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Objective: To evaluate the changes of pelvic floor tissue structure and function between pregnant and non-pregnant women from the 
view of transperineal pelvic floor ultrasound.
Methods: Thirty-eight cases of women with a second singleton pregnancy and thirty-two cases of women with a first singleton 
pregnancy underwent transperineal pelvic floor ultrasound, and their results were compared with forty-two cases of healthy non- 
pregnant women.
Results: The differences of bladder neck descent (BND), rectal ampulla distance and levator hiatus area (LHA) among the three 
groups were statistically significant (P<0.05), and the differences of BND, rectal ampulla distance, LHA between the women with 
a second singleton pregnancy group and non-pragnent group were statistically significant (P<0.05). The BND, retrovesical angle at rest 
(RVA-R) and retrovesical angle underwent Valsalva maneuver (RVA-V) in the group of stress urinary incontinence (SUI) during 
pregnancy were larger than those in non-SUI group, with significant difference (P<0.05), especially BND and RVA-V (P = 0.00).
Conclusion: Transperineal pelvic floor ultrasound has a high resolution of pelvic floor structure and function changes during 
pregnancy, and can dynamically evaluate pelvic floor function, providing a theoretical basis for early diagnosis and prevention of 
female pelvic floor dysfunction (FPFD) in subsequent pregnancies.
Keywords: pregnancy, pelvic floor dysfunction, ultrasound, transperineal

Introduction
Female pelvic floor dysfunction (FPFD) is a common gynecological disorder, and is the general term for a series of 
disorders caused by abnormal pelvic floor structure and function, mostly in middle-aged and elderly women. Its clinical 
manifestations include pelvic organ prolapse (POP), stress urinary incontinence (SUI), overactive bladder syndrome, and 
fecal incontinence. At present, it is believed that age, pregnancy, childbirth, perineal cleft injury, low estrogen level after 
menopause, long-term constipation, pelvic surgery and other causes of pelvic floor support structure relaxation injuries 
and defects are risk factors for FPFD,1–4 of which pregnancy and delivery are considered as the main factors, which are 
highly related to POP and SUI.5,6 Studies have estimated that 50% of parous women have different degrees of POP and 
SUI. These disorders are prevalent in adult women and their incidences increase with age.7,8 In 2010, 28 million women 
presented with FPFD in the United States, and it is believed that this number may increase to 43 million by 2050.9 In 
China, with the comprehensive liberalization of the three-child policy, there is an increasing number of women who 
choose to have a second or third pregnancy, thus we believe that FPFD incidence may also increase in China.
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It is known that POP and SUI can severely affect people’s daily life. Handa’s study showed that obstetric levator 
avulsion is strongly associated with pelvic organ prolapse.10 Gonzalez’s research found that levator ani muscle avulsion 
acts as an independent risk factor for persistent postpartum voiding dysfunction.11 Most women with symptomatic POP 
and concomitant urinary incontinence (UI) find that their UI is either cured or improved after POP surgery alone.12 

Surgical repair improved anal continence as well as sexual function in all patients.13 Therefore early diagnosis, 
prevention and intervention of pelvic floor disorders are important.

With the rapid development and expanding application of ultrasonic technology, transperineal pelvic floor ultrasound 
and three-dimensional (3D) transperineal pelvic floor ultrasound have become the main means of diagnosis of FPFD. 
Transperineal pelvic floor ultrasound can clearly and closely observe the bladder, urethra, vagina, uterus, rectum and anal 
canal. Furthermore, 3D transperineal pelvic floor ultrasound is a simple and accessible method, radiation-free, cost- 
effective, minimally invasive, and has the benefit of providing a real-time and dynamic appraisal of the pelvic floor from 
resting state to Valsalva maneuver and constrictive anal state.14–16

Most previous studies of the relationship between pregnancy and pelvic structure only took nulliparous women into 
consideration.17–19 Despite numerous existing studies on pelvic floor ultrasound imaging in women, there are relatively few 
studies on the use of ultrasound for assessing female pelvic floor function between a first pregnancy and a second pregnancy. Our 
study refined pregnant women into women with a first singleton pregnancy and women with a second singleton pregnancy, so as 
to reflect the effect of an increased number of pregnancies on pelvic floor function. It will help provide an actual assessment of 
Chinese female pelvic floor function during a second pregnancy. We hypothesized that there are differences in pelvic floor 
parameters between women with a first singleton pregnancy and women with a second singleton pregnancy.

