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The cesarean delivery rate has been raising nonstop for over
three decades [1]. In the United States, in the year 2011, one-
third of women who gave birth had a cesarean delivery [2].
This trend has been verified not only in the United States but
also worldwide. The steady increase number of cesarean
deliveries is due to multiple factors including the relative per-
ceived safety of cesarean delivery operation in modern medi-
cine [3]. Other important factors that resulted in a higher
cesarean section rate are that there has been a constant decrease
rate of operative vaginal deliveries, vaginal delivery of twin
with cephalic presentation, vaginal breech deliveries, vaginal
birth after cesarean section (VBAC), and medicolegal con-
cerns for possible complications as a result of bad outcomes in
patients attempting VBAC [3]. Unfortunately, this rapid
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increase of cesarean births has not resulted in decreased neo-
natal morbidity or mortality, which raises significant attention
on the possible overuse of cesarean birth [4]. A concern about
the uncontrolled raise of cesarean sections was recognized in
the early 1970s [5]. An epidemiologic study revealed that
“severe” maternal complications such as hemorrhage that
required hysterectomy or massive blood transfusion, uterine
rupture, anesthetic complications, shock, venous thromboem-
bolism, cardiac arrest, acute renal failure, assisted ventilation,
major infection, and wound disruption were threefold
increased for cesarean delivery as compared with vaginal
delivery [6]. Also, well-known long-term effects of cesarean
deliveries such as infertility, pelvic adhesions, and pelvic pain
have been described in many textbooks [1]. Subsequent preg-
nancies have a documented higher rate of perinatal complica-
tions not only maternal but also neonatal complications such
as prematurity, low Apgar scores, neonatal intensive care unit
(NICU) admissions, and higher perinatal death.

There are maternal and fetal long-term deleterious conse-
quences of a previous cesarean section scar. Maternal conse-
quences could be divided in obstetrical complications (in
subsequent pregnancies) and non-obstetrical complications
(not related to future pregnancies).

19.1 Nichein the Scar
The healing process of the cesarean section scar can in occa-
sions be incomplete. In that situation, there is a disruption of
the myometrium at the site of the uterine scar. This “gap” in
the anterior lower uterine segment receives different names,
being the terms “niche” [7] or isthmocele [8] the most com-
monly used (Fig. 19.1). This defect and its relation with
some clinical symptoms such as menorrhagia, abdominal
pain, dyspareunia, and dysmenorrhea were first described by
Morris [9] using the term “cesarean scar syndrome.”

The estimated incidence of cesarean scar defect (CSD)
ranges between 24 and 56 % [10]. This incidence varies con-
siderably depending on the reports. This is due to variation
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Fig. 19.1 Hysteroscopic appearance of cesarean scar defect

on definitions and the differences in the methods used for the
diagnosis of the defect.

There is a clear relationship between the anatomic defect
and the presence of different degrees of postmenstrual bleed-
ing and other gynecological symptoms such as dysmenor-
rhea, chronic pelvic pain, and infertility.

The diagnosis of this condition is based on the clinical
symptoms, ultrasound evaluation, and hysteroscopy. There is
a high correlation between transvaginal ultrasound and hys-
teroscopy in the diagnosis of CSD.

Different treatments have been proposed: medical therapy
with the use of oral contraceptives to reduce menstrual blood,
hysteroscopy surgery to facilitate the drainage of blood and
to reduce the local production, and laparoscopic or vaginal
surgery to correct the defect.

19.2 Etiopathogenesis

The reason why the defect does not appear in all women
undergoing cesarean section is unknown, and the pathogene-
sis of the scar defect remains unknown. Different factors have
been described as a possible cause of a cesarean scar defect
(CSD). One possible factor related with the CSD is the differ-
ence in myometrial contraction between the thicker superior
edge of the incision and the inferior one. This difference in
thickness is usually more evident as the number of cesarean
increases. The approximation of incision edges with different
thickness can contribute to the development of the CSD [11].

Fig. 19.2 View of the cesarean scar defect in a retroverted uterus

Another possible factor suggested is the surgical technique
used to close the hysterotomy; it is argued that the presence of a
CSD can be in relation with the suture material used, with the
suture technique, or both. Furthermore the combination of an
ischemic suturing technique and a slow absorbable suture mate-
rial can produce an abnormal healing [12]. Regarding the tech-
nique, Yazicioglu found that the frequency of incomplete healing
was significantly lower in the group treated by full-thickness
suturing [13]. A recently published meta-analysis found no
significant difference in the risk of uterine scar defect with
single-layer closure compared to double-layer closure [14].

Ofili-Yebovi found a relationship between multiple previ-
ous cesarean section and CSD and also noted that uterine
retroflexion was another variable that was clearly associated
(Fig. 19.2). In a retroflexed uterus, the lower segment is
under a degree of tension, which may affect to the healing of
the cesarean section scar [15].

There is an association between the degree of cervical
dilatation and the duration of labor with an increase in the
risk of CSD if the duration of labor is >5 h or the cervical
dilatation is >5 cm [16]. In late labor, the modified cervix
becomes part of the lower uterine segment. Low incisions are
more common if cesarean section is performed late in labor
and cervical tissue may be included in the closing sutures,
interfering with the healing of the scar.

19.3 Clinical Manifestation

It is well documented that some late complications are pres-
ent after a previous cesarean section. As well as the obstetri-
cal complications, some gynecological disturbances have
been described in patients who have a CSD. Postmenstrual
abnormal bleeding, chronic pelvic pain, and secondary infer-
tility are linked to this pathology.
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Fig. 19.3 Debris accumulated in the cesarean scar defect and in the
cervical canal

Fig. 19.4 Congested endometrium above the scar

The classic symptom in those patients is the presence of
postmenstrual abnormal bleeding, of about 2-12 days of
duration, usually scarce and dark in color. Morris [9] was the
first to describe a relation between this postmenstrual bleed-
ing and the presence of anatomic and histologic changes at
the site of the cesarean scar.

