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Abstract

Scope. This review aims to achieve a parallelism between literature studies on imaging
diagnosis, the characteristics of cesarean scar defect and its evolution during pregnancy, and the
obstetric consequences that can lead to increased maternal morbidity.
Materials and Methods. There have been many literature studies published in recent years
aimed to identify the methods of diagnosis for cesarean scar defect, the characteristics and the
main changes of it during pregnancy, and the risks undertaken by pregnant women undergoing
labor for vaginal delivery after a previous cesarean surgery.
Results and Discussions. The most commonly used method for visualizing and evaluating
uterine scar is transvaginal ultrasound in the first trimester of pregnancy, and abdominal
ultrasonography in the II and III trimesters. The two areas characteristic of uterine scarring:
"niche" and "thickness of the residual myometrium" undergo changes during the three trimesters
of pregnancy. Some studies in the literature reported a higher incidence of uterine rupture,
especially when the lower uterine segment fell below 2.3 mm, and a mean thickness of 3.2 mm,
higher among multiparous women. A question that still does not have a generally valid answer
refers to the hysterorrhaphy technique. There are different opinions among the authors, but most
of them consider that after a double layer suture the thickness of the residual myometrium is
higher. However, data from the literature show that the incidence of complications such as uterine
rupture, dehiscence of the uterine trance are similar, regardless of the type of suture used. Another
complication that occurs due to uterine scar is the pregnancy inserted at this level, which in the
case of expectancy, leads to an increase in maternal and fetal morbidity. 50% of them evolve to
spontaneous abortion in the first trimester, and almost all full-term pregnancies result in
hysterectomy of necessity.
Conclusions. Due to the many obstetrical and gynecological complications that occur on a
uterine scar, an evaluation in dynamics is essential. There are no standardized protocols yet, but
the identification and measurement of the uterine scar area in the third trimester may predict the
chance of success of the labor test for vaginal delivery after cesarean surgery.
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✓ The success of the labor test for vaginal delivery after cesarean surgery is difficult to
predict, but it seems that the characteristics of uterine scar have an important role.
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✓ Complications that may occur in the presence of uterine scar lead to increased maternal
and fetal morbidity, making it an important topic to be debate.
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Introduction
Uterine scar is one of the main determinants of the
prognosis for a pregnancy following previous caesarean
section delivery. Interest in evaluating the uterine scar
has grown in recent years, as evidenced by the multitude
of international studies published in the literature,
regarding the evolution of the uterine scar, the healing
process, as well as the consequences for both nonpregnant and pregnant women. The rate of cesarean
operation is steadily increasing (reaching 30% in the US
and 25% in Europe), and the number of pregnant women
with a history of caesarean section also (1, 2), therefore
the need to highlight the methods of predicting birth
success naturally, following previous cesarean delivery.
Imagistic evaluation of uterine scar is currently enjoying
a wide range of techniques to identify, locate and
measure the three dimensions of the defect at this level
as well as the thickness of the residual myometrium, that
can be done in dynamic, consecutively, in order to track
the evolution of scars.
This paper aims to achieve a parallelism between
literature studies on imaging diagnosis, the
characteristics of uterine scar and its evolution during
pregnancy, and the obstetric consequences that can lead
to increased maternal morbidity.
There has been a review of literature published
between 2009-2017 on the international PubMed
platform, which aimed at identifying the methods of
diagnosis of cesarean post-cesarean scar, and the main
changes in its characteristics during pregnancy, as well
as the risks taken by the pregnant woman during a labor
test for vaginal delivery after cesarean surgery.
Gynecologic pathologies associated with post-caesarean
scar have also been identified, but are not the subject of
the current review.

Discussions
The first visualization of a post-cesarean scar was
performed using hysterosalpingography in 1961. The
ultrasound techniques followed, initially transabdominal in 1982, then transvaginal 1990 (3). At
present, uterine scar and defects at this level can be
evaluated by hysteroscopy, sonohysterography with
contrast substance, gel-instilled sonohysterography, 3D
transvaginal ultrasonography, even MRI.
There are no standardized criteria for choosing the
time and technique evaluation of uterine scar after
cesarean surgery. Most authors report the use of
transabdominal or transvaginal ultrasound in the third

