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Abstract: Objective: To analyze the association between transperineal pelvic floor ultrasound findings and posterior
pelvic injury and prolapse in postpartum women. Methods: A total of 108 postpartum women received treatment
from January 2020 and December 2022 were divided into 2 groups, with 53 cases in a pelvic floor disorder (PFD)
group and 55 cases in the no PFD group according to whether they developed PFD after delivery. The relationship
between ultrasound data and the Pelvic Floor Distress Inventory (PFDI-20) scores was analyzed by Pearson cor-
relation. The diagnostic value of transperineal pelvic floor ultrasound for PFD was analyzed by using the receiver
operating characteristic curve, and the relationship between transperineal pelvic floor ultrasound parameters and
PFD was analyzed by using the RR hazard ratio. Results: The distance from the bladder neck to the posterior inferior
border of the pubic symphysis, the distance from the cervix to the posterior inferior border of the pubic symphysis,
and the shortening rate during retraction were shorter or lower in the PFD group than those in the no PFD group.
Additionally, bladder descent, cervical subluxation, urethral rotation, anterior and posterior diameters of the static
levator ani muscle (LAM), anterior and posterior diameters of the retracted LAM, anterior and posterior diameters of
the LAM in the maximal Valsalva maneuver, and PFDI-20 scores in the PFD group were longer or higher than those
of the no PFD group (P<0.01). Shortening rate during retraction, bladder descent, cervical subluxation, urethral ro-
tation, and elongation at maximal Valsalva maneuver were positively correlated with the PFDI-20 score (R = 0.027,
0.053, 0.102, 0.002, 0.011, 0.123, respectively, all P<0.05). Conclusions: The degree of bladder descent, cervical
subluxation, urethral rotation, shortening rate during retraction, and elongation at maximal Valsalva maneuver are
closely related to the PFD I-20 score.
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Introduction

Pelvic floor disorders (PFDs) are caused by con-
genital degeneration of the pelvic floor tissue or
acquired anatomic alterations of the pelvic
organs [1], and represent a spectrum of chang-
es associated with pelvic floor abnormalities,
such as stress urinary incontinence (SUI), pel-
vic injuries, and pelvic organ prolapse (POP) [2,
3]. Epidemiologic surveys have shown that
25%-30% of adult women have PFDs [4], with a
global prevalence of POP ranges from 2%-50%
[5] and a median global SUI prevalence of
27.6% [6].

The most commonly used screening method for
PFDs is the Pelvic Organ Prolapse Quantification
(POP-Q) System [7]. The gold standard for the
diagnosis of PFDs is based on pelvic magnetic
resonance imaging (MRI) [8]. However, MRI is
expensive and time-consuming, which limits its
clinical use. Pelvic floor ultrasound is emerging
as a diagnostic method for women with PFDs
because it is affordable, convenient, and nonin-
vasive. With the use of pelvic floor ultrasound, it
is feasible to assess pelvic floor tissue status in
postpartum women while verifying the impact
of pregnancy on pelvic floor structures. Relevant
studies have shown the reliability of three-
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210 cases in postpartum
women

| 150 cases |

Excluded(n=60):

- 27 cases aged < 18 years old

-12 cases with inability to cooperate with appropriate
movements during TPUS examination

- 9 cases with previous large month abortion

- 12 cases with pelvic-related diseases

| 108 cases entered the |

analysis
PFD group (n=53) No PFD group (n=55)

dimensional (3D) pelvic floor ultrasound in
detecting the functional status of the pelvic
floor in postpartum women [9]. It has been sug-
gested [10] that the structure and function of
the anterior pelvic tissues, such as the bladder
and urethra, can be assessed by examining the
pelvic diaphragmatic fissure through 3D ultra-
sound and subsequently measuring and post-
processing various parameters related to it.
Transperineal pelvic floor ultrasound can be
used to acquire images of postpartum pelvic
diaphragmatic fissures, thereby providing more
comprehensive information for the diagnosis of
PFDs [11].

