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Background: The combination of shear wave elastography (SWE) and gray-scale ultrasound is widely used 
in the measurement of female pelvic floor muscle. However, the value of gray-scale ultrasound combined 
with SWE in the evaluation of primipara pregnancy and delivery is still controversial.
Methods: Using the PubMed, Web of Science, Spring and Science Direct databases, clinical studies 
on gray-scale ultrasound combined with SWE on the diagnosis of primiparous pregnancy and childbirth 
published from January 2010 to December 2020 were searched. The RevMan5.3 software was used to 
conduct a meta-analysis of the indicators of gray-scale ultrasound combined with SWE for primiparas and 
non-primiparas, including: age, body mass index (BMI), gestational age at examination, gestational age at 
delivery, fetal weight, cervical length, shear wave velocity (SWV), front lip SWV, back lip SWV, Young’s 
modulus and SWE index. Heterogeneity of the assessment results was tested using Cochran’s chi-square. 
Results: A total of 13 articles were included. Age, BMI before delivery, gestational age (when gray-scale 
ultrasound was combined with SWE examination), gestational age at delivery, neonatal weight, cervical 
depth, SWV of placental margin, SWV of anterior lip, SWV of posterior lip and Young’s modulus of the 
study group were significantly different from those of the control group. The elastic modulus of the perineal 
body and the SWE of the anterior lip of the study group were significantly higher than those of the control 
group [mean difference (MD) =8.11, 4.39, 95% confidence interval (CI): 3.90–12.31, 0.94–7.83; Z=3.78, 2.49, 
P=0.0002, 0.01]. The SWE of the posterior lip in the study group was significantly lower than that in the 
control group (MD =−4.34, 95% CI: −7.23 to 1.44; Z=2.93, P=0.003).
Discussion: The number of cases in the control group in the included articles was significantly more than 
that in the observation group, and there were fewer descriptions of gray-scale ultrasound combined with 
SWE indicators in the included articles. There may be a certain degree of bias for indicators without obvious 
heterogeneity, and further analysis was required through a large number of clinical verifications. However, 
this study can provide certain reference values for the diagnosis of primipara pregnancy.
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Introduction

The female pelvic floor is mainly composed of fascia, 
ligaments, nerves, and blood vessels. The anus muscle group 
plays an important role in pelvic floor support (1). The 
clinical manifestations of female pelvic floor dysfunction are 
pelvic organ prolapse, stress urinary incontinence, and fecal 
incontinence, which seriously affect the quality of life of 
women (2). There is a significant correlation between pelvic 
floor dysfunction and anal levator injury. Related studies 
have found that pregnancy and childbirth are one of the main 
causes of anal levator injury (3). Vaginal electromyography, 
magnetic resonance imaging (MRI), Oxford muscle strength 
grading, and ultrasound are commonly used to evaluate 
pelvic floor muscle contraction (4). The results of vaginal 
electromyography are easily affected by motor coordination 
and instruction responsiveness (5). Oxford muscle strength 
grading is subjective and has poor repeatability (6). MRI 
has better tissue contrast, but it is susceptible to metal 
contraceptive devices (7). Ultrasound can clearly observe 
the anatomical morphology and contractile function of the 
puborectalis muscle of the subject, but it cannot reveal the 
three-dimensional morphology and surrounding structure 
of the anal levator muscle (8). Two-dimensional gray-
scale ultrasound images can display the size, shape, and 
internal echo of tissue (9,10). Nyhus et al. pointed out 
that the sonography of the perineal body can be observed 
using cavity gray-scale ultrasound, and the perineal body 
strength can be reflected by measuring the perineal body 
shape before and after the contraction. However, the 
measured value is easily affected by subjective factors and 
image quality. In addition, although gray-scale ultrasound 
can directly display the shape and damage of the levator 
ani muscle, it can’t quantify the elasticity of the levator ani 
muscle. Ultrasound elastography uses ultrasound imaging 
methods, which can indirectly reflect the mechanical 
differences such as the elastic modulus inside the tissue 
(11,12). Shear wave elastography (SWE) is an emerging 
ultrasound imaging technique that can quantitatively 
evaluate soft tissue elasticity. SWE generates a shear wave 
of sufficient intensity by emitting acoustic radiation pulses 
to stimulate the tissue. Through high-speed imaging and 
color-coding technology, it can real-time display the tissue 
elasticity map, quantitatively obtain the value of tissue 
Young’s modulus, quantitatively evaluate tissue elasticity, 
and can measure the absolute value of tissue elastic modulus 
and quantitatively evaluate tissue hardness (13). SWE has 
been widely used in the diagnosis of diseases such as liver, 

