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Objective: To investigate the application of transperineal ultrasound (TPUS) and shear wave elastography (SWE)
in the assessment of pelvic foor dysfunction (PFD) after total hysterectomy and to explore associated imaging
indicators.

Methods: Forty-seven women who underwent total hysterectomy and 70 healthy women were prospectively
enrolled in our study. We recorded relevant clinical information, including age, body mass index (BMI), and
obstetric history. All participants underwent TPUS and SWE examination at rest, during contraction, and during
the maximum Valsalva maneuver. The intra- and inter-observer repeatability of SWE measurements was
assessed. And the comparison of the imaging parameters between the two groups was conducted. Further
receiver operating characteristic (ROC) curve was used to evaluate the diagnostic effcacy of TPUS and SWE in
predicting PFD.

Results: SWE used in this study to quantify LAM elasticity demonstrated satisfactory repeatability with all ICC
values higher than 0.75. The incidence of PFD was signifcantly higher in the case group compared to the control
group (57.45 % vs. 38.57 %, P = 0.045). The sagittal hiatal diameter (SHD) was higher while the thickness of the
levator ani muscle (LAM) was lower in the case group compared to the normal group (P < 0.05), and the SHD
showed a positive correlation with PFD while LAM showed a negative correlation. The elastic modulus values of
Emax and Emean Were signifcantly increased during contraction in the case group (P = 0.011 and P = 0.029).
Further ROC analysis showed that TPUS alone and the combination of TPUS with SWE were both effective in
diagnosing PFD than SWE alone (AUC = 0.946, 0.971 and 0.642 respectively).

Conclusion: Our research highlights the signifcance of the visual assessment of PFD using TPUS and SWE. A
widened SHD, a thinned LAM and decreased compliance of LAM during contraction may be correlated with
increased PFD.

Introduction PFD after total hysterectomy is approximately 47%, indicating that the

removal of the uterus can signifcantly impact pelvic support structures.

Pelvic Foor dysfunction (PFD) encompasses a range of disorders that
arise from structural and functional abnormalities within the pelvic foor
affecting numerous women worldwide, often leading to a range of
physical, psychological, and social challenges [1]. Total hysterectomy is
a common surgical procedure used to treat both benign and malignant
uterine conditions [2]. However, studies have identifed total hyster-
ectomy as an independent risk factor for PFD [3-5], and the incidence of

This disruption may give rise to complications such as pelvic organ
prolapse (POP), stress urinary incontinence (SUI), fecal incontinence,
sexual dysfunction, ultimately diminishing the quality of life and mental
health for many women. With a substantial number of women under-
going total hysterectomy for various medical reasons, the rising preva-
lence of PFD has emerged as a critical concern in women’s health.

In recent years, advances in imaging technologies have bolstered the
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Fig. 1. Measurement of sagittal hiatal diameter (SHD) using SD8-1U convex array transducer (A-1, A-2 and A-3) and measurement of the thickness of levator ani
muscle (LAM) using DE10-3WU endocavitary transducer (B-1, B-2 and B-3) at rest, during contraction and the maximal Valsalva maneuver, respectively. Auto-
matically calculate the bladder neck descent (BND) from rest to the maximal Valsalva maneuver (A-1 and A-3). P = pubis symphysis, ARJ = anorectal junction, B =

bladder, U = urethra, A = anal canal, R = rectum, RL = reference line.

assessment of pelvic foor structure and function. Traditional imaging
methods, including X-ray and magnetic resonance imaging (MRI), have
paved the way for more innovative approaches. Among these, trans-
perineal ultrasound (TPUS) has been developed as a valuable tool, non-
invasive, objective, and dynamic technique, for evaluating patients with
various PFDs and it also indirectly refects the elastic properties of the
levator ani muscle (LAM) through parameters such as muscle thickness
[6,7]. However, TPUS lacks the ability to quantify tissue hardness. In
contrast, shear wave elastography (SWE) is an innovative ultrasound
technique that allows for the direct quantitative assessment of tissue
elasticity, providing insights into the elastic properties of pelvic tissues
[8]. Many preliminary studies have already applied SWE to pelvic foor
muscles, such as LAM, the perineal body (PB), urethral rhabdosphincter
muscle and so on [9-11].

