately after the childbirth, 
but also in the long term and when counseling towards 
a new pregnancy. The goal o f this chapter is to provide 
the information that is essential to achieve this care.

Definition
Sphincter injury (synonyms: third- or fourth-degree 
tears, complete tear) is defined as a tear involving the 
anal sphincters.

Prevalence
The prevalence o f sphincter injuries was 2% in a 
Dutch study analyzing 284 783 deliveries in 
a national database [LE B ].1 However, recent studies 
show a much higher percentage. In a 2006 study, 
251 postpartum  prim iparas were examined by the 
person who supervised the delivery and by an expert. 
In 24.5% o f the deliveries a sphincter injury was diag
nosed. There was a large difference between the phys
ical examination performed by the person who had 
supervised the delivery (11%), and the expert (24.5%) 
[LE B ].2 This study shows the importance o f good 
training in diagnosing sphincter injuries. Sphincter 
injuries will only heal properly if the injury is recog
nized and acknowledged in a timely manner.

Anatomy and Function
Anatomy
The anal sphincter complex consists o f the external anal 
sphincter (EAS) and the internal anal sphincter (IAS) 
(Figure 13.1). These two sphincter components are sepa
rated from each other by a thin fibromuscular longi
tudinal layer, which is an extension o f the longitudinal 
smooth muscle o f the rectum and the internal transverse 
muscle fibers o f the anal levator muscle. The internal 
anal sphincter is a widened extension o f the circular 
smooth muscle layer of the intestine. Macroscopically, 
the internal anal sphincter has a pale aspect and can be 
distinguished from the red external anal sphincter. 
The difference in color can be described as the color of 
chicken meat versus the color o f red beefsteak

Alongside the sphincter there is ischioanal fat, 
which can serve as a marker to confirm that the 
structure is part o f the sphincter. The external anal 
sphincter has a length o f approximately 2 cm. 
In women, the external anal sphincter is thinner on 
the ventral side than on the dorsal side. On the ante
rior side, the muscle fibers o f the anal sphincter are 
connected to the muscle fibers o f the bulbospongiosus 
muscle and to the coccyx on the posterior side.

Besides the anal sphincter complex, the puborectal 
muscle is also important in maintaining continence 
(see Figure 13.3). The puborectal muscle is the most 
caudal part o f the anal levator muscle. The puborectal 
fibers run from the rear o f the pubic bone and from the 
tendinous arch in a loop around the rectum and are 
responsible for the formation o f the anorectal angle.

Innervation
Since the involuntary internal anal sphincter is 
a continuation o f the circular muscle fibers o f the 
rectum, it has the same innervation from the cranial

O bste tric  In terven tio n s , ed. P. Joep Dorr, Vincent M. Khouw, Frank A. Chervenak, Am os Grunebaum , Yves lacquem yn, 
and Jan G. Nijhuis. Published by Cam bridge University Press. © Cam bridge University Press 2017.
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Section 3: Pathology o f Labor and Labor and Delivery
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Figure 13.1 Cross-section of the anal sphincter complex.

anal levator muscle 

puborectal sling

Internal anal 
sphincter (IAS)

external anal 
sphincter (EAS)

anal mucosa

rectum

fibromuscular longitudinal 
intersphincteric space ischioanal fat

direction through sympathetic nerves o f the pelvic 
plexus and parasympathetically from level S2-S4 via 
the splanchnic pelvic nerves. The voluntary external 
anal sphincter (striated muscle tissue) is innervated 
from the lateral side through rectal and sacral 
branches o f the pudendal nerve, which comes from 
S2-S4. The puborectal muscle has a dual innervation 
through the anal levator nerve (S3-S4) on the inside 
and the pudendal nerve from the outside o f the pelvic 
floor (Figure 13.2).

Continence

Stool continence takes more than a properly function
ing sphincter complex. Many structures play a role in 
the continence mechanism. Incontinence can be 
a consequence o f myogenic and neurogenic factors. 
The internal anal sphincter is in a continuous tonic 
contraction and determines 50-85% o f the resting 
tonus o f the anal sphincter. Injury to the internal

anal sphincter is associated with incontinence for 
flatus and soiling (unexpected leakage o f small quan
tities o f liquid stools). The external anal sphincter is 
also in a continuous state o f tonic contraction. 
The external anal sphincter contributes 30% o f the 
instinctive resting tonus through a reflex arch at the 
level o f the cauda equina. Injury o f the pudendal 
nerve can lead directly to incontinence problems. 
The puborectal sling form s the anorectal angle of 
almost 90°, which through contraction form s a type 
o f functional valve action and consequently plays 
a role in the continence mechanism (Figure 13.3).

Risk Factors and Sphincter Injury 
Prevention
The m ost important risk factors for the occurrence of 
third- or fourth-degree tears are instrumental vaginal 
delivery, the first vaginal delivery, a large infant,
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Chapter 13: Sphincter Injury

D
E

F

G
H

J
K
L

A. aorta
8. a. iliaca communis
C. S2
D. S3
E. a. iliaca interna
F. S4
G. anal levator muscle
H. a. iliaca externa
I. rectum
J. sphincter ani internus 
K. sphincter ani externus 
L. ischioanal fat

1. plexus hypogastricus superior
2. n. hypogastricus
3. truncus sympathicus
4. plexus pelvinus = plexus 

hypogastricus inferior
5. n. levator ani
6. nn. splanchnici pelvici
7. n. pudendus
8. nn. rectalis inferiores

Figure 13.2 Innervation of the rectum, sphincter, and anal levator muscle.

shoulder dystocia, persistent occipitoposterior posi
tion, and a perineal length less than 2.5 cm. 
In addition, induction o f labor, prolonged labor and 
delivery, and a second stage longer than 1 hour are 
associated with third- and fourth-degree tears 
[LE A l/B ].3'4 All form s o f operational deliveries are 
associated with an increased risk o f sphincter injury, 
but forceps extraction clearly indicates the greatest

risk o f sphincter injury [LE B]. Table 13.1 shows the 
risk factors for assisted deliveries as they were identi
fied in an analysis o f a 284 783 deliveries in a national 
obstetric database registry (Landelijke Verloskunde 
Registratie, LVR).

In contrast with a mediolateral episiotomy, 
a midline episiotomy is associated with an increased 
risk o f sphincter injury [LE A l ].5 A mediolateral
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Section 3: Pathology o f Labor and Labor and Delivery

Table 13.1 Risk of operational deliveries for the occurrence of 
sphincter injury [LE B]1

Perform ed in num ber 

o f patients with 

sphincter injury/ 

perform ed in total 

num ber of w om en

OR

(95% Cl)

Forceps 348/7478 3.53 (3.11-4.02)

Vacuum 646/21 254 1.68(1.52-1.86)

Fundus 
pressure (FP)

191/9176 1.83 (1.57-2.14)

Forceps with FP 27/522 4.62 (3.09-6.89)

Vacuum with FP 74/2661 1.78 (1.40-2.28)

Table 13.2 Classification of tears according to Sultan 

Grade 1 Skin tear only

Grade 2 Skin and perineal tear with intact
sphincter

Grade 3 Tear to perineum and anal sphincter
Grade 3a Tear <50% o f EAS
Grade 3b Tear >50% o f EAS
Grade 3c Tear in both the

IAS and the EAS

Grade 4 Tear in perineum, anal sphincter, and anal
mucosa

1. symphysis
2. puborectal sling
3. axis of the rectal ampulla
4. axis of the anal canal
5. external anal sphincter

Figure 13.3 During defecation the anorectal angle changes 
through relaxation o f the puborectal sling.

episiotomy can decrease the risk o f sphincter injury 
(OR 0.21; 95% Cl 0.19-0.23), but cannot prevent 
a sphincter injury in all cases [LE B].5 The angle o f 
the mediolateral episiotomy is important, because 
a greater angle o f the episiotomy with respect to the 
midline is linked to a lower risk o f sphincter injury 
(see also Figures 2.65-67) [LE B ].6

Figure 13.4 Classification of third- and fourth-degree tears.

Classification of Tears
In 2002, Sultan introduced a classification for perineal 
and sphincter tears. This classification has been 
adopted globally by international organizations as 
the standard classification (Table 13.2, Figure 13.4).7

In case o f doubt o f the classification o f a third- 
degree tear, it is advised to choose the highest degree 
to avoid the risk o f undertreatment.

A defect up to the anal m ucosa behind the level o f 
the sphincter, thus with an intact internal and external 
anal sphincter, is not classified as a fourth-degree tear, 
but m ust be described.

A rectal examination is essential for proper classi
fication o f the sphincter injury, not only to examine 
the anal m ucosa, but also frequently stretching o f the 
m uscular fibers is needed to assess the sphincters
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Figure 13.5 Rectal examination (A) and cross-section (B).

(Figure 13.5). In the anal examination, the index finger 
is in the anus and the thumb rests on the sphincter. 
The sphincter is palpated between the thumb and the 
index finger. In case o f doubt, the patient may be asked 
to contract the anus. A defect can then be felt more 
clearly. A rectal examination must therefore precede 
any suturing.