thyroid, breast, and fetal growth and development due to 
its non-invasive, simple operation, and high reproducibility 
(14,15). However, SWE results are easily affected by factors 
such as calcification in the lesion, large blood vessels, 
respiratory movement, measurement depth, and the nature 
of the tissue around the lesion (16).

In recent years, the new ultrasound-elastography 
technology has become a research hotspot in the imaging 
field. It makes up for the shortcomings of ordinary 
ultrasound, can quantitatively display information such 
as the hardness and morphology of the tissue, and can 
reduce the impact of a single SWE operation (17). Erdoğan 
et al. [2020] researchers used gray-scale ultrasound 
combined with SWE to measure the Young’s modulus of 
the puborectal muscle in the resting and contracted state 
of the lithotomy position of infertile and fertile women; 
and the results show that the combination of first-order 
ultrasound and SWE to evaluate the perineal elastic 
modulus of healthy women without childbearing has a 
certain degree of feasibility and stability (18). Studies have 
applied SWE to the measurement of pelvic floor muscles, 
and found that SWE has certain value in the evaluation 
of female pelvic floor organ prolapse, muscle contraction 
and elastic characteristics, and pelvic floor levator ani 
muscle elasticity (19). Some researchers pointed out that 
the results of SWE combined with gray-scale ultrasound 
showed that the morphological changes of the bladder neck 
of primiparas with postpartum stress urinary incontinence 
were not obvious, but the bladder neck elasticity was lower 
than that of primiparas with no postpartum stress urinary 
incontinence (20). The results of Gachon et al. [2019] 
showed that SWE ultrasound elastography showed that the 
average Young’s modulus of the perineum of the primipara 
was reduced, and the Young’s modulus of the perineum 
of the primipara was significantly different with different 
delivery methods (21). These studies confirm that there is 
still some controversy regarding the value of SWE in the 
evaluation of primipara pregnancy and childbirth.

To summarize, there is still some controversy about the 
value of gray-scale ultrasound combined with SWE in the 
evaluation of primipara gestation. Therefore, this article 
describes a meta-analysis on gray-scale ultrasound combined 
with SWE for primipara pregnancy delivery at home and 
abroad and discusses the value of SWE in evaluating the 
delivery of primiparas to provide a reference value for the 
diagnosis of pelvic dysfunction in primiparas.

We present the following article in accordance with the 
PRISMA reporting checklist (available at https://dx.doi.
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Methods

Methods of inclusion

Primiparas who underwent ultrasound examination in 
obstetrics and gynecology departments were selected as 
the research objects. The types of included studies were 
retrospective control studies and prospective cohort 
studies. The control group included healthy women who 
had no children and those with reproductive histories as a 
multipara. Data included author/s, year, country, number of 
subjects, age of subjects, and observation indicators.

Inclusion and exclusion criteria

Inclusion criteria
Clinical trial Science Citation Index (SCI) and Engineering 
Index (EI) articles published from January 2010 to 
December 2020, which report original data; reported on 
the analysis of gray-scale ultrasound combined with SWE 
in the diagnosis of primiparas’ pregnancy and delivery; and 
basic data on patients’ age, gender, and group membership 
were recorded in detail. Moreover, body mass index (BMI), 
gestational age at delivery, gestational age at delivery, fetal 
weight, cervical length, shear wave velocity (SWV) in 
the central part of placenta, changes of SWV of placenta 
margin, SWV of anterior lip, SWV of posterior lip, Young’s 
modulus, and shear wave elasticity of anterior lip and 
posterior lip of the control group and the study group were 
recorded and counted in detail.

Exclusion criteria
The followings were excluded: duplicate publications, 
literature reviews, non-English publications, publications 
that do not obtain original data, single case reports, animal 
experiment reports, and publications without index data.