The use of transperineal pelvic floor ultrasound
has been increasing over the past few years.
Many studies, both in obstetrics and gynecolo-
gy, have demonstrated that transperineal pel-
vic floor ultrasound can provide valuable infor-
mation for clinicians. In obstetrics, transperin-
eal pelvic floor ultrasound is a reliable and rep-
licable method for both static and dynamic
assessments of pelvic floor morphology and
biometry [12]. Before and during labor, this
ultrasound serves as a useful complementary
tool in specific clinical scenarios. Recently, sev-
eral studies have identified a correlation be-
tween pelvic floor dimensions and the coactiva-
tion of levator ani muscle (LAM) at term and the
labor outcome [13, 14]. However, the value of
transperineal pelvic floor ultrasound in post-
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Excluded(n=42):
- 62 cases with incomplete clinical data

Figure 1. Flow chart of patient recruitment.

partum women with posterior pelvic injury and
prolapse has not been assessed.

Therefore, in this study, we explored the diag-
nostic value of transperineal pelvic floor ultra-
sound in predicting posterior pelvic injury and
prolapse in postpartum women. Our study
aimed to provide a methodological reference
for the proactive prevention of posterior pelvic
injury and prolapse following childbirth.

Materials and methods
Study design and ethics

The study was a retrospective analysis. The
subjects were admitted to Pudong New Area
Peoples’ Hospital from January 2020 and
December 2022. This study has been reviewed
and approved by the medical ethics committee
of Pudong New Area Peoples’ Hospital. Flow
diagram detailing the selection of patients is
shown in the Figure 1.

Inclusion criteria

(1) Patients who received the first postpartum
pelvic floor ultrasound 42-60 days after deliv-
ery; (2) Patients with singleton delivery; (3)
Patients with a delivery history of fewer or equal
to 2 times; (4) Patients who underwent the
same delivery mode for both deliveries; (5)
Patients without a history of pelvic surgery; (6)
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Patients who met the criteria for the diagnosis
of PFDs; (7) Patients with complete medical
records.

Exclusion criteria

(1) Patients with missing general information or
clinical data; (2) Patients who were unable to
cooperate with the transperineal ultrasound
examinations; (3) Patients with a history of late
abortion; (4) Patients with a history of pelvic-
related diseases.

Diagnosis of PFDs

A thorough patient history and a physical exam-
ination are essential for evaluating prolapse.
Before performing the history and physical,
assessment, it is advisable to employ any perti-
nent standardized questionnaires to gauge the
extent of distress or bother experienced by the
patient. Questions regarding bulge and pres-
sure, as well as experiences of splinting or the
need to apply pressure on the vagina or rectum
to facilitate urination or defecation, are highly
indicative of prolapse. If these symptoms are
affirmed, they are likely to indicate an objective
prolapse. A thorough obstetric and gynecologic
history includes number of pregnancies, route
of delivery, and age of menopause. Prolapse
can frequently have a genetic component, and
patients may often have a family history of a
connective tissue disorders or recount instanc-
es where their mothers or aunts underwent
hysterectomy due to prolapse.

Materials

PFD grouping: According to the 9th edition of
Obstetrics and Gynecology [15], the postpar-
tum pelvic floor function was determined as
follows: (1) uterine prolapse > | degree; (2) pa-
tients with SUI; (3) bladder, rectum, or urethral
bulge. PFDs were determined by one or more of
the above, and patients with PFDs were includ-
ed in a PFD group (n = 53), while those without
were included in a no PFD group (n = 55).

Transperineal pelvic floor ultrasound: The
transperineal pelvic floor ultrasound images
were acquired using an ultrasound detector
(Sequoia Paraon, Siemens, Germany, RAB-6
convex array 3D volumetric transducer, 6.0
MHz). During the examination, each patient
was in a lithotomy position after urination, and
the probe was placed close to the perineum
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with the indication point facing upward. The
patient was instructed to perform the Valsalva
maneuver (holding the breath and exerting
downward abdominal pressure) for at least 6
seconds, and three standard median sagittal
sections of the pelvic floor were acquired for
dynamic images to be archived and analyzed.
The horizontal line passing through the poste-
rior inferior border of the pubic symphysis was
used as a reference line. U indicates the lowest
point of the base of the bladder, CX indicates
the lowest point of the cervix, and R indicates
the lowest point of the anterior wall of the rec-
tum. Transperineal pelvic floor ultrasound was
performed at 8 weeks postpartum.

Pelvic floor distress inventory-20 (PFDI-20)
scores: The PFDI-20 score was evaluated at 8
weeks postpartum. The questionnaire consist-
ed of 3 subscales: anorectal disease, POP, and
genitourinary disease, with a total of 20 ques-
tions, and scores for asymptomatic, symptom-
atic, mild, moderate, and severe ranged from O
to 4. Each subscale score (0-100) = (sum of
scores of each item/number of items) x 25. The
PFDI-20 score (0-300) is the sum of the three
subscales. Higher PFDI-20 scores indicate
severer PFD symptoms.

