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Abstract

Introduction: Uterine rupture occurs in many pregnancies. The risk is higher for women who plan to have a normal birth
after a previous cesarean section than for those who have another cesarean section. Objectives: This study aimed to predict
the thickness of the lower uterine segment (LUS) by comparing a 2D transvaginal ultrasound with the findings during a
cesarean section (C/S) in pregnant women with a history of previous cesarean sections. Methodology: This cross-sectional
study was done at the Department of Obstetrics and Gynaecology, at the Institute of Child and Mother Health, Bangladesh
from June 2023 to May 2024. A well-structured questionnaire was used for data collection. 100 women underwent
transvaginal ultrasound followed by cesarean section (C/S) within a maximum of one week later. Also, an expert
gynaecologist classified LUS thickness into four grades in the operation room. Result: The mean age of the women in the
study was 30.7 years (£9.62), while the mean thickness of the lower uterine segment (LUS) was 2.25 cm (+ 0.55). Among
the participants, 43 were classified as grade | for the LUS based on intraoperative findings. The results indicated a
significant difference in the mean thickness of the LUS measured by ultrasound across the three grades identified by the
gynaecologist (P = 0.04). However, there were no significant differences in maternal age, gestational age, parity, or the
time since the last cesarean section among women with different LUS grades (P > 0.05). Transvaginal ultrasound may be
useful in assessing the risk of scar dehiscence and uterine rupture in women with LUS grades | and 1l who have a history
of previous cesarean sections. Conclusion: Sonographic lower uterine segment thickness prediction is very important in
the study of lower uterine segment thickness after a prior cesarean section to predict uterine rupture. 2D vaginal
ultrasonography can be used to assess the risk of uterine scar dehiscence of grades I and II.
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complications during delivery is uterine rupture, which

INTRODUCTION can occur due to scarring from a previous C/S. The

Cesarean section (C/S) is the most commonly
performed surgery by obstetricians worldwide [1, 2].
Various indications, such as breech presentation,
macrosomia, labour arrest, cephalopelvic disproportion,
multiple pregnancies, and serious fetal conditions (e.g.,
low birth weight, failed labour induction, pelvic cysts,
and maternal infections), have led to an increase in the
number of C/S procedures [3-5]. One of the most severe

estimated risk of uterine rupture in vaginal birth after C/S
(VBAC) is about 74 per 10,000 cases [1, 6]. Therefore,
accurately predicting scar rupture can assist patients in
making informed decisions regarding VBAC. To assess
the risk of uterine rupture, researchers have investigated
the thickness of the lower uterine segment (LUS) and the
characteristics of the C/S scar [7]. The cesarean section
rate in the USA was 32.0% in 2015. In 2013, the trial of
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labor after cesarean section (TOLAC) rate was 20% for
women with one prior cesarean and 7% for those with
two or more, with success rates for vaginal birth after
cesarean being 70.4% and 51.4%, respectively. The
TOLAC rate has significantly decreased over the years;
in California from 1983 to 1992, it was 80% for one prior
cesarean, compared to lower rates today. This decline
may be due to fears of complications, particularly uterine
rupture, which carries risks of 0.52% for spontaneous
labor, 0.77% for labor induced without prostaglandin,
and 2.45% for labor induced with prostaglandin. Factors
influencing rupture risk include the type of uterine
closure, inter-delivery interval, and previous cesarean
and vaginal deliveries. While some studies have
proposed ultrasound cutoff values for measuring lower
uterine segment thickness to predict rupture risk in
TOLAC, methodologies vary, resulting in inconsistent
recommendations [8]. Several methods have been
employed for this assessment, including hysterography,
sonohysterography, hysteroscopy, and sonography [3,
7]. Some studies have measured the entire thickness of
the LUS, while others have focused solely on the
thickness of the muscular layer of the uterus [9-11].
Evidence suggests that two-dimensional (2D) ultrasound
is effective for evaluating uterine scarring during the
third trimester of pregnancy, with the optimal time for
assessment being between 36 and 39 weeks of gestation
[12-16]. The stretching and thinning of the LUS can
increase the risk of uterine rupture during normal
delivery [15]. A study by Mutlag and Hamad [16] found
that using both 2D and 3D ultrasound to determine the
LUS thickness and its correlation with intraoperative
findings showed an incidence of scar dehiscence of
6.67%. The recommended cut-off measurements for 2D
and 3D transvaginal ultrasound were 2 mm and 1.9 mm,
respectively [16]. Additionally, another study reported
that the mean thickness of the scar measured by
ultrasound was 4.63 cm [17]. Previous research indicated
that if the LUS thickness exceeds 2.5 mm, the likelihood
of dehiscence during labour is very low, allowing for a
safe vaginal delivery. However, Boutin et al., [20]
reported a median full-thickness measurement of the
LUS at 3.6 mm [20]. Consequently, the present study
aims to compare the LUS thickness obtained through 2D
transvaginal ultrasound with intraoperative findings
during C/S in pregnant women with a history of previous
C/S. This research seeks to predict uterine rupture
through sonographic LUS thickness following a prior
cesarean section. Ethical clearance and written consent
were assured before the study.