Literature retrieval strategy

Online databases were searched including PubMed 
(2010–2012/2020), Nature (2010–2012/2020), Web of 
Science (2010–2012/2020), Spring (2010–2012/2020) and 
Science Direct (2010–2012/2020) using the keywords 
“shear wave elastography (SWE)”, “gray-scale ultrasound”, 
“primiparas”, “pregnancy”, “delivery” and “diagnosis”. The 
keywords “OR” and “AND” were used for joint searches. 

Searches were performed to identify clinical studies of gray-
scale ultrasound combined with SWE in the diagnosis of 
primiparas during pregnancy. After retrieving all key words 
and performing multiple searches, the search engines were 
used to identify the publications meeting the search criteria. 
In particular, studies reporting gray-scale ultrasound 
combined with SWE for the diagnosis of primipara 
pregnancy delivery were searched and assessed.

Literature screening and data extraction

The selection of relevant literature and the extraction of 
research indicators were extracted independently by two 
investigators, and a third investigator was consulted in 
case of discrepancies. The Cochrane evaluation manual 
4.2.6 was used to conduct the evaluation of the included 
records. The evaluation criteria included: (I) whether the 
research methods were correct and clear; (II) whether the 
research results were clear and definite; and (III) whether an 
intention-to-treat analysis method was used to analyze the 
results. According to the Cochrane Reviewer’ Handbook, 
the literature was divided into three categories (low risk, 
unclear risk, and high risk). Through reading titles, records 
were screened, and authors were contacted to supplement 
data reported if necessary to assist with screening. Next, 
abstracts and full texts were read to determine whether 
the record should be included. For each selected study, 
information on all available variables was extracted and 
entered into a Microsoft Excel database. The following 
details were extracted: (I) basic information: article title, 
first author, publication year, publication journal, type of 
study, commencement and completion of research; (II) 
subjects: number of subjects included in the study, age of 
the subjects, and BMI and gestational age at the time of 
examination and delivery; (III) evaluation methods: statistics 
and analysis of the main indicators of the study group 
and the control group; (IV) observation indicators: BMI, 
gestational age at delivery, fetal weight, cervical length, 
SWV, SWV of anterior lip, SWV of posterior lip, Young’s 
modulus, and SWE of anterior lip and posterior lip.

Statistical analysis

All data were analyzed using STATA 12 software (Stata 
Corporation, College Station, TX, USA). To assess 
heterogeneity of the results, the Cochran chi square test 
was used to evaluate the test level α=0.1, and I2 was used 
to quantitatively analyze the heterogeneity. According 
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to the results of the heterogeneity test, the appropriate 
combination method was selected. If P>0.1 or I2≤50%, 
this indicated that the heterogeneity of the included 
studies was small, and the fixed effect model (FEM) was 
used for merging. If P≤0.1, I2>50%, this meant that the 
heterogeneity of the included studies was large, and 
thus it was necessary to further analyze the sources of 
heterogeneity and eliminate the heterogeneity as far as 
possible. After excluding the effects of heterogeneity, a 
meta-analysis was conducted using the random effects 
model (REM). The mean differences (MDs) and standard 
deviations (SDs) were used to measure the data, and the 
estimated values and 95% confidence intervals (CIs) of each 
effect were generated. If necessary, MDs and SDs were 
calculated based on the median and CI or range available. 
A sensitivity analysis was conducted by excluding the lowest 
quality score, the test level was α=0.05.