Data collection and measurement

The main indications were ultrasound parame-
ters, including the distance from the bladder
neck to the posterior inferior border of the
pubic symphysis, bladder descent, distance
from the cervix to the posterior inferior border
of the pubic symphysis, cervical subluxation,
urethral rotation, anterior and posterior diame-
ters of the static LAM, anterior and posterior
diameters of the retracted LAM, anterior and
posterior diameters of the LAM in the maximal
Valsalva maneuver, the shortening rate during
retraction, and the elongation at maximal
Valsalva maneuver.

Secondary indicators were demographic data
and clinical characteristics, including body
mass index (BMI), age, weeks of labor, neonatal
weight, neonatal head size, presence of scolio-
sis, use of a midwife, painless delivery, and
presence of vaginal tears. In addition, PFDI-20
scores were collected.

Statistical analysis
SPSS 20.0 software (Chicago SPSS Co., Ltd.)

was used for statistical analysis. Continuous
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Table 1. Comparison of demographic data and clinical characteristics of the two groups

PFD group

No PFD group

Indicator (n = 53) (n = 55) X2/t P
Body mass index 25.44+1.11 24.57+1.13 0.554 0.581
Age 29.45+2.67 28.96+2.45 0.842 0.321
Gestational week of delivery 37.82+1.21 38.03+1.01 0.695 0.467
Neonatal body weight 2894.32+358.53 2899.96+343.12 0.356 0.712
Neonatal head diameter 34.12+1.21 33.99+1.14 0.856 0.402
Perineal scoliosis 0.480 0.384
Yes 6 (11.32%) 9 (16.36%)
No 47 (88.68%) 46 (83.64%)
Use of midwife 0.801 0.369
Yes 7 (13.21%) 5 (9.09%)
No 46 (86.79%) 50 (90.91%)
Painless delivery 0.603 0.504
Yes 11 (20.75%) 16 (29.09%)
No 42 (79.25%) 39 (70.91%)
Vaginal tear 16.996 <0.001
No 13 (24.53%) 30 (54.55%)
1 degree 24 (45.28%) 17 (30.91%)
2 degrees 16 (30.19%) 8 (14.54%)

Note: PFD is pelvic floor disorder.

variables were expressed as mean + standard
deviation. The independent t-test was used for
comparison between the two groups, and the
paired t-test was used for comparison of the
same group at different time points. The corre-
lation analysis between ultrasound parameters
and PFDI-20 scores was performed using
Pearson’s correlation. The diagnostic value of
ultrasound data for PFDs was analyzed by
receiver operating characteristic (ROC) curve.
Delong test was used to compare the area
under the curve (AUC) of bladder descent, cer-
vical subluxation, urethral rotation, shortening
rate during retraction, and the elongation at
maximal Valsalva maneuver. & = 0.05 was used
as the test level for significance.

Results

Comparison of demographic data and clinical
characteristics

There were no significant differences between
the two groups in terms of BMI, age, week of
labor, neonatal weight, neonatal head diame-
ter, presence of scoliosis, use of a midwife, and
painless delivery (P>0.05). However, there were
more cases with vaginal tear in the PFD group
than in the no PFD group (P<0.01) (Table 1).
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Comparison of ultrasound findings

The distance from the bladder neck to the pos-
terior inferior border of the pubic symphysis,
the distance from the cervix to the posterior
inferior border of the pubic symphysis, and the
shortening rate during retraction were shorter
or lower in the PFD group than those in the no
PFD group. The bladder descent, cervical sub-
luxation, urethral rotation, anterior, and poste-
rior diameters of the static LAM, anterior and
posterior diameters of the retracted LAM, ante-
rior and posterior diameters of the LAM in
maximal Valsalva maneuver, and the elonga-
tion at maximal Valsalva maneuver were longer
or higher in the PFD group than those in the no
PFD group (P<0.01). See Table 2.