Postmenstrual bleeding (PB) is estimated to occur in one
in three (33.6 %) of women with a niche in the scar. There is
a direct relation between the size of the defect and the
quantity and duration of the bleeding, mainly in retroverted
uteri. Probably a triple mechanism is involved in this post-
menstrual bleeding. On the one hand, the disruption in the
continuity of the endometrium acts as a reservoir pouch, in
which some menstrual blood and debris are accumulated
(Fig. 19.3); the slow outflow of this retained blood is linked
to the PB. Another related mechanism is poor contractility of

Fig. 19.5 Hematometra due to retrograde passage of blood

the uterine muscle around the scar, due to the existence of
fibrotic tissue, which prevents normal myometrial contrac-
tions [10]. Last but not least, there is minimal production in
situ due to local changes that take place in the niche as con-
gested endometrium above the scar, lymphocytic infiltration,
and the presence of small polyps [9] (Fig. 19.4).

The presence of a disruption in the myometrium at
the site of the cesarean scar is associated with different
clinical symptoms as dysmenorrhea, chronic pelvic pain,
and dyspareunia. Among these symptoms, dysmenorrhea
18 the most common with an incidence of 53 %, followed
by chronic pelvic pain in 39.6 % and dyspareunia in
18.3 % [17].

All those symptoms are probably caused by chronic inflam-
mation and the lymphocytic infiltration present in the scar.

Secondary infertility has also been related to CSD. The
accumulation of blood in the niche can affect the normal
characteristics of the mucus and interfere with sperm trans-
portation through this mucus. There is also minimal retro-
grade passage of blood, to the uterine cavity, especially in
retroverted uteri, that can affect the quality of the endome-
trium with consequences during embryo implantation
(Fig. 19.5).

19.4 Diagnosis

The diagnosis of cesarean scar defect is based on a previous
history of cesarean section, clinical symptoms, and diagnos-
tic tools as ultrasound and hysteroscopy.

Currently, there is lack of consensus on the definition of
cesarean scar defect. Ultrasound is usually the first diagnos-
tic modality used in women with postmenstrual bleeding.
The ultrasound study can be performed with conventional
2D ultrasound, 3D or saline infusion sonohysterogram (SIS),
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or gel (GIS) to fill the niche and to create a better image.
Hysterosalpingography, hysteroscopy, and RMN can be also
used to diagnose this defect.

19.5 Ultrasound

Transvaginal ultrasound is accurate in detecting cesarean
scar defects. The niche is defined by the presence of an
anechoic area at the site of a previous cesarean section
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(Fig. 19.6). This niche is usually triangular in shape with the
vertex toward the isthmus. Another proposed diagnostic cri-
terion is the presence of fluid within the incision site [18].
The prevalence of a niche on evaluation with conventional
2D ultrasound is 24 % [16]. The best time to perform ultra-
sonography diagnosis of CSD is during the late proliferative
phase in which the cervical mucus can fill the niche. The use
of 3D ultrasound facilitates the study of the defect in multi-
ple planes and offers more information than conventional
ultrasonography (Fig. 19.7).
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19.6 Hysterosalpingography

Cesarean scar defects can also be diagnosed by hysterosal-
pingography, usually as an incidental finding. The presence
of anatomic defect as a diverticulum or thin linear defects at
the lower uterine cavity is a common finding in patients with
a previous cesarean section, and these defects can be found
at around 60 % of patients [19].

19.9 MRI

Magnetic resonance imaging (MRI) can also detect myo-
metrial defect located at the lower uterine segment. The
MRI displays a linear low signal niche, sometimes filled
with fluid (Fig. 19.9). The use of MRI can be useful to
planning the corrective surgery and to rule out other
conditions.

19.7 Sonohysterography

The use of SIS or GIS provides a clear visualization of the
CSD due to the filling of the niche with liquid, facilitating
the diagnosis. Moreover, more defects are detected using
sonohysterography and more defects are classified as large
than with the use of conventional 2D ultrasound [20]. The
instillation of liquid inside this defect allows us to find differ-
ent shapes and sizes. The prevalence of a niche on evaluation
with gel is around 56 % [16]. The main advantage of the use
of gel is that remains longer time filling the disruption; this
allows performing a better evaluation of the defect.

19.8 Hysteroscopy

Hysteroscopy allows a direct visualization of the scar defect.
During hysteroscopy, a pseudo-cavity is visualized in the ante-
rior wall of the low uterine segment or in the upper third of the
cervical canal. Hysteroscopically, a double arch of fibrous tis-
sue is identified and a dome between those archs (Fig. 19.8).
The dome of the isthmocele is covered by a congestive endo-
metrium with different grades of inflammation. In the early
proliferative phase, blood and some clots are usually visual-
ized filling the anatomical defect and the cervical canal.

Fig. 19.8 A pseudo-cavity is visualized in the anterior wall of the low
uterine segment

19.10 Classification of CSDs

There are two main classifications used for the CSD. The one
proposed by Gubbini [21] in which the depth and the base of
the isthmocele are measured and the surface of the isthmocele
is calculated. According to the result of the surface, the isth-
mocele is classified into three grades: grade 1 with less than
15 mm?3, grade 2 with a surface between 16 and 25 mm3, and
grade 3 with more than 26 mm?3. In his review, he found that
more than 55 % of cases were grade 1.

Yebovi focused the other classification of the CSD on the
measurement of the endometrial thinning at the cesarean
defect; he defined the degree of thickness by the ratio
between the myometrial thickness at the level of the defect
and the thickness of the adjacent myometrium and defined a
severe defect a ratio >50 % [14] and dehiscence a ratio equal
or superior to 80 %.