Then, after the suturing, another rectal examination 
is performed to verify that there is good continuity again 
and to check whether the suturing caused any uninten
tional perforation in the mucous membrane. Reluctance 
to do a post-suturing rectal examination out o f fear of 
damaging the sutures is not prudent. Obviously, this 
must be done with the necessary caution.

Technique

Background
There are two techniques to repair a sphincter defect: 
the end-to-end approxim ation o f the sphincter and 
the overlapping technique, in which both sphincter 
halves are sutured on top o f each other. In the litera
ture there is no convincing evidence that one tech
nique has a better outcome for the patient than the 
other technique [LE A l/2 ].7-13 The m ost important 
aspect in the choice o f technique is to choose the one

that is the most familiar to the surgeon. The disad
vantage o f the overlapping technique is that it cannot 
be used in grade 3a sphincter tears when the external 
sphincter is still largely intact. Surgeons using the 
overlapping technique in a grade 3b or higher sphin- 
ter tear must be trained and have practice in both 
methods, since in a grade 3a sphincter defect an end- 
to-end technique must always be used.

The internal and external anal sphincters each 
have their own function and must both be approxi
mated in the suturing. It is therefore o f utmost 
importance to identify the internal and external anal 
sphincters when closing the sphincter and to ensure 
the proper closure o f both sphincters.

Some authors recommend closing the internal and 
external sphincters separately12,14; however, there is no 
supporting convincing evidence in the literature for this. 
To close the internal anal sphincter separately, both 
sphincter halves must be dissected. This can be techni
cally difficult, with additional chances o f complications 
and, in case o f insufficient experience, even a risk of 
additional damage to the thin and delicate internal 
sphincter.

It is recommended to perform a sphincter repair 
under optimal conditions; this means, with good 
lighting and adequate pain management. These con
ditions are usually optimal in an operating room.
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Section 3: Pathology o f Labor and Labor and Delivery

Until now, studies have not shown a difference in 
the outcome o f fecal incontinence when a complete 
tear is repaired immediately after the delivery, com 
pared to a repair done 8 to 12 hours after the 
delivery.15 In such cases the disadvantage o f waiting 
to repair the complete tear may be weighed against the 
advantage o f asking a more experienced gynecologist 
to perform or supervise the operation.

Suturing Procedure
A grade 3a tear, in which the external anal sphincter is 
damaged by <50%, is closed with the end-to-end 
method. In a grade 3b tear or higher, either the end-to- 
end method or the overlapping technique may be used. 
In cases where the overlapping technique is chosen, the 
remaining fibers o f the external sphincter that are still 
intact must be cut in order to be able to perform an 
overlap.

In higher stage sphincter defects, one half o f the 
sphincter is often retracted into the muscle’s fibrous 
capsule. On both sides, the internal and external anal 
sphincters are identified and grasped with Allis 
clamps. Besides Allis clamps, other atraumatic clamps 
can be used, such as Duval clamps.

Anal Mucosa

The anal m ucosa is loosely sutured with the knots 
placed intraluminally (Figure 13.6). The most im por
tant argument for this is that the amount o f foreign

bodies in the tissue will be limited as much as possible 
and thereby provide the least chance o f  infection. 
The m ucosa can also be sutured continuously. 
Locked sutures are preferred to prevent retraction of 
the m ucous membrane.

Internal Anal Sphincter

The internal anal sphincter is sutured with side-by- 
side mattress sutures (Figure 13.7). The importance 
o f using m attress sutures lies in the transverse 
traction orientation in a longitudinal muscle to pre
vent tearing.

External Anal Sphincter

It is important to view and approximate the entire 
length o f the anal sphincter. This determines the 
length o f the anal canal, which influences its resting 
tone and the risk o f fecal incontinence [LF C ].16 If the 
entire length o f the muscle is not approximated, the 
functional result will be inferior.

End-to-End Technique

The end-to-end technique for suturing the external 
anal sphincter is accomplished with figure-of-eight 
sutures or mattress sutures. With m attress sutures 
there is nevertheless a short overlap o f the approxi
mated muscle halves. Figure-of-eight sutures consti
tute real end-to-end suturing. Both methods have 
their pros and cons and the surgeon is free to decide 
on the method with which he or she is m ost familiar 
(Figure 13.8).

Detailed Description of End-to-End Technique: Figure-of-Eight

In the end-to-end technique, the figure-of-eight 
sutures are placed as follows (Figure 13.9):

• First, both sphincter halves are identified and 
atraumatic clamps are placed (Figure 13.9A).

• Suturing starts with the left half o f the sphincter. 
The suture enters the top 1 cm from the edge and 
comes out at the bottom  (Figure 13.9B). Then 
a switch is made to the right sphincter half. 
The suture enters the bottom  1 cm from the edge 
and comes out the top (Figure 13.9C). Next, 
another switch is m ade to the left sphincter half 
and there, 1 cm next to the previous stitch, again
1 cm from the edge, in at the top and out at the 
bottom  (Figure 13.9D). Again a switch to the right 
sphincter half and the suture 1 cm next to the 
other stitch, 1 cm from the edge, in from the 
bottom and out the top (Figure 13.9E). This results

Figure 13.6 Anal mucosa.
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Chapter 13: Sphincter Injury

Figure 13.7A-B Internal anal sphincter.

Figure 13.8 External anal sphincter in the end-to-end technique. (A) Figure-of-eight sutures. (B) Mattress sutures.

in sutures with two parallel lines at the bottom  and • After the sutures are placed, the clamps can be
a figure-of-eight at the top (Figure 13.9F). removed and the sutures can be tied.
Two or three sutures are placed next to each other • An overview o f the situation after placing all o f the
with a distance o f 0.5 cm between them. sutures is illustrated in Figure 13.9G.
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Section 3: Pathology o f Labor and Labor and Delivery

Detailed Description of End-to-End Technique: Mattress Sutures

In the end-to-end technique, mattress sutures are
placed as follows (Figure 13.10):

• First, both sphincter halves are identified and 
atraumatic clamps are placed (Figure 13.10A).

• Suturing starts with the left half o f the sphincter. 
The suture enters the top 1 cm from the edge and 
comes out at the bottom (Figure 13.10B). Then 
a switch is made to the right sphincter half. 
The suture enters the bottom 1 cm from the edge 
and comes out the top (Figure 13.10C). Next, the 
suture is inserted into the right sphincter half 0.5 cm 
next to the other stitch, 1 cm from the edge, in at the 
top and out at the bottom (Figure 13.10D). Again 
a switch to the left sphincter half and there 0.5 cm 
next to the previous stitch, again 1 cm from the edge, 
in from the bottom and out the top (Figure 13.10E).

• Two or three sutures are placed next to each other 
with a distance o f 0.5 cm between them.

• After the sutures are placed, the clamps can be 
removed and the sutures can be tied.

• An overview o f the situation after placing all o f the 
sutures is illustrated in Figure 13.10F.

The Overlapping Technique

In the overlapping technique, the m uscle halves
that are grasped by the Allis clam ps are placed
over the top o f  each other, so that the sutures can

be placed in the correct location. It is preferable to
place three overlapping sutures next to each other
(Figure 13.11).

Detailed Description of the Overlapping Technique

In the overlapping technique the sutures are placed as
follows (Figure 13.12A-F and Animation 13.1):

• First, both sphincter halves are identified and 
atraumatic clamps are attached (Figure 13.12A).

• Suturing starts with the left half o f the sphincter. 
The suture enters the top, 2 cm from the edge and 
comes out the bottom. Then a switch is made to the 
right sphincter half. The suture enters the top, 1 cm 
from the edge and comes out the bottom. After that, 
the suture enters the bottom o f the right sphincter 
half and comes out the top in order to finish again 
in the left sphincter half, entering from the bottom 
and coming out the top (Figure 13.12B).

• Preferably, three stitches are m ade next to each 
other with a distance o f 0.5 cm between them 
(Figure 13.12C).

• After the three sutures are placed, the clamps can 
be removed and the sutures can be tightened and 
tied, so that the two sphincter halves are pulled on 
top o f each other (Figure 13.12D).

• Then, a second row is placed with support stitches. 
These go into the top 1 cm from the edge o f the left
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Chapter 13: Sphincter Injury

Figure 13.11 (A) Overview of the external anal sphincter in a grade 3b tear. (B) Overview of the location of the sutures after an overlap 
repair of a grade 3b tear.
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Section 3: Pathology o f Labor and Labor and Delivery

Figure 13.12A-F Detail o f suturing 
with the overlapping technique.

sphincter half and come out the bottom. Then,
2 cm from the edge a firm transverse bite is taken 
into the right sphincter half, coming out the top. 
Then, the suture is finished in the left sphincter 
half, entering from below and coming out on top 
(Figure 13.12E).

• An overview o f the situation after placing all o f the 
sutures is illustrated in Figure 13.12F.