Through dynamic observation of the pelvic floor structure and function state, the assessment of the three pelvic floor 
chambers can detect pelvic floor structural abnormalities early. This study aims to observe pelvic floor structure and 
function changes in the women with a first singleton pregnancy and women with a second singleton pregnancy through 
transperineal pelvic floor ultrasound, and to explore the correlation between pregnancy and FPFD, so as to provide 
a theoretical basis for early screening and prevention of FPFD.

Objects and Methods
Research Design
In this prospective study, we evaluated the changes of pelvic floor tissue structure and function in pregnant and non-pregnant 
women from the view of transperineal pelvic floor ultrasound. All the women were selected from our hospital from 
October 2018 to January 2020 in China. First, women with a first singleton pregnancy and women with a second singleton 
pregnancy (at second trimester and third trimester of pregnancy) who visited the outpatient clinic for maternity checkup were 
asked to participate in the pregnant group. At the same time, we recruited non-pregnant women who came to the gynecological 
clinic for routine check-ups for the control group at the same clinic (Figure 1). This study was approved by the local Research 
Ethics Committee (Ethics Reference No. LCKY2019-287), and all the pregnant women signed an informed consent.

Participants
The inclusion criteria were non-pregnant women, women with a first singleton pregnancy and women with a second 
singleton pregnancy (second or third trimester of pregnancy), age ≥ 20 years, ability to understand Chinese, and provision 
of written informed consent. Women who met the following criteria were excluded: (a) history of estrogen administra
tion; (b) history of chronic cough and constipation; (c) acute or chronic inflammation of the urogenital tract; (d) history of 
nervous system disease and pelvic floor injury; (e) history of POP and SUI; (f) pelvic mass. Anthropometrics and 
sociodemographic data including age, height, body mass index (BMI) and parity were collected.

Power calculation was done for the primary analyses on UI and was based on the results of a former study,20 

prevalence rates (48%) of UI in multiparous women, prevalence rates (32%) of UI in nulliparous women. A sample of 30 
women in each group was calculated for type I error <0.05 and type II error <0.10, power of 87%.

A total of 70 singleton pregnant women without symptoms of preterm delivery were selected from our hospital. The 
average age was (30.0±4.5) years old, and the average body mass index (BMI) was (23.5±2.8) kg/m2, including 32 
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women with a first singleton pregnancy and 38 women with a second singleton pregnancy. Forty-two healthy non- 
pregnant women, aged (27.0±4.3) and BMI (20.8±3.2) kg/m2, were selected as the control group.

Instruments and Methods
Instruments
Mindray Resona 8T and GE Voluson E10 color Doppler ultrasound diagnostic instruments were used, respectively 
equipped with D8-4U and RM6C convex array product probe, which frequency was 4~8 MHz, both with 2D and 
dynamic 3D scanning function and pelvic floor mode.

Preparation Before Examination
Each subject emptied her bladder 15 minutes before the examination, and the residual urine volume in the bladder 
was less than 50 ml. The sonographer instructed the subjects to conduct Valsalva maneuver and pelvic floor muscle 
contraction training. Effective Valsalva maneuver refers to the subject holding breath and doing a strenuous attempt to 
evacuate the bowel for at least 6 seconds. From the view of ultrasound, you can see the organs in the pelvis move 
to caudal side, and the area of the minimal levator ani hiatus is enlarged. Effective pelvic floor muscle contraction refers 
to the subject forcibly upward and forward contraction of the anus and vagina. Pelvic organs can be seen moving forward 
and upward, and the area of the minimum levator ani hiatus becomes smaller from the view of the ultrasound.