The objective of the present study was to investigate the diagnostic
effcacy of TPUS and SWE in predicting PFD and to explore the changes
of pelvic foor muscle following total hysterectomy, thereby enhancing
our understanding of pelvic Foor structure and function.

Material and methods
Research subjects

This study prospectively enrolled forty-seven patients undergoing
total hysterectomy to treat benign gynecologic conditions other than
PFD in the Affliated Hospital of Qingdao University from October 2022
to September 2023. The ultrasound evaluation was conducted between
3 and 6 months after the surgery. In the same period, seventy healthy
women without undergoing hysterectomy were selected as the control
group.

The inclusion criteria comprised: (a) participants aged 30 to 55 years
without signs of perimenopause; (b) a body mass index (BMI) of 28 kg/
m? or less; (c) retention of ovaries during surgery; and (d) confrmation
of benign conditions through postoperative pathological examination,
including leiomyoma, adenomyosis, and abnormal uterine bleeding.

The exclusion criteria were as follows: (a) postoperative pathological
examination confrmed malignant lesion of uterus; (b) a history of pelvic
or pelvic Foor surgery; (c) patients with cough, constipation and other
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diseases leading to increased abdominal pressure and serious cardio-
pulmonary insuffciency; (d) patients with genital tract malformations
or with a history of hormone replacement therapy; (e) rupture of the
levator ani muscle; (f) >3 pregnancies; a history of twin or multiple
births, or macrosomia; and (g) patients unable to complete the Valsalva
maneuver correctly (to hold breath after deep inhalation, increase
abdominal pressure and move the pelvic organs to the caudal side for 6
s.), as well as those with poor image quality or incomplete data.

The age, BMI, and obstetric history including pregnancy and child-
birth, history of chronic cough or constipation were recorded from all
subjects.

The study received approval from the Institutional Review Board of
the Affliated Hospital of Qingdao University (committee numbers:
QYFYWZLL26065), and all participants signed the informed consent
form before enrolling.

TPUS examination

A Resona 9T system (Mindray Medical International, Shenzhen,
China) with Ultrasonic Elastography Workstation was used, the probe
modes were SD8-1U convex array transducer and DE10-3WU endoca-
vitary transducer. Before the examination, all participants were asked to
empty their bladder, ensuring that the residual urine volume was less
than 50 mL. The lithotomy position with hip and knees fexed was
adopted. The convex array transducer was positioned in the center of
perineum to obtain a median sagittal plane. We measured sagittal hiatal
diameter (SHD), defned as the distance between the inferoposterior
margin of the symphysis and anorectal junction. We also calculated the
bladder neck descent (BND), which represents the difference between
the distance from the bladder neck to the reference line (a horizontal
line through the posterior lower edge of symphysis pubis) under three
conditions: at rest, during contraction and during the maximum Valsalva
maneuver (Fig. 1A). Then switch to the endocavitary probe to measure
the thickness of the left and right LAM at rest, during contraction and
maximum Valsalva maneuver, respectively (Fig. 1B). And we measured
the thickness of the middle portion of LAM, as it was smoother and easier
to assess than the attachment areas.
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Fig. 2. Stability and validity of shear waves and the elastographic image of the levator ani muscle (LAM). Te validity was 100% at rest (A-1), 95% during contraction
and (B-1) and 100% during the maximal Valsalva maneuver (C-1); (A-2, 3), (B-2,3) and (C-2,3) shown the E values of LAM; (A-3), (B-3) and (C-3) shown good
stability with an M—STB index of 5 stars at rest, during contraction and the maximal Valsalva maneuver, respectively.
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Fig. 3. The pelvic foor dysfunction (PFD) during the maximal Valsalva maneuver. (A) urethral funneling (UF, dotted line); (B) cystocele; (C) uterine prolapse; (D)
rectocele; (E) intestinal hernia; (F) excessive perineal body movement. P = pubis symphysis, B = bladder, U = urethra, A = anal canal, R = rectum, C = cervix, H =

height, | = intestine, RL = reference line.
SWE of the LAM

Subsequent to the TPUS assessment, SWE was performed by a
different pair of operators, each with over 5 years of expertise in pelvic
foor ultrasound and elastography. Moreover, both individuals were
unaware of the patients’ clinical histories and the results obtained from
the transperineal ultrasound examination.

