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Abstract 

Background: 

Nowadays it’s a big problem of lower uterine thickness in pregnant women that causes a lot of problems. Lower 
uterine segment thickness is a strong predictor for uterine scar defect in women with prior caesarian section. 
Lower segment cesarean section (LSCS) rates are raising throughout the world. Women with previous one 
cesarean can undergo either the trial of vaginal birth or elective repeat cesarean section in their next pregnancy. 
The study aims to assess the diagnostic accuracy of sonographic measurement of lower uterine segment 
thickness in pregnant women So there we are going to evaluate lower uterine segment thickness in pregnant 
women sonographically by using transabdominal and transvaginal approaches as well.  

Objective: To evaluate lower uterine segment thickness in pregnant women with previous caesarian section by 
sonography. 

Materials and Methods: 
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An electronic data base search was performed through the searches using PubMed, Google Scholar, international 
Journal of Gynecology & obstetrics and some other online journals and medical websites with the range from 
2000-2021. All studies included in the research was in English language. Articles which had descriptive studies 
related to sonographic features of lower uterine segment thickness of pregnant women with C-section. 

Results: 

Research data of 200 patients in all studies showed that Transvaginal ultrasound provided greater reliability in 
LUS measurements than did transabdominal ultrasound. The use of three-dimensional ultrasound improved 
significantly the reliability of the LUS muscular thickness measurement obtained transvaginal 

Conclusion: 

We identified certain sonographic patterns that can accurately shows the lower uterine segment thickness in 
pregnant women with previous caesarian section. 
Keywords: LUS lower uterine segment thickness, Transabdominal and Transvaginal ultrasonography, Pregnancy, 
Caesarian Section 
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1. introduction 

The lower uterine segment, actually, is defined as the section of the uterine musculature which must go through 
circumferential dilatation during labor, its extent being dependent upon the size of the presenting part and its 
level in the uterine cavity. Uterine scar dehiscence is one of the complications associated with previous LSCS, in 
which there is disruption and separation of previous scar To all the more likely survey the danger of uterine crack, 
a few creators have proposed sonographic estimations of lower uterine section (LUS) thickness close to term, 
accepting that there is a converse relationship be tween’s LUS thickness and the danger of a uterine scar 
deformity. Thusly, this evaluation for the administration of ladies with past cesarean segment may build security 
during work by choosing ladies with the most reduced danger of uterine rupture. Vaginal birth after cesarean area 
(VBAC) has become a basic piece of current obstetrics with in excess of 100,000 VBACs accomplished every 
year from one side of the country to the other (1). In spite of this, it stays a disputable issue. In spite of the fact 
that it has been accounted for as protected and has added to a decreased cesarean conveyance (CS) rate 2, 3, 4, 
VBAC is related with a danger of uterine break (5). Since the maternal and fetal results of uterine break can be 
not kidding and conceivably dangerous 6, 7, the legitimate determination of patients would be a significant 
essential. It is by and large thought to be that, among deliberately chose patients who have full cooperation in 
dynamic, most ladies with one past cross over LSCS are reasonable contender for VBAC and ought to be offered 
a preliminary of work 8, 9. Albeit the adequacy and security of VBAC have been shown 2, 4, as far as anyone is 
concerned, there are no dependable strategies to anticipate the dangers of uterine crack in this gathering of 
patients. Studies have shown that the danger of uterine crack within the sight of an imperfect scar is connected 
straightforwardly to the level of diminishing of the LUS 10, 11.  
 
Three layers of the lower uterine section (LUS) can be recognized on ultrasound: the chorioamniotic film with 
decidualized endometrium; the center solid layer; and the uterovesical peritoneal reflection compared with 
muscularis and mucosa of the bladder With high achievement paces of up to 87%, vaginal birth (VBAC) is 
oftentimes offered to ladies after past cesarean area (CS) [12, 13]. An uncommon complexity is uterine crack 
during birth. Notwithstanding its low rate of 0.4–0.9% yet in light of its staggering result, hazard delineation by 
extra pre-birth ultrasound diagnostics of the lower uterine section (LUS) has been an intriguing issue for the last 
20 years [14,15,16]. Today, a relationship between LUS thickness and the danger for uterine break can be 
accepted, yet neither helpful reference esteems nor even the advantage of pre-birth LUS thickness estimation 
have been obviously exhibited [15,17]. Different examinations have explored diverse estimation approaches 
utilizing 2D-and 3D-procedures in transvaginal and transabdominal ultrasound [12, 16, 18,19, 20]. The 
conflicting outcomes with wide-going reference esteems for the slender design of the LUS and experience from 
clinical routine raise sensible questions about the convenience of LUS thickness estimation for birth 
determination in clinical practice [21]. By the by, ultrasound is the main line noninvasive imaging procedure and 
permits an outline of morphology and measurements of the scarred uterus after CS [17]. We theorize that the 
current conventions are inadequate however may be improved if explicit qualities of the LUS would be 
considered in diagnostics. 
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1.1Material and Methods 