Relationship between ultrasound data and
PFDI-20 scores

The PFDI-20 score was higher in the PFD group
(188.82+25.77) than in the no PFD group
(56.35+£13.24) (P<0.01). Pearson’s correlation
analysis demonstrated that shortening rate
during retraction, bladder descent, cervical
subluxation, urethral rotation, and elongation
at maximal Valsalva maneuver were positively
correlated with the PFDI-20 scores (R = 0.027,
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Table 2. Comparison of ultrasound measurements between the two groups

PFD group No PFD group

(n=53) (n =55) P

Distance from the bladder neck to the posterior inferior border of the pubic symphysis  19.86+4.64 24.98+5.02 0.01

Bladder descent

Distance from the cervix to the posterior inferior border of the symphysis pubis

Cervical descent

Urethral rotation

Anterior and posterior diameters of resting anal fissure
Anterior and posterior diameters of retracted anal fissure

28.98+6.43  19.04+6.53  0.02
32.45+£10.34 38.43+9.67 0.01
26.21+5.97  23.12+6.89  0.02
59.53+£12.12 35.01+9.18 0.003
46.94+£5.35 41.53+5.20 0.01
38.98+17.84  27.73+3.84 0.003

Anterior and posterior diameters of the anal fissure during Maximal Valsalva maneuver 52.24+7.45 42.45+4.78 0006

Shortening rate during retraction
Elongation at Maximal Valsalva maneuver

18.03+4.24  32.44+6.02 0.002
10.21+2.12 4.56+2.31  0.001

Note: PFD is pelvic floor disorder; compared with the no PFD group.

0.053,0.102, 0.002, 0.011, 0.123, respective-
ly, all P<0.05) (Figure 2).

ROC curve analysis of ultrasound values for
PFD diagnosis

The ROC curves, with the PFD group as positive
samples and the absence of PFD as negative
samples, showed that when the cut-off value
was 0.47, the AUC for the diagnosis of PFD
exceeded 0.7 for bladder descent, cervical
subluxation, urethral rotation, shortening rate
during retraction, and elongation at maximal
Valsalva maneuver (Table 3 and Figure 3).

The difference between the AUCs was analyzed
by Delong test. It was found that the AUC of cer-
vical subluxation was statistically greater than
that of the shortening rate during retraction
(P<0.05). However, there was no significant dif-
ference in the AUCs between bladder descent
and elongation at maximal Valsalva maneuver
(P>0.05) (Table 4).

Relationship between ultrasound parameters
and PFD

Using the significant values in the ROC curve
analysis as the thresholds, the results showed
that bladder descent, cervical subluxation, ure-
thral rotation, shortening rate during retraction,
and elongation at Valsalva maneuver resulted
in RR values of 3.511, 3.642, 2.401, 0.401,
and 2.998, respectively (Table 5).

Muiltivariable logistic regression model deriva-
tion and development

The multivariable analysis model included five
covariates. Using these five variables (Table 5),
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a scoring system was developed to identify
patients with PFDs. The risk score for individual
patient was calculated using the following for-
mula: xp =-3.147 + (1.678 x bladder descent)
+ (1.338 x cervical subluxation) + (0.676 x ure-
thral rotation) + (0.465 x shortening rate during
retraction) + (0.874 x elongation at Valsalva
maneuver). The probability of PFD was calcu-
lated using the following formula (y = 1/[1 +
exp. (xB)]): y = 1/[1 + exp. (-3.147 + (1.678 x
bladder descent) + (1.338 x cervical sublux-
ation) + (0.676 x urethral rotation) + (0.465 x
shortening rate during retraction) + (0.874 x
elongation at maximal Valsalva maneuver))].

Discussion

From an anatomical point of view, the pelvic
floor system functions as a cohesive unit, where
the tissues interact and interconnect to main-
tain the structural and functional integrity of
the pelvic floor. Any structural damage or func-
tional degradation within the pelvic floor sys-
tem may disrupt the balance of the system [16].
Throughout pregnancy, the weight of the uterus
gradually increases, causing chronic strain on
the anterior pelvic muscles, ligaments, and
nerves. Additionally, during delivery, the load
on the supportive tissues of the pelvic floor
increases, which may lead to changes in the
positioning of the urethra, bladder, rectum, and
other pelvic floor organs after vaginal delivery,
subsequently elevating the risk of PFDs [17-21].
In this study, we found that the distance
from the cervix to the posterior inferior border
of the pubic symphysis, the degree of bladder
descent, and the anterior and posterior diame-
ters of the LAM during maximal Valsalva
maneuver differed significantly between the

