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CESAREAN DELIVERY

• birth of a fetus via laparotomy and then 
hysterotomy. 

• two general types of cesarean delivery:
– primary refers to a first-time hysterotomy

– secondary denotes a uterus with one or more 
prior hysterotomy incisions. 
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INDICATIONS FOR CESAREAN DELIVERY
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SECTION 8

6. Rates of labor induction continue to rise, and induced
labor, especially among nulliparas, increases the cesarean
delivery rate (Chap. 26, p. 523).

7. The prevalence of obesity has risen dramatically, and obesity y
increases the cesarean delivery risk (Chap. 48, p. 965).

8. Rates of cesarean delivery for women with preeclampsia 
have increased, whereas labor induction rates for these
patients have declined.

9. Vaginal birth after cesarean—VBAC—has decreased from a CC
high of 28 percent in 1996 to 8 percent in 2007 (Chap. 31,
p. 610).

10. Elective cesarean deliveries are increasingly being per-
formed for a variety of indications including concern for
pelvic floor injury associated with vaginal birth, medically y
indicated preterm birth, reduction of fetal injury risk, and
for maternal request.

11. Malpractice litigation related to fetal injury during sponta-
neous or operative vaginal delivery continues to contribute
significantly to the present cesarean delivery rate.

CESAREAN DELIVERY INDICATIONS AND RISKS

Some indications for performing cesarean delivery are shown
in Table 30-1. More than 85 percent of these operations are 
performed for four reasons—prior cesarean delivery, dystocia,
fetal jeopardy, or abnormal fetal presentation.

 ■ Maternal Mortality and Morbidity
To provide accurate informed consent, understanding both 
maternal and neonatal risks and benefits with surgery is essen-
tial. As a broad overview, cesarean delivery has higher maternal
surgical risks for the current and subsequent pregnancies. This 
is balanced against lower rates of perineal injury and short-term 
pelvic floor disorders, described in Chapter 27 (p. 536). For the 
neonate, cesarean delivery offers lower rates of birth trauma and 
stillbirth. Conversely, rates of initial respiratory difficulties are
greater with cesarean delivery.

For the mother, death attributable solely to cesarean deliv-
ery is rare in the United States. Even so, numerous studies
attest to increased mortality risks. Clark and colleagues (2008),
in a review of nearly 1.5 million pregnancies, found maternal
mortality rates of 2.2 per 100,000 cesarean deliveries compared
with 0.2 per 100,000 vaginal births. In a metaanalysis of 203
studies, Guise and coworkers (2010) reported a maternal mor-
tality rate of 13 per 100,000 with elective repeat cesarean deliv-
ery compared with 4 per 100,000 women undergoing a trial of 
labor during VBAC attempt.

Similar to mortality rates, the frequency of some maternal
complications is increased with all cesarean compared with
vaginal deliveries (Table 30-2). Villar and associates (2007)
reported that maternal morbidity rates increased twofold with
cesarean compared with vaginal delivery. Principal among 
these are infection, hemorrhage, and thromboembolism. In 
addition, anesthetic complications, which also rarely include
death, have a greater incidence with cesarean compared with
vaginal delivery (Cheesman, 2009; Hawkins, 2011). Adjacent
organs may be injured. The bladder laceration rate is 1 to 3 

per 1000 cesarean deliveries, whereas that for ureteral injury 
approximates 0.3 per 1000 cases (Güngördük, 2010; Phipps,
2005; Rajasekar, 1997). Bowel damage occurs in approximately 
1 in 1000 cesarean deliveries (Silver, 2006).

Women expressing a desire for elective primary cesarean 
delivery may be counseled that surgery offers decreased risks
for hemorrhage and chorioamnionitis compared with planned
primary vaginal birth. But this is again balanced against higher
maternal rates of thromboembolism, hysterectomy, and rehos-
pitalization for infection or wound complications; longer initial
hospital stays; and greater rates of uterine rupture or abnormal
placental implantation in subsequent pregnancies (Declercq,
2007; Geller, 2010; Liu, 2007).

Women who undergo a cesarean delivery are much more 
likely to be delivered by a repeat operation in subsequent
pregnancies. For women undergoing subsequent cesarean, the
maternal risks just described are even greater (Cahill, 2006; 
Marshall, 2011; Silver, 2006).