Results

Literature screening process and retrieval results

After searching the PubMed, Web of Science, Spring, 
Nature and Science Direct databases using keywords 
such as “SWE”, “gray-scale ultrasound”, “primiparas”, 
“pregnancy”, “delivery” and “diagnosis”, 233 English 
articles published from January 2010 to December 2020 
were initially identified. Among them, 144 articles were 
retrieved through PubMed, 39 articles through Web of 
Science, 15 articles through Spring, 8 articles through 
Nature, 18 articles through Science Direct, and nine articles 
were identified through references searches of identified 
articles. Endnote X8 software was used to screen for 
duplicate references, and 72 articles were obtained. Based 
on titles, article abstracts and contents of articles, literature 
reviews, reports of meetings, case reports, and risk factor 
assessments were excluded. After preliminary screening, 
22 articles were retrieved, which initially met the inclusion 
criteria. After reading the full texts of these articles, nine 
articles that did not include the original data and a control 
study was excluded. Finally, 13 articles were analyzed  
(21-34), and the literature screening process is shown in 
Figure 1. The specific details of the literature retrieval are 
shown in Table 1. The results of bias risk assessment of 
the included records are shown in Figures 2,3. All studies 
obtained 7 to 10 scores using the Newcastle-Ottawa scale 
(NOS) bias risk assessment (range, 0 to 10), and all of these 
were high-quality articles.

Age

All except one of the 14 articles reported the mean ages of 
each group (Figure 4). Statistical analysis showed that there 
was significant age heterogeneity between the control group 
and the study group (I2=74%, P<0.0001), and therefore 
a random effect model was used for analysis. The results 
showed that there was no significant statistical difference in 
the mean ages of the two groups (MD =0.06, 95% CI: −0.21 
to 0.32; Z=0.43, P=0.67).

Comparison of fetal age with grayscale ultrasound and 
SWE

According to the statistical analysis of the gestational 
age of gray-scale ultrasound combined with SWE in the 
five included articles (Figure 5), the gestational age of the 
two groups at the time of examination showed significant 
heterogeneity (I2=81%, P<0.00003), and the random 
effect model analysis showed that there was no significant 
difference in the gestational ages of the two groups at the 
time of examination (MD =0.36, 95% CI: −1.37 to 2.10; 
Z=0.41, P=0.68).

BMI comparison

According to the statistical analysis of maternal BMI 
before delivery in the six included articles (Figure 6), there 
was significant heterogeneity between the control group 
and the study group (I2=67%, P=0.009), and the random 
effect model analysis showed that there was no significant 
heterogeneity between the two groups (MD =−0.69, 95% 
CI: −1.54 to 0.16; Z=1.58, P=0.11).

Comparison of fetal age at delivery

According to the statistical analysis of the gestational age of 
the pregnant women at delivery in the six included articles 
(Figure 7), the gestational age of the two groups at delivery 
showed significant heterogeneity (I2=94%, P<0.00001). 
The random effect model analysis showed that there was 
no significant difference in the gestational age of the two 
groups at the time of examination (MD =−0.95, 95% CI: 
−2.22 to 0.33; Z=1.46, P=0.14).

Neonatal weight

According to the statistical analysis of neonatal weight in the 
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seven included articles (Figure 8), there was heterogeneity in 
neonatal weight between the two groups (I2=59%, P=0.02). 
Using a random effect model analysis, it was found that 
there was no significant heterogeneity in neonatal weight 
between the two groups (MD =−0.16, 95% CI: −0.43 to 0.12; 
Z=1.12, P=0.26).

Depth of cervix

According to the statistical analysis of the cervical depth of 
the subjects in the six included articles (Figure 9), there was 
significant heterogeneity in the cervical depth between the 
two groups (I2=90%, P<0.00001). A random effect model 
analysis showed that there was no significant heterogeneity 
in the cervical depth between the two groups (MD =0.00, 
95% CI: −0.20 to 0.21; Z=0.03, P=0.97).

Elastic modulus of perineal body

According to the statistical analysis of the elastic modulus 
of the perineal body of the research objects reported in the 
three included articles (Figure 10), there was significant 
heterogeneity between the two groups (I2=69%, P=0.04). 
Using the random effect model analysis, it was found that 
the elastic modulus of the perineal body of the research 
group was significantly higher than that of the control 
group (MD =8.11, 95% CI: 3.90–12.31; Z=3.78, P=0.0002).

Comparison of SWV in placental border

Statistical analysis of the SWV at the edge of the placenta 
of the subjects in the three included papers (Figure 11) 
showed that there was significant heterogeneity in the SWV 
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at the edge of the placenta between the two groups (I2=95%, 
P<0.00001). Random effect model analysis showed that 
there was no significant heterogeneity in the SWV at the 
edge of the placenta between the two groups (MD =0.17, 
95% CI: −0.30 to 0.64; Z=0.71, P=0.48).