The SWE imaging mode was initiated after the LAM was clearly
identifed in both at rest, during contraction and the maximum Valsalva
maneuver, respectively. Afterward, the SWE image was monitored for 5
s to ensure it was highly stable and that the region of interest (ROI) was
fully colored. An SWE image is eligible for storage if it is stable and of
high quality, with a movement-stability (M—STB) index of 4 or 5 green
stars and a validity exceeding 90%. In the next step, three circular areas
of interest, each with a diameter of 5 mm, ought to be positioned sym-
metrically at the pubic ramus, the muscle belly, and the lower region of
the pelvic foor muscles (Fig. 2). Subsequently, we automatically
measured the Young’s modulus (kPa) values. All of these parameters
should be measured on three times, and the outcomes should be aver-
aged to enhance precision.

In order to assess both intra-observer and inter-observer repeat-
ability, 20 women undergoing total hysterectomy were randomly
selected for independent evaluations conducted by two different oper-
ators. The frst operator performed SWE measurements on the LAM
twice within one week to assess intra-observer repeatability. Similarly,
the second operator performed the same measurement on the same day,
minimizing the potential for inter-observer bias. Importantly, neither
operator was aware of the measurements taken by the other, ensuring
unbiased evaluations.

Ultrasound diagnostic criteria of PFDs

According to the ultrasound examination of pelvic foor of Chinese
Expert Consensus (2022 edition) [6], using the horizontal line at the
posterior inferior margin of the pubic symphysis as the reference line,
measure the distance from the lowest point of the bladder neck, the
external os of the cervix/vaginal fornix, and the lowest margin of the
rectal ampulla to the reference line. Above the reference line (closer to
the feet) is “+”, and below the reference line (closer to the head) is “-”.
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The ultrasound diagnostic criteria of stress urinary incontinence
(SUl): BND > 2.5 cm, urethral funneling was observed during the
maximal Valsalva maneuver (Fig. 3A), either of these fndings alone is
suffcient for diagnosis.

The ultrasound diagnostic criteria of prolapse of pelvic foor organs
(POP) during the maximal Valsalva maneuver: (a) cystocele, the dis-
tance from the lowest point of the bladder neck to the reference line is <
0 cm (Fig. 3B); (b) uterine/vaginal vault prolapse, the distance from the
lowest point of the cervical external os/vaginal vault to the reference
line is < 0 cm (Fig. 3C); (c) rectocele: draw a line parallel to the anal
canal along the ventral internal anal sphincter towards the head end,
measure the vertical (the rectal ampulla is pouchshaped or fnger-like
protruding into the vagina) distance between the top of the protrusion
and it, that is, the height of the rectocele > 0 cm (Fig. 3D); (d) intestinal
hernia: the small intestine and peritoneum move downward to between
the rectal ampulla and the vagina, any one of the above can be diag-
nosed (Fig. 3E). (e) excessive perineal body movement: the rectal
ampulla moves down to 1.5cm beneath the reference line (Fig. 3F).

Statistics

Statistical analysis was performed with SPSSAU version 21.0 [Online
Application Software; https://www.spssau.com]. Quantitative data
with normal distribution were represented by mean+standard deviation
(SD), and between-group differences were assessed using the Student’s T
test or Mann-Whitney U test. Count data were represented by cases or
frequency, and Chi-squared test or Fisher’s exact probability method is
used. A receiver operating characteristic (ROC) curve was performed to
analyze the diagnostic efficacy of TPUS and SWE in predicting PFD after
total hysterectomy. The intra- and inter-observer repeatability of SWE
measurements was assessed utilizing Bland-Altman analysis in
conjunction with the intra-class correlation coeffcient (ICC). P<0.05
indicates a statistically signifcant difference.

Results

All 117 enrolled women successfully underwent TPUS and SWE ex-
aminations. The etiology of total hysterectomy included 12 cases of
atypical endometrial hyperplasia, 11 cases of refractory dysfunctional
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Table 1

Characteristics of the study groups and measurements.