As an advantage, there is evidence that cesarean delivery is 
associated with lower rates of urinary incontinence and pelvic 

TABLE 30-1. Some Indications for Cesarean Delivery

Maternal
Prior cesarean delivery
Abnormal placentation
Maternal request
Prior classical hysterotomy
Unknown uterine scar type
Uterine incision dehiscence
Prior full-thickness myomectomy
Genital tract obstructive mass
Invasive cervical cancer
Prior trachelectomy
Permanent cerclage
Prior pelvic reconstructive surgery
Pelvic deformity
HSV or HIV infection
Cardiac or pulmonary disease
Cerebral aneurysm or arteriovenous malformation
Pathology requiring concurrent intraabdominal surgery
Perimortem cesarean delivery

Maternal-Fetal
Cephalopelvic disproportion
Failed operative vaginal delivery
Placenta previa or placental abruption

Fetal
Nonreassuring fetal status
Malpresentation
Macrosomia
Congenital anomaly
Abnormal umbilical cord Doppler study
Thrombocytopenia
Prior neonatal birth trauma

HIV = human immunodeficiency virus; HSV = herpes
simplex virus. 
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TECHNIQUE FOR CEASAREAN
DELIWERY

Abdominal Incision
• midline vertical 
• suprapubic transverse incision 

(Pfannenstiel or Maylard
incisions)
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ABDOMINAL INCISION: PFANNENSTIEL 
INCISION (“BIKINI CUT”)
• the skin and subcutaneous tissue are incised 

using a low, transverse, slightly curvilinear 
incision.

• made at the level of the pubic hairline, which is 
typically 3 cm above the superior border of the 
symphysis pubis. 

• incision is extended beyond the lateral borders 
of the rectus abdominis muscles. 
• It should be of adequate width to accommodate 

delivery—12 to 15 cm is typical. 
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ABDOMINAL INCISION: PFANNENSTIEL 
INCISION (“BIKINI CUT”)
• Sharp dissection is continued through the subcutaneous layer to the fascia. 

• superficial epigastric vessels can be identified halfway between the skin and fascia, several 
centimeters from the midline, and coagulated. 

• fascia is then incised sharply at the midline. 

• the anterior abdominal fascia is typically composed of two visible layers:

– the aponeurosis from the external oblique muscle 

– fused layer containing aponeuroses of the internal oblique and transverse abdominis 
muscles. 

• inferior epigastric vessels typically lie outside the lateral border of the rectus abdominis 
muscle and beneath the fused aponeuroses of the internal oblique and transverse 
abdominis muscles. 
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ABDOMINAL INCISION: PFANNENSTIEL 
INCISION (“BIKINI CUT”)
• Once the fascia is incised, the inferior fascial edge is grasped with suitable clamps and elevated 

by the assistant as the operator separates the fascial sheath from the underlying rectus 
muscles either bluntly or sharply until the superior border of the symphysis pubis is reached. 

• the superior fascial edge is grasped and again, separation of fascia from the rectus muscles is 
completed; fascial separation is carried near enough to the umbilicus to permit an adequate 
midline longitudinal incision of the peritoneum. 

• rectus abdominis and pyramidalis muscles are then separated in the midline by sharp and blunt 
dissection to expose the transversalis fascia and peritoneum. 

• transversalis fascia and preperitoneal fat are dissected carefully to reach the underlying 
peritoneum.  

• peritoneum near the upper end of the incision is opened carefully
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• An infraumbilical midline vertical incision begins 2 to 3 cm above the superior margin of the 
symphysis, up to the infraumbilical area (should be of sufficient length to allow fetal delivery 
without difficulty).

• Incision length should correspond with the estimated fetal size (approx. 12 to 15 cm)

• Sharp or electrosurgical dissection is performed to the level of the anterior rectus sheath.

• A small opening is made sharply with scalpel in the upper half of the linea alba (to avoid 
bladder injury). 

• Index and middle fingers are placed beneath the fascia, and the fascial incision is extended 
superiorly and inferiorly with scissors or scalpel. 

• Midline separation of the rectus muscles and pyramidalis muscles and peritoneal entry are 
then similar to those with the Pfannenstiel incision. 

ABDOMINAL INCISION: VERTICAL  
INCISION
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JOEL-COHEN AND MISGAV-LADACH
TECHNIQUES 
• Joel-Cohen technique creates a straight 10-cm 

transverse skin incision 3 cm below the level of the 
anterior superior iliac spines. 

• the subcutaneous tissue layer is opened sharply 2 to 3 
cm in the midline à carried down, without lateral 
extension, to the fascia. 

• A small transverse incision is made in the fascia, and a 
finger from each hand is hooked into the lateral angles 
of this fascial incision à incision is then stretched 
transversely. 

• All the layers of the abdominal wall are then manually 
stretched laterally in opposition to further open the 
incision.