Other authors have defined CSD as severe when the
remaining myometrium at the level of the niche is less than
2.2 mm visualized with ultrasound examination or 2.5 mm in
women who underwent hydrosonography for the diagnosis
of the CSD [22] (Fig. 19.10).

Fig. 19.9 Visualization of the defect with MRI
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Fig. 19.10 Measurement of the endometrial remaining myometrium

19.11 Treatment

Various surgical options have been proposed to treat the
CSD: on one hand, a reparative treatment with laparoscopic
repair of the dehiscence and, on the other, the resectoscopy
correction in order to improve the symptoms. Other alterna-
tives are the vaginal repair of the CSD and the use of oral
contraceptives to reduce menstrual blood. The surgical treat-
ment should only be reserved for symptomatic patients with
postmenstrual bleeding, chronic pelvic pain, or secondary
infertility. The first two options are the commonly used, and
the election of any of them is usually related with anatomical
conditions of the CSD.

19.12 Resectoscopic Surgery

The first reference about the use of the resectoscope in the
treatment of a CSD was made by Fernandez [23] who per-
formed the resection of the fibrotic tissue of the inferior part
of the scar to facilitate the drainage of the menstrual blood
collected in the scar, improving the postmenstrual bleeding.
Since then, multiple articles have been published, and the
resectoscopy has become the most reported approach for the
treatment of symptomatics CSD. Fabres in addition to the
resection of the fibrotic tissue underneath the pouch defect
used the local fulguration of the dilated blood vessels and
endometrial glands in the CSD, responsible of the in situ pro-
duction [24] (Fig. 19.11). The main risk associated with the
resectoscopy surgery is the possibility of uterine perforation
and secondary bladder injury; in order to prevent this com-
plication, some authors recommend to avoid the resecto-

scopic surgery if the remaining myometrium at the level of
the niche is less than 2 mm [25].

19.13 Laparoscopic Surgery

The purpose of the laparoscopic management is to restore
the myometrial continuity at the site of the CSD which
leads to a reduction of the niche and consequently to an
improvement of the related symptoms. The main advantage
of the laparoscopic approach is that we can consider this as
a reparative surgery which leads to an increase in the thick-
ness of the uterine wall, something that can’t be done with
the hysteroscopic approach [26]. Klemm firstly used a
combined laparoscopic-vaginal approach to repair the
defect [27]. Donnez described a totally laparoscopic
approach with excision of the fibrotic tissue around the scar
and laparoscopic suture to approximate the healthy myo-
metrium of each side of the opened scar [28]. The laparos-
copy surgery offers a clear visualization of the surgical area
after the dissection of the bladder with low risk of damage
(Fig. 19.12).

19.14 Vaginal Surgery

The vaginal approach of the cesarean section defect is also
considered a reparative surgery, which corrects the defect
and increases the thickness of the uterine wall. As we referred
before, this was firstly used in combination with laparoscopy
approach. A new vaginal repair technique has been recently
proposed in which after the opening of the cervico-vesical
space and the dissection of the bladder, the scar is opened
and the fibrotic tissue removed. The opened scar is second-
ary closed with two layers of suture [29]. The approach that
uses the vaginal route is a minimally invasive way of repair-
ing the myometrial continuity.

19.15 Medical Treatment

The use of oral contraceptives can be a conservative alterna-
tive for the management of the postmenstrual bleeding. The
published results on effectiveness are conflicting. While dif-
ferent studies have concluded that the medical therapy fails
to eliminate the bleeding [10], others support the use of oral
contraceptives for treating intermenstrual bleeding in patients
with defects at the previous cesarean uterine to reduce the
menstrual blood [30]. There are no consistent studies about
the use of the hormonal intrauterine device.
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Fig. 19.11 Hysteroscopy surgery: (/) view of the cesarean scar defect; (2) resection of the fibrotic tissue of the inferior part of the scar; (3) local
fulguration of the dilated blood vessels and endometrial glands; (4) final view

19.16 Surgical Outcomes

The surgical outcomes are different depending on the surgi-
cal procedure. After hysteroscopy surgery, between 59.6 [8]
and 64 % [25] of patients reported a postoperative
improvement of postmenstrual bleeding. This improvement
was more evident in patients with anteflexed uterus.

19.16.1 Cesarean Scar Pregnancy

A cesarean scar (ectopic) pregnancy occurs when a preg-
nancy implants on a cesarean delivery scar (Fig. 19.13).
Although it has also been referred to as a cesarean delivery
scar ectopic pregnancy in the literature, a more appropriate

term may be cesarean delivery scar pregnancy or cesarean
scar pregnancy.

The first case of a cesarean scar ectopic pregnancy was
reported in English medical literature in 1978 [31]. Since
then, there are only 19 cases published until 2001 [32]. But
over the past 5 years, there has been a substantial increase in
the number of cesarean scar pregnancy (CSP) published in
the English language literature.

Cesarean scar pregnancy is a rare entity, incidence being
reported between 1:800 and 1:2,216 and a rate of only 6.1 %
in women with ectopic pregnancy and at least one previous
cesarean section [33, 34-38]. It is the least common form of
ectopic pregnancy.

However, the incidence is rising with the increased inci-
dence of cesarean deliveries (Table 19.1), and the diagnosis
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Fig. 19.12 Laparoscopic repair of cesarean scar defect: (/) identification of the affected area; (2) bladder dissection; (3) opening of the scar; (4)
first-layer suture; (5) second-layer suture; (6) final view
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Fig. 19.13 Presence of the gestation sac in the anterior part of the
uterine isthmus

Table 19.1 Cesarean rate 1990-2009 (Source OECD Health Data 2011)

325

is being made earlier because of the increased use of trans-
vaginal sonography [34, 35, 37, 32, 39].