Comparison of SWV in anterior lip

According to the statistical analysis of the SWV of the 
anterior lip of the subjects in the three included articles 

(Figure 12), there was no significant heterogeneity in the 
SWV of the two groups (I2=0, P=0.57). Using FEM analysis, 
it was found that there was no significant heterogeneity in 
the SWV of the two groups (MD =0.03, 95% CI: −0.24 to 
0.30; Z=0.19, P=0.85).

Comparison of SWV in posterior lip

According to the statistical analysis of the SWV of the 
posterior lip of the subjects in the three included articles 

Table 1 Basic characteristics of included articles

Included studies Year Countries Study design Research group (n) Control group (n)

Agarwal S (22) 2018 India Prospective cohort study 30 30

Arslan H (23) 2019 Turkey Prospective cohort study 20 20

Castro L (24) 2020 Spain Prospective cohort study 4 23

Gennisson JL (25) 2011 France Retrospective control study 9 11

Hu L (26) 2019 China Retrospective control study 9 28

Jiao Y (27) 2020 China Retrospective control study 68 65

Lai HW (28) 2020 China Prospective cohort study 36 223

Lu J (29) 2020 China Prospective cohort study 82 393

Muller M (30) 2015 France Retrospective control study 81 73

Park HS (31) 2019 Korea Retrospective control study 26 104

Rostaminia G (32) 2019 USA Prospective cohort study 17 15

Suthasmalee S (33) 2019 Thailand Prospective cohort study 10 110

Yuksel MA (34) 2016 Turkey Retrospective control study 33 43
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Figure 2 A literature bias risk assessment map of articles included in meta-analysis.
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(Figure 13), there was no significant heterogeneity in the 
SWV of the two groups (I2=0, P=0.53). The FEM analysis 
showed that there was no significant heterogeneity in the 
SWV of the posterior lip between the two groups (MD 
=−0.03, 95% CI: −0.19 to 0.14; Z=0.31, P=0.76).

Comparison of shear wave elasticity of anterior lip

According to the statistical analysis of the SWE of the 
anterior lip of the subjects in the three included articles 
(Figure 14), there was no significant heterogeneity between 
the two groups (I2=0, P=0.42). Using FEM analysis, it was 

Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)

Blinding of outcome assessment (detection bias)

Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other bias

0%             25%            50%             75%      100%

Low risk of bias Unclear risk of bias High risk of bias

Figure 3 Document bias risk assessment for meta-analysis bar charts.

Figure 4 Age comparison between the two groups. SD, standard deviation; CI, confidence interval.

Figure 5 Comparison of fetal ages between the two groups of gray-scale ultrasonography combined with shear wave elastography 
examination. SD, standard deviation; CI, confidence interval.
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Figure 6 Comparison of body mass index between the two groups before delivery. SD, standard deviation; CI, confidence interval.

Figure 7 Comparison of fetal gestational age at delivery. SD, standard deviation; CI, confidence interval.

Figure 8 Comparison of newborn weight. SD, standard deviation; CI, confidence interval.

Figure 9 Comparison of cervical depth. SD, standard deviation; CI, confidence interval.
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Figure 10 Comparison of elastic modulus of perineal body. SD, standard deviation; CI, confidence interval.

Figure 11 Comparison of shear wave velocity at the edge of placenta. SD, standard deviation; CI, confidence interval.

Figure 12 Comparison of shear wave velocity of anterior lip. SD, standard deviation; CI, confidence interval.

Figure 13 Comparison of shear wave velocity of posterior lip. SD, standard deviation; CI, confidence interval.

Figure 14 Comparison of shear wave elasticity of anterior lip. SD, standard deviation; CI, confidence interval.
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found that the SWE of the anterior lip of the study group 
was significantly higher than that of the control group (MD 
=4.39, 95% CI: 0.94–7.83; Z=2.49, P=0.01).

Comparison of shear wave elasticity of posterior lip

According to the statistical analysis of the posterior 
lip SWE of the subjects in the three included articles  
(Figure 15), there was no significant heterogeneity 
between the two groups (I2=0, P=0.97). The FEM analysis 
showed that the posterior lip SWE of the study group was 
significantly lower than that of the control group (MD 
=−4.34, 95% CI: −7.23 to −1.44; Z=2.93, P=0.003).