Examination Method
A sonographer with more than 10 years of experience in obstetrics and gynecology ultrasonography did the ultrasound 
examination and completed the measurement, and there was another sonographer with more than 15 years of experience 
in obstetrics and gynecology ultrasonography present at the same time during the ultrasound examination. These two 
sonographers were blinded to all other medical information of the women, such as the mode of delivery, parity. The 
subject took the lithotomy position, heels close to buttocks, and the probe was covered with disposable gloves to avoid 
infection. The probe surface was coated with a couplant and placed between the labia and adhered tightly, with gentle 
movements and moderate pressure, clearly showing the midsagittal plane of the pelvic floor, including the pubic 
symphysis, urethra, bladder neck, vagina, cervix, anal canal and rectal ampulla, respectively (Figure 2). 2D static and 
dynamic images of the subjects at the Valsalva maneuver and the resting state, as well as static and dynamic 3D images at 
the constrictive anal state and the resting state, were collected respectively. After the images were stored, the images 
measurement and analysis were carried out. All the examinations were in strict accordance with the International 
Urogynecological Association (IUGA) guidelines for pelvic floor ultrasound examination.21

Figure 1 Flowchart of enrollment and grouping of the participants.
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Image Analysis and Detection Indicators
The horizontal line was the line that passes through the inferior symphyseal margin at the plane of the mid sagittal 
section. It is set as the reference line, which is positive when it is above the reference line and negative when it is below 
the reference line. Bladder neck-symphysis distance (BSD), retrovesical angle (RVA), the distance of external orifice of 
cervix which refers to the vertical distance between the external orifice of cervix and the line of the symphysis pubis, 
rectal ampulla distance were measured at rest state and Valsalva maneuver. Calculation was then done on bladder neck 
descent (BND), the maximum distance of cervical drop and the maximum distance of rectum ampulla drop. At the same 
time, it was observed whether the bladder bulges during the Valsalva maneuver, that is, whether the lowest point of the 
bladder during the Valsalva maneuver is below the horizontal reference line.22 In volumetric imaging, the median sagittal 
section was shown on plane A by rotating the X, Y and Z axes, and the minimum levator ani hiatus plane was taken as 
the reference plane (Figure 2). The width of the sampling box was about 1.0~2.0 cm. The volumetric imaging clearly 
showed the diamond-shaped minimal levator ani hiatus between the posterior aspect of the symphysis pubis and the 
anterior aspect of the anorectal angle, as well as the urethra, vagina, rectum through the levator ani hiatus. Levator hiatus 
area (LHA) was measured at resting state (LHA-R) and at the constrictive anal state (LHA-S).

Outcome
Primary outcome was pelvic floor parameters among the women with a first singleton pregnancy group, women with 
a second singleton pregnancy group and the non-pregnant women group. Secondary outcomes were parameters between 
SUI group and SUI-free group during pregnancy.

Statistical Analysis
Statistical analysis was performed using SPSS23.0 statistical software. The measurement data conforming to the normal 
distribution was represented by X±s, and the independent sample t-test was used for comparison between the two groups. For 
measurement data of skewness distribution, Kruskal-Wallis test was used for comparison between multiple groups, and post- 
hoc test was used for pairwise comparison between groups, statistically significant after Bonferroni correction (P = 0.05).

Results
Demographics
The heights between the non-pregnant women group and the pregnant groups are not statistically significant (P>0.05). 
The age and BMI of the pregnant groups are higher than those of the non-pregnant women group (P<0.05). However 
there was no statistically significant difference in BMI before pregnancy between pregnant groups and the non-pregnant 

Figure 2 The frame shows the plane of minimal levator hiatal. Anatomical landmarks. 
Abbreviations: SP, symphysis pubis; U, urethra; V, vagina; R, rectum; LA, levator ani.
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women group (P = 0.428) (Table 1). Comparing the basic data of the women with a first singleton pregnancy group and 
the women with a second singleton pregnancy group, differences were not statistically significant in height, gestational 
week, BMI (P>0.05). Women in the second singleton pregnancy group were older than women in the first singleton 
pregnancy group (P = 0.001) (Table 2).