Up to 72 % of cesarean scar pregnancies occur in women
who have had two or more cesarean deliveries [33, 34, 36].

The exact cause and mechanism are not well understood,
but it is generally thought that a cesarean scar pregnancy
occurs when a blastocyst implants on fibrous scar tissue
within a wedge-shaped myometrial defect in the anterior
lower uterine segment at the site of a prior cesarean scar. The
possible etiology could be a trophoblastic invasion of the
myometrium through a microscopic tract.

The myometrial defect most commonly develops after
cesarean deliveries, but scar pregnancies have also been
reported after other uterine surgeries such as dilatation and
curettage, myomectomy, metroplasty, hysteroscopy, and
manual removal of the placenta [32, 33, 35, 39]. The dehis-
cent myometrial defect may be related to incomplete healing
or increased fibrosis along the uterine scar.

OCED Countries, Cesarean section, procedures per 1000 live births, 1990 — 2009
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Fibrosis occurring after multiple cesarean deliveries leads
to poor vascularity, which impairs healing. Multiple cesarean
deliveries also increase the risk of implantation on the scar,
likely due to an increased scar surface area [34, 36, 37, 39, 40].

19.17 Natural History

Very few of these pregnancies reported in the literature pro-
gressed beyond the first trimester [36, 41] as almost all are
terminated during this period. It is likely that if a developing
pregnancy in a cesarean section scar were to continue to the
second or third trimesters, there would be a substantial risk
of uterine rupture with catastrophic hemorrhage, with a high
risk of hysterectomy causing serious maternal morbidity and
loss of future fertility. There is also a danger of invasion of
the bladder by the growing placenta. A pregnancy that pro-
trudes through the scar, if viable, can implant on other
abdominal organs and continue to grow as a secondary
abdominal pregnancy [32, 42].

However, if the pregnancy continues within the uterus,
the risk of placenta accreta is significantly increased, up to
three- to fivefold [43, 44]. CSP progressing to 35 weeks of
gestation has been described, but this case was complicated
by massive hemorrhage and disseminated intravascular
coagulopathy at CS, requiring a lifesaving hysterectomy
[41]. There are very few cases reported in the literature of
ectopic pregnancy within a cesarean scar resulting in live
birth [45].

CSP may present from as early as 5-6 weeks [40] to as
late as 16 weeks [46]. A light, painless vaginal bleeding is
usually the early presenting symptom in 39 %. Approximately
16 % of women complain of accompanying mild to moder-
ate pain and 9 % complain of only abdominal pain [46]. It
can be an incidental finding in an asymptomatic woman
(37 %). Severe acute pain with profuse bleeding implies an
impending rupture.

Collapse or hemodynamic instability strongly indicates a
ruptured CSP. Clinical examination in stable women is usu-
ally unremarkable. The uterus may be tender if the CSP is in
the process of rupture.

19.18 Diagnosis of CSP

Transvaginal ultrasound (TVUS): TVUS on its own has a
diagnostic sensitivity of 86.4 % (95 % CI 0.763—-0.9050)
[48]. TVUS is the first line to diagnosis or to confirm CSP
(Fig. 19.14). The criteria are:

e No fetal parts in the uterine cavity or cervix
e Thin or absence of myometrial layer between the bladder
and gestational sac

Fig. 19.14 TVUS is the first line to diagnosis or to confirm CSP

* Presence of the gestation sac with or without a fetal pole
with or without fetal cardiac activity (depending on the
gestation age) in the anterior part of the uterine isthmus
with a triangular-“shaped gestational sac” image

The thickness of the intervening myometrium between
the gestation sac and the bladder has been shown to be less
than 5 mm in two-thirds of the cases [47].

In order to reduce the risk of a false diagnosis, a combined
approach is recommended: a TVUS to obtain the fine details
of the gestation sac and its relation to the scar followed by a
meticulous abdominal scan with a full bladder [34, 48]. The
abdominal scan provides a panoramic view of the uterus and
an accurate measurement of the distance between the gesta-
tion sac and the bladder.

19.19 Doppler

The color flow Doppler shows a circular peritrophoblastic
perfusion surrounding the gestational sac that helps to
reach a diagnosis [49] and to delineate the CSP sac location
of the placenta in relation to the scar and the bladder [36]
(Fig. 19.15).

19.20 3D Ultrasound

3D US has been used to enhance the diagnostic accuracy of
a CSP [23, 24, 50, 51] (Fig. 19.16).

Combination of the multiplanar views and surface-
rendered images helps identify subtle anatomical details of
a well-developed trophoblastic shell around the gestational
sac [50]. The thin myometrium between the gestational sac
and the bladder wall can be recognized with confidence.
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Fig. 19.16 Gestational sac surrounded by rich blood flow signal

Furthermore, peritrophoblastic flow surrounding the CSP
may be illustrated by 3D power Doppler.

19.21 MRI

The superior soft tissue characterization and anatomical
information provided by MRI allows patients and clinicians
to consider conservative management as initial therapy,
especially with the increasing availability of minimally inva-
sive uterine artery embolization [52]. MRI can accurately
detect the exact location of pregnancy, thus confirming the
diagnosis [53, 54].

Huang et al. [55] performed a study regarding the use of
intravenous contrast in MRI done for patients with CSP; this
study concluded that contrast-enhanced MRI could be used

as a reliable adjunct and initial imaging modality for diag-
nosing CSP in selected cases. The imaging features of
contrast-enhanced MRI may result in a more accurate diag-
nosis before specific treatment for CSP.

19.22 Diagnostic Hysteroscopy

Diagnostic hysteroscopy only helps to confirm the finding of
a normal and empty uterine cavity together with the preg-
nancy tissues at the lower corpus [56].

Hysteroscopic removal of conceptive tissues implanted in
a cesarean section scar seems to be a feasible and safe proce-
dure that might be considered as a treatment option [57].