Comparison of Young’s modulus

A statistical analysis was conducted on the comparison of 
Young’s modulus values of the subjects in the three included 
articles (Figure 16). There was significant heterogeneity 
in the comparison of Young’s modulus values between the 
two groups (I2=99%, P<0.00001). Random effect model 
analysis showed that there was no significant heterogeneity 
in the comparison of Young’s modulus values between the 
two groups (MD =−5.56, 95% CI: −13.56 to 2.43; Z=1.36, 
P=0.17).

Publication bias analysis results

The funnel chart of publication bias evaluation based on 
the elastic modulus of perineal body, SWE of anterior lip, 
and SWE of posterior lip is shown in Figures 17-19. All 
the studies are distributed on both sides of the funnel and 
are basically symmetrical, indicating that the possibility of 
publication bias was low. The funnel plot of publication 
bias of other indicators demonstrated that the possibility of 
publication bias was low.

Discussion

The methods currently used for the diagnosis of pregnancy 
and childbirth of primiparas mainly include: X-ray pelvic 
organography, MRI, and ultrasound. X-ray pelvic organ 

Figure 15 Comparison of shear wave elasticity of posterior lip. SD, standard deviation; CI, confidence interval.

Figure 16 Comparison of Young’s modulus values. SD, standard deviation; CI, confidence interval.
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Figure 17 Evaluation of funnel plot for publication bias of perineal 
body elasticity modulus. SE, standard error; MD, mean difference.
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angiography can evaluate the function of pelvic organs 
according to the speed and extent of the discharge of 
the contrast agent. However, the examination process is 
cumbersome and takes a long time, and the morphological 
and functional status of the rectal and anal canal is poor 
in its surrounding soft tissues (35). MRI relies on its own 
advantages of high resolution of soft tissues, capable 
of multi-parameter imaging and no ionizing radiation, 
comprehensively assessing the structure and function of 
the pelvic floor, and has become the imaging gold standard 
for evaluating the structure and function of the pelvic 
floor. However, the cost of MRI examination is high, the 
examination time is long, and the pelvic floor can’t be 
assessed (36). Ultrasound has attracted more and more 
attention in the diagnosis of pelvic floor dysfunction diseases 
because of its unique advantages such as simple operation, 
real-time and fast, economical non-invasive, repeatable 

examination, and high resolution of soft tissues (37). Two-
dimensional (2D) ultrasound can dynamically observe and 
evaluate the position and activity of the pelvic floor organs 
in the early postpartum period of the primipara after vaginal 
delivery. Early postpartum pelvic floor tissues of primiparas 
undergo vaginal delivery are weak, defective, or have a 
certain degree of dysfunction, especially in the former 
and middle pelvic organs (38). However, 2D ultrasound 
can only detect on a single plane, and can’t observe the 
complete morphological structure of the pelvic floor and 
the spatial relationship between the levator ani muscle 
and surrounding tissues (39). Although 2D and three-
dimensional (3D) ultrasound and tomographic ultrasound 
imaging (TUI) can indirectly reflect the elasticity of the 
levator ani muscle by measuring the thickness and length of 
the levator ani muscle, the inner diameter and area of the 
levator ani muscle hiatus, they can’t quantitatively evaluate 
the elasticity of the levator ani muscle (40).