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, 
Casey BM, Sheffield JS (eds).William’s Obstetrics 25th edition; chapter 30 
Cesarean delivery 



JOEL-COHEN AND MISGAV-LADACH
TECHNIQUES 
• The myometrium is incised transversely in the midline 

and then opened and extended laterally with one finger 
hooked into each corner of the hysterotomy incision. 
Interrupted sutures are used for hysterotomy closure. 
Neither visceral nor parietal peritoneum is closed. 

• The Misgav-Ladach technique is similar and differs 
mainly in that myometrial incision closure is completed 
with a single-layer locking continuous suture

• these techniques have been associated with shorter 
operative times and with lower rates of intraoperative 
blood loss and postoperative pain
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HYSTEROTOMY 

2 techniques:

• Low transverse incision: the lower uterine segment is incised 
transversely as described by Kerr in 1921; preferred over Classical 
incision

• Classical incision: vertical incision into the body of the uterus 
above the lower uterine segment and reaches the uterine fundus; 
similar to the low-segment vertical incision as described by Krönig

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 25th edition; chapter 30 Cesarean delivery 



HYSTEROTOMY: LOW TRANSVERSE 
CESAREAN INCISION 

• The reflection of peritoneum above the 
upper margin of the bladder and overlying 
the anterior lower uterine segment—
termed the bladder flap—is grasped in the 
midline with forceps and incised 
transversely with scissors. 
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Once the fascia is incised, the inferior fascial edge is grasped
with suitable clamps and elevated by the assistant as the opera-
tor separates the fascial sheath from the underlying rectus
muscles either bluntly or sharply until the superior border of 
the symphysis pubis is reached. Any blood vessels coursing 
between the sheath and muscles are clamped, cut, and ligated, 
or they are coagulated with an electrosurgery blade. Next, the
superior fascial edge is grasped and again, separation of fascia 
from the rectus muscles is completed. Meticulous hemostasis is 
imperative to lower rates of infection and bleeding. The fascial 
separation is carried near enough to the umbilicus to permit an 
adequate midline longitudinal incision of the peritoneum. The 
rectus abdominis and pyramidalis muscles are then separated in
the midline by sharp and blunt dissection to expose the trans-
versalis fascia and peritoneum.

The transversalis fascia and preperitoneal fat are dissected
carefully to reach the underlying peritoneum. The peritoneum 
near the upper end of the incision is opened carefully, either
bluntly or by elevating it with two hemostats placed approx-
imately 2 cm apart. The tented fold of peritoneum between 
the clamps is examined and palpated to ensure that omen-
tum, bowel, or bladder is not adjacent. The peritoneum is
then incised. The incision is extended superiorly to the upper 
pole of the incision and downward to just above the peritoneal 
reflection over the bladder. Importantly, in women who have
had previous intraabdominal surgery, including cesarean deliv-
ery, omentum or bowel may be adhered to the undersurface of 
the peritoneum. Moreover, in women with obstructed labor,
the bladder may be pushed cephalad almost to the level of the 
umbilicus.

Vertical Incision
An infraumbilical midline vertical inci-
sion begins 2 to 3 cm above the superior
margin of the symphysis and should be
of sufficient length to allow fetal delivery 
without difficulty. Therefore, its length
should correspond with the estimated
fetal size, and 12 to 15 cm is typical. Sharp 
or electrosurgical dissection is performed 
to the level of the anterior rectus sheath.
A small opening is made sharply with 
scalpel in the upper half of the linea alba.
Placement here avoids potential cystot-
omy. Index and middle fingers are placed
beneath the fascia, and the fascial incision
is extended superiorly and inferiorly with
scissors or scalpel. Midline separation of 
the rectus muscles and pyramidalis mus-
cles and peritoneal entry are then similar 
to those with the Pfannenstiel incision.

 ■ Hysterotomy
Most often, the lower uterine segment is
incised transversely as described by Kerr
in 1921. Occasionally, a low-segment
vertical incision as described by Krönig 

in 1912 may be used. The classical incision is a vertical incision
into the body of the uterus above the lower uterine segment
and reaches the uterine fundus. In practice, however, the clas-
sical incision is similar to the low-vertical incision, which is
typically extended cephalad only to the extent required for fetal
delivery. For most cesarean deliveries, the transverse incision 
is preferred. Compared with a classical incision, it is easier to
repair, is located in the inactive segment and thus least likely to 
rupture during a subsequent pregnancy, causes less incision-site
bleeding, and promotes less bowel or omentum adherence to
the myometrial incision.