With high achievement paces of up to 87%, vaginal birth (VBAC) is oftentimes offered to ladies after past 
cesarean area (CS) [12, 13]. An uncommon complexity is uterine crack during birth. Notwithstanding its low rate 
of 0.4–0.9% yet in light of its staggering result, hazard delineation by extra pre-birth ultrasound diagnostics of 
the lower uterine section (LUS) has been an intriguing issue for the last 20 years [14,15,16]. Today, a relationship 
between LUS thickness and the danger for uterine break can be accepted, yet neither helpful reference esteems 
nor even the advantage of pre-birth LUS thickness estimation have been obviously exhibited [15,17]. Different 
examinations have explored diverse estimation approaches utilizing 2D-and 3D-procedures in transvaginal and 
transabdominal ultrasound [12, 16, 18,19, 20]. The conflicting outcomes with wide-going reference esteems for 
the slender design of the LUS and experience from clinical routine raise sensible questions about the 
convenience of LUS thickness estimation for birth determination in clinical practice [21]. By the by, ultrasound 
is the main line noninvasive imaging procedure and permits an outline of morphology and measurements of the 
scarred uterus after CS [17]. We theorize that the current conventions are inadequate however may be improved 
if explicit qualities of the LUS would be considered in diagnostics 

 

1.1.1 Sonography 

The sonographic examinations were performed with an Accuvix (Medison Co., Ltd. Seoul, Korea) machine 
equipped with a 4–7‐MHz transabdominal (3D4‐7EK) and a 5–8‐MHz transvaginal (3D5‐8EK) probe. 
Measurements were performed by two sonographers, Observer 1 (D.A.B.) and Observer 2 (F.M.P.G.). The 
ultrasound scans followed this sequence: primary, transabdominal evaluation (Figure 1a and c) was performed 
with the woman in a supine position with a comfortably full bladder. One observer stored two images of the 
entire LUS thickness measurement (one cursor positioned at the urine–bladder interface and the other at the 
decidua–amniotic fluid interface5) and one 3D dataset, and then repeated this process. When this observer had 
completed the evaluation he left the examination room and the other observer entered to perform the same steps. 
After the transabdominal examinations were complete, the transvaginal examination (Figure 1b and d) was 
performed with the woman in the lithotomy position, within 20 min after voiding her bladder3. The same 
schedule of examinations was performed by the two observers, this time measuring the LUS muscular layer (one 
cursor positioned at the bladder–muscular interface and the other at the muscular–decidua interface6). The time 
taken between first placement of the probe on the abdomen or inside the vagina until storage of the first image 
(time to identify and measure LUS) was noted. The order of observers was swapped for each new patient. 

Figure Images demonstrating measurement of the entire thickness of the lower uterine segment (LUS) by 
transabdominal two‐dimensional (a) and three‐dimensional (c) ultrasound, and of the muscular layer of the LUS 
by tranvaginal two‐dimensional (b) and three‐dimensional (d) ultrasound. 
 
After all examinations had been completed, the two observers manipulated their acquired volumes on the 
multiplanar display, trying to avoid obliquity and searching for the thinnest portion of the LUS. They were 
blinded to the measurement by a label placed on the numeric display. For each observer, two images of the LUS 
measurement for each method were stored from each of the two previously recorded 3D datasets. The time spent 
between opening the 3D dataset and storage of the first LUS measurement image was also noted. 