Obijectives

e General objective: The objective of this
research is to study sonographic lower uterine
segment thickness to predict uterine rupture.

e Specific objective: This study aims to predict
uterine rupture by comparing a 2D transvaginal
ultrasound with the findings during a cesarean
section (C/S) in pregnant women with a history

of previous cesarean sections.

METHODOLOGY

In this cross-sectional study was done on 100
patients, who visited the Department of Obstetrics and
Gynaecology at the Institute of Child and Mother Health,
Bangladesh with prior cesarean section. The female
population were aged between 18 and 40 and the study
duration was from June 2023 to May 2024.

e Inclusion criteria: This study involves patients
at least 18 years of age, residing in Bangladesh,
and underwent transvaginal ultrasound
followed by C/S within a maximum of one
week later, singleton pregnancy, history of C/S
in previous deliveries, the cephalic presentation
of the fetus, not being in the labor phase, and
unruptured membranes.

e Exclusion criteria: Patients aged below 18 or
over 40 were excluded from this study who had
no history of pregnancy, or amniotic disorders,
placenta previa, uterine surgeries, and any type
of uterine ruptures in current pregnancy.

Age, number of previous pregnancies, parity,
menstrual cycle, history of diseases, and medications
used were recorded. One week before cesarean section,
all mothers underwent 2D transvaginal ultrasound by an
experienced radiologist for the measurement of LUS.
Patients were divided into 4 grades based on uterine
contents, uterine rupture, communication between
uterine cavity and abdominal cavity and development
and thickness of uterine. Data were presented as mean
and standard deviation (SD) or frequency and
percentages. All the analysis was performed using IBM
SPSS Statistics for Windows, version 19 (IBM Corp.,
Armonk, N.Y., USA). One-way ANOVA and Fisher's
exact tests were applied. P value > 0.05 was considered
significant. The ethical review committee of the Institute
of Child and Mother Health, Bangladesh has approved
the study. A well-informed written consent paper was
signed by the patients.

RESULT

The highest mean age of women was 30.7+9.62
years [Table-1]. The mean GA and mean time from the
last cesarean section were 5.5 years [Table-1]. Table-2
shows intraoperative LUS grading, where most women
(43) have grade 1, and there were no women with grade
IV. The mean of LUS thickness based on
ultrasonography was 2.25 + 0.55 cm. The ANOVA test
showed that the mean age of women was not
significantly different between LUS grades (F=0.73,
P=0.49, Table 1, 2). Additionally, there were no
significant differences in mean GA, time from the last
C/S, and parity between women with different grades
(P>0.05). As shown in Table-3, minimum and maximum
LUS thickness were observed in women with Grade 1l
and 111, respectively.
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Table-1: Basic characteristics of the study patients

Variables Grade | Grade Il | Grade Il | P-value
(n=43) (n=32) (n=25)

Age 25.345.08 | 28.+4.12 | 30.7+9.62 | 0.49

Gestational age, (month) | 35.7£1.04 | 38.1+1.01 | 36.2+0.83 | 0.54

Table-2: Intraoperative LUS grade and parity of the study patients

Parity, n (%) | Grade | Grade Il | Grade Ill | P-value
(n=43) (n=32) (n=25)

1 68 19 12 0.79
2 43 43 15

3 56 33 11

4 100 0 0

Last C/S,y 5.64+4.03 | 6.25+3.89 | 3.9+1.5 0.46

Table-3: The mean thickness of LUS among study patients with different intraoperative LUS grades

Variables | n | Mean

Grade | 43 | 2.25

Grade Il 32|18

Grade lll | 25 | 2.26

SD | P-value
0.55 | 0.04
0.4

0.23

DISCUSSION

The present study indicates that the use of 2D
vaginal ultrasound to measure lower uterine segment
(LUS) thickness is consistent with intraoperative
findings. This method can be useful for predicting
uterine rupture, particularly in cases with scar grades |
and II.

Women with a previous cesarean section (C/S)
have two options for their subsequent deliveries: vaginal
birth after cesarean (VBAC) or elective repeat cesarean
(ERC) [4, 6]. The benefits of choosing VBAC include
avoiding major abdominal surgery, reducing the risks of
bleeding and infection, and shortening the postpartum
recovery period. Additionally, VBAC eliminates
potential complications associated with multiple
cesarean sections, such as hysterectomy, damage to the
bladder and intestines, blood transfusions, infections,
and abnormal placental positions (e.g., placenta previa
and placenta accreta). While a successful VBAC
delivery typically has fewer complications compared to
the ERC method, a failed VBAC can result in
significantly more complications than an ERC) [5, 6].