Perineum

When suturing the perineum  it is im portant to build 
up the perineal body with loose or continuous 
sutures. The chance o f a new sphincter injury is 
partially determ ined by the quality o f the perineal 
body and the length o f the perineum . To build up 
the perineal body, it is recom m ended, after suturing 
the sphincter, to place som e additional support 
sutures in the bottom  o f the tear before approxim at
ing the bulbospongiosus m uscle, the urethrovaginal 
m uscle, and the transverse perineal m uscle, as 
in a second-degree tear. The skin is sutured 
intracutaneously.

Suturing Material

The anal m ucosa is sutured with atraumatic polyglac- 
tin 910, polyglycolic acid, or a com parably absorbable 
material with a thickness o f 3-0. The internal and the 
external anal sphincters are sutured with polydioxa- 
none (PDS) 3-0  or other comparable monofilament, 
slowly dissolvable material. An atraumatic and m ono
filament suture is preferred in view o f infections. 
The sphincter must be sutured with dissolvable m ate
rial since non-dissolvable sutures can lead to abscess 
formation. The tensile strength and reabsorption time 
must be sufficiently long for proper healing o f the 
sphincter. Sharp ends o f sutures can cause irritation 
and must therefore be cut short and must be covered 
with a good protective layer. The perineum and the 
skin must be sutured with polyglactin 910, polyglyco
lic acid, or comparable rapidly absorbable material 
with a thickness o f 2-0  or 3-0.

Antibiotics

According to the surgical wound classification (accord
ing to Mayhall), a third-degree tear is considered to be
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Chapter 13: Sphincter Injury

a “contaminated wound” and a fourth-degree tear is 
a “dirty wound” because o f the contamination with 
fecal matter.17 Treatment with antibiotics is advised in 
both cases. An infection causes a risk o f wound prob
lems and a chance o f developing incontinence or fistula 
formation; therefore, it is not prudent to withhold 
treatment with antibiotics [LE A l ].17 If the total tear 
is repaired immediately after childbirth, a single pre
operative dose o f antibiotics will be sufficient. 
If the repair time o f the tear is more than 3 hours, 
a repeated dose o f antibiotics should be considered. 
Prophylaxis for more than 24 hours is not advisable 
and causes unnecessary disturbance o f the microbial 
flora [LE A l ].17 Antibiotics must be administered 
immediately after the sphincter injury is diagnosed. 
Therefore, the antibiotics must be administered in 
the delivery room and not wait until getting to the 
operating room.

Postoperative Phase 

Postoperative Management
• Laxatives: it is advised to prescribe laxatives for 

several weeks [LE D ].12 Lactulose can lead to 
intestinal gas formation, which may cause flatu
lence and false defecation pressure. In that case, 
macrogol/electrolytes or magnesium  hydroxide is 
preferred. If defecation does not occur, there is 
a risk o f bolus formation, with the possible result 
o f severe anal dilatation. Where defecation does 
not occur, enemas are recommended.

• Pain relief: paracetamol and NSAIDs are the m ed
icines o f first choice when pain relief is needed. 
Preparations with codeine must be avoided, as 
they may cause constipation.

• Pelvic floor exercises: the advice is to start pelvic 
floor physiotherapy or pelvic floor exercises after 
a few weeks [LE D ].13

Follow-Up and Consequences of Sphincter 
Injuries
Follow-Up
The follow-up m ust be longer than only one postpar
tum  check-up. If a patient has residual sym ptoms o f 
fecal incontinence, it is important to refer her to 
a pelvic floor physiotherapist, provide dietary m ea
sures, perform  additional diagnostic testing by means 
o f ultrasound imaging and ultimately refer the patient 
to a colorectal surgeon or urogynecologist.

Complications: Postpartum and Late Consequences
Recent studies show that after 12 m onths o f follow- 
up, 60-80%  o f the patients are asym ptom atic 
[LE A 2].12

Frequent complaints after a sphincter injury are: 
perineal pain, dyspareunia, wound dehiscence, recto
vaginal fistulas, and most importantly, incontinence 
for flatulence and feces and fecal urgency.12’18’19 There 
are many women suffering from a persistent sphincter 
defect despite primary recovery, who initially do not 
have any symptoms [LE C ].20-22 Young women can 
compensate quite well with the residual sphincter 
fibers and the puborectal sling. Nevertheless, these 
women have an insecure future since the anal sphinc
ter function deteriorates with age due to prolonged 
conduction times o f the pudendal nerve and fibrosis 
ring o f the internal and external anal sphincter. 
A large section o f women with a sphincter defect 
only develop symptoms at a later age.

Management of Subsequent Pregnancies
The literature provides little data for providing 
evidence-based guidelines for managing subsequent 
pregnancies after prior sphincter injury.12'13

Ninety-five percent o f the women with a sphincter 
injury do not experience a new sphincter injury dur
ing a subsequent pregnancy [LE C ].23 The risk of 
having a (transitory) deterioration o f fecal symptoms 
after a subsequent pregnancy varies in the studies 
from 17% to 24% [LE C ].12,13 This risk is not only 
caused by further damage o f the sphincter, but can 
also arise due to further neurogenic compromise 
because o f engagement o f the fetal head during preg
nancy and delivery. Especially women who after their 
first childbirth had a transitory period o f fecal incon
tinence run an increased risk o f worsening symptoms 
after a subsequent childbirth [LE C ].24

A number o f recommendations can be formulated 
for a subsequent pregnancy [LE D ]12,13:

• In patients without residual symptoms there are 
insufficient reasons for advising against a vaginal 
delivery after a sphincter injury. Counseling on the 
risk o f developing symptoms should be offered. 
If an episiotomy is indicated, a mediolateral episiot
omy with a sufficiently large angle o f 45° to 60° 
from the vertical midline must be made. There is 
insufficient evidence that a routine episiotomy can 
prevent a recurrence o f sphincter injury and there
fore should only be performed on the indication of 
risk factors.
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Section 3: Pathology o f Labor and Labor and Delivery

• Women who continue to have (temporary) resid
ual symptoms after a sphincter injury and women 
with mild residual sym ptoms should be counseled 
that a subsequent vaginal delivery has a risk o f 
com promised sphincter function. Upon proper 
counseling a choice should be made for a vaginal 
delivery or an elective cesarean section.

• In serious persistent symptoms o f fecal inconti
nence and a demonstrable sphincter defect there 
is an indication o f secondary reconstructive 
surgery. If women still have a clear desire to have 
children, it may be contemplated to avoid the risk 
of a cesarean section by first delivering vaginally 
and only then do a reconstruction. The risk 
that further damage in a subsequent delivery will 
influence the result after a secondary sphincter 
reconstruction appears to be minimal on theor
etical grounds.

• After reconstructive surgery o f a sphincter, a cesar
ean section is indicated.

Important Points and 
Recommendations
• Training in diagnosing, classifying, and repairing 

sphincter injuries is o f great importance. Repairing 
an injury is only done after precise diagnosis [LE B].

• All forms o f operative deliveries are associated 
with an increased risk o f sphincter injury, in 
which forceps extraction clearly indicates the 
greatest risk o f sphincter injury. Considering the 
m ajor avoidable risk o f a sphincter injury, forceps 
extraction should be performed with reservation 
[LE B],

• The overlapping technique is just as effective as 
the end-to-end technique. It is therefore recom 
mended to choose the technique which is the most 
familiar to the surgeon.

• O f all patients with a sphincter injury, 60-80% are 
asymptomatic after 12 months [LE A2]. O f all 
patients with a sphincter injury, 95% have no 
recurrent sphincter injury during the next child
birth [LE C],

• Recommendations for the next pregnancy are 
[LED ]:

-  no residual symptoms: no contraindication for 
vaginal delivery, counseling regarding the risk 
o f recurrent symptoms, episiotomy on indica
tion o f risk factors;

-  residual symptoms (temporary): counseling on 
the risk o f a compromised sphincter function 
after a subsequent delivery, consultation 
between the woman and the gynecologist about 
vaginal delivery versus elective cesarean section;

-  serious residual symptoms: if  an indication for 
reconstructive surgery, first vaginal delivery, 
then reconstruction;

-  after reconstructive surgery: elective cesarean 
section.
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Chapter

14
Ethical Dimensions of Obstetrical 
Interventions
F.A. Chervenak, A. Grunebaum, and L.B. McCullough

Introduction
Ethics is an essential dimension o f obstetrical 
intervention.1-3 In this chapter, we therefore develop 
a framework for clinical judgment and decision
making about the ethical dimensions o f obstetrical 
interventions. We emphasize a preventive ethics 
approach that appreciates the potential for ethical con
flict and adopts ethically justified strategies to prevent 
those conflicts from occurring by use o f the informed 
consent process. Preventive ethics helps to build and 
sustain a strong physician-patient relationship.

We begin by defining ethics, medical ethics, and the 
fundamental ethical principles o f medical ethics, ben
eficence, and respect for autonomy. The central ethical 
challenge for obstetrical interventions is an adequate 
informed consent process. We therefore show how 
these two ethical principles should shape the informed 
consent process between the obstetrician and the preg
nant woman, identifying the appropriate roles for each.