Transvaginal and transabdominal techniques: 
The transvaginal approach was more reliable than was the transabdominal one (Table 1). The means of the 
absolute differences were significantly lower for the transvaginal LUS muscular thickness measurement for all 
comparisons. The proportion of differences < 1 mm was significantly higher for the transvaginal approach on all 
intra‐ and interobserver evaluations. The ICCs were higher for the transvaginal approach on all comparisons. The 
95% limits of agreement were also narrower for the transvaginal approach both for 2D and 3D ultrasound 

1.1.2 Results and Discussion 

In the result, we found that ultrasonographic LUS muscular thickness assessed by transvaginal ultrasound was 
more reliable than entire LUS thickness measured by the transabdominal approach. Nonetheless, one should 
consider that the association between thin LUS muscular thickness measurement obtained by transvaginal 
ultrasound and the risk of uterine rupture has only been suggested: all patients evaluated by studies in which 
LUS was assessed by the transvaginal approach underwent Cesarean section and only uterine dehiscence was 
observed. The actual association between thin LUS measurement and uterine rupture (in women undergoing 
labor, with some undesirable uterine ruptures) has been assessed only using the transabdominal approach. The 
use of 3D ultrasound requires specific training of sonographers, longer examination time and ultrasound 
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machines and probes with 3D capability. Nevertheless, the use of three‐dimensional ultrasound should be 
considered, since it resulted in a significant improvement in reliability 

Twelve eligible studies including 1834 women were identified. Uterine scar defect was reported in a total of 121 
cases (6.6%). Seven studies examined the full LUS thickness only, four examined the myometrial layer 
specifically, and one examined both measurements. Weighted mean differences in LUS thickness and associated 
95% confidence intervals between women with and without uterine scar defect were calculated. Summary 
receiver operating characteristic (SROC) analysis and summary diagnostic odds ratios (DOR) were used to 
evaluate and compare the area under the curve (AUC) and the association between LUS thickness and uterine 
scar defect. Women with a uterine scar defect had thinner full LUS and thinner myometrial layer (weighted mean 
difference of 0.98 mm; 95% CI 0.37 to 1.59, P = 0.002; and 1.13 mm; 95% CI 0.32 to 1.94 mm, P = 0.006, 
respectively). SROC analysis showed a stronger association between full LUS thickness and uterine scar defect 
(AUC: 0.84 +/- 0.03, P < 0.001) than between myometrial layer and scar defect (AUC: 0.75 +/- 0.05, P < 0.01). 
The optimal cut-off value varied from 2.0 to 3.5 mm for full LUS thickness and from 1.4 to 2.0 for myometrial 
layer. 

There were a total of 5874 women in all studies, 20 women were missing delivery information. Trial of labor 
was attempted in 2680 (45.8%), and 3174 (54.2%) had a repeat elective cesarean section. In the trial of labor 
group, 1768 (66.0%) women had a vaginal delivery and 912 (34.0%) required an emergency cesarean section. 
There were 21 cases (0.4%) of uterine rupture reported: 12 women who delivered by emergent cesarean section, 
five who had a vaginal delivery and four who had an elective cesarean section. There were 361 cases (6.2%) of 
uterine dehiscence reported in 55 women who delivered by emergent cesarean section, two who had a vaginal 
delivery and 304 who had an elective cesarean section. The remaining 5472 (93.5%) women had no reported 
uterine defect at the time of delivery. Twenty women were lost to follow up and delivery information was not 
reported. 

Cheung announced that the clinical use of the LUS estimation in the administration of VBAC stays questionable. 
Clinical involvement in the utilization of the LUS estimation in anticipating uterine break and overseeing VBAC 
is restricted. Having a public library to record information and survey all instances of uterine burst would speed 
up the gathering of involvement regarding this matter. The current investigation proposes that sonographic LUS 
assessment is conceivably fit for distinguishing those patients with a meager or imperfect LUS, which could 
convey a higher danger of resulting crack when a preliminary of VBAC is endeavored. In the event that the 
thickness of the LUS is more than 2.5mm, the chance of dehiscence during the ensuing preliminaries of work is 
exceptionally little and a safe vaginal conveyance can be achieved22. 
 
Bujold discovered full lower uterine portion thickness was related with uterine crack (region under the bend 0.88, 
95% CI 0.79‐0.98; P = 0.02) and uterine scar imperfection (territory under the bend 72%, 95% CI 53‐90; P = 
0.03), yet myometrial thickness was not (region under the bend 0.66, 95% CI; 0.34‐0.98; P = 0.16)23 Rozenberg 
et al. announced a critical connection between the transabdominal sonographic estimation of the whole LUS 
thickness in ladies close to term who had a past Cesarean segment and the danger of uterine burst or dehiscence, 
the division of the solid layer with an unblemished serosa. No uterine break or dehiscence was noted when the 
whole LUS thickness was > 4.5 mm. Besides, the danger of uterine burst or dehiscence was 0.66% when this 
estimation was ≥ 3.5 mm, contrasted and 11.7% in ladies who had a LUS thickness < 3.5 mm.24 
 