19.23 Diagnostic Laparoscopy

Another diagnostic option for CSP is laparoscopy [58—60]. The
uterus size is usually seen normal or bulky (depending on the
gestation age) with the CSP arising as a hillock with a “salmon
red” ecchymotic aspect, bulging the uterine serosa from the
previous cesarean section scar behind the bladder [61].

The fallopian tubes and the ovaries are seen normal.

19.24 Management of CSP

Generally, termination of pregnancy in the first trimester is
strongly recommended, as there a high risk of subsequent
uterine rupture, massive bleeding, and life-threatening com-
plications as with any ectopic pregnancy.

Treatment objectives should be to perform feticide prior
to rupture, to remove the gestational sac, and to retain
patient’s future fertility.

Treatment can be divided to medical or surgical approach
or an association between both.

19.25 Medical Treatment

The administration of methotrexate (MTX) is a standard
treatment for tubal ectopic pregnancy, and it is also effective
with CSP. The administration can be systemic or local.

19.26 Systemic MTX

CSPs have been shown to respond well to it (dose of 50 mg/
m?2), especially in those with b-hCG levels <5,000 miu/ml
[62]. Conservative medical treatment is appropriate for a
woman who is pain-free and hemodynamically stable with an
unruptured CSP of <8 weeks of gestation and a myometrial
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thickness <2 mm between the CSP and the bladder. All
women considered suitable for MTX treatment should have
prior baseline full blood count and liver and renal function
tests performed. They must be agreeable to surgery if medical
treatment fails or if the CSP ruptures.

Systemic treatment alone is not the best treatment option
due to 62 % complication rate. IM MTX injection has a slow
action and the pregnancy continues to grow. It is recom-
mended to use more than one injection and to associate it
with other treatments.

19.27 Local MTX

MTX can be injected locally with ultrasound guidance, to the
gestational sac via transabdominal or via transvaginal route.
Transabdominal route requires a longer needle, used with cau-
tion not to penetrate the bladder wall, and does not require any
anesthesia. The transvaginal approach allows for a shorter dis-
tance to the gestation sac with minimal risk of bladder injury.

19.28 Surgical Treatment

19.28.1 Uterine Artery Embolization

It has been described as a treatment option alone or in com-
bination with dilatation and curettage [63]. It has a complica-
tion rate of about 47 %.

19.29 Dilatation and Curettage (D&C)

A review of the literature by Arslan et al. [64] shows that
uterine curettage was either unsuccessful or caused com-
plications in eight out of nine women, requiring surgical

Fig. 19.17 In laparoscopy, we found (a) the violet lesion in the lower
segment of the uterus. (b) Partial bladder reflex of the uterus perito-
neum was detached. (¢) The bladder reflex of the uterus peritoneum
was completely detached (Pictures are courtesy of Dr. Xin Luo.

treatment, and in a case series of eight CSPs, Wang et al.
[59] had four secondary referrals after failed curettage,
thus indicating a failure rate of 70 % [12, 17].

The gestation sac of a CSP is not actually within the uter-
ine cavity and the chorionic villi implant into the cesarean
section scar of the lower segment. Therefore, not only the
trophoblastic tissue is unreachable by the curette but also
such attempts can potentially rupture the uterine scar leading
to severe hemorrhage and cause more harm. Profuse bleed-
ing during the procedure and absence of chorionic villi in the
specimen obtained by curettage must prompt immediate
laparoscopy/laparotomy.

19.30 Laparoscopic Removal

Operative laparoscopy should be performed only after a
prior TVS confirms the diagnosis (Fig. 19.17). The CSP
mass is incised and the pregnancy tissue removed in an endo-
bag. Bleeding can be minimized by local injection of vaso-
pressin (1 unit/ml, 5—10 ml), hemostasis achieved by bipolar
diathermy and the uterine defect closed with endoscopic
suturing (Fig. 19.18).

19.31 Open Laparotomy Removal

Laparotomy followed by wedge resection of the lesion (hys-
terotomy) should be considered in women who do not respond
to conservative medical and/or surgical treatments, present
too late or if facilities and expertise for operative endoscopy
are not available. Laparotomy is mandatory when uterine rup-
ture is confirmed or strongly suspected (Fig. 19.19).

This conventional low-tech surgery, which is available in
all hospitals, has the advantage of complete removal of the
CSP and simultaneous repair of the scar (Fig. 19.20).

Department of Obstetrics and Gynecology, The First Affiliated
Hospital of Jinan University, HuangPu Road West, Guangzhou,
People’s Republic of China)
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This approach, however, inflicts a larger surgical wound,
longer hospital stay, and longer recovery time, with a possi-
ble higher risk of a future placenta previa/accreta.

19.32 Hysteroscopic Evacuation

In 2005, Wang et al. [65] have described a successful treat-
ment of CSP by operative hysteroscopy and suction curet-
tage. At a 4-week follow-up, serum b-hCG level became
normal, with restoration of normal echotexture of the uterus
on ultrasound scan. Clinical follow-up at 3 months did not
reveal any complication. The authors have since reported

Fig. 19.18 Final view (Pictures are courtesy of Dr. Xin Luo.
Department of Obstetrics and Gynecology, The First Affiliated Hospital
of Jinan University, HuangPu Road West, Guangzhou, People’s
Republic of China)

hysteroscopic management of six more cases with success
in all of them, with no complication and no blood transfu-
sion [58]. They conclude that this procedure offers an
important alterative treatment for CSP, with a short opera-
tive time (mean 36.7 £ 20.8 min), less blood loss (mean
50.0 £ 0.0 ml), short postoperative stay (mean 1.1+0.9 days),
and a rapid return of the pregnancy test to negative
(<4 weeks, mean 22 days). Most importantly, the fertility is
conserved after the surgery. The procedure requires general
anesthesia, operative skill, and facilities. Direct visualiza-
tion of the CSP with meticulous coagulation of the blood
vessels at the implantation site is crucial to prevent severe
intraoperative hemorrhage.