Key Concepts 

Medical Ethics
Ethics is the disciplined study o f morality that aims to 
provide practical guidance in our lives. Medical ethics 
is the disciplined study o f morality in medicine and 
provides practical guidance to physicians by identify
ing their obligations to patients as well as the obliga
tions o f patients.4 It is important not to confuse 
medical ethics with the many sources o f morality in 
modern pluralistic societies. These include, but are not 
limited to, law, history, the world’s religions, ethnic 
and cultural traditions, families, the traditions and 
practices o f medicine (including medical education 
and training), and personal experience. Medical ethics

since the eighteenth century European and American 
Enlightenments has been secular.5 It makes no refer
ence to God or revealed tradition, but to results of 
argument-based reasoning. At the same time, secular 
medical ethics is not intrinsically hostile to religious 
beliefs. Therefore, ethical principles and virtues should 
be understood to apply to all physicians, regardless o f 
their personal religious and spiritual beliefs.6 Secular 
medical ethics has the distinct advantage o f being 
transcultural and transnational.

The traditions and practices o f medicine consti
tute an obvious source o f morality for physicians. 
These provide an important reference point for m ed
ical ethics because they are based on the obligation to 
protect and promote the health-related interests o f the 
patient. This obligation tells physicians what morality 
in medicine ought to be, but in very general, abstract 
terms. Providing a practical, clinically applicable 
account o f this general ethical obligation is the central 
task o f medical ethics, using ethical principles.4

The Ethical Principle of Beneficence
The ethical principle o f beneficence in its general 
meaning and application requires one to act in a way 
that is expected reliably to produce the greater balance 
o f benefits over harms in the lives o f others.6 To put 
this principle into clinical practice requires a reliable 
account o f the benefits and harms relevant to the care 
o f the patient, and o f how those goods and harms 
should be reasonably balanced against each other 
when not all o f them can be achieved in a particular 
clinical situation, such as a request for an elective 
cesarean delivery.7 In medicine, the principle o f 
beneficence requires the physician to act in a way 
that is reliably expected to produce the greater balance 
o f clinical benefits over harms for the patient.4

O bste tric In terven tio n s , ed. P. loep Dorr, Vincent M. Khouw, Frank A. Chervenak, Am os Grunebaum, Yves Jacquemyn, 
and Jan G. Nijhuis. Published by Cam bridge University Press. © Cam bridge University Press 2017.
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Section 4: Ethics o f Obstetrical Interventions

Beneficence-based clinical judgm ent has an 
ancient pedigree, with its first expression found in 
the H ippocratic Oath and accom panying texts.8 
It m akes an im portant claim: to interpret reliably 
the health-related interests o f the patient from  m ed
icine’s perspective. This perspective is provided by 
the com mitment to evidence-based reasoning in the 
deliberative practice o f medicine. As rigorously 
evidence-based,9 beneficence-based judgm ent is not 
the function o f the individual clinical perspective o f 
any particular physician and therefore should not be 
based merely on the clinical im pression or intuition 
o f an individual physician. On the basis o f this 
rigorous clinical perspective, focused on the best 
available evidence, beneficence-based clinical ju dg
ment identifies the clinical benefits that can be 
achieved for the patient in clinical practice based 
on the com petencies o f medicine. The benefits that 
m edicine is competent to seek for patients are the 
prevention and m anagem ent o f disease, injury, d is
ability, and unnecessary pain and suffering, and the 
prevention o f prem ature or unnecessary death. Pain 
and suffering becom e unnecessary when they do not 
result in achieving the other goods o f m edical care, 
e.g., allowing a woman to labor without effective 
analgesia.4

Nonmaleficence means that the physician should 
prevent causing harm and expresses the limits o f ben
eficence. Nonmaleficence is better known as “primum 
non nocere” or “first do no harm.” This commonly 
invoked dogma is really a Latinized misinterpretation 
o f the Hippocratic texts, which emphasized beneficence 
while avoiding harm when approaching the limits of 
medicine.4 Nonmaleficence should be incorporated 
into beneficence-based clinical judgment: when the 
physician approaches the limits o f beneficence-based 
clinical judgment, i.e., when the evidence for expected 
benefit diminishes and the risks o f clinical harm 
increase, then the physician should proceed with great 
caution. The physician should be especially concerned 
to prevent serious, far-reaching, and irreversible clinical 
harm to the patient.

The Ethical Principle of Respect 
for Autonomy
In contrast to the principle o f beneficence, there has 
been increasing emphasis in medical ethics on the 
principle o f respect for autonom y.6 This principle 
requires the physicians to empower the decision

making role o f the pregnant woman about the m an
agement o f her pregnancy.

Beneficence and Respect for 
Autonomy in the informed Consent 
Process for Obstetrical Interventions
The ethical principles o f beneficence and respect for 
autonomy both shape the informed consent process. 
As to beneficence, it is important to note that there is 
an inherent risk o f paternalism  in beneficence-based 
clinical judgment. By this we mean that beneficence- 
based clinical judgm ent, if it is mistakenly considered 
to be the sole source o f moral responsibility and there
fore m oral authority in medical care, invites the un
wary physician to conclude that beneficence-based 
judgm ents can be im posed on the pregnant woman 
in violation o f her autonomy. Paternalism can be 
experienced as a dehumanizing response to the 
patient and, therefore, should be avoided in the prac
tice o f obstetrics.

The preventive ethics response to this inherent 
paternalism is for the physician to explain the diag
nostic, therapeutic, and prognostic reasoning that 
leads to his or her clinical judgm ent about what is in 
the interest o f the patient so that the patient can assess 
that judgm ent for herself and provide consent. 
The practical steps for doing so are the following: 
The physician should disclose and explain to the 
patient the m ajor factors o f this reasoning process, 
including matters o f uncertainty. In neither medical 
law nor medical ethics does this require that the 
patient be provided with a complete medical 
education.1" The physician should then explain how 
and why other clinicians might reasonably differ from 
his or her clinical judgm ent. The physician should 
then present a well-reasoned response to this critique. 
The outcome o f this process is that beneficence-based 
clinical judgm ents take on a rigor that they sometimes 
lack, and the process o f their formulation includes 
explaining them to the patient. It should be apparent 
that beneficence-based clinical judgm ent can result in 
the identification o f a continuum o f obstetrical inter
ventions that protect and prom ote the patient’s 
health-related interests, when these alternatives are 
supported in evidence-based clinical judgment. 
Beneficence-based clinical judgm ent provides an 
important preventive ethics antidote to paternalism 
by increasing the likelihood that one or m ore o f these
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Chapter 14: Ethical Dim ensions of Obstetrical Interventions

medically reasonable, evidence-based alternatives will 
be acceptable to the patient. All beneficence-based 
alternatives m ust be identified and explained to all 
patients, regardless o f how the physician is paid, espe
cially those that are well established in evidence-based 
obstetrical interventions.

This informed consent process is also a response 
to the reality that pregnant women increasingly bring 
to their medical care their own perspectives on what is 
in their interest. The principle o f respect for auton
om y translates this fact into autonomy-based clinical 
judgm ent. Because each patient’s perspective on her 
interests is a function o f her values and beliefs, it 
is im possible to specify the benefits and harms o f 
autonomy-based clinical judgm ent in advance. 
Indeed, it would be inappropriate for the physician 
to do so, because the definition o f her benefits and 
harm s and their balancing are the prerogative o f the 
patient. Not surprisingly, autonomy-based clinical 
judgm ent is strongly antipaternalistic in nature.4

The practical steps that the pregnant woman needs 
to complete in the informed consent process are the 
following: pay attention to information that she is 
provided with about the progress o f her labor and 
beneficence-based intrapartum management; absorb 
and retain this information; appreciate that this 
inform ation does indeed apply to her; evaluate 
beneficence-based alternatives on the basis o f her 
own values and beliefs; and express a value-based 
preference. The obstetrician needs to complete 
complementary steps: recognize the capacity o f each 
pregnant woman to deal with clinical information 
(and not to underestimate that capacity); provide 
information (disclose and explain all medically reason
able alternatives, i.e., those supported in beneficence- 
based clinical judgment); recognize the validity o f the 
values and beliefs o f the patient; not interfere with and, 
when necessary, assist the patient in her evaluation and 
ranking o f diagnostic and therapeutic alternatives for 
managing her condition; and elicit and implement the 
patient’s value-based preference.4’11

The ethical obligations o f physicians in the 
informed consent process and the practical steps for 
fulfilling these obligations were developed first in 
medical ethics and practice. These ethical obligations 
were subsequently codified into law. In the United 
States this process occurred in the com mon law, i.e., 
the law written by courts in deciding civil litigation, 
starting early in the twentieth century. In 1914, 
Schloendorjf v. The Society o f The New York Hospital

established the concept o f simple consent, i.e., 
whether the patient says “yes” or “no” to surgical 
management o f a “fibroid tum or.”10,12 This decision 
is frequently quoted: “Every human being o f adult 
years and sound mind has the right to determine 
what shall be done with his body, and a surgeon 
who performs an operation without his patient’s 
consent commits an assault for which he is liable in 
dam ages.” 12 The legal requirement o f consent 
further evolved to include disclosure o f information 
sufficient to enable patients to make informed 
decisions about whether to say “yes” or “no” to m ed
ical intervention.10 These legal developments should 
be interpreted as giving the force o f law to best ethical 
practices. There is an important lesson to be learned 
from this history: best ethical practices in obstetrics 
should be fostered by obstetricians, to lead and appro
priately shape the development o f law and health 
policy.