Low Transverse Cesarean Incision
Before any hysterotomy, the surgeon should palpate the fundus
and adnexa to identify degrees of uterine rotation. The uterus 
may be dextrorotated so that the left round ligament is more 
anterior and closer to the midline. In such cases, hysterotomy 
placement is modified to keep the incision centered within the 
lower segment. This avoids extension into and laceration of the 
left uterine artery. With thick meconium or infected amnionic 
fluid, some surgeons prefer to put a moistened laparotomy 
sponge in each lateral peritoneal gutter to absorb fluid and blood 
that escape from the opened uterus. A moist sponge may also be 
used to pack protruding bowel away from the operative field.

The reflection of peritoneum above the upper margin 
of the bladder and overlying the anterior lower uterine seg-
ment—termed the bladder flap—is grasped in the midline
with forceps and incised transversely with scissors (Fig. 30-1).
Bladder flap creation effectively moves the bladder away from

Uterus

Bladder

Vesicouterine
serosa

FIGURE 30-1 The loose vesicouterine serosa above the bladder reflection is grasped
with forceps and incised with Metzenbaum scissors.
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the planned hysterotomy site and prevents bladder laceration
if an unintended inferior hysterotomy extension occurs during 
fetal delivery.

Following this initial incision, scissors are inserted between
the vesicouterine serosa and myometrium of the lower uterine 
segment. The scissors are pushed laterally from the midline on 
each side to further open the visceral peritoneum and expose 
the myometrium. This transverse peritoneal incision extends 
almost the full length of the lower uterine segment. As the lat-
eral margin on each side is approached, the scissors are directed
somewhat more cephalad (Fig. 30-2). The lower edge of perito-
neum is elevated, and the bladder is gently 
separated from the underlying myome-
trium with blunt or sharp dissection within
this vesicouterine space (Fig. 30-3).

In general, this caudad separation of 
bladder does not exceed 5 cm and usu-
ally is less. It is possible, especially with an
effaced, dilated cervix, to dissect downward
so caudally as to inadvertently expose and 
then enter the underlying vagina rather
than the lower uterine segment. However,
in instances in which cesarean hysterec-
tomy is planned or anticipated, extended 
caudad bladder dissection is recommended
to aid total hysterectomy and decrease the 
risk of cystotomy.

Some surgeons do not create a blad-
der flap. The main advantage is a shorter
skin incision-to-delivery time, however,
data supporting this practice are limited
(Hohlagschwandtner, 2001; Tuuli, 2012).

The uterus is entered through the lower
uterine segment approximately 1 cm below 
the upper margin of the peritoneal reflec-
tion. It is important to place the uterine

incision relatively higher in women with advanced or com-
plete cervical dilatation. Failure to adjust increases the risk 
of lateral extension of the incision into the uterine arteries. It
may also lead to incision of the cervix or vagina rather than 
the lower uterine segment. Such incisions into the cervix can
create significant postoperative distortion of cervical anatomy. 
Correct placement uses the vesicouterine serosal reflection as
a guide.

Uterine Incision. The uterus can be incised by a variety of 
techniques. Each is initiated by using a scalpel to transversely 
incise the exposed lower uterine segment for 1 to 2 cm in the
midline (Fig. 30-4). This must be done carefully to avoid fetal 
laceration. Careful blunt entry using hemostats or fingertip to 
split the muscle may be helpful. Once the uterus is opened,
the incision can be extended by simply spreading the incision, 
using lateral and slightly upward pressure applied with each 
index finger (Fig. 30-5). Alternatively, if the lower uterine seg-
ment is thick, then cutting laterally and then slightly upward
with bandage scissors will extend the incision. Importantly,
when scissors are used, the index and midline fingers of the
nondominant hand should be insinuated beneath the myo-
metrium and above fetal parts to prevent fetal laceration. 
Comparing blunt and sharp extensions of the initial uter-
ine incision, sharp extension is associated with an increased 
estimated blood loss, but postoperative hematocrit changes,
need for transfusion, and infection rates are not different
(Xu, 2013).

The uterine incision should be made large enough to allow 
delivery of the head and trunk of the fetus without either tear-
ing into or having to cut into the uterine vessels that course 
along the lateral uterine margins. If the placenta is encountered 
in the incision line, it must be either detached or incised. When 

Myometrium

Bladder

Vesicouterine
serosa

FIGURE 30-2 The loose serosa above the upper margin of the
bladder is elevated and incised laterally.