SWE uses ultrasound probes to emit sound pulses to 
excite the tissue, focus at different depths of the tissue 
to generate a transverse shear wave that is much lower 
than the speed of sound, adopts ultra-high-speed imaging 
technology to obtain high-time resolution images of the 
shear wave, and applies the quantitative analysis system to 
directly obtain the Young’s modulus value of the region 
of interest. The greater the hardness of the organization, 
the faster the propagation speed of the shear wave in the 
organization, and the greater the Young’s modulus value, 
then the area will be displayed in red on the elastic diagram; 
otherwise, the smaller the Young’s modulus value, the area 
will be in It is displayed in blue on the elastic graph. The 
application of SWE technology in breast, thyroid, liver, and 
other tissues is quite mature (41). Gray-scale ultrasound 
combined with SWE is a new imaging technology of tissue 
mechanics characteristics. It can distinguish the hardness 
of different tissues by image elastic value (42). It can not 
only display the relative elasticity of the tissue in real 
time, but also reflect the absolute value of different elastic 
modulus and then quantitatively assess the hardness of the 
tissue (43). Shear wave elasticity can continuously focus the 
ultrahigh speed pulse wave through the probe to generate 
shear waves of different intensities in different tissues and 
finally obtain the tissue elastic graph and elastic values of  
tissues (44). It has the advantages of fast image acquisition, 
smal l  interference factors ,  good reproducibi l i ty, 
repeatability, and easy operation (45). During pregnancy, 
the pressure of the basin increases due to the increase 
of fetal weight and the uterus, resulting in changes in 

−100               −50                  0                   50                 100
MD

0

2

4

6

8

10

S
E

 (M
D

)

Figure 18 Evaluation of funnel plot for publication bias of anterior 
lip shear wave elasticity. SE, standard error; MD, mean difference.
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Figure 19 Evaluation of funnel plot for publication bias of 
posterior lip shear wave elasticity. SE, standard error; MD, mean 
difference.
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the anatomical structures of ligaments and fascia in the  
basin (46). Therefore, we can evaluate the tissue changes of 
primiparas after pregnancy and delivery using high-order 
ultrasound combined with SWE. 

This study included 13 clinical studies on gray-scale 
ultrasound combined with SWE in the diagnosis of 
primipara pregnancy delivery. By comparing the clinical 
indicators of primiparas and non-primiparas as well as the 
changes of the related indicators of the echocardiography 
combined with SWE scanning images, the change trend of 
the relevant parameters of primiparas after pregnancy and 
delivery was analyzed. The results showed that: compared 
with the control group, there were no significant differences 
in the age of primiparas, gestational age at the time of gray-
scale ultrasound combined with SWE examination, BMI 
before delivery, gestational age at delivery, neonatal weight, 
cervical depth, SWV of placenta margin, SWV of anterior 
lip, and SWV of lip and Young’s modulus in the study group. 
The elastic modulus of the perineal body and the SWE of 
the anterior lip in the study group were significantly higher 
than those in the control group. The SWE of the posterior 
lip of the study group was significantly lower than that of 
the control group. It showed that the elastic modulus of the 
perineal body, the SWE of the anterior lip and the SWE of 
the posterior lip were significantly changed for primipara 
after pregnancy and delivery. The results of Spiliopoulos 
et al. pointed out that the average Young’s modulus of the 
perineum in the non-fertile group was greater than that of 
the cesarean section, and the average Young’s modulus of 
the perineum in the cesarean section was greater than that 
of the vaginal delivery group (P<0.05), suggesting that the 
damage of the perineal body is more obvious in the vaginal 
delivery group (47). In cesarean section, due to the influence 
of pregnancy uterus weight and hormone levels, the muscle 
strength of the perineal body is impaired and the elasticity 
value is reduced (48).

Conclusions

In this study, a meta-analysis was used to analyze the 
diagnostic value of gray-scale ultrasound combined with 
SWE in the delivery of primiparas. By comparing the 
changes of clinical parameters, gray-scale ultrasound and 
SWE detection parameters, we discussed the diagnostic 
value of gray-scale ultrasound combined with SWE for 
the delivery of primiparas. The results showed that there 
was no significant difference in clinical index, placental 
marginal SWV, lip SWV, lip SWV and Young’s modulus 

between primipara and the control group. The elasticity 
modulus of the perineal body, the SWE of the front lip, and 
the SWE of the posterior lip were significantly changed. 
However, in this study, the number of cases in the control 
group was significantly more than that in the observation 
group in the relevant studies on gray-scale ultrasound 
combined with SWE in the evaluation of pregnancy and 
childbirth. Moreover, there were few descriptions of gray-
scale ultrasound combined with SWE indicators in the 
included literature, and there may be a certain degree of 
bias for indicators with no obvious heterogeneity, and a 
lot of clinical verification was needed for further analysis. 
However, this study can still provide some reference values 
for the diagnosis of primipara pregnancies.
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