Fig.19.20 Detailed view of the complete removal of the CSP (Pictures
are courtesy of Dr. Gabriel Fiol Ruiz. Servicio de Ginecologia y
Obstetricia. Hospital Torrecdrdenas, Almeria, Spain)

Fig. 19.19 Laparotomy followed by wedge resection of the lesion (Pictures are courtesy of Dr. Gabriel Fiol Ruiz. Servicio de Ginecologia y

Obstetricia, Hospital Torrecardenas, Almeria, Espafia)
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19.33 Which Is the Best Treatment Option?

Timor-Tritsch et al. [1] published a review where all the
first-line treatment choices for CSP were analyzed. The
results of the review expressed as the rate of complications
based on the different first-line treatment options are
shown in Table 19.2: alone or in any combination, D&C,
dilatation and curettage; MTX, methotrexate; TAUS, trans-
abdominal; TVUS, transvaginal; and UAE, uterine artery
embolization.

The review concluded that transvaginal- or transabdominal-
guided local and ultrasound-directed methotrexate injection
with or without additional intramuscular methotrexate admin-
istration as well as surgical excision by hysteroscopic guid-
ance carried the lowest complication rate.

There is no universal agreement on the best or most pre-
ferred treatment modality. It is therefore difficult to decide
on the optimal management. Patient counseling and briefing,
although vital, may be limited by this lack of reliable data.

19.34 Uterine Rupture

Uterine rupture during pregnancy is a catastrophic life-
threatening complication; fortunately, the incidence is low,
but when it occurs, it could lead to devastating consequences
for both the mother and the fetus. Uterine rupture refers to a
complete disruption of all uterine layers, including the
serosa. It often leads to maternal hemorrhage and adverse
fetal outcomes. By comparison, uterine dehiscence generally
refers to an incomplete, and frequently clinically occult,
uterine scar separation where the serosa remains intact and is
not usually associated with adverse outcomes.

Accurate prediction of uterine rupture is important to bet-
ter counsel patient regarding route of delivery. A large num-
ber of studies have been conducted looking at predictive
factors of uterine rupture [66]. It is not clear how to define
uterine scar defect. Some authors have described scar defects
as concavities with a depth of more than 1-6 mm [67]. Osser
et al. [20] proposed the evaluation of the uterine scar defect
according to the ratio between the remaining myometrium
over the defect and myometrium thickness at the cesarean

scar site. With the aim to accurately predict the patient at risk
of uterine rupture, different imaging modalities have been
proposed.

19.35 Ultrasound

Ultrasound with both transabdominal (TAS) and vaginal
(TVS) approach is widely used to visualize the cervix and
low uterine segment (LUS) during pregnancy (Fig. 19.21). A
well-designed prospective observational study of lower uter-
ine segment measurement in women who have had one prior
cesarean revealed that by utilizing 3.5 mm of uterine thick-
ness as the cut off, they were able to distinguish the patient
who have a 99.3 % negative predictive value for uterine rup-
ture or dehiscence. Although it has a high sensitivity (88 %)
and specificity (73.2 %), the positive predictive value was
low (11.8 %), suggesting that not all uterine segment thinner
than 3.5 mm were clinically abnormal [68]. In an effort to
compare the accuracy of transabdominal and transvaginal
ultrasound to measure the thickness of the lower uterine seg-
ment, Prasanga et al. [69] measured the low uterine segment
using both transvaginal and transabdominal ultrasound of 83
pregnant women with a prior cesarean delivery admitted for

Fig. 19.21 Ultrasound view of the cervix and low uterine segment

Table 19.2 The table resuming the Timor-Tritsch et al. [1] review, with the first-line treatment choices for CSP

First-line treatment choices for cesarean scar pregnancy with the most and the least complication rates

Treatment Cases Complications %
MTX alone 87 54 62.1
D&C 305 189 61.9
UA embolization 64 30 40.9
Hysteroscopy 119 22 18.4
Local intragestational injection of MTX/KCL 81 8 9.6
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Fig. 19.22 TVS is a more accurate method of assessing the thickness
of the lower uterine segment

an elective repeat cesarean delivery at term. The actual low
uterine thickness was measured during the cesarean delivery
using a sterile ruler after the neonate had been delivered.
They concluded that TVS is a more accurate method of
assessing the thickness of the LUS compared with TAS
(Fig. 19.22).

19.36 3D Ultrasound

A comparison between 2D and 3D transabdominal and trans-
vaginal ultrasound measurement of the lower uterine seg-
ment in late pregnant women with a history of one cesarean
delivery reported that 3D ultrasound had lower interobserver
and intra-observer variability, noting that vaginal ultrasound
measurements were more reproducible than using transab-
dominal approach [70].

Unfortunately, the absence of solid evidence using 3D
ultrasound resulting in meaningful clinical outcomes pre-
cludes the use 3D ultrasound outside of a research setting.

19.37 Magnetic Resonance Imaging (MRI)

The use of MRI for visualization of previous cesarean hys-
terotomy incision site in the nonpregnant state has been
reported for over 20 years [71].

This technology is currently used more often in attempts
to diagnose placenta accreta.

The incidence of uterine rupture in women with history of
cesarean delivery is estimated between 0.3 and 1 %, being
0.78 % in patients attempting VBAC and 0.22 % with elec-
tive repeat cesarean delivery [72].

331

The most important predictive factor of uterine rupture is
the location of the prior uterine incision. After a previous
classical cesarean delivery, the risk of uterine rupture esca-
lates exponentially to up to 12 % [73]. Other described
known factors are the use of prostaglandins and oxytocin for
labor induction or augmentation, labor dystocia, advanced
maternal age, short inter-pregnancy interval, and single-layer
uterine closure [74]. On the other hand, a prior successful
vaginal delivery significantly reduces the likelihood of uter-
ine rupture [72, 75].