Am J Transl Res 2023;15(10):6170-6179



Transperineal pelvic floor ultrasound in postpartum women

10.00 ° s
8.00
. o
.
% L]
6,00 L /2 r ] e -
Lo, s I » e
e o @ o o0 ghe, o9 °
° ° ° ®e
4.00 0 ®
.
.00 20.00 40.00 60.00 80.00 100.00
PFDI-20 Scores
C 800.00
700.00
[ . .
600.00 s e
a .
a
o
300.00 :
200.00
.00 20.00 40.00 60.00 80.00 100.00
PFDI-20 Scores
E
5.00 . :
. .
o l .
o
4.00— * .
m L] e L4 L
% ® ° o .‘ . . e °

2.00 L

.00 20.00 40.00 60.00

PFDI-20 Scores

80.00

100.00

BD

MVAE

Joint

* °
125.00 ¢
L]
100.00
4 ®
° © meg ®, ° . oo
75.00 S SRS S S
Ll
5. __,:_4_—7.-‘ L ......o R
o o
50.00 . ® °
o
25.00
.00 20.00 40.00 60.00 80.00 100.00
PFDI-20 Scores
10.00
L]
8.00
e °
6.00 ’ - :
1 ° °
..c LI e I e 2
—'—‘.___—‘—4:'?’_._.—7__.__4
4.00| * o) % ° d o R * e
® o
2.00
.00 20.00 40.00 60.00 80.00 100.00
PFDI-20 Scores
50.00 F
45.00
40.00
35.00
8. . - L] L]
.l
30.00

.00 20.00 40.00 60.00

PFDI-20 Scores

80.00 100.00

Figure 2. Relationship between ultrasound parameters and PFDI-20 scores. UR: Urethral rotation; BD: Bladder de-
scent; CDD: Cervical subluxation; MVAE: Elongation at maximum Valsalva maneuver; SRR: Shortening rate during

retraction.

groups with or without PFDs. These results sug-
gest that pelvic floor ultrasound is of high clini-
cal value for PFDs, because it can provide clear
and effective information about the structural
and morphologic changes in pelvic floor, bene-
fiting clinical diagnosis [22-25]. The reason is
that pelvic floor ultrasound can dynamically
assess the state of the pelvic floor cavities at
rest, contraction and maximal Valsalva maneu-
ver. Through the measurement of various ultra-
sound data in the bladder and anterior pelvis, it
can assess changes in the neck of the bladder,
as well as the middle and posterior pelvic cavi-
ties in real time, which helps physicians under-
stand the morphologic function of the cervix
and the LAM, further clarifying the possible eti-
ology of PFDs [26-28].
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Transperineal pelvic floor ultrasound has
unique advantages in displaying the anatomy of
the pelvicfloor. In particular, the combined appli-
cation of transperineal 2D and 3D ultrasound
can not only clearly display the anterior
pelvic anatomy and functional status, but also
quantify various reference indicators. Many
scholars believe that indicators, such as ure-
thral funnel, pelvic diaphragmatic fissure, and
anal raphe can well reflect the function of the
anterior pelvis [29]. The anatomic structure of
the pelvic floor plays an important role in main-
taining the normal position of the pelvic floor
organs. The degree of urethral rotation and
bladder descent can reflect the mobility of the
urethra and bladder. Structural defects and
hypermobility of the urethra and bladder neck,
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Table 3. ROC curve analysis of ultrasound measurements for the diagnosis of PFDs

Indicator AUC 95% Cl P Cut-off  Sensitivity Specificity
Bladder descent 0.801 0.712,0.852 <0.001 29.33mm  62.00 91.68
Cervical subluxation 0.765 0.697,0.843 <0.001 25.04 mm  78.00 69.01
Urethral rotation 0.732 0.665, 0.832 <0.001 55.21 66.00 69.78
Shortening rate during retraction 0.786 0.698,0.853 <0.001 16.97% 70.00 76.02
Elongation at maximum Valsalva maneuver 0.778 0.721,0.874 <0.001 9.47% 60.00 86.13
Joint 0.943 0.872,0.961 <0.001 - 84.00 88.32

Note: PFD is pelvic floor disorder, ROC is receiver operating characteristics, and AUC is area under the curve.