Vesicouterine
serosa

Bladder

Lower uterine
segment

FIGURE 30-3 Cross section shows blunt dissection of the bladder off the uterus to
expose the lower uterine segment.
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metrium and above fetal parts to prevent fetal laceration. 
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ing into or having to cut into the uterine vessels that course 
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Vesicouterine
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FIGURE 30-3 Cross section shows blunt dissection of the bladder off the uterus to
expose the lower uterine segment.

HYSTEROTOMY: LOW TRANSVERSE 
CESAREAN INCISION 
• Following the initial incision, scissors are inserted between 

the vesicouterine serosa and myometrium of the lower 
uterine segment à scissors are pushed laterally from the 
midline on each side to further open the visceral 
peritoneum and expose the myometrium. 

• the lower edge of peritoneum is elevated, and the bladder 
is gently separated from the underlying myometrium with 
blunt or sharp dissection within this vesicouterine space
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corner of the hysterotomy incision is extended cephalad into
the contractile portion of the myometrium—a J incision. If 
this is completed bilaterally, a U incision is formed. Last, some
prefer to extend in the midline—a T incision. As expected,
these have been linked with higher intraoperative blood loss
(Boyle, 1996; Patterson, 2002). Moreover, as these extend into
the contractile portion, a trial of labor and vaginal delivery are
more likely contraindicated in future pregnancies.

Delivery of the Fetus. In a cephalic presentation, a hand is
slipped into the uterine cavity between the symphysis and fetal 
head. The head is elevated gently with the fingers and palm
through the incision. Once the head enters the incision, deliv-
ery may be aided by modest transabdominal fundal pressure
(Fig. 30-6).

After a long labor with cephalopelvic disproportion, the fetal
head may be tightly wedged in the birth canal. This situation 
can have disastrous results, and there are three considerations 
for delivery. First, a “push” method may be used. With this,
upward pressure exerted by a hand in the vagina by an assis-
tant will help to dislodge the head and allow its delivery above
the symphysis. Relief of such head impaction increases the risk 
of hysterotomy extension and associated blood loss as well as
fetal skull fracture. As an alternative, a “pull” method is used 
in which the fetal legs are grasped and delivered through the 
hysterotomy opening. The fetus is then delivered by traction 
as one would complete a breech extraction. Support for this
latter approach comes only from small randomized trials and
case series (Bastani, 2012; Shazly, 2013; Veisi, 2012). Last, a 
low vertical hysterotomy incision, which will give more room
for the “pull” technique, may be selected. If a low transverse 

Myometrium

FIGURE 30-4 The myometrium is carefully incised to avoid 
cutting the fetal head.

Amnionic
sac

FIGURE 30-5 After entering the uterine cavity, the incision is extended laterally with fingers or with bandage scissors (inset).

the placenta is incised, fetal hemorrhage may be severe. Thus, deliv-
ery and cord clamping should be performed as soon as possible.

At times, a low-transverse hysterotomy is selected but pro-
vides inadequate room for delivery. In such instances, one
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the placenta is incised, fetal hemorrhage may be severe. Thus, deliv-
ery and cord clamping should be performed as soon as possible.

At times, a low-transverse hysterotomy is selected but pro-
vides inadequate room for delivery. In such instances, one

• J incision

• U incision

• T incision
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incision has already been made, then this can be extended to a 
J-, U-, or T-incision for room.

Conversely, in women without labor, the fetal head may 
be unmolded and without a leading cephalic point. The round
head may be difficult to lift through the uterine incision in a 
relatively thick lower segment that is unattenuated by labor. In
such instances, either forceps or a vacuum device may be used
to deliver the fetal head as shown in Figure 30-7.

After head delivery, a finger should be passed across the fetal 
neck to determine whether it is encircled by one or more umbili-
cal cord loops. If an umbilical cord coil is felt, it should be slipped 
over the head. The head is rotated to an occiput transverse posi-
tion, which aligns the fetal bisacromial diameter vertically. The

Incision in lower uterine
segment

FIGURE 30-6 Delivery of the fetal head.

A B

FIGURE 30-7 A. The first cesarean forceps blade is placed. B. Slight upward and outward traction is used to lift the head through
the incision.

sides of the head are grasped with two hands, and gentle down-
ward traction is applied until the anterior shoulder enters the hys-
terotomy incision (Fig. 30-8). Next, by upward movement, the
posterior shoulder is delivered. During delivery, abrupt or power-
ful force is avoided to avert brachial plexus injury. With steady 
outward traction, the rest of the body then readily follows. Gentle 
fundal pressure may aid this.