Primary Outcome: Parameters of Pelvic Floor Ultrasound
Among the three groups, there were no significant differences in BSD, the distance of external orifice of cervix, the 
maximum distance of cervical drop, the maximum distance of rectum ampulla drop (P>0.05), and there was a statistically 
significant difference in BND, rectum ampulla distance (P<0.05). Pairwise comparison among different groups showed 
that BND in the women with a second singleton pregnancy group was significantly higher than that in the non-pregnant 
women group (P = 0.006). Transperineal dynamic 3D image of the pelvic floor showed that there were statistically 
significant differences in LHA among the three groups both at the resting state and the pelvic floor muscle contraction 
state (P = 0.00). Pairwise comparison among different groups showed that there was a statistically significant difference 
in LHA between the women with a second singleton pregnancy group and the non-pregnant women group at resting state 
(P = 0.00). At pelvic floor muscle contraction state, the difference in LHA of the women with a second singleton 
pregnancy group was statistically significant compared with that of the non-pregnant women group, and that of the 
women with a first singleton pregnancy group was statistically significantly different compared with that of the non- 
pregnant women group (P = 0.00, P = 0.038) (Figure 3) (Table 3).

Secondary Outcomes: Parameters of the SUI and Non-SUI Group
In this study, SUI were 20 cases, all of which were Grade I. SUI severity was classified using the Ingelman-Sundberg 
scale: Grade I urinary incontinence was characterized as being induced by coughing or sneezing, grade II urinary 
incontinence was induced by running or picking up an object from the floor and grade III urinary incontinence was 
induced by walking or climbing stairs.23 The incidence of SUI during pregnancy was 28.6%, including 7 cases of women 

Table 1 Demographic Characteristics Between the Non-Pregnant Women Group and the 
Pregnant Group (Mean ± SD)

Study Group Non-Pregnant Women 
Group (n=42)

Pregnant Group 
(n=70)

t p

Demographics

Age 27.0±4.3 30.0±4.5 −3.423 0.001
Height 159.9±4.1 160.7±5.1 −0.884 0.379

BMI 20.8±3.2 23.5±2.8 −4.567 0.000

BMI before pregnancy 20.8±3.2 20.4±2.3 −0.796 0.428

Table 2 Demographic and Obstetric Characteristics Between the Women with a First Singleton 
Pregnancy Group and Women with a Second Singleton Pregnancy Group (Mean ± SD)

Study Group Women With a First 
Singleton Pregnancy 

Group (n = 32)

Women With 
a Second Singleton 
Pregnancy Group  

(n = 38)

t p

Demographic and 

obstetric characteristics
Age 28.2±4.5 31.6±3.9 −3.399 0.001

Height 160.9±5.5 160.5±4.8 0.375 0.709

Gestational week 27.1±4.6 26.3±4.7 0.643 0.522
BMI 23.4±2.8 23.5±2.8 −0.265 0.792
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with a first singleton pregnancy, and 13 cases of women with a second singleton pregnancy. Among the 
multiparous women group with SUI, there were 10 cases of the first child delivered by vagina, 3 cases of cesarean 
section. No cases of SUI occurred among the non-pregnant women group. BND, RVA-R, RVA-V in the SUI group during 
pregnancy was higher than that in the non-SUI group (t = 4.424, 2.626, 3.918), and the difference was statistically 
significant (P<0.05) (Figure 4). Meanwhile BSD showed no statistically significant difference (P>0.05) (Table 4). Mild 
cystocele occurred at maximum Valsalva movement in 3 patients in the SUI group. Cystocele classification was 
according to the Green standard.24

Discussion
In this prospective study, we compared ultrasound measures of functional pelvic floor anatomy between three different 
groups to determine whether parity may have a cumulative impact on pelvic organ mobility and pelvic floor function. We 
found no significant differences between women with a first singleton pregnancy and women with a second singleton 

Figure 3 3D- levator ani hiatus at the state of pelvic floor muscle contraction. Levator hiatal area (LHA-S) were measured. (A) That of a woman with a second singleton 
pregnancy with the area of 10.99 cm2; (B) that of a woman with a first singleton pregnancy with the area of 9.05 cm2. 
Abbreviations: U, urethra; V, vagina; R, rectum; LA, levator ani.