Characteristic Case group Control P Spearman or
group Pearson
N =47 N =70
Age, y 46.62 + 44.49 + 0.058
5.52 6.15
BMI, kg/m? 2277 + 23.38 + 0.082
1.77 1.85
Parity 0.799
0 4.26 % 2.86 %
1 65.96 % 71.43 %
2 29.79 % 25.71 %
PFD 0.045*
Yes 27 (57.45 27 (38.57
%) %)
No 20 (42.55 43 (61.43
%) %)
Resting
Size of SHD, cm 4.63 + 4.38 + 0.009* 0.229
0.48 0.51
Thickness of LAM,  0.66 + 0.79 + <0.001*  —0.772
cm 0.07 0.12
Emax, kPa 49.36 + 47.02 + 0.811
19.18 14.11
Emean, kPa 37.92 + 34.88 + 0.574
16.92 12.44
Anus contraction (C)
Size of SHD, cm 3.82 + 3.52 + 0.002*
0.54 0.48
Thickness of LAM, 0.74 + 0.87 + <0.001* —0.666
cm 0.06 0.12
Emax: kPa 86.43 + 77.27 + 0.011*
17.74 19.36
Emean, kPa 70.02 + 62.95 + 0.029*
17.44 16.70
Valsalva maneuver (V)
Size of SHD, cm 5.66 + 5.28 + 0.001* 0.337
0.59 0.65
Thickness of LAM, 0.48 + 0.52 + 0.021* —0.550
cm 0.07 0.09
Emax, kPa 84.86 + 79.24 + 0.115
18.98 18.55
Emean, kPa 69.22 + 63.84 + 0.106
17.57 17.41
Change, Valsalva vs resting
ASize of SHD, cm 1.02 £ 0.91 + 0.111
0.45 0.47
AThickness of 0.18 + 0.27 + <0.001*  —0.389
LAM, cm 0.07 0.11
AEmax, kPa 36.76 + 33.96 + 0.378
17.64 16.09
AEmean, kPa 3143 + 29.71 + 0.392
15.59 15.91
Change, Contraction vs resting
ASize of SHD, cm 0.82 + 0.84 + 0.960
0.34 0.39
AThickness of 0.09 + 0.11 + 0.909
LAM, cm 0.07 0.04
AEmax, kPa 38.49 + 30.30 + 0.022*
19.00 18.53
AEmean, kPa 3143 + 29.71 + 0.188
15.59 15.91

BMI body mass index, PFD pelvic foor dysfunction, SHD sagittal hiatal diam-

eter, LAM levator ani muscle.

" P <0.05.

uterine bleeding and 9 cases of multiple uterine fbroids. The baseline
data of the 2 groups were consistent and comparable, for no signifcant
difference was found in age, BMI and parity between the two groups
(Table 1). In the case group, there were 16 cases of SUI, 8 cases of POP,
and 3 cases of excessive perineal body movement, while in the control
group, there were 14 cases of SUI, 10 cases of POP, and 13 cases of
excessive perineal body movement. The incidence of PFD was signif-
cantly higher in the case group (57.45%) compared to the control group
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(38.57%) with a statistically signifcant difference (P = 0.045). Addi-
tionally, the SHD at rest and during the maximal Valsalva maneuver
showed a positive correlation with PFD (r = 0.229 and r = 0.337). While
the thickness of LAM at rest, during contraction, during the maximal
Valsalva maneuver and from rest to the maximal Valsalva maneuver had
a negative correlation with PFD (r = —0.772, r = —0.666, r = —0.550
and r = —0.389).

A comparative analysis of various parameters showed that the SHD
was higher in the hysterectomy group, while the thickness of LAM was
lower compared to the non-hysterectomy group (P < 0.05). The com-
parison of Emax and Emean 0f LAM, both at rest and during the maximal
Valsalva maneuver, showed no signifcant differences between the
groups (P > 0.05). However, the hysterectomy group had signifcantly
higher elastic modulus values compared to the control group during
contraction (P = 0.011 and P = 0.029, respectively).

The change in thickness of LAM from rest to the maximal Valsalva
maneuver was more obvious in the control group (P < 0.001).
Conversely, the change in Epax of LAM from rest to anus contraction was
more pronounced in the hysterectomy group (P = 0.022). The differ-
ences in other change indicators were not statistically signifcant (P >
0.05). The results are shown in Table 1.