The current research findings indicate that the
mean thickness of the lower uterine segment (LUS) is
2.11 cm. According to Maged et al., [6], the sensitivity
and specificity of both 2D and 3D ultrasound for
evaluating LUS thickness are reported as follows: both
techniques demonstrated a sensitivity of 100%, while the
specificity was 65.7% for 2D ultrasound and 87.1% for
3D ultrasound [6]. However, due to the limited sample
size of the present study, we are unable to determine the
sensitivity and specificity of 2D ultrasonography. In a
separate study, Abosrie and Farag [11] found that the
optimal cut-off value for predicting uterine scar
dehiscence using 3D abdominal ultrasound was less than
2.75 mm, which provided the highest diagnostic

accuracy. Their findings reported a sensitivity of 25%, a
specificity of 100%, a positive predictive value of 100%,
and a negative predictive value of 95% [11].

Studies have compared the thickness of the full
lower uterine segment and myometrium with the
occurrence of uterine dehiscence or rupture. In 2015,
Sharma et al., [18] found statistically significant
correlations between the thickness of both the full
thickness and myometrium with dehiscence during
repeat cesarean sections. Conversely, Bujold [19] found
that while lower uterine segment thickness was linked to
uterine rupture and defects in the uterine scar,
myometrial thickness did not show a similar association.

Additionally, Vedantham et al, [20]
demonstrated that the transabdominal ultrasound
assessment of lower uterine segment (LUS) thickness
had a significant correlation with intraoperative LUS
thickness during surgery. In fact, ultrasonography can be
utilized as a screening tool to predict LUS scar
dehiscence [20]. One possible explanation for the
discrepancy between the results of this study and our
findings is that the previous study relied on abdominal
ultrasound for its evaluations. Bujold et al., [21]
established that a thickness of 3.6 mm could be
considered the cutoff for LUS in women with a history
of previous cesarean sections (C/S). Consistent with
these earlier studies [17, 20, 21], our current results
indicated that maternal age, parity, number of previous
deliveries, gestational age (GA), and the timing of the
last C/S did not show significant differences based on
LUS grading during C/S.

CONCLUSION
According to the current study, 2D vaginal
ultrasonography can assess the risk of uterine scar
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dehiscence of grades | and 11, aiding in the prediction of
uterine rupture after a previous cesarean section.

Limitations of the study

A limited population and longer study duration

may affect the overall outcome of the study.

Funding: Self-funded research.

Conflicts of interest: N/A

REFERENCE

1.

Mariani, G. L., & Vain, N. E. (2019, February). The
rising incidence and impact of non-medically
indicated pre-labour cesarean section in Latin
America. In Seminars in Fetal and Neonatal
Medicine (Vol. 24, No. 1, pp. 11-17). WB Saunders.
Borges, N. C., de Deus, J. M., Guimardes, R. A.,
Conde, D. M., Bachion, M. M., de Moura, L. A., &
Pereira, L. V. (2020). The incidence of chronic pain
following Cesarean section and associated risk
factors: A cohort of women followed up for three
months. PloS one, 15(9), e0238634.

Morton, R., Burton, A. E., Kumar, P., Hyett, J. A.,
Phipps, H., McGeechan, K., & de Vries, B. S.
(2020). Cesarean delivery: Trend in indications over
three decades within a major city hospital network.
Acta obstetricia et gynecologica Scandinavica,
99(7), 909-916.

Dorji, T., Wangmo, K., Dorjey, Y., Dorji, N., Kiran
Chhetri, D., Tshering, S., ... & Tshokey, T. (2021).
Indications and factors associated with cesarean
section in Bhutan: a hospital-based study.
International Journal of Gynecology & Obstetrics,
153(3), 520-526.

Dhakal-Rai, S., van Teijlingen, E., Regmi, P.,
Wood, J., Dangal, G., & Dhakal, K. B. (2021). A
brief history and indications for cesarean section.
Journal of Patan Academy of Health Sciences, 8, e1-
el0.

Maged, A. M., Gebril, A. H., & Abdelhafez, A.
(2015). 2D and 3D ultrasound assessment of
cesarean section scars and its correlation to
intraoperative findings. Uterus Ovary, 2, €919.
Mantel, A., Ajne, G., Wollmann, C. L., &
Stephansson, O. (2021). Previous preterm cesarean
delivery and risk of uterine rupture in subsequent
trial of labor—a national cohort study. American
Journal of Obstetrics and Gynecology, 224(4), 380-
el.