ROC Curve

_—

08|

06|

Sensitivity

04

00
00 02 04 06 08

1 - Specificity

Figure 3. ROC curves of ultrasound parameters for the diagnosis of posterior
pelvic injury and prolapse in postpartum women. UR: Urethral rotation; BD:
Bladder descent; CDD: Cervical subluxation; MVAE: Elongation at maximum
Valsalva maneuver; SRR: Shortening rate during retraction.

combined with weak or damaged support struc-
tures of the pelvic floor, may lead to PFDs and
trigger POP [30-32]. In this study, we found that
vaginal tears were more severe and PFDI-20
scores were higher in the PFD group than those
in the group without PFD. These results may be
related to anal fissures and changes in pelvic
floor muscles. These alterations are affected by
various physiological changes during pregnan-
¢y, including hormone levels, which increase
gravitational and abdominal loads on the pelvic
organs, alter collagen metabolism within pelvic
floor tissues, and subsequently compromise
the support structures and functional integrity
of the pelvic floor. Pelvic floor muscles gradually
relax during pregnancy due to continuous pres-
sure, and overstretching of the pelvic floor mus-
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cles during vaginal delivery
can lead to muscle tears, lead-
ing to PFDs [33, 34]. In this
Joint : 0.876 study, we analyzed the rela-
80 :.0'”6 tionship between ultrasound
UR :0.542
coD : 0.639 findings and the severity of
MVAE : 0.737 PFDs. It was found that the
SRR :0.792 . .
Reference reduction rate was negatively
correlated with the PFDI-20
score, whereas bladder de-
scent, cervical subluxation,
urethral rotation, and elonga-
tion at maximal Valsalva
maneuver were positively cor-
related with the PFDI-20 score.
This suggests a correlation
between post-partum ultra-
sound parameters, indicators
of pelvic floor musculature,
and the PFDI-20 score. Pelvic
floor dynamic ultrasound can
accurately observe the blad-
der, muscles, vaginal wall and
other tissues and organs of
the pelvic floor through multi-
level tomographic 3D imaging,
which provides a reliable basis for the diagno-
sis of PFDs after vaginal delivery [35-37]. In
this study, the AUC of bladder descent, cervical
subluxation, urethral rotation, shortening rate
during retraction, and elongation at maximal
Valsalva maneuver was 0.916, and the RR val-
ues of each measures were 3.643, 3.742,
2.511, 0.308, and 3.144, respectively. These
measures were all closely related to
PFD. Thus, transperineal pelvic floor ultrasound
holds significant value in both the diagnosis
and the further understanding of the pathogen-
esis of PFDs.

However, there are some limitations to this
study. First, we used a retrospective research
design, which has its inherent flaws. Second,
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Table 4. Delong test

z P 95% Cl
Cervical subluxation vs. shortening rate during retraction -3.624 <0.001 (0.02, 0.07)
Bladder descent vs. Elongation at maximum Valsalva maneuver -0.012 0.066 (-0.001, 0.001)

Table 5. Relationship between ultrasound measurements and PFDs

Indicator Cases PDF NO PDF RR 95% Cl P

Bladder descent 3.511 2.589,5.844 <0.001
<29.09 mm 76 25(32.89%) 51 (67.11%)
>29.09 mm 32 28 (87.5%) 4 (12.5%)

Cervical subluxation 3.642 2.328,6.896 <0.001
<24.94 mm 50 14 (28%) 36 (72%)
>24.94 mm 58 39 (67.24%) 19 (32.76%)

Urethral rotation 2.401 1.653,4.426 <0.001
<54.92° 61 15(24.59%) 46 (75.41%)
>54.92° 47 38 (80.85%) 19 (19.15%)

Shortening rate at retraction 0.401 0.223,0.497 <0.001
<17.25% 48 35(72.92%) 13 (17.08%)
>17.25% 60 18 (30%) 42 (70%)

Elongation at maximum Valsalva maneuver 2.998 1.988,4.679 <0.001
<9.82% 70 24 (34.29%) 46 (65.71%)
>9.82% 38 29(76.32%) 9 (23.68%)

Note: PFD is pelvic floor disorder.

we did not obtain detailed obstetric-related
data during the labor and delivery process,
such as the duration of the first and second
stage of labor. Third, we included only women in
the early postpartum period, so changes in
pelvic floor structure and function in the later
postpartum period could not be observed. In
future studies, we will conduct prospective
observational studies to investigate the struc-
tural and functional changes in the pelvic floor
during different postpartum periods with long-
term follow-up.

In conclusion, transperineal pelvic floor ultra-
sound can assess posterior pelvic injury and
prolapse in postpartum women.
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