We performed ROC curve analysis to assess the ability of these var-
iables, including SHD and the thickness of LAM at rest, during
contraction and during the maximal Valsalva maneuver, the Eqax and
Emean Of LAM during contraction, Eqax of LAM from rest to anus
contraction and thickness of LAM from rest to the maximal Valsalva
maneuver, in predicting PFD (Fig. 4A). The AUCs were all less than 0.7,
which indicates a very low diagnostic value. We evaluated the diag-
nostic value of SWE, TPUS, and their combination for the diagnosing
PFD (Fig. 4B). The results are shown in Table 2, indicating that the TPUS
alone and the combination of TPUS with SWE are both good in diag-
nosing PFD, but the diagnostic value of SWE is the lowest among three
methods.

The evaluation of inter-observer variability between two distinct
operators and intra-observer variability for the same operator was
conducted utilizing Bland-Altman plots (Fig. 5). According to the data
presented in Table 3, there were no statistically signifcant discrepancies
found between the inter-observer and intra-observer variability con-
cerning the SWE measurements of LAM. Whether the SWE of LAM was
conducted by a single operator or by two different operators, the ICC
values were always above 0.75, indicating a high level of consistency.

Discussion

Hysterectomy is one of the most common surgical interventions in
gynecology, effectively treating benign uterine conditions. However,
these surgical procedures can lead to possible vascular compromise and
neural injury in supportive structures, such as muscles, fascia, and lig-
aments, which profoundly infuence muscle strength and break the
stability of the “hammocks.” [12,13]. Therefore, utilizing objective and
precise imaging modalities to quantitatively evaluate changes in pelvic
Foor function after hysterectomy is highly signifcant. This study intends
to investigate the diagnostic capabilities of TPUS and SWE in assessing
PFD. This will enhance understanding of post-hysterectomy outcomes
and facilitate developing targeted rehabilitation strategies.

The LAM is crucial for supporting pelvic foor organs by elevating the
rectum and reducing the size of the sacral hiatus, which is primarily
composed of striated muscle Fbers and forms a U-shaped muscle sur-
rounding the levator hiatus [14]. The LAM fbers shorten and atrophy
due to denervation after hysterectomy, meanwhile the thickness of LAM
also changes due to the degeneration of muscle cells [15]. Our study
shows that the LAM is thinner in the hysterectomy group compared to
the non-hysterectomy group across the three conditions: at rest, during
contraction and the maximum Valsalva maneuver. This suggests that the
LAM thickness decreases following total hysterectomy. Meanwhile, our
fndings indicate that reduced LAM thickness is linked to an increased
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Fig. 4. Receiver operating characteristic (ROC) curves for predicting pelvic foor dysfunction (PFD).

Table 2

Results of ROC optimal cut-of values for methods in the PFD.
Methods AUC Sensitivity, % Specifcity, % Cut-of Youden index 95 % ClI P
SWE 0.642 92.6 33.3 0.361 0.259 0.543, 0.741 0.008*
TPUS 0.946 96.3 77.8 0.291 0.741 0.910, 0.983 <0.001*
TPUS + SWE 0.971 92.6 90.5 0.455 0.831 0.948, 0.995 <0.001*

TPUS, transperineal ultrasound, SWE shear wave elastography, Cl confdence interval.

" P <0.05.

Fig. 5. Bland-Altman plots show inter-observer difference for the same operator (A, B and C) and intra-observer difference between two operators (D, E and F).
Dotted lines represent the means, and real lines represent the 95% confdence interval.

risk of PFD across all 3 states. This Fnding serves as a signifcant indi-
cator of damage to the pelvic support structures and represents a pri-
mary cause of PFD.