With some exceptions, current American Heart Association 
neonatal resuscitation recommendations eschew suctioning 
immediately following birth, even with meconium present
(Kattwinkel, 2010). A fuller discussion of this and the timing 
of umbilical cord clamping as it relates to neonatal outcome are 
found in Chapter 27 (p. 539). The umbilical cord is clamped, 
and the newborn is given to the team member who will con-
duct resuscitative efforts as needed (Chap. 32, p. 625).

The American Academy of Pediatrics and the American
College of Obstetricians and Gynecologists (2012) recommend
that “a qualified person who is skilled in neonatal resuscita-
tion should be in the delivery room, with all equipment needed 
for neonatal resuscitation, to care for the neonate.” Jacob and
Phenninger (1997) compared 834 cesarean deliveries with 834
low-risk vaginal deliveries. They found that with regional anal-
gesia, there is rarely a need for infant resuscitation after elective 
repeat cesarean delivery or cesarean delivery for dystocia without 
fetal heart rate abnormalities and that a pediatrician may not be
necessary at such deliveries. At Parkland Hospital, pediatric nurse 
practitioners attend uncomplicated, scheduled cesarean deliveries.

After birth, an intravenous infusion containing two ampules 
or 20 units of oxytocin per liter of crystalloid is infused at
10 mL/min. Some prefer higher infusion dosages, however,
bolus doses are avoided because of associated hypotension
(Roach, 2013). Once the uterus contracts satisfactorily, the rate
can be reduced. An alternative is carbetocin—a longer-acting 
oxytocin derivative that is not available in the United States—
that provides suitable, albeit more expensive, hemorrhage
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necessary at such deliveries. At Parkland Hospital, pediatric nurse 
practitioners attend uncomplicated, scheduled cesarean deliveries.

After birth, an intravenous infusion containing two ampules 
or 20 units of oxytocin per liter of crystalloid is infused at
10 mL/min. Some prefer higher infusion dosages, however,
bolus doses are avoided because of associated hypotension
(Roach, 2013). Once the uterus contracts satisfactorily, the rate
can be reduced. An alternative is carbetocin—a longer-acting 
oxytocin derivative that is not available in the United States—
that provides suitable, albeit more expensive, hemorrhage
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prophylaxis (Su, 2012). Second-tier agents are ergot-alkaloids,
which carry hypertensive side effects, and misoprostol, which 
provides inferior postpartum hemorrhage protection compared 
with oxytocin. Last, the use of tranexamic acid (Cyklokapron)
has recently been described in a few small studies to lower blood 
loss during cesarean delivery (Abdel-Aleem, 2013; Güngördük,
2011). Its antifibrinolytic action and effects on thromboembo-
lism rates in pregnant surgical patients are unclear, and larger
trials are needed before widespread use. Additional discussions
of all these agents are found in Chapters 27 (p. 547) and 41
(p. 785).

Placental Delivery. The uterine incision
is observed for any vigorously bleeding sites.
These should be promptly clamped with 
Pennington or ring forceps. The placenta 
is then delivered unless it has already done
so spontaneously. Many surgeons prefer
manual removal, but spontaneous delivery,
as shown in Fig. 30-9, along with some
cord traction may reduce the risk of opera-
tive blood loss and infection (Anorlu, 2008;
Baksu, 2005). Fundal massage may begin as
soon as the fetus is delivered to hasten pla-
cental separation and delivery.

Immediately after delivery and gross
inspection of the placenta, the uterine cav-
ity is suctioned and wiped out with a gauze
sponge to remove avulsed membranes, ver-
nix, and clots. Previously, double-gloved
fingers or ring forceps placed through the 
hysterotomy incision were used to dilate an
ostensibly closed cervix. This practice does
not improve infection rates from poten-
tial hematometra and is not recommended
(Güngördük, 2009; Liabsuetrakul, 2011).

A B

FIGURE 30-8 The anterior (A) and then the posterior (B) shoulder are delivered.

Uterine Repair. After placental delivery, the uterus is lifted
through the incision onto the draped abdominal wall, and
the fundus is covered with a moistened laparotomy sponge. 
Although some clinicians prefer to avoid such uterine exteri-
orization, it often has benefits that outweigh its disadvantages.
For example, the relaxed, atonic uterus can be recognized
quickly and massage applied. The incision and bleeding points 
are more easily visualized and repaired, especially if there have
been extensions. Adnexal exposure is superior, and thus, tubal 
sterilization is easier. The principal disadvantage is discomfort

Uterine incision

Lower uterine
segment

Placenta

FIGURE 30-9 Placenta bulging through the uterine incision as the uterus contracts. A 
hand gently massages the fundus to help aid placental separation.
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AFTER DELIVERY OF THE FETUS