trimester of pregnancy to measure and characterize the
scar area at the level of the lower uterine segment, with
three layers being highlighted by: amniotic membrane,
myometrium and bladder wall (4, 5).
The imaging of uterine scar reveals two
characteristic areas: the hypoechogenic area, called by
some authors "niche" or "defect", and the scar area of
the myometrium, called the "residual myometrium
thickness" (distance from the endometrial defect to the
uterine serosa). In most specialized studies, the
characteristics of the hypoechogenic area are similar.
Three measurements are made in the sagittal section of
the uterus (the width of the niche, the depth of the niche
and the thickness of the residual myometrium) and a
cross-sectional measurement (length) (2, 4, 5). Recent
studies aim to highlight the changes in the dynamics that
occur in the uterine scar, from 6 months after cesarean
surgery, in the first, second and to the third trimester of
pregnancy respectively.
Osser et al. proposed a classification of the size of
uterine scar by calculating the percentage of the
thickness of the residual myometrium from the thickness
of the adjacent myometrium, and the increasing of this
percentage along with the increased number of cesarean
operations (6).
The importance of assessing the appearance and
size of uterine scarring and its areas is due to the large
number of complications that may occur in the pregnant
woman with cesarean birth history: uterine rupture,
dehiscence of the hysterorrhaphy, the pregnancy
implantation in the uterine scar, placental anomalies
(placenta previa and accreta/ percreta).
The quarterly assessment of uterine scar in
pregnancy revealed an average increase of 1.8 mm in
width per quarter, a decrease in depth and length
averaging from 1.8 mm to 1.9 mm per quarter
respectively, and a decrease in the thickness of the
residual myometrium approximately 1.1 mm per
quarter.
Naji et al. shows two cases of uterine rupture at
which the thickness of the residual myometrium was
measured and observed a decrease of 2.7 mm and 2.5
mm respectively in the second trimester versus the first
trimester (2). Other studies in the literature reported a
higher incidence of rupture uterine, when the lower
uterine segment thickness fell below 2.3 mm. A study of
62 pregnant women in the third trimester showed an
average thickness of the 3.2 mm lower segment, with a
higher thickness among multiparous women (7).
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Jastrow et al., by ultrasound measuring of uterine
scar in the third trimester of pregnancy, has set a value
of 1.4-2 mm in thickness in predicting complications
like uterine rupture (8). Bujold et al., on a study of 263
pregnant women, aged between 35-38 weeks of
gestation, regarding the rate of uterine rupture according
to the thickness of the anterior uterine wall and the
inferior segment (measured by transvaginal ultrasound),
revealed an increase by more than 10% when the lower
segment measured was below 2,5 mm (9).
The success of the labor test for vaginal birth after
cesarean surgery is a recent subject, many authors trying
to create protocols on predicting success in relation to
the features of uterine scar. The failure of the labor test
is associated with increased maternal and fetal
morbidity. To date, however, there is no obvious
evidence to associate the imaging aspect of postcesarean uterine scar and its function. Naji et al.
conducted in 2013 a study on 121 pregnant women,
which aimed to predict the success of the labor trial
using the characteristics of uterine scar, assessed by
transvaginal ultrasonography. The labor test was
successful in 61% of cases, with the immediate result of
giving birth by vaginal delivery. They concluded that the
decrease in the thickness of the remaining myometrium
seems to predict the success and not the hypoechogene
area ("niche"), and the smaller it is in the second quarter
versus the first quarter, the lower are the chances of
success. The mean between the two quarters was lower
in pregnant women that gave birth spontaneously (0.8
mm vs. 2.8 mm). The same authors have made a
mathematical computation formula for estimating the
chances of vaginal delivery after cesarean surgery (10).
Another study, conducted in 2015 on a group of 142
pregnant women with a previous cesarean section, that
followed the labor trial, showed a 67.6% success rate on
vaginal birth. The thickness of uterine scar, measured in
the second trimester (between 24-28 weeks of
gestation), was lower in cases that resulted in cesarean
delivery (11). Rozenberg et al. also found that the
thickness of the lower uterine segment was lower in
pregnant women who gave birth via elective cesarean,
compared to those in whom labor tests were successful
(3.8 mm vs. 4.5 mm) (12).
An important element that has been the subject of
studies in the literature over the past years is represented
by the hysterorrhaphy technique in the cesarean surgery
and the impact on postoperative uterine scar formation.
Some authors consider, in relation to the risk of uterine
rupture, that the suture in the monolayer interrupted

suture poses a higher risk than the uninterrupted
monolayer suture, which in turn presents an increased
risk than double-layer hysterorrhaphy (13).
A study conducted in the year 2013 on 149 pregnant
women (68 of them had mono-layer and 81 had doublelayer hysterorrhaphy) showed a larger average of the
length of the "niche" in the monolayer suture group, but
no difference in depth and width of the defect. The
thickness of the myometrium in double-suture cases was
significantly higher (by 1.2 mm) (14). By comparison,
Di Spiezio et al. in 2017, performing a meta-analysis of
9 randomized control studies on 3969 cases, regarding
the hysterorrhaphy, showed the same incidence of
defects at uterine scar level, dehiscence, and uterine
rupture, regardless of the uterine suture technique used.
The thickness of the remaining myometrium was also
higher in double-suture cases (1).
One cause of the reduced size of the residual
myometrium in the case of the monolayer interrupted
suture can be represented by the poor vascularization
obtained by excessive tissue trapping and consequently
insufficient healing (14).
Uterine rupture is a complication with maternal and
fetal morbidity increased with an incidence up to 0.45%
for patients with a previous cesarean section. However,
the rarity of such complications makes it difficult to
establish a standardized technique for hysterorrhaphy,
and further studies on a much larger number being
needed for this purpose (1).
Another consequence, with possible complications
leading to increased maternal morbidity, is represented
by the pregnancy inserted in the uterine scar postcesarean surgery. The incidence is small, between 1:
1800-1: 2200 pregnancies (15). Diagnosis can be
established by transvaginal ultrasound revealing an
empty uterine cavity, closed cervical canal, gestational
sac (triangular form below 8 weeks of gestation) with
the vitelline vesicle and the embryo present, and the
trophoblast at the scar level, the myometrium with the
1-3 mm thickness between the gestational sac and
urinary bladder, and an increased vascular area in the
uterine scar in the presence of a positive pregnancy test.
According to some authors, about 50% of the
pregnancies implanted at the uterine scar level will
evolve to spontaneous abortion during the first trimester
of pregnancy (16). In the literature it was reported that
the management in these cases differs. There is a
medical one, a surgical treatment, but also expectant
management. The latter has been shown to led to
increased maternal morbidity, as most pregnancies
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evolving until the second trimester will evolve with 3.
placental complications like placenta accreta, percreta,
etc. If pregnancies evolve up to near-term and end with
the birth of living newborns, maternal complications
such as bleeding, shock, uterine rupture ultimately lead
to hysterectomy of necessity in almost all the cases (17). 4.
In a study conducted by Ballas et al., on 10 cases of
pregnancy implanted at the uterine scar level, all
pregnancies led to the birth of a living newborn, but they
all needed a hysterectomy of necessity (18). Another
similar study revealed in all cases placenta percreta from
the histopathological examination performed on the 5.
hysterectomy sample (17).
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