Table 3 Comparison of Pelvic Floor Parameters Between the Women with a Second Singleton Pregnancy Group, the Women with 
a First Singleton Pregnancy Group and the Non-Pregnant Women Group

Study Group Women With a Second 
Singleton Pregnancy 

Group  
(n = 38)

Women With a First 
Singleton Pregnancy 

Group  
(n = 32)

Non- 
Pregnant 
Women 
Group  

(n = 42)

X2 P

Pelvic floor parameters
BSD (mm) 26.0±5.3 25.7±4.5 27.6±4.2 5.858 0.053

BND (mm) 11.2±6.6a 9.2±6.2 7.0±4.7a 9.574 0.008

Distance of external orifice of cervix (mm) 44.9±6.9 42.7±7.7 43.2±7.4 2.677 0.262
Maximum distance of cervical drop (mm) 9.5±5.4 8.2±5.0 10.2±6.4 2.227 0.328

Distance of rectum ampullary (mm) 24.6±8.1b 27.4±7.1 29.2±6.5b 8.177 0.017

Maximum distance of rectum ampullary  
drop (mm)

9.8±5.5 8.4±4.3 10.3±5.4 1.946 0.378

LHA-R (cm2) 13.0±3.5c 11.0±2.3 9.7±1.8c 22.239 0.000

LHA-S (cm2) 10.3±2.9d 8.9±1.8e 7.8±1.6de 21.706 0.000

Notes: a, b, c, d, eValues with same letter significantly different on post-hoc test. Statistically significant after Bonferroni correction (P = 0.05).
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pregnancy in sonographic parameters. Hans Peter Dietz’s25 study also found no significant differences between women 
with one, two, or three and more cesarean births in any clinical or sonographic parameters of pelvic organ support and 
pelvic floor muscle function. However Dan Luo’s20 study showed that multiparous women experienced more obvious UI 
symptoms and pelvic floor structure changes during pregnancy than did nulliparous women. Our study also showed that 
women with a second singleton pregnancy more likely to have SUI (13/38 = 34.3%) than women with a first singleton 
pregnancy (7/32 = 21.9%). There were also statistically significant differences between women with a second singleton 
pregnancy and non-pregnant women in BND, distance of rectum ampullary LHA-R, LHA-S. These indicated that the 
increased number of pregnancies may cause some changes of pelvic organ support and pelvic floor muscle function, 
which need more research to support it.

According to statistics, the incidence of FPFD ranges from 10–58%,26 and its incidence is closely related to changes 
in the structure of the female pelvic floor. Pregnancy and childbirth are considered to be independent high-risk factors.5,6 

During pregnancy, as the weight of pregnant women and fetuses gradually increases, the levator ani hiatus and the 
surrounding supporting tissues are under increasing pressure. At the same time, the changes in hormone levels during 
pregnancy and the process of delivery all cause pelvic floor structure changes.27 With further damage, the pelvic floor 
tissue adapts to this change through a series of remodeling processes.28 Once obvious morphological changes occur, POP 
and SUI will be exhibited, seriously affecting the physical and mental health of female patients.29,30

The levator ani muscle (LAM) differs from most other skeletal muscles, in that it maintains a constant tone, except 
during voiding, defecation and the Valsalva maneuver.31 It has the ability to contract quickly with a sudden increase in 
abdominal pressure during the physical action of a sneeze or a cough,31–33 thereby minimizing the risk of SUI and 
POP.34,35 Paradoxically, it has to stretch during parturition even beyond its limits36,37 in order to allow the passage of the 
term infant. Vaginal delivery can cause an injury to the LAM, resulting in reduced pelvic floor muscle strength, 