19.38 Clinical Course in Patients
with Uterine Rupture

Different clinical signs should alert the clinician of uterine
rupture including non-reassuring fetal heart rate (FHR)
abnormalities, abdominal pain, uterine contraction abnor-
malities, loss of the presenting part, and vaginal bleeding.
FHR patterns associated with uterine rupture are consistently
reported to be non-reassuring, but there is no FHR pattern
pathognomonic of rupture. The diagnosis is often suspected
clinically, and confirmation occurs at the time of emergency
cesarean section with the finding of hemoperitoneum and
fetus partially or totally located outside the uterus.

19.39 Management

Suspected uterine rupture represents a life-threatening
obstetrical emergency. The entire staff should be notified and
an emergency protocol should be activated. The patient
should be stabilized and taken for emergency cesarean sec-
tion. An expedite intervention could prevent devastating con-
sequences for both the mother and the fetus.

In the presence of uterine rupture, the uterine defect
should be closed assuring adequate hemostasis. In cases
where the uterine rupture is too large or irregular that pre-
vents a safe hemostatic closure, hysterectomy should be
strongly considered as a lifesaving measure. Attention
should be placed to surrounding organs to identify possible
damage. The use of uterotonics is recommended.

Maternal morbidity was assessed in a literature review of
880 cases of uterine rupture during 142,075 trials of labor
after cesarean delivery (TOLACsS, 6.2 ruptures per 1,000 tri-
als of labor) [76]. For every 1,000 trials of labor, the rate of
uterine rupture-related complications was 1.8 for packed red
blood cell transfusion, 1.5 for pathologic fetal acidosis (cord
pH<7.00), 0.9 for hysterectomy, 0.8 for genitourinary injury,
0.4 for perinatal death, and 0.02 for maternal death.

In a large review of over 140,000 patients undergoing
VBAC, the most common serious maternal complication
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was the need to undergo hysterectomy, which was reported
in 14 to 33 % of women with uterine rupture. Other compli-
cations included urinary tract or bowel lacerations, need for
blood transfusion, and postoperative infection [76].

It is unclear how to counsel a patient who had uterine rup-
ture regarding future fertility. The risk of recurrence is high
and difficult to predict and can occur at any time including
the second trimester [77]. There is no consensus on the opti-
mum timing of delivery. It is a common practice to deliver by
elective cesarean section at 37 weeks to decrease the risk of
recurrence.

A less morbid variant of uterine rupture is dehiscence of
the low uterine segment, also known as “uterine window”
which refers to an incomplete uterine scar separation in
which the uterine serosa is intact. Most uterine dehiscence
are subclinical and only diagnosed as an incidental finding at
the time of cesarean section. There is insufficient data on
management of “uterine windows” to make evidence-based
management recommendations. If diagnosed during the
antepartum period, the patient should be thoroughly coun-
seled about potential risks and recommended to alert the
physician if symptoms of possible uterine rupture are
present.

19.40 Pathological Findings of Cesarean
Scar Pregnancy

The morphological appearance of ultrasound in the diagno-
sis of cesarean scar pregnancy is a consideration in the path-
ological examination of the scar.

The more frequent aspects are shown in the following
figures (Figs. 19.23, 19.24, 19.25, 19.26, 19.27, 19.28, and
19.29).

19.41 Other Long-Term Complications

19.41.1 Chronic Pain

An unfortunate complication of any surgical intervention is
chronic pain on surgical site. It has been described after tho-
racic, breast, and abdominal surgery [78]. The persistence of
pain on the incision site is not an uncommon complication
after cesarean delivery. Nikolajsen et al. [79] surveyed via
questionnaire 244 consecutive patients who were delivered
by cesarean section. The response rate was 92 % and the
mean follow-up time was 10.2 months. Forty-one patients
(18.6 %) reported pain 3 months after the cesarean, and 27
(12.3 %) had unresolved persistent pain at the time of the
survey, with 13 patients (5.9 %) characterized their pain as
present daily or almost daily. Factors associated with persis-
tent pain after cesarean include pain in other locations, severe

Fig. 19.23 Histological slide of a scar of cesarean section, stained
with the Masson’ trichromic stain. The muscular fibers, in red, are
arranged on orthogonal planes. Single fibers or thin bundles are circum-
scribed by a small amount of collagen (in green). This kind of scar is
present in 44 % of cases in our series

Fig. 19.24 A case of irregular distribution of the muscular fibers in a
scar of cesarean section. The fibers missed a dynamic architectural dis-
position; they are mainly single and surrounded by a rich collagen
stroma. This picture is present in the 17 % of our cases

postoperative acute pain, and the type of skin incision per-
formed [79]. The Pfannenstiel incision, commonly used in
the United States for cesarean deliveries, has numerous ben-
efits including a low incidence of incisional hernia and
accepted cosmesis. However, a possible complication of this
incision is iliohypogastric or ilioinguinal nerve entrapment
[80-82]. Branches of the ilioinguinal nerve and the iliohypo-
gastric nerve are commonly severed when performing trans-
verse abdominal incisions. This often results in persistent
numbness around the scar. Less commonly, patients have per-
sistent, radiating pain due to nerve entrapment. The diagnos-
tic triad of nerve entrapment after surgery includes burning or
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Fig. 19.25 Different histological features in the residual muscular
fibers. In (a) the fibers are different in size, with homogeneous cyto-
plasm and scanty nuclei (predominance of regressive phenomena). In

Fig. 19.26 Evident thick fibrous scar immediately under the mesothe-
lium. The pattern of the collagen fibers, of longitudinal type in the figure,
is crossed with the prevalent arrangement of the muscular fibers (in red,
in the bottom left). This kind of cesarean section scar is a clear mechani-
cal obstacle in an attempt of vaginal delivery in a subsequent pregnancy

lancinating pain near the incision that radiates to the area sup-
plied by the nerve, evidence of impaired sensory perception
of the nerve, and pain relieved by local infiltration with an
anesthetic [83]. Treatment involves surgical repair of the scar
with resection of the compromised nerve or nerve block.