How should the obstetrician decide on the scope 
o f information to be provided to the pregnant woman, 
to ensure giving her enough information without 
overwhelming her with information? The reasonable 
person standard provides guidance, with its clinical 
ethical concept o f “material” information: what any 
patient in the patient’s condition needs to know and 
the lay person o f average sophistication should not be 
expected to know. Patients need to know what the 
physician thinks is clinically salient, i.e., the physi
cian’s beneficence-based clinical judgm ent about 
obstetrical interventions such as the use o f forceps 
versus cesarean delivery. This reasonable person 
should be adopted in obstetric practice. On this 
standard, the obstetrician should disclose to the 
pregnant woman inform ation about her current 
condition and the medically reasonable alternatives 
to diagnose and m anage the patient’s condition, 
along with the clinical benefits and risks o f each 
such alternative. When evidence-based reasoning 
identifies only one such alternative or when such 
reasoning identifies an alternative as clinically 
superior, it should be recom mended. M aking 
beneficence-based recom m endations enhances, and 
does not interfere with, patient autonomy.

Conclusion
While this book emphasizes techniques o f obstetrical 
interventions, it is apparent that the clinical applica
tion o f these techniques should incorporate the ethical
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Section 4: Ethics of Obstetrical Interventions

dimensions that we have discussed in this chapter. 
Specifically, obstetricians should routinely engage 
their pregnant patients in a decision-making process, 
starting with evidence-based reasoning and then 
shaped by both beneficence and respect for autonomy 
in the practical steps that we have described. In the 
United States and other countries throughout the 
world the professional liability crisis has, unfortunately, 
influenced physicians’ behaviors in decision-making 
with patients.13 While risk-reduction strategies to 
improve patient safety and thereby reduce professional 
liability are fully ethically justified,14 the performance 
o f unnecessary cesarean deliveries through distortion 
o f the informed consent process is unethical and 
should be eschewed, as a matter o f professional integ
rity, by obstetricians throughout the world.13,15'16
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Page num bers in bold are definitions/m ain points.

abdom inal pain, severe 177, 179 
abdom inal wall 

and ECV 100, 105 
opening 185-93 
tonicity 46, 52, 101 

abnorm al pelvis 13, 134 
abnorm al placenta 68, 183 
abnorm al uterus shape 196 
abnorm alities, fetal see congenital 

disorders; CTG ; fetal entries 
abruption see placental abruption 
accreta see placenta accreta 
active m anagem ent, placenta delivery 

6 8-9 , 165 
active vs. spontaneous placenta 

delivery 69 
adjacent hand 85
adnexa, inspection and sterilization 

199-200
aftercom ing head delivery 123-7, 139 
Ahlfeld’s sign 66 
all-fours m aneuver 161 
am niotom y 94
anal m ucosa laceration 214, 216, 220 
anal sphincter injury 69, 211-22  

breech delivery, vaginal 110 
end-to-end repair 215, 216-18 , 222 
episiotom y exam ination 72 
figure-of-eight suturing 216, 216-17  
future pregnancies 221-2  
m attress suturing 216, 216, 218 
overlapping technique 215,

218-20, 222 
postoperative phase 221-2  
prevention 70, 71 
suturing procedure 216-20  

anal triangle 15
analgesia see epidural analgesia 
Andrews, V. et al. 72 
android pelvis 10 
anesthesia

cesarean 1 8 2 ,1 8 3 -4  
cesarean em ergency 184 
epidural 182, 183, 184 
epidural vs. spinal 184 
general 96, 167, 174, 184 
general-spinal 174 
local cesarean 184

m aternal mortality 184 
regional vs. general 184 
spinal 183-4, 184 
see also lidocaine 

anterior asynclitism 21, 26, 37, 44 
anterior asynclitism, persistent 44 ,64,65 
anthropoid pelvis 10 
antibiotics

anal sphincter injury 220-1 
cesarean section 182, 205 
placenta accreta 174, 181 
retained placenta 166, 168 

arm, nuchal 114-22 
arm  prolapse see extremities prolapse 
arm  prolapse emergency 85 
asphyxia risks 95, 108, 110, 114 
asynclitism 21, 23, 35 

anterior 21, 26, 37, 44 
posterior 21, 23, 35 

asynclitism, persistent 63-5  
attitude (fetus orientation) 19 
autonomy, respect for 228-9

back flip 102 
Baer’s maneuver 67 
beneficence 227-8  
Bird cup 151 
birth canal 5 -15 , 23 
birth canal rupture 167 
birth passage factors 23 
birthweight see fetal weight 
bladder catheterization 161, 183 
bladder filling, cord prolapse 88 
blood loss, continued 182-3 
blood loss, severe 

after M RP 168 
placenta accreta 171, 173 
placenta previa 197 
postpartum  138, 165, 168, 177 
uterus inversion 177 

body o f  uterus 67 
bony birth canal 5-13  
brachial plexus injury 108, 140, 158, 

159, 161, 202 
Bracht maneuver 109, 110, 110-14 

see also  breech delivery, vaginal 
Bracht maneuver failure 110, 114 
breastfeeding 75, 204, 205

breech delivery, vaginal 107-34 
aftercom ing head delivery 

1 23-7 ,139  
arm  delivery 115-23 
complete breech extraction 107, 

127-33
errors, breech extraction 133 
footling breech 107, 109 
forceps 125-7
frank breech 101, 107, 131-3 
partial breech extraction 114-27 
preparations 110 
steps 110
twins extraction 94, 127 
vs. cesarean 108-9 
see also Bracht maneuver 

breech presentations 
and ECV 100, 101 
classification 107 
determining point 19 
umbilical cord prolapse 86, 90 

brow presentation 19, 46 -7 , 52 
bulbospongiosus muscle 13,72,211,220

caesarean section see cesarean section 
Caldwell-M oloy pelvis 

classification 10 
cardiotocography see CTG  
catheterization, bladder 161, 183 
catheterization, bladder filling 88 
cephalhem atom a 150 
cephalic presentations 8, 19, 19 

see also external cephalic version 
cervical carcinom a 193 
cervical m yom a 193 
cervix 5, 13

digital opening 192, 196 
Diihrssen’s incisions 89, 109 
injury 168
occult cord prolapse 87 
uterine inversion 177, 178, 179 
vacuum extraction 153 

cesarean section 181-206 
anesthesia 182, 183-4 
closing the abdomen/uterus 198-201 
complications 202-4  
delivery 194-6 
follow-up/care 204
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cesarean section (cont.) 
future pregnancies 204-5 
long-term com plications 204 
opening abdom inal wall 185-93 
opening uterus 193-4 
perioperative phase 181-3 
placenta accreta/previa 196-7 
twins 92, 93, 94 

cesarean section, avoiding
breech presentations 100, 105, 109 
ECV 100, 104, 105, 109 
forceps delivery 139 
sphincter defects 222 

cesarean section, emergency 
anesthesia 184 
arm /hand prolapse 85 
breech delivery, vaginal 110 
locked twin 96 
maternal com plications 203 
umbilical cord prolapse 88, 88,

89, 90 
vs. scheduled 173 

cesarean section indications 
anal sphincter injuries 222 
breech presentations 108-9, 110, 

127, 134 
brow presentation 47 
forceps delivery 139 
occult umbilical cord prolapse 87 
pelves, abnorm al 13 
persistent occiput posterior 60 
placenta accreta 171, 171, 173 
posterior asynclitism 65 
prolapsed extremities 82-3 , 83, 85 
shoulder dystocia 163 
twin, second 95 
twins 92, 94, 96 
umbilical cord prolapse 84, 88,