Figure 4 Sagittal perineal ultrasound image in a woman with a second singleton pregnancy with SUI. The horizontal line (line 1) represents the horizontal reference line at 
the posterior lower edge of the pubic symphysis, and the three vertical lines respectively represent the vertical distances from the neck of the bladder to the reference line 
(line 2) and the external orifice of cervix to the reference line (line 3) and the rectal ampulla to the reference line (line 4). Figure (A) shows the resting state and Figure (B) 
shows the Valsalva state. It can be seen that at the Valsalva state, BSD became significantly shorter and RVA became larger. 
Abbreviations: SP, symphysis pubis; BL, bladder; Cx, cervix; RA, rectum ampulla; LA, levator ani; BSD, bladder neck distance; RVA, retrovesical angle; FH, fetal head.

Table 4 Comparison of Parameters Between SUI Group and SUI-Free Group During Pregnancy (Mean ± SD)

Study Group SUI Group  
(n = 20)

SUI-Free Group  
(n = 50)

t p

Pelvic floor parameters and obstetric characteristics

Gestational week (w) 27.5±3.8 26.3±4.9 0.942 0.349
BSD (mm) 25.8±3.2 25.9±5.5 −0.061 0.952

BND (mm) 15.6±6.9 8.1±4.9 4.424 0.000

RVA-R (°) 131.4±13.0 122.1±13.6 2.620 0.011
RVA-V (°) 152.1±16.8 135.3±16.0 3.918 0.000

International Journal of Women’s Health 2022:14                                                                               https://doi.org/10.2147/IJWH.S361755                                                                                                                                                                                                                       

DovePress                                                                                                                       
1155

Dovepress                                                                                                                                                               Xu et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


enlargement of the vaginal hiatus and pelvic organ prolapse. Pregnancy and childbirth can change the morphology, 
structure and function of the LAM. LHA reflects the compliance and elasticity of pelvic floor and levator ani muscle; 
a larger LHA indicates a weaker pelvic floor support structure that will be more prone to POP.38,39

In this study, through the comparative analysis of the pelvic floor parameters of groups of women with a second 
singleton pregnancy, women with a first singleton pregnancy, and non-pregnant women, the results showed that the BND, 
LHA-R and LHA-S of the three groups gradually decreased, and the differences were statistically significant (P<0.05). 
Pairwise comparison showed statistically significant differences in the BND, LHA-R and LHA-S between the women 
with a second singleton pregnancy group and the non-pregnant women group (P<0.05), which was due to the weakened 
pelvic floor support structure, damage to the LAM and increased mobility of the bladder neck caused by pregnancy and 
delivery. However there are no significant difference between the women with a second singleton pregnancy group and 
the women with a first singleton pregnancy group in LHA, which was consistent with a previous study.20

SUI is a common gynecological urological disorder, which is defined by the International Continence Society (ICS) 
as the complaint of involuntary loss of urine on effort or physical exertion or sneezing or coughing.40 It is the most 
common type of urinary incontinence (UI) in pregnant women. However, the true prevalence of SUI is still unknown.

A large population survey conducted in China found that 26.7% of pregnant women presented with urinary 
incontinence (UI), including 18.6% with SUI, 4.3% with mixed urinary incontinence MUI, and 2.0% with urgency 
urinary incontinence (UUI).41 Wesnes et al42 found that the most common type of UI was SUI in high prevalence in both 
nulliparous and multiparous women, 31% and 42%, respectively. Whitford et al43 in the UK found the prevalence of SUI 
during pregnancy was 54.3%. In this study, pregnant women were more likely to have SUI (20/70 = 28.6%) than non- 
pregnant women (0/40 = 0%). Women with a second singleton pregnancy were more likely to have SUI (13/38 = 34.3%) 
than women with a first singleton pregnancy (7/32 = 21.9%). Ayten Dinç’s study44 showed that 38% of primiparous 
women, and 20.3% of multiparous women experienced urinary incontinence, which was not consistent with our study. 
Our study showed that multiparous women were more likely to develop SUI during pregnancy than the primiparous, 
consistent with a previous study.45

With the comprehensive liberalization of the three-child policy in China, the growing number of multiparous women 
has drawn attention to the screening and prevention of SUI during pregnancy.