• After birth, an intravenous infusion containing two ampules or 20 units of 
oxytocin per liter of crystalloid is infused at 10 mL/min. Once the uterus 
contracts satisfactorily, the rate can be reduced. 
• bolus doses of oxytocin are avoided because of associated hypotension 

• An alternative to oxytocin is carbetocin—a longer-acting oxytocin derivative 
that provides suitable, albeit more expensive, hemorrhage prophylaxis
• Second-tier agents are ergot-alkaloids (contraindicated in hypertensive 

women), and misoprostol (considered illegal drug locally).
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and vomiting caused by traction in cesarean deliveries per-
formed under regional analgesia. Importantly, rates of febrile 
morbidity or blood loss do not appear to be increased with
uterine exteriorization (Coutinho, 2008; Walsh, 2009).

Before hysterotomy closure, previously clamped large vessels 
may be ligated separately or incorporated within the running 
incision closure. One angle of the uterine incision is grasped to 
stabilize and maneuver the incision. The uterine incision is then 
closed with one or two layers of continuous 0- or No. 1 absorb-
able suture (Fig. 30-10). Chromic suture is used by many, but 
some prefer synthetic delayed-absorbable sutures. Single-layer
closure is typically faster and is not associated with higher rates
of infection or transfusion (CAESAR study collaborative group, 
2010; Dodd, 2008; Hauth, 1992). Moreover, most studies
observed that the type of uterine closure does not significantly 
affect complications in the next pregnancy (Chapman, 1997; 
Durnwald, 2003; Roberge, 2011).

At Parkland Hospital, we favor the one-layer uterine clo-
sure. The initial suture is placed just beyond one angle of the
uterine incision. A running-lock suture for hemostasis is then 
performed, with each suture penetrating the full thickness of 
the myometrium. Concern has been expressed by some clini-
cians that sutures through the decidua may lead to endometrio-
sis or adenomyosis in the hysterotomy scar, but this is rare. It is 
important to carefully select the site of each stitch and to avoid 
withdrawing the needle once it penetrates the myometrium. 
This minimizes perforation of unligated vessels and subsequent
bleeding. The running-lock suture is continued just beyond
the opposite incision angle. If approximation is not satisfactory 

after a single-layer continuous closure or if bleeding sites per-
sist, then more sutures are required. Either another layer of run-
ning suture is placed to achieve approximation and hemostasis,
or individual bleeding sites can be secured with figure-of-eight 
or mattress sutures.

Traditionally, serosal edges overlying the uterus and blad-
der have been approximated with a continuous 2-0 chromic
catgut suture. Multiple randomized trials suggest that omission 
of this step causes no postoperative complications (Grundsell,
1998; Irion, 1996; Nagele, 1996). If tubal sterilization is to be
performed, it is now done as described in Chapter 39 (p. 720).

Adhesions
Following cesarean delivery, adhesions commonly form within
the vesicouterine space or between the anterior abdominal wall
and uterus. And with each successive pregnancy, the percentage
of affected women and adhesion severity increases (Morales, 
2007; Tulandi, 2009). Adhesions can significantly lengthen 
incision-to-delivery times and total operative time (Rossouw,
2013; Sikirica, 2012). Although occurring infrequently, rates of 
cystotomy and bowel injury are also increased (Rahman, 2009; 
Silver, 2006).

Intuitively, scarring can be reduced by handling tissues deli-
cately, achieving hemostasis, and minimizing tissue ischemia, 
infection, and foreign-body reaction. Data are conflicting 
regarding closure of the bladder flap (visceral peritoneum) or
of the abdominal cavity (parietal peritoneum) and its effect on
subsequent adhesions. Some note benefit from closure of one, 
but not the other, or neither (CAESAR study collaborative
group, 2010; Cheong, 2009; Kapustian, 2012; Lyell, 2005, 
2012).

Benefit from placement of an adhesion barrier at the repaired 
hysterotomy site is limited to only two nonrandomized stud-
ies (Chapa, 2011; Fushiki, 2005). Currently, there is an ongo-
ing multicenter randomized trial to evaluate use of the barrier 
Seprafilm at the time of cesarean delivery (National Institutes
of Health, 2012).

Abdominal Closure
Any laparotomy sponges are removed, and the paracolic gut-
ters and cul-de-sac are gently suctioned of blood and amni-
onic fluid. Some surgeons irrigate the gutters and cul-de-sac,
especially in the presence of infection or meconium. Routine
irrigation in low-risk women, however, leads to greater intraop-
erative nausea and without lower postoperative infection rates 
(Harrigill, 2003; Viney, 2012).