89, 90
cesarean section, secondary 140 
cheekbones, as point o f  rotation 47 
chin, as eccentric pole 56 
classical cesarean section 193 
classical forceps 143 
classical maneuver, complete breech 

extraction 130 
classical maneuver, partial breech 

extraction 114, 115-17 
classical Pfannenstiel incision 

186-9, 200 
classifications

breech presentations 107 
evidence levels x 
operative delivery 138 
pelvic shapes 10 
planes o f Hodge 8 
tears/lacerations 70, 214-15 
uterine inversion 177 
wounds 220 

coccyx 12, 211

Cochrane Reviews 71, 103, 139 
complete breech 107, 127-33 
complete breech extraction 107,127-33 
complete tear see anal sphincter injury 
com plications

anal sphincter injury 221 
breech delivery, vaginal 108 
cesarean section 202-4 , 204 
ECV  104-5 
episiotom ies 74-5  
forceps/vacuum  delivery 139-42 
presenting/prolapsed extremities 85 
shoulder dystocia 161-3 
umbilical cord prolapse 89 

com pound presentation see extremities 
prolapse 

com pression, umbilical cord 87,
109, 110

congenital disorders 34, 46, 52, 88,
107, 109 

conjoined twins 92 
continuous suturing 72-4, 200-1 
controlled cord traction (C CT) 68 

cesarean section 195 
retained placenta 165, 166, 167 
uterus inversion 168, 177, 179 
see also umbilical cord entries 

corporeal incision 193 
counseling 181-2 
Covjanov m ethod 111 
crowning o f the head 30 
C TG  (cardiotocography) 

breech deliveries 110, 134 
occult umbilical cord prolapse 87 
term ECV cases 104, 105 
twins, vaginal birth 94 

curettage 166, 168, 171

DeLee forceps 143, 145 
De Snoo maneuver 110, 123,

125
death see mortality, maternal;

mortality, perinatal 
delivery, norm al 

head delivery 31 
shoulders delivery 32-3  
trunk delivery 33 
see also second stage o f labor 

delivery position, effects o f  70 
Dem issie, K. et al. 140 
descent 23, 41, 47, 52-4, 62, 114 
determining point 19 
diabetes 93, 158, 163 
diagonal conjugate 11 
dichorionic twins 91, 95, 97 
digital correction 62 
digital opening 201 

fascia 191, 192 
lower uterine segment 193 
parietal peritoneum 191

subcutis 191 
dilation stage see first stage o f labor; 

Hodge planes; stations o f 
presentation 

“Dirty D uncan” 65 
disorders see congenital disorders 
divergent presentations 19 
Doyen vaginal speculum  127 
D uhrssen’s incisions 89, 109 
Duncan, placenta delivery 65 
dyspareunia 75, 76, 202 
dystocia (difficult birth) see shoulder 

dystocia

eccentric pole 21, 26, 27-9, 56 
ECV  (external cephalic version) 88, 

100-5
breech prevention 109, 134 
com plications 104-5 
factors influencing 100-1, 105 
technique 101-3 
tim ing 103-4
umbilical cord accidents 104 

Ehlers-D anlos syndrom e 137 
elbow, distinguishing 82 
emergency cesarean section 

anesthesia 184 
breech delivery, vaginal 110 
locked twin 96 
m aternal com plications 203 
umbilical cord prolapse 88, 88,

89, 90 
vs. scheduled 173 

end-to-end suturing 215, 216-18 , 222 
engagem ent 8

and ECV  101, 105 
frank breech 131-3 
head 138 
shoulders 31 

enter m aneuvers 159-60 
entwinement, um bilical cord 34, 46, 

52, 104, 107 
epidural analgesia 103, 139, 184 
epidural anesthesia 182, 183, 184 
epidural-spinal technique 184 
epidural vs. spinal technique 184 
episiotom y 70-5 , 76 

Bracht delivery 111 
forceps/vacuum  delivery 139 
national tendencies 70, 71 
partial breech extraction 110 
prim ary/secondary 70 
shoulder dystocia 159 

ergom etrine 166 
errors, breech extraction 133 
ethics 227
ethnicity, and ECV  101 
evidence-based medicine (reasoning) 

107, 221, 228-30 
evidence levels x
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examination, internal pelvic 11-13, 109 
exam ination, vaginal 

brow presentation 47 
episiotom y suturing 72 
face presentation 52 
occiput anterior 23 
occiput posterior 41 
persistent asynclitism  64 
persistent occiput transverse 

position 62 
sinciput presentation 34 

expulsion stage see head delivery;
second stage o f  labor 

extension o f the head 30 
see also face presentation; 

hyperextension 
extension presentations 19 
external anal sphincter 

anatom y 13, 211-12  
closing technique 215 
continence 212 
Sultan laceration classification 

70, 214 
suturing 215, 216, 219 
suturing material 220 

external cephalic version see ECV 
external rotation, lengthwise 23, 32 
extraction

adjacent hand 85 
episiotom y 110
face presentation 137, 139, 149 
gestational age 138 
internal version and 8 4-5  
see also extraction, breech delivery; 

forceps; forceps extraction; 
vacuum  extraction 

extraction, breech delivery
complete breech extraction 107, 

127-33
errors, breech extraction 133 
partial breech extraction 110, 

114-27 
twins extraction 94, 127 

extraction, preterm  deliveries 138 
extremities prolapse 81-5

face presentation 19, 52-9  
brow presentation 47 
forceps extraction 139, 149 
vacuum  extraction 137 

Falope Ring 199 
fecal incontinence, maternal

anal sphincter injury 216, 221, 222 
cesarean/vaginal delivery 202 
episiotom y 75
forceps/vacuum  delivery 140, 142 

fetal abnorm alities see congenital 
disorders; CTG ; fetal entries 

fetal bleeding 137 
fetal com prom ise 137

fetal demineralization 137 
fetal distress 100, 137 
fetal evaluation 92, 109 
fetal factors, and ECV 101 
fetal heart rhythm 87, 88, 90, 104 

see also CTG  
fetal hem atom a see hem atom a, fetal 
fetal mortality see mortality, perinatal 
fetal prolapse 81-5  
fetal skull 3 -4
fetal spinal cord, traum a 104 
fetal weight

breech delivery, vaginal 134 
ECV 101
operative vaginal delivery 138 
shoulder dystocia 158, 163 
umbilical cord prolapse 88 

fetomaternal disproportion 46, 82,
139, 155 

fetomaternal transfusion 104 
fetus orientation 19-23 
figure-of-eight suturing 216, 216-17  
Filshie clip 199
first-degree lacerations, perineal 75 
first-degree uterine inversion 177 
first stage o f  labor 23, 93, 94, 97, 134 

see also H odge planes; labor
m echanism s, norm al; stations o f 
presentation 

flexion presentations 19 
foetus see fetus 
fontanels 3 -4  
footling breech 107, 109 
forceps 142-4

choosing vacuum  or forceps 139-42
delivery classification 138
Kielland 126, 142, 143
Kocher 67-8
Luikart 143-4
Naegele 126, 142, 143, 144
Piper 126-7, 143
Sim pson 143
see also forceps extraction; forceps, 

placenta delivery; operative 
vaginal delivery 

forceps extraction 144-9 
breech 125-7 
caution 222
cesarean section, avoiding 139 
face presentation 139, 149 
occiput presentation 126, 144-8,

149
forceps, placenta delivery 67-8  
forward roll 101
fourth degree tear see anal sphincter 

injury
frank breech 101, 107, 131-3 
frontal axis, rotation round 21 
fundus pressure

Bracht delivery 111, 112

cesarean delivery 194 
frank breech delivery 133 
Kristeller technique 111 
sphincter injury risk 214 

fundus support, placenta delivery 168 
fundus, uterine inversion 168,178, 194

general anesthesia 96, 167, 174, 184 
general-spinal anesthesia 174 
general vs. regional anesthesia 184 
gestational age

breech presentations 107 
cesarean complications 203-4  
ECV procedure 104 
placenta accreta 173 
retained placenta 166 
twins 91-2
vacuum extraction 138 
see also preterm deliveries 

grand m ultiparity 62 
Grootscholten, K. et al. 104 
gynecoid pelvis 10

hand see extremities prolapse 
hands-on/hands-off head 

delivery 31 
hands-on/hands-off perineum  70 
head bobbing 158 
head delivery 31

aftercoming 123-7, 139 
cesarean section 194-6 
see also second stage o f labor 

head, engagement 138 
HELPERR (m em ory aid) 159-61,

161
hem atoma, fetal

extremities prolapse 85 
vacuum  extraction 137, 138, 150 
vacuum /forceps delivery 139,

140, 141
hem atoma, maternal 65, 72, 181, 201 
hemorrhage 

after MRP 168 
placenta accreta 171, 173 
placenta previa 197 
postpartum  138, 165, 168, 177 
uterus inversion 177 

high vacuum /forceps 138 
Hodge planes 8 -9 , 19 

Hodge 1 23, 41, 47, 64 
Hodge 2 25, 43, 47, 65 
Hodge 3 26-9 , 44 
Hodge 4 29, 45
persistent transverse position 62 
see also first stage o f labor; stations o f 

presentation 
hyperextension 104, 105, 107, 109, 134 

see also extension o f  the head; face 
presentation 

hypomochlion see point o f rotation
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hysterectomy
cervical carcinom a 193 
“cesarean hysterectomy” 196-7 
during cesarean 181 
placenta accreta 167-8, 173-4 
post-delivery risks 202 
uterus inversion 179 

hysteroscopic placenta removal 168

incomplete breech 101, 105 
incontinence see fecal incontinence, 

maternal; urinary incontinence, 
maternal 

increta see placenta increta 
induction o f labor 91-2, 163, 166, 213 
infections, forceps/vacuum  

delivery 140 
inform ed consent 182, 228-9 
innominate line 12 
internal anal sphincter 211-12 

closing technique 215 
continence 212 
innervation 211
Sultan laceration classification 214 
suturing 216, 217 

internal pelvic examination 11-13,
109

internal rotation, lengthwise 21 
internal version 84-5  
intervention, (m ajor sections headed), 

retained placenta 166 
introitus injury 168 
ischial spines 12 
ischial tuberosity 12 
ischiocavernosus muscle 13