Furthermore, SWE used in this study to quantify LAM elasticity
demonstrated good intra-observer and inter-observer reliability. More-
over previous studies have confrmed that it is a reliable method for
guantitative assessment of LAM hardness [9,10,16,17]. Our study
revealed that the elasticity values of the case group were higher than
those of the control group in 3 conditions. The differences were signif-
icant during contraction, but not at rest or during the Valsalva maneu-
ver. Moreover, the elasticity of LAM from resting state to contraction
increased signifcantly after surgery. It is known that the greater the
Young modulus, the greater the hardness of the muscle and the lower the
elasticity [18,19]. Thus, these fndings suggested that LAM elasticity
was inadequate during contraction, indirectly indicating that the pelvic
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Foor muscle function weakened after total hysterectomy. These results
were consistent with previous research [15]. The underlying process of
these observations is that the pelvic foor muscles and their innervating
nerves are weakened by the surgical procedures, resulting in diminished
muscle elasticity [20,21]. Furthermore, LAM elasticity during contrac-
tion refects more strongly the weakening of the muscle after total
hysterectomy compared with at rest and during the maximum Valsalva
maneuver.

Yang et al. [22] found merely measuring SHD during contraction to
refect pelvic foor muscle contractility is easier than the complex
methods required to determine the vector lengths of pelvic foor struc-
tures. They found the shortened SHD during contraction had the best
correlation with pelvic foor muscle contraction strength. To some
extent, the size of SHD represents the ability to close the hiatus. In our
study, the size of SHD was used to refect the hiatus size. We found that
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Table 3
Inter- and intra-observer variability for SWE of LAM in the control group.
Elastic modulus N Mean + SD T P ICC 95 % ClI
Inter-observer variability Emax Rest 20 60.551 + 7.840 —-0.416 0.682 0.947 0.869, 0.979
Emean Rest 20 50.010 + 7.671 —2.276 0.535 0.915 0.794, 0.967
Emax contraction 20 81.175 + 8.981 3.519 0.302 0.928 0.823, 0.972
Emean Contraction 20 75.701 + 6.489 —0.852 0.406 0.959 0.896, 0.984
Emax valsalva 20 80.932 + 8.532 0.707 0.489 0.952 0.879, 0.981
Emean valsalva 20 70.179 + 10.108 —0.785 0.443 0.906 0.772, 0.963
Intra-observer variability Emax Rest 20 52.779 + 11.683 0.880 0.390 0.805 0.508, 0.923
Emean Rest 20 43.285 + 10.543 0.466 0.646 0.857 0.675, 0.941
Emax contraction 20 91.813 + 10.948 —0.339 0.738 0.856 0.672, 0.940
Emean Contraction 20 74.409 + 10.208 —0.362 0.721 0.896 0.757, 0.958
Emax valsalva 20 80.785 + 18.158 -0.222 0.826 0.754 0.477, 0.895
Emean valsalva 20 64.531 + 12.322 0.373 0.714 0.805 0.572,0.918

SWE shear wave elastography, Cl confdence interval, SD standard deviation, ICC intra-class correlation coeffcient, LAM levator ani muscle.

the size of SHD in the case group was larger than in the control group
across all three states: at rest, during contraction, and during the
maximum Valsalva maneuver. The fndings revealed the size of SHD
enlarges after total hysterectomy, which suggests that levator function
of pelvic foor muscle is reduced and the pelvic organs moved down
more signifcantly after total hysterectomy. Meanwhile, we found the
size of SHD is positively associated with PFD at rest and during the
maximum Valsalva maneuver. These results are consistent with the
research of Zhang et al. [23]. They found patients with PFD had
signifcantly higher level of hiatus size than controls. Jiet al. [15] also
found the SHD in the group with hysterectomy was larger than that in
the group without hysterectomy at rest and during the maximum Val-
salva maneuver. However, they did not investigate the size of the SHD
during contraction.

This study further analyzed the diagnostic value of the TPUS and
SWE for diagnosing PFD. The ROC analysis indicated that TPUS alone
and the TPUS combined with SWE were both effective in diagnosing PFD
than SWE alone. The results suggest that TPUS may more intuitively
refect weakened pelvic foor function than the elasticity values pro-
vided by SWE, and suggested the parameters of TPUS applied to evaluate
the pelvic foor function after total hysterectomy achieved an ideal
diagnosis effect and is worthy of clinical promotion.

There are several limitations with the current study. The most
important limitation is the lack of long-term follow up, which leads to a
tremendous attrition in assessing outcomes. Since many PFD often occur
years after total hysterectomy, longer follow