Pregnancy has a significant effect on lower urinary tract function,46 this increases the risk of SUI in pregnant women. 
In this study, by comparing the pelvic floor ultrasound parameters of the SUI group and the Non-SUI group during 
pregnancy, it was found that the BND (15.6±6.9 mm), RVA-V (152.1°±16.8°) of the SUI group were significantly higher 
than the BND (8.1± 4.9 mm), RVA-V (135.3°±16.0°) of the Non-SUI group during pregnancy. The difference was 
statistically significant (P = 0.00), indicating that SUI during pregnancy was associated with increased activity of the 
bladder neck. Another study also reported that BND had a strong association between BND measurement and severity of 
SUI.47 In our study, 3 patients in the SUI group had SUI accompanied with mild cystocele, while none in the non- 
pregnant group had SUI. Thus, pregnancy and delivery may cause damage to the pelvic floor muscle and fascia tissue, 
increasing the activity of the bladder neck, and resulting in a downward shift of bladder position, which may lead to SUI 
and even POP in pregnant women.

However, the etiology of SUI and POP is multifactorial and complex, and recent studies suggested ethnicity may be 
an important factor.48,49 Abdool, Z.’ study50 found significant ethnic differences in clinical prolapse stage, levator 
distensibility and pelvic organ descent in a multiethnic South African population. Nepali women appear to have 
a lower rate of obstetric anal sphincter tears and levator avulsion and a higher rate of uterine retroversion compared 
with other populations.51,52 However, another study showed that ethnicity had not been demonstrated to have an 
important impact on pelvic floor symptoms.53 Thus, our population of mainly Chinese women may not be representative 
of other populations.

Our study will provide basic research of Chinese female pelvic floor function during a second pregnancy, which will 
be of clinical significance around the world, as well as in China. China will keep promoting further the comprehensive 
liberalization of the three-child policy, as the aging population is increasing. If the developing countries want to 
promote second pregnancies, they have basic research and data to instruct the affected women.
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Limitations
First, we collected women with a second singleton pregnancy, and the way they gave birth the first time was overlooked. 
Second, all the women were at the second and third trimester of pregnancy, we should have subdivided gestation 
into second trimester or third trimester, and analysed them respectively. Third, it is more meaningful to compare the 
changes of pelvic floor function parameters in the same pregnant woman during the first and second pregnancy, however 
there are some limitations of clinical application. Fourth, all the study group were Chinese, which implies that our result 
may not apply to other ethnic groups or those with substantially different obstetric management.

Conclusions
Our results indicate that women with a second singleton pregnancy had a higher prevalence of SUI and more changes in 
pelvic floor parameters than did women with a first singleton pregnancy. Since Professor Dietz first applied 3D 
ultrasound to the observation of pelvic floor tissue, it has now become the preferred imaging examination method for 
the diagnosis of FPFD. Transperineal pelvic floor ultrasound is a non-invasive examination, it can objectively and 
dynamically evaluate the pelvic floor structure and function during pregnancy and allow the conduct of quantitative 
analysis. It can provide abundant dynamic diagnostic information of pelvic floor morphology and function for clinical 
application. Whether subsequent pregnancies have an effect on pelvic floor structures or not needs more research.

Key points
1. FPFD is a common gynecological disorder.
2. Transperineal pelvic floor ultrasound is the main means of diagnosis of FPFD.
3. Transperineal pelvic floor ultrasound can evaluate the pelvic floor structure and function.
4. Women with a second singleton pregnancy had a higher prevalence of SUI and more changes in pelvic floor 

parameters than did women with a first singleton pregnancy.
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