Cheung announced that a cutoff thickness of 1.5mm had an affectability of 88.9%, an explicitness of 59.5%, a 
PPV of 32.0%, and a NPV of 96.2% in foreseeing a paper-meager or dehisced LUS. It is along these lines clear 
that the strategies utilized for estimating the LUS thickness and recognizing uterine deformities have not been 
steady among various investigations, albeit a few examinations appear to give great outcomes with various 
estimation methods. 
 
There was a positive connection be tween’s intraoperative evaluating of the LUS and its thickness by US. This 
shows that, the lower the LUS thickness, the higher the danger of scar dehiscence. The general danger of 
dehiscence at the LUS thickness underneath or equivalent to the basic cutoff esteem "2.5mm" utilizing TA U/S 
was 92.9% and it was 7.1% for thicknesses more than 2.5mm.[25] 
 

Many studies have been done to assess the scar thickness by ultrasound. The lower segment scar is visible in 
only 30% of the patients.9 Studies have suggested that there is an inverse relationship between scar thickness, 
assessed sonographically, and risk of uterine rupture.10,11 The risk factors associated include induced 
labour,12,13 reduced inter-delivery interval,14 the number of previous cesarean, type of closure of uterus,15 
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previous vaginal delivery, maternal age, gestational age at delivery, and fetal birth weight.16,17 Sonographic and 
intraoperative analyses show a p-value of 0.001, which is significant. Based upon this findings, ultrasound can 
be used to assess the LUS and this modality can be used in third trimester in those cases where trial of labour 
after previous LSCS is intended. This finding is supported by the findings of Mohammad et al.18 Risk of 
thinning, dehiscence or rupture of scar is based upon the ultrasound appearance of LUS and its measurement. 
Suzuki et al. and Fukude et al. also supported these findings.19,20 Transabdominal ultrasounds was used in our 
study to assess lower uterine segment thickness or thinness. Suzuki et al., Fukude et al., and Rozenberg et al. also 
used transabdominal ultrasound to assess previous scar.19-21 While Gotoh et al. used tranvaginal ultrasound to 
assess the lower segment scar 

Between October and December 2006, 30 pregnant women who had had at least one previous Cesarean section 
and were between 36 and 39 weeks' gestation were enrolled into the study at Escola de Ultra‐sonographies e 
Reciclagem Médica de Ribeirão Preto. All women had singleton pregnancies in cephalic presentation. The 
women ranged in age from 21.3 to 35.2 (mean ± SD, 27.4 ± 3.5) years. Twelve (40%) women had previously had 
only one Cesarean section, 10 (33.3%) women had previously had two, six (20%) women had previously had 
one Cesarean section and one vaginal delivery and two (6.7%) women had previously had one Cesarean section 
and two vaginal deliveries. By the time of the LUS evaluation, the gestational age ranged from 36 + 4 weeks to 
38 + 3 weeks. This was a study of 30 pregnant women who had had at least one previous Cesarean section and 
were between 36 and 39 weeks' gestation, with singleton pregnancies in cephalic presentation. Sonographic 
examinations were performed by two observers using both 4–7-MHz transabdominal and 5–8-MHz transvaginal 
volumetric probes. LUS measurements were performed using two- and three-dimensional ultrasound, evaluating 
the entire LUS thickness transabdominally and the LUS muscular thickness transvaginal. Each observer 
measured the LUS four times by each method 

1.1.3 Limitations 

There is possibility of various complications related to the uterine scar after C-section, including uterine scar 
dehiscence, uterine rupture, abdominal and pelvic adhesions, uterine synechiae, ectopic pregnancy, anomalous 
location of the placenta, placental invasion, and—rarely—vesicouterine or uterocutaneous. There is a need to 
find out proper frequency of such affected patients by ultrasonographic evaluation of lower uterine segment 
thickness after c section. So we can have necessary activities to manage it. 

1.1.4 Conclusin 

Ultrasonographic measurement of the LUS muscular thickness transvaginal appears more reliable than does 
that of the entire LUS thickness transabdominally. The use of three-dimensional ultrasound should be 
considered to improve measurement reliability. There lower segmental thickness is measured and accurately 
evaluated by TVS. 
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