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ABSTRACT

Background: Management of a woman who has undergone a previous cesarean section, has always been a
controversial topic, with the inability to precisely confirm the integrity of the scarred lower uterine segment (LUS)
being the indication of repeat cesarean section. The objective of this study is to evaluate the accuracy of
ultrasonography (USG) in determining the LUS thickness in women with previous cesarean section (CS) and to assess
its usefulness in predicting the risk of uterine rupture during a trial of vaginal birth.

Methods: A prospective study was conducted on 100 women between 37 to 40 weeks of gestation with a previous CS
and 100 primigravidae women serving as control. Thickness of LUS was measured by transabdominal USG. The
decision for mode of delivery was based purely on obstetric ground. Patients undergoing CS were considered for
analysis.

Results: Mean LUS thickness was higher in the control group. Seventy-one patients of control group underwent
repeat CS, in which 47 (66.1%) had normal intraoperative finding. 24 (33.7%) had abnormal LUS intraoperatively
(LUS thinning). Of these, 20 (28.6%) showed abnormal LUS on USG (<5mm), but 4(5.6%) had normal
ultrasonographic finding. Sensitivity, specificity, positive and negative predictive value of ultrasonographic
evaluation were found to be 100%, 83.3%, 92% and 100% respectively.

Conclusions: Prenatal scar assessment by USG is useful in evaluation of previous cesarean scar and in most cases a

near accurate evaluation was possible.
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INTRODUCTION

Management of a woman who has undergone a previous
cesarean section, has been a controversial topic for a long
time.! The old dictum “once a cesarean, always a
cesarean” (CRAGIN, 1916) has changed now because of
the awareness among obstetricians about the safety of
vaginal birth in scarred uterus as well as awareness of
greater maternal morbidity and increased risk of maternal
mortality in cesarean birth.2

Despite this, the inability to precisely confirm the
integrity of scarred lower uterine segment (LUS)

becomes the indication of a repeat cesarean section. The
rising rate of Cesarean Section has been the subject of
much attention by medical, professional and lay
communities. TOL-VBAC (Trial of labor - vaginal birth
after cesarean) has been increasingly supported by the
medical community because approximately 55-60% C-
Sections are repeat procedures.®> The advantages of
vaginal delivery include decreased maternal and neonatal
morbidity and mortality, and also decreased hospital stay
and cost.

When a woman has had a cesarean section, her uterus has
a scar on it. This scar may not be as tough as the
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surrounding muscle. Because of the stretching of the
muscle during pregnancy or the strong contractions of
labor, the old cesarean scar might not stand the strain of
labor and it becomes thin or begins to separate. When it
does, it is called ‘scar dehiscence’. Rarely, the scar opens
and extends into other parts of uterus. This is called as
"uterine rupture’ and is a serious risk to both mother and
baby. Because of this risk, repeat elective cesarean
sections are being performed on women with previous
cesarean section.

The rupture of caesarean scar is potentially devastating
complication of trial of vaginal delivery which increases
maternal and perinatal morbidity and mortality.* There is
a need to assess the integrity of uterine scar and risk
factors before planning for trial of vaginal delivery.

According to RCOG guidelines, October 2015, Planned
VBAC is appropriate for and may be offered to the
majority of women with a singleton pregnancy of
cephalic presentation at 37+0 weeks or beyond who have
had a single previous lower segment caesarean delivery,
with or without a history of previous vaginal birth except
for women with previous uterine rupture or classical
caesarean scar and in women who have other absolute
contraindications to vaginal birth that apply irrespective
of the presence or absence of a scar (e.g. major placenta
praevia).>®

In women with complicated uterine scars, caution should
be exercised, and decisions should be made on a case-by-
case basis by a senior obstetrician with access to the
details of previous surgery.

Many authors have published reports on trial of labor in a
scarred uterus but only a few could establish any suitable
method for evaluation of the lower uterine scar.*

Ultrasound is one these methods by which we can detect
any type of defect in the integrity of scarred lower uterine
segment.”® Hence a large number of women are added
every year to the group who are potential candidates for a
trial of labor for vaginal birth after cesarean section.