Surgical technique and number of previous skin incisions
with increased fibrosis as a result of multiple surgeries on the
same surgical site may also increase the risk of developing
nerve entrapment and chronic incisional pain. Other factors
also associated with increased risk of chronic pain are length
of the incision, closure of the peritoneum, and emergency
cesarean section [80].

(b) the regenerative muscular fibers seem to originate from the muscu-
lar wall of a vein (predominance of proliferative phenomena)

Fig. 19.27 A small artery in a scar of cesarean section shows a prolif-
eration of the myocytes of the median layer. The latter have a polygonal
epithelioid shape, a scanty cytoplasm, and a large nucleus with evident
nucleolus. This aspect may be the sign of a different hemodynamic
stress on the arterial flow or the effect of a hormonal stimulation

An infrequent cause of chronic cyclic pain reported in
0.1 % of patients delivered by cesarean section is the pres-
ence of incisional scar endometriosis [84]. It presents as a
tender palpable mass that increases in size during
menstruation.

Another potential source of pain and abnormal vaginal
bleeding most commonly postmenstrual spotting is the pres-
ence of a uterine “niche” (a defect on the endometrial side of
the uterine wall). There has been an association between the
number of previous cesarean and the size of the defect, with
several reports of resolution of symptoms after laparoscopic
or hysteroscopic repair of the defect [85].
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Fig. 19.28 Residual signs of inflammation are also present after sev-
eral years since the cesarean delivery. The inflammatory cells may be
scantly present in sclerotic scary areas (a) or in areas with regression of
the muscular fibers, with initial fibrotic substitution (b). These aspects,

Fig. 19.29 In a scar of cesarean section, the overlying mesothelium
(arrow) shows proliferative phenomena in a patient in which a surgical
suture has been performed during the intervention

19.41.2 Pelvic Adhesions

Abdominal surgery is a well-accepted risk factor for devel-
opment of adhesions. The most common location is between
the uterus and surrounding organs. The incidence and sever-
ity of adhesions increase with increasing number of cesar-
ean. Tulandi et al. [86] reviewed more than 1,200 charts of
patient who underwent cesarean section and found no adhe-
sions in primary cesarean, 24.4 % in patient undergoing their
second cesarean and 42.8 % on their third cesarean delivery.
It has been speculated that the risk of adhesion formation
may also be determined by surgical technique [87]. The

a long time after the surgery, may suggest that the scar of the cesarean
section is a dynamic situation and the contraction of the myometrium
should produce a continuous stimulus able to modify the nature and the
function of the scar

presence of pelvic adhesions has been associated with peri-
operative complications such as increased operative and
delivery time, increased blood loss, and increased risk of
bladder injury [88].

19.42 Fertility

There is evidence indicating subsequent subfertility after
cesarean delivery. A recent systematic review reported that
women who delivered by cesarean section had 10 % fewer
subsequent pregnancies than women who delivered vagi-
nally [89]. It is suggested that surgery involving the uterus
may compromise local vasculature or produce intrauterine
scarring resulting in subsequent decreased fertility. Moreover,
the presence of adhesions could decrease fertility by obstruct-
ing the tubal patency.

19.42.1 Fetal/Neonatal Complications
19.42.1.1 Unexplained Stillbirth

The effect of cesarean delivery on future stillbirth is controver-
sial. Studies of the risk of stillbirth following prior cesarean
delivery have reported mixed results. Large epidemiologic stud-
ies demonstrated that cesarean delivery is associated with an
increased risk of stillbirth in subsequent pregnancies [90, 91].

Others have reported no association [92, 93].

Although the exact cause is unknown, the association
may be due to scar tissue from prior cesarean that may lead
to placenta malfunction in the following pregnancy leading
to stillbirth. The conflicting results may be due to several
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factors such as different study populations, variable defini-
tions of unexplained stillbirth, and different adjustments for
potential confounders.

19.43 Small for Gestational Age

Another long-term reported complication of cesarean deliv-
ery is an increased risk of small for gestational age fetuses
(less than fifth percentile). This could be due to placenta
dysfunction as a result of intrauterine scarring produced dur-
ing the first cesarean.

19.44 Preterm Birth

A South Australian cohort study [94] demonstrated that pre-
vious cesarean section is associated with an increased risk of
preterm birth (OR 1.17; 95 % CI 1.04—1.31). These findings
were also confirmed by Smith et al. [95] who reported the
adjusted OR of 1.45 (95 % CI 1.21-1.74) for preterm birth
between 24 and 32 weeks of gestation.

19.45 Summary

As the rate of cesarean delivery continues to increase, the
resulting negative consequences are a growing concern.
Although it is often difficult to establish causality, it is well
known that the morbidity increases with the number of cesar-
ean deliveries. The spectrum of complication could be from
as severe as massive maternal hemorrhage with both mater-
nal and fetal demise up to only cosmetic concerns as a result
of the abdominal scar. Pregnancies following a previous
cesarean delivery are at increased risk of complications.
These risks are higher with a higher number of previous
pregnancies. Cesarean delivery may also increase the risk of
adverse reproductive outcomes, including decreased future
fertility and increased rate of spontaneous abortion and ecto-
pic pregnancies. It is important for both clinicians and
patients to be aware of this increased risk of complications
associated with cesarean deliveries. Both short- and long-
term complications as a result of having a cesarean should be
considered when discussing mode of delivery.
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