Swift, B. E., Shah, P. S., & Farine, D. (2019).
Sonographic lower uterine segment thickness after
prior cesarean section to predict uterine rupture: A
systematic review and meta-analysis. Acta
Obstetricia Et Gynecologica Scandinavica, 98(7),
830-841.

Alalaf, S. K., Mansour, T. M. M., Sileem, S. A., &
Shabila, N. P. (2022). Intrapartum ultrasound
measurement of the lower uterine segment thickness
in parturients with previous scar in labor: a cross-

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

sectional study. BMC Pregnancy and Childbirth,
22(1), 409.

Rozenberg, P., Sénat, M. V., Deruelle, P., Winer, N.,
Simon, E., Ville, Y., ... & Groupe de Recherche en
Obstétrique et Gynécologie. (2022). Evaluation of
the usefulness of ultrasound measurement of the
lower uterine segment before delivery of women
with a prior cesarean delivery: a randomized trial.
American Journal of Obstetrics and Gynecology,
226(2), 253-¢l.

Rao, J., Fan, D., Chen, T,, Lin, D., Ma, H., Lu, D.,
.. & Liu, Z. (2022). Changes in lower uterine
segment thickness during different gestational
weeks in pregnant women qualified for trial of labor
after cesarean section. International Journal of
Gynecology & Obstetrics, 157(3), 710-718.
Abosrie, M., & Farag, M. E. M. (2015). Prediction
of cesarean section scar dehiscence before delivery
using three-dimensional transabdominal
ultrasonography. Benha Medical Journal, 32(2).
Guerby, P., Bujold, E., & Chaillet, N. (2022).
Impact of third-trimester measurement of low
uterine segment thickness and estimated fetal
weight on perinatal morbidity in women with prior
cesarean delivery. Journal of Obstetrics and
Gynaecology Canada, 44(3), 261-271.

Kadioglu, N., Giiler, B., Ozkan, E., Patakoglu, E. A.,
Sert, U. Y., & Celen, S. (2021). Ultrasonographic
assessment of lower uterine segment thickness and
perinatal Outcomes in patients with a previous
cesarean history. Medical Science and Discovery,
8(3), 175-180.

Qureshi, B., Inafuku, K., Oshima, K., Masamoto,
H., & Kanazawa, K. (1997). Ultrasonographic
evaluation of lower uterine segment to predict the
integrity and quality of cesarean scar during
pregnancy: a prospective study. The Tohoku journal
of experimental medicine, 183(1), 55-65.

Mutlaqg, J. M., & Hamad, H. M. (2021). Sonographic
Assessment of the Lower Uterine Segment (LUS)
Thickness and Integrity in Patients with Previous
Cesarean Delivery. Bahrain Medical Bulletin,
43(1), 21-26.

Afifi, A. N., Taymour, M. A., & El-Khayat, W. M.
(2022). RETRACTED: Transabdominal versus
transvaginal ultrasound to assess the thickness of
lower uterine segment at term in women with
previous cesarean section.

Sharma, C., Surya, M., Soni, A., Soni, P. K., Verma,
A., & Verma, S. (2015). Sonographic prediction of
scar dehiscence in women with previous cesarean
section. The Journal of Obstetrics and Gynecology
of India, 65, 97-103.

Bujold, E., Jastrow, N., Simoneau, J., Brunet, S., &
Gauthier, R. J. (2009). Prediction of complete
uterine rupture by sonographic evaluation of the
lower uterine segment. American journal of
obstetrics and gynecology, 201(3), 320-el.

Boutin, A., Jastrow, N., Girard, M., Roberge, S.,
Chaillet, N., Brassard, N., & Bujold, E. (2012).

© 2025 | Published by Scholars Middle East Publishers, Dubai, United Arab Emirates

29



Shapla Akhter et al; Sch Int J Obstet Gynec, Jan. 2025; 8(1): 26-30

21.

Reliability of two-dimensional transvaginal
sonographic measurement of lower uterine segment
thickness using video sequences. American journal
of perinatology, 29(07), 527-532.

Vedantham, H., Jahagirdar, N. J. N., Ramadevi, N.,
Kamineni, V., & Saranu, S. (2019). A study of
correlation of antenatal uterine scar thickness by
transabdominal ultrasound with intraoperative

22.

lower uterine segment scar grading in elective repeat
cesarean delivery. Int J Reprod Contracept Obstet
Gynecol, 26, 4878-85.

Bujold, E., Jastrow, N., Simoneau, J., Brunet, S., &
Gauthier, R. J. (2009). Prediction of complete
uterine rupture by sonographic evaluation of the
lower uterine segment. American journal of
obstetrics and gynecology, 201(3), 320-el.

© 2025 | Published by Scholars Middle East Publishers, Dubai, United Arab Emirates

30