On ultrasound the normal lower uterine segment is a two-
layered structure that consists of a superficial very
echogenic layer i.e. outer myometrium juxtaposed to
bladder and a deep less echogenic layer i.e. inner
myometrium and decidualised endometrium.

Normally as the lower uterine segment develops the
ultrasonographic resolution of the layers changes, with
further thinning the myometrial layer becomes less well-
defined.®® A sonographically identifiable window or
defect develops when the myometrial layer is severely
attenuated or lost and the peritoneal reflection and the
outermost layers remain.

The last 4-5 decades have witnessed an increasing
number of pregnancies following previous caesarean
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section, as a consequence of which there is an increased
likelihood of pregnancies with scar rupture.°

In past hysterosalpingography (HSG) was the method of
choice to diagnose strength of scar but is no longer
popular because of the invasiveness, and exposure to
radiation.**3

Monitoring of scarred lower uterine segment by
ultrasonography has several attractive features including
non- invasive nature, rapid to perform, no exposure to
radiation, repeat test on the same patient possible.

The present study has been undertaken to explore
usefulness of ultrasonographic examination in evaluation
of the lower uterine segment scar in cases of previous
cesarean section and thus provide information of value in
deciding management of such a case.

METHODS

It was a prospective observational hospital-based study
conducted in the department of obstetrics and
Gynecology, RNT Medical College, Udaipur between
January 2015 to May 2016.

Data collection was done in woman attending the
antenatal clinic in Panna Dhaya Rajkiya Mabhila
Chikitsalaya, associated with RNT Medical College,
Udaipur.

The study compromised of two groups.

e Group A- It included 100 cases with previous
cesarean section, further divided into (Al - 80 cases
with previous one LSCS, A2 - 20 cases with
previous two LSCS).

e Group B - It included 100 primigravidae cases
without any obstetrics complications serving as
control.

The women in both groups were selected by simple
random sampling and followed up to the time of delivery.

Exclusion criteria

Multiple gestation
Placenta praevia
Polyhydramnios
Hydrocephalic fetus
Patients in labor

Transabdominal USG of LUS was performed during the
third trimester of pregnancy preferably as close to the
expected date of delivery as possible. However, no scans
were performed in patients in labor. Measurement of the
thickness of anterior wall of lower uterine segment both
in longitudinal and transverse section were taken at three
points over the scar. An average of these was taken to be
the thickness of lower uterine segment.
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The total population was divided into three
ultrasonographic criteria laid down by Michael WH.®

e Class | - Thickness of lower uterine segment >5mm.
Symmetrical lower uterine segment, no wedge
defect, no ballooning in lower uterine segment. This
was considered normal finding

e Class Il - Thickness of lower uterine segment 3-
5mm. There may or may not be wedge defect and
ballooning, if present then of less degree. Slight
asymmetry in lower uterine segment may be present.
This was considered as potentially pathologic
finding.

e Class Il - Thickness of lower uterine segment
<3mm, had asymmetrical lower uterine segment,
comparative high degree of ballooning and wedge
defect. This was considered as pathologic finding.

Detailed history including age, parity, gestational age,
socio economic status, antenatal care during pregnancy,
chief complaints and duration with special emphasis on
pain at previous scar site and associated medical disorder
were taken. In obstetric history number of previous
delivery, abortion, type of delivery, indication of previous
cesarean section was taken as per proforma attached.

After ultrasonography, patients were followed up to the
time of delivery whether delivered by LSCS or by
vaginal route. Those delivered by LSCS were considered
for final analysis.

The decision for a repeat LSCS or trial of labor was not
dependent on the ultrasonographic findings but entirely
based upon the treating obstetrician's evaluation.

Status of lower uterine segment was noted at the time of
operation by the obstetrician performing the cesarean
section. On the basis of this observation, patients were
divided into three criteria laid down by Fukuda M.

e Grade | - No thinning of lower uterine segment

e Grade Il - Thinning and loss of continuity of lower
uterine segment but fetal hair not visible

e Grade Il - Thinning of lower uterine segment and
fetal hair visible or window defect i.e. fetal parts
could be seen through lower uterine segment.

The ultrasonographic and operative findings were
considered for analysis.