After sponge and instrument counts are found to be cor-
rect, the abdominal incision is closed in layers. Many surgeons
omit the parietal peritoneal closure. In addition to ambiguity 
regarding adhesion prevention, data are also conflicting as to
whether nonclosure of parietal peritoneum decreases postop-
erative discomfort and analgesia requirements (Chanrachakul,
2002; Lyell, 2005; Rafique, 2002). However, if there is dis-
tended bowel in the incision site, we find that peritoneal clo-
sure may help to protect the bowel when fascial sutures are
placed.

As each layer is closed, bleeding sites are located, clamped, 
and ligated or coagulated with an electrosurgical blade. The

FIGURE 30-10 The cut edges of the uterine incision are approxi-
mated with a running-lock suture anchored at either angle of the 
incision.
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ABDOMINAL WALL CLOSURE
• Any laparotomy sponges are removed, and the paracolic gutters and cul-de-sac are 

gently suctioned of blood and amnionic fluid
• Some surgeons irrigate the gutters and cul-de-sac, especially in the presence of 

infection or meconium. 
• Routine irrigation in low-risk women, however, leads to greater intraoperative 

nausea and without lower postoperative infection rates 
• After sponge and instrument counts are found to be correct, the abdominal incision 

is closed in layers. 
• As each layer is closed, bleeding sites are located, clamped, and ligated or coagulated 

with an electrosurgical blade. 
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CLASSICAL CESAREAN INCISION
• this incision is usually avoided because it encompasses the active upper uterine 

segment and thus is prone to rupture with subsequent pregnancies. 

• Indications: 

– difficulty in exposing or safely entering the lower uterine segment (a densely 
adhered bladder from previous surgery)

– a leiomyoma occupies the lower uterine segment;

– the cervix has been invaded by cancer; 

– An anteriorly implanted placenta previa 

– massive maternal obesity that precludes safe access to the lower uterine segment

à continued…
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CLASSICAL CESAREAN INCISION
– transverse lie of a large fetus
– when the fetus is very small, especially if breech, a classical 

incision may be preferable (poorly developed lower uterine 
segment provides inadequate space for the manipulations 
required for breech delivery)

– with multiple fetuses, a classical incision again may be needed to 
provide suitable room for extraction of fetuses that may be 
malpositioned or preterm. 
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PERIPARTUM HYSTERECTOMY

 ■ Indications
Hysterectomy is more commonly performed during or after 
cesarean delivery but may be needed following vaginal birth. 
If all deliveries are considered, the rate ranges from 0.4 to 
2.5 per 1000 births and has risen significantly during the past
few decades. During a 25-year period, the rate of peripartum
hysterectomy at Parkland Hospital was 1.7 per 1000 births 
(Hernandez, 2012). Most of this increase is attributed to the
increasing rates of cesarean delivery and its associated compli-
cations in subsequent pregnancy (Bateman, 2012; Bodelon,
2009; Flood, 2009; Orbach, 2011). Of hysterectomies, approx-
imately one half to two thirds are total, whereas the remaining 
cases are supracervical (Rossi, 2010; Shellhaas, 2009).

Cesarean hysterectomies are most commonly performed to
arrest or prevent hemorrhage from intractable uterine atony 
or abnormal placentation (Bateman, 2012; Hernandez, 2012;
Owolabi, 2013). These as well as other less frequent indica-
tions are found in Table 30-3. For example, large leiomyomas 
may preclude satisfactory hysterotomy closure and necessitate 
hysterectomy. Or, postpartum infectious morbidity from 
an infected, necrotic uterus will prompt uterine removal 
for recovery (Fig. 37-4, p. 688). Logically, risk factors for

FIGURE 30-11 An initial small vertical hysterotomy incision 
is made in the lower uterine segment. Fingers are insinuated
between the myometrium and fetus to avoid fetal laceration. 
Scissors extend the incision cephalad as needed for delivery.

A

B

FIGURE 30-12 Classical incision closure. The deeper half (A) and 
superficial half (B) of the incision are closed in a running fashion.

TABLE 30-3. Some Indications for Peripartum Hysterectomy

Uterine atony
Abnormal placentation

Bleeding
Accrete syndromes

Uterine extension
Uterine rupture
Cervical laceration
Postpartum uterine infection
Leiomyoma
Invasive cervical cancer
Ovarian neoplasia

peripartum hysterectomy mirror the risks of these indicated 
complications, which are described throughout the text.

Major complications of peripartum hysterectomy include
increased blood loss and greater risk of urinary tract damage.
Blood loss is usually appreciable because hysterectomy is being 
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