Joel-Cohen method 189-91, 201

Kerr (1926) 200 
Kielland forceps 126, 142, 143 
Kiwi O m niCup 150, 152 
knee, distinguishing 82 
Kocher forceps 67-8  
Kristeller fundus technique 111 
Kiistner’s maneuver 66-7

labia injury 168
labor mechanism s, norm al see brow 

presentation; cephalic 
presentations; face presentation; 
first stage o f labor; occiput, 
anterior; occiput, posterior; 
parietal bone presentation; 
persistent asynclitism; persistent 
occiput anterior/posterior; 
persistent occiput transverse 
position; sinciput presentation; 
twins

lacerations, perineal 33, 69-70, 75, 141 
see also anal sphincter injury; Sultan 

laceration classification

lacerations, third/fourth degree see 
anal sphincter injury 

laparotom y 179, 186 
larynx, as point o f  rotation 58, 149 
levator ani muscle 15 
lidocaine 71, 72, 75, 161, 184 
lie (fetus orientation) 19 
Litzm ann’s obliquity 63 
local anesthesia, cesarean section 184 
locked twin 92, 96 
longitudinal axis, rotation 

around 21-3  
longitudinal lies 19 
Lovset maneuver 109, 110, 114, 

114-15, 120 
low vacuum /forceps 138 
lower uterine segment 5, 13, 64,

66-7, 92 
lower uterine segment, incisions 

193-4, 205 
digital opening 193 
hem orrhage 197 
M isgav-Ladach m ethod 192 
obesity 192
Pfannenstiel incision 188 
supra or subumbilical transverse 

incision 192 
Luikart forceps 143-4

m acrosom ia 109, 134, 138 
m agnetic resonance im aging (MRI) 13, 

172, 196
M alm strom  vacuum  cup 150, 150-1 
manual removal o f  the placenta (MRP) 

165-8, 166 
M arfan syndrom e 137 
maternal com plications, cesarean 

section 202-3  
m aternal mortality see mortality, 

maternal 
m attress suturing 216, 216, 218 
M auriceau maneuver 109, 110, 123 
M aylard method 192 
M cRoberts maneuver 159 
m edical ethics 227 
m ediolateral episiotom y 70, 71,

75, 139
m embrane see rupture, m embrane 
Michael Stark Cesarean 192 
m id vacuum /forceps 138 
midline cesarean incision 186 
midline episiotom y 70, 75, 213 
m idpelvis 6
M isgav-Ladach method 192, 201 
m isoprostol 166 
m olding 4
m onoam niotic twins 96 
m onochorionic diam niotic twins

91-2, 9 5-6  
m orbid obesity 193 

see also obesity

m orbidity, m aternal 202 
anal sphincter injury 211 
cesarean section 181, 198, 199, 200, 

201, 202, 204, 205 
long-term  211 
placenta accreta 171, 173 
shoulder dystocia 163 
throm bosis 182 
twin cesareans 93 

m orbidity, neonatal 139-40, 202 
cesarean section 202 
respiratory 203, 205 
shoulder dystocia 158, 161, 163 
twin cesareans 93 

m orbidity, perinatal 202 
cesarean section 205 
com plete breech 127 
twin cesareans 93 
twin pregnancies 91 
umbilical cord prolapse 89 

mortality, m aternal 202 
anesthesia 184
cesarean section 181, 202, 204 
placenta accreta 171, 173 
throm bosis 182 

mortality, perinatal 202 
and ECV  104 
breech presentations 108 
cesarean section 204, 205 
complete breech 127 
locked twin 92 
shoulder dystocia 162 
twins 91, 91-2
um bilical cord prolapse 89, 89 

m other see m ultiparous woman;
nulliparous wom an; prim iparous 
women 

m oulage see m olding 
MRI (m agnetic resonance im aging) 13,

172, 196
MRP (m anual rem oval o f the placenta) 

165-8, 166 
M uller maneuver 110, 114-15,

118-20, 130 
multiparity 62, 88, 100, 158, 166 
m ultiparous wom an 46, 52, 82 
m ultiple entwinement 34 
m yom a 82, 107, 171, 193

N aegele’s forceps 126, 142, 143, 144 
Naegele’s obliquity 63 
necrosis, prolapsed arm 85 
neonatal com plications 139-40, 203-4  
neonatal m orbidity see morbidity, 

neonatal 
N ICE guidelines 202 
nonmaleficence 228 
non-steroidal anti-inflam m atory drug 

(N SA ID ) 75 
norm al delivery 

head delivery 31
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shoulders delivery 32-3  
trunk delivery 33 
see also second stage o f  labor 

nulliparous wom an 23, 7 0-1 , 75, 137

OASIS (obstetric anal sphincter
injuries) see anal sphincter injury 

obesity 193
cesarean section 184, 192,

192-3, 203 
ECV  100 
m orbid 193 
shoulder dystocia 158 

oblique lie 100
obstetric anal sphincter injuries

(OASIS) see anal sphincter injury 
occiput 4, 19-21

aftercom ing head delivery 123, 126
anterior 23-33 , 144-8
anterior cup 151-2
cesarean section 194
engaged head 138
forceps extraction 126, 144-8,

149
posterior 35, 41-5  
posterior cup 151-2 

occult hand 85
occult umbilical cord prolapse 86, 87 
oligohydram nios 189 
O ’Neil cup 151
operative delivery see cesarean section 
operative vaginal delivery 71, 137-55 

choosing vacuum  or forceps 139-42 
com plications 139-42 
delivery classification 138 
forceps 142-4 
forceps extraction 144-9 
vacuum  extraction 152-5 
vacuum  extractors 149-52 

orientation, fetus see fetus orientation 
orientation points, pelvic exam ination 

11-13
O ’Sullivan technique 179 
outlet vacuum /forceps 138 
overlapping technique, anal sphincter 

215, 218-20 , 222 
oxytocin

cesarean section 182-3 
placenta delivery 68, 69, 69, 196 
postpartum  bleeding 182-3 
retained placenta 165, 166, 169 
twins 94, 97, 134 
uterus inversion 178, 179

Pajot’s m aneuver 146 
palpability, and ECV  101 
parietal bone 3 -4
parietal bone presentation 63, 64-5  
parity

cesarean section, long-term 204

extremities prolapse 82, 166 
grand multiparity 62 
m ultiparity 88, 100, 158, 166 
m ultiparous woman 46, 52, 82 
nulliparous woman 2 3 ,7 0 -1 ,7 5 ,1 3 7  
prim iparous women 82, 139 

partial breech extraction 110, 114-27 
patient-controlled analgesia 184 
pelvic axis 6, 27-9  
pelvic exam ination 11-13, 109 
pelvic floor 5, 13, 13-15

forceps/vacuum  delivery 140 
prolapse 140, 142 
suturing 72 

pelvic inlet 5 -6  
pelvic outlet 6 
pelvic shapes 10 
pelvis 5-13
pelvis, abnorm al 13, 134 
pelvis classification 10 
percreta see placenta percreta 
perinatal morbidity see morbidity, 

perinatal 
perinatal mortality see mortality, 

perinatal 
perineal body 13, 220 
perineal lacerations 33, 69-70, 75, 141 
perineal m assage 70 
perineal m em brane 13-15 
perineal space 13 
perineum  13 
perineum, suturing 220 
peritoneal closure 200 
persistent asynclitism 63-5  
persistent occiput anterior/ 

posterior 60 
persistent occiput traverse 

position 6 1-2  
Pfannenstiel incision 186-9, 200, 201 
Pinard maneuver 131-2, 132 
Piper forceps 126-7, 143 
placenta, abnorm al 68, 183 
placenta accreta 167-8, 171-4 

cesarean section 183 
cesarean section, long-term 204 
hysterectomy 173-4 
prenatal treatment 173, 174 
uterus conservation 174 
uterus inversion 177 

placenta delivery (labor third stage) 
65-9 , 165 

placenta increta 171, 174 
placenta localization 173, 183 
placenta percreta 171, 173, 174, 174 
placenta previa

breech presentation 107, 109 
cesarean section 92, 183, 193, 204 
cesarean vs. vaginal delivery 202 
placenta accreta 171 

placenta, retained 165-9

com plications 168 
m anual removal 165-8, 166 
prevention 166 

placental abruption 92,100,103,104,199 
planes o f  Hodge see Hodge planes 
platypelloid pelvis 10, 34 
point o f  rotation (hypomochlion) see 

rotation point 
polyhydram nios 82 
Pomeroy technique 199 
position (fetus orientation) 19 
posterior asynclitism 21, 23, 35 
posterior asynclitism, persistent 64, 65 
postpartum  hemorrhage 138, 165,

168, 177 
post-term  pregnancy 158 
prem aturity see preterm deliveries 
prenatal m assage 70 
prenatal treatment, placenta accreta

173, 174 
presenting part 19 

arm  83
extremities 81 
hand 81, 83
umbilical cord 86, 87, 109 
see also breech presentations 

preterm deliveries
breech presentation 100, 105,

107, 109 
cesarean section 193, 194, 203 
ECV 103-4, 105, 105 
extremities prolapse 82 
forceps 143 
placenta accreta 173 
retained placenta 165, 166 
twins 91, 92
umbilical cord prolapse 86, 87, 88 
vacuum  extraction 138 

preventative measures
anal sphincter injury 70, 71 
arm /hand prolapse 85 
breech deliveries 100, 109, 110 
cesarean section 182-3 
ECV 105
perineal lacerations 75, 174 
postpartum continued bleeding 182-3 
retained placenta 166 
shoulder dystocia 163 
sphincter injury 212-14 
umbilical cord prolapse 89-90  
uterine inversion 179 
see also asphyxia risks 

prim ary episiotomy, indications 70 
prim iparous women 82, 139 
primum non nocere 228 
prolapse, fetal 81-5  
prolapse, pelvic floor 140, 142 
prolapse, umbilical cord see umbilical 

cord prolapse 
prom ontory 11
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pubic symphysis 5, 6, 12, 39, 45, 154 
see also symphysiotomy

regional anesthesia 183-4 
regional vs. general anesthesia 184 
retained placenta see placenta, retained 
rotation 21-3

brow presentation 46, 47 
enter maneuvers 159-60 
face presentation 55-9  
forceps/vacuum delivery 138, 139, 

143, 148 
occiput anterior 27, 29, 31, 32 
occiput posterior 43, 44, 45 
persistent occiput 60 
persistent occiput transverse 

position 62 
placenta 68
shoulder dystocia 159-60 
sinciput presentation 37-8, 39-40 

rotation, breech presentations 110 
after head delivery 127 
Bracht maneuver 112 
Lovset maneuver 120 
posterior arm first 117 
Sellheim maneuver 122 

rotation point 23
anterior hairline 35, 41, 45 
cheekbones 46, 47 
glabella 34, 35, 39 
larynx 52, 58, 149 
neck 127
posterior hairline 112 
symphysis 123 

Rubin method 159 
rupture

birth canal 167 
cesarean section 194, 199, 204 
forceps delivery 138, 141 
scar rupture 186, 202, 205 
uterine 64, 194, 199, 204 
vagina 141
see also anal sphincter injury; 

episiotomy; perineal lacerations; 
Sultan laceration classification 

rupture, membrane
breech presentations 110, 134 
cesarean section 188, 193 
ECV 103 
preterm 87, 193
presenting hand/arm  83, 84, 85, 90 
twins 93, 94, 95
umbilical cord prolapse 81, 86, 87, 

88, 90

sacrum  12
sagittal axis, rotation around 21
S ch lo en d o rff v. The Society o f  

T he N e w  Y ork  H osp ita l 229 
Schultze, placenta delivery 65

second-degree perineal lacerations 75 
second-degree uterine inversion 177 
second stage o f labor 23 

acceleration 137 
asphyxia risks 108 
hands-on/hands-off perineum  70 
oxytocin 134 
twins 93
see also delivery, norm al; head 

delivery 
secondary episiotom y 70 
section see cesarean section 
Sellheim maneuver 122-3 
“Shiny Schultze” 65 
shock, deep 177, 177 
shoulder dystocia 71, 104, 138, 

158-63, 212 
com plications 161-3 
prevention 163 
technique 159-61 

shoulders delivery, norm al 31-3  
Sim pson forceps 143 
Sim pson, Jam es Young 149 
sinciput presentation 34-40 , 47 
sinciput presentation, cesarean 

section 194 
skin incisions, abdom inal 185-6 
skin suturing 72, 201 
skull, fetal 3 -4  
soft-tissue birth canal 13-15 
soiling 212
speculum  maneuver 127 
sphincter anatom y 211-12  
sphincter injury see anal sphincter 

injury
spinal analgesia, ECV 103 
spinal anesthesia 183-4, 184 

vs. epidural anesthesia 184 
spinal cord traum a, fetal 104 
spinal-epidural technique 184 
spinal-general anesthesia 174 
spinal vs. epidural technique 184 
spontaneous placenta delivery 66-8, 

69, 165 
stapling 194 
Stark, M. et al. 192 
stations o f presentation 

- 5  23, 41, 47, 64 
- 2 1 - 3  25, 43, 47, 65 
0 26-9 , 44 
+5 29, 45
persistent transverse position 62 
see also first stage o f labor; Hodge 

planes 
subcutis closure 201 
Sultan, A. 69
Sultan laceration classification 70, 

214-15
supra or subumbilical transverse 

incision 192-3

suprapubic pressure 159, 159 
suture m aterial 72-3, 205, 220 
sutures (fetal skull) 3 -4  
suturing

anal sphincter injury 216-20  
cesarean section 198-201 
episiotom ies 7 1 -4  
perineum  220 
skin 72, 201 

sym physiotom y 161 
symphysis see pubic symphysis 
synclitism 21

tear classification 214-15  
see also  anal sphincter injury; 

perineal lacerations; rupture; 
traum a 

Term  Breech Trial 92, 100 
third-degree tear see anal sphincter 

injury
third-degree uterine inversion 177 
third stage o f  labor 165, 179

see also placenta delivery; retained 
placenta 

throm bosis prophylaxis 182 
timing, twin delivery 91, 9 1-2  
tocolysis

cesarean section 88, 194-5 
ECV  103
shoulder dystocia 161 
twin delivery 96 
uterus inversion 179 

Towner, D. et al. 140 
transverse perineal muscle 13, 72, 

220
transverse presentation 19, 100 
traum a

assisted vaginal delivery 108 
birth 138, 139 
birth canal 162, 167 
genital tract 202 
iatrogenic, cesarean 194 
perineal 70, 71 
shoulder dystocia 139, 161 
spinal cord, fetal 104 
vaginal 72
see also  anal sphincter injury; 

perineal lacerations; rupture 
Trendelenburg position 89 
true conjugate 11 
trunk delivery, norm al 33 
turtle sign 158 
twins 9 1 -7  

breech extraction 127 
cesarean section 92 
intertwin tim e interval 94 
pregnancy 9 1 -2
presenting part/prolapse 82, 84-5 
specific situations 95-6  
tim ing 9 1 -2
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vaginal delivery 9 2-4 , 127 
vertex presentations 92-3, 94, 9 4-5

ultrasound
birthweight 158
breech presentations 109, 134
ECV  101, 105
forceps/vacuum  delivery 138, 155 
M RP 168
placenta accreta 171-2, 173,

183, 196 
placenta previa 196 
presenting extremities 81 
presenting um bilical cord 87 
twins 94, 95
umbilical cord prolapse 88, 90 

um bilical cord
Bracht m aneuver 112 
clam ping 69, 165, 169, 196 
com pression 87, 108, 109, 110 
drainage 166 
ECV  104
entwinement 34, 46, 52, 104, 107 
long 88
presenting 86, 87, 109 
short 107
see also controlled cord traction 

umbilical cord prolapse 86-90  
and prolapsed extremities 81 
breech presentations 108, 109, 134

cesarean section 84 
cord accidents 104 
emergency 8 7-9  
occult cord prolapse 87 
vacuum  extraction 94 

urethrovaginal muscle 13, 13,
72, 220

urinary incontinence, maternal 75,
140, 202 

urogenital triangle 13 
uterine cavity injury 168 
uterine fundus see fundus pressure 
uterine inversion 158 
uterine segment, lower see lower 

uterine segment; lower uterine 
segment, incisions 

uterine tonicity 100, 101, 105, 194 
uterotonics 69, 167-8, 168,

179, 183 
uterus conservation, placenta 

accreta 174 
uterus, opening 193-4 
uterus shape, abnorm al 196

vacuum  extraction 84-5 , 94, 138, 
152-5

see also  operative vaginal delivery 
vacuum extractor 149-52 
vagina 5, 13

cord prolapse 89

injury 72, 141, 168 
O ’Sullivan technique 179 

vaginal delivery see breech delivery, 
vaginal; norm al delivery; 
operative vaginal delivery 

vaginal examination 
brow presentation 47 
episiotom y suturing 72 
face presentation 52 
occiput anterior 23 
occiput posterior 41 
persistent asynclitism 64 
persistent occiput transverse 

position 62 
sinciput presentation 34 

vaginal speculum maneuver 127 
vaginal suturing 72 
vertex presentations 19 
vertex presentations, twins 92-3,

94, 94-5  
vulva 5, 13, 30, 39-40, 69-70

weight see fetal weight; obesity 
W illia m s O bstetrics 177 
wom an see multiparous woman;

nulliparous woman; prim iparous 
women 

W oods maneuver 159-60

Zavanelli maneuver 96, 161
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