RESULTS

In the study group, (58%) were from the age group 26-30
years (Mean 27.27+4.10) with 56% being Para 1.
Majority of patients in study group were from middle and
high socioeconomic status i.e. 50 % and 36% respectively
and booked i.e. 84%. Mean gestational age was 38.51
weeks. Most patients (60%) had last delivery interval of
more than 2 years. 11 patients had last delivery within 1
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year, of which 10 (6 had Grade Il, 4 had grade Il LUS)
had abnormal intraoperative findings.

On ultrasonographic assessment, Mean LUS thickness of
study group (7.88mm) was less than control group (8.92),
and this value was statistically significant (p<0.05). Out
of 100 patients of study group A, LUS thickness was
<5mm in 20 patients i.e. 20% (3-5mm in 14 patients and
<3mm in 6 patients) and >5mm in 80 patients.
Asymmetrical scar was found in 18(18%) patients (mild
asymmetry in 12 patients, moderate to severe in 6
patients) Wedge or ballooning defect was found in 16
patients (mild defect in 12 patients, severe in 4 patients).
However, thickness of lower uterine segment was the
main criteria to classify scar. Overall, in study group A,
80% patients had class I, 14 % of patients had class Il and
6% patients had class I1l LUS (Table 1).

Table 1: Ultrasonographic classes of LUS.

No. % No. % No. %

Class | 66 825 14 70 80 80
Class Il 10 125 4 20 14 14
Class Il 4 5 2 10 6 6
Total 80 100 20 100 100 100

In group A out of 80 patients with previous one
cesarean section, 52 (65%) patients had repeat cesarean
section. Elective cesarean was done in 25% of cases and
emergency in 40% of cases. A total 28 patients (35%)
had vaginal delivery. Most common indication for repeat
LSCS was scar tenderness (23.1%) (Figure 1). In group
Ay, out of 20 patients with previous 2 cesarean section,
19 patients (95%) had repeat cesarean section. Elective
cesarean was done in 60% of cases and emergency in
35% cases. Only one patient was delivered by vaginal
route, as she was admitted in late labour. Over all, in
study group, 71% of patients underwent cesarean section
and their operative findings were used for analysis.

Table 2: Assessment of intraoperative lower
uterine segment.

No. % No. % No. %
Grade | 36 692 11 579 47 66.1
Gradell 12 231 6 316 18 25.3
Grade Il 4 77 2 105 6 8.4
Total 52 100 19 100 71 100

In group A;, out of 52 patients, 36 (69.2%) had normal
finding (grade 1) and 16 (30.8%) had abnormal finding
which included 12 (23.1%) from grade Il and 4 (7.7%)
from grade I11. In group A, out of 19 patients, 11(57.9%)
had normal findings and 8 (42.1%) had abnormal finding
which included 6(31.6%) from grade Il and 2 (10.5%)
from grade Ill. In the whole study group, 47 patients
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(66.1%) had normal intra operative lower uterine segment
(grade 1) and 24 (33.7%) had abnormal LUS which
comprised of 18 (25.3%) from grade 11 and 6(8.4%) from
grade 111 (Table 2).
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Figure 1: Indication of cesarean section of study
group Au.

Out of 71 patients in study group who underwent
cesarean section, 47 patients (65.7%) had normal
intraoperative findings. All these patients also had normal
ultrasonographic findings. Eighteen patients (25.7%) had
grade Il LUS. Out of these, 14 patients had class 1l LUS
on ultrasonography done during antenatal period but in
contrast 4 patients (5.7%) had normal class | LUS.

Six patients (8.6%) had grade I11 LUS. All these patients
had corresponding finding on ultrasonography (Table 3).

Thus, incidence of defective LUS during operation was
34.3% (25.7+8.6%) but defective LUS diagnosed during
ultrasonography in repeat cesarean patients was 28.6%.
Four patients with good healing on ultrasonography who
had a cesarean section had grade Il scars at operation.
This might be due to the interval between
ultrasonographic examination (around 38" week of
gestation) and cesarean section (39-40" week of
gestation).

On the other hand, no patient with apparent poor healing
had grade | scar at operation. Scar dehiscence and uterine
rupture whether partial or complete was not found in any
patient. There were no neonatal deaths. All infants born
were healthy.

Table 3: Ultrasonographic Vs intraoperative LUS.

Class | 51 71.4
Class Il 14 20
Class I 6 8.6
Total 71 100

Sensitivity and specificity of ultrasonography in detecting
abnormal LUS according to present study was 83.33%
and 100% respectively. Positive predictive value and
negative predictive value of ultrasound in detecting
abnormal LUS in our study was 100% and 92% (p value
<0.0001) making it highly significant.

DISCUSSION

Trial of vaginal birth after LSCS has been a topic of
much debate in the past few decades. Various researchers
have looked into factors which could determine the
outcome of labour. Ultrasonography is one such useful
tool used to measure the thickness of LUS and predict the
outcome of labour. Irrespective of  whether
transabdominal or transvaginal route, the measured
thickness at a particular cut-off value had a high negative
and positive predictive value in predicting scar rupture.!
Thus the patients with thick lower uterine scar are less
likely to have a scar dehiscence/rupture, similarly,
patients with a thin LUS are more likely to rupture.
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Grade | Grade 11 Grade 111
47 (65.7%) 4 (5.6%) -

- 14 (20%) -

- - 6 (8.6%)
47 (65.7%) 18 (25.7%) 6 (8.6%)

Table 4: Comparative study of defect by
various authors.

Fukuda et al*® 23.3 30
Rozenberg et al'* 29 40
Cheung et al *° 13 28.6
Thomas A et al* 9.1 8.75
SushmaVDetal® 35

Present study 28.6 34.3

Sen et al compared between TAS and transvaginal
sonography in measuring LUS thickness with high
correlation of 96% between the two.'® The critical cut-off
value for safe LUS thickness was 2.5mm with sensitivity,
specificity, NPV and PPV of 90.9%, 84%, 95.5% and
84% respectively. In this study the PPV and NPV was
100% and 92% respectively. Sensitivity and specificity in
detecting abnormal LUS according to present study was
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83.33% and 100% respectively, which is comparable to
Sen et al.12

In a prospective study by Cheung, the mean age of the
women in the cesarean group maternal was 30.5+4.2
years and the mean LUS thickness in the cesarean group
was 1.9+1.4mm.*¢ Although the difference between the
cesarean and nullipara control LUS thickness failed to
reach statistical significance, it achieved significance in
patients with more than one previous delivery (both
vaginal and cesarean). Cheung reported 100% sensitivity
and 90% specificity.'6

The finding of difference between control and study
groups is similar to those of Gotoh et al and Quereshi et
al i.e. LUS was thinner in women with previous cesarean
section than in primiparous women. 1718

Rozenberg et al, found that LUS thickness correlated
inversely with the risk of rupture and concluded that
thickness more than 3.5mm is protective against rupture.®
Although the sensitivity and positive predictive value of
the thin segment for a defective scar were low, the
negative predictive value of the thick segment was high.

The difference between defective LUS determined by
USG and that seen during operation are comparable in
our study as well as others (Table 4). The risk of uterine
rupture in the presence of a LUS defect, whether
identifiable sonographically, is unknown. Also, the cutoff
value at which an extremely thin LUS on sonographic
examination can predispose to a high risk of uterine
rupture has yet to be identified. This obviously could not
be determined in this study and, in our opinion, was
unable to be determined in previously reported studies
because of the inconsistency in the measuring technique
and the method used to diagnose uterine rupture.®

Michaels et al, instead of just measuring the thickness,
described the sonographic appearances of the LUS by its
symmetry, thickness, movement, ballooning, and the
presence of a wedge defect and divided these findings
into 3 classes to assist in identifying uterine defects.®
Present study used the classification proposed by Michael
etal.

CONCLUSION

Although ultrasonography appears to be a promising tool
for assessing the strength of a previous cesarean scar, our
study sample was small and non-blinded, further large-
scale studies are needed to solidify its regular usage for
giving trial of labour. Also, it is important to note that
there are a number of other factors which lead to scar
dehiscence or scar site uterine rupture, which needs to be
kept in mind. Larger scale studies are needed to make
ultrasonographic LUS measurement a routine in the
antenatal care of women with a previous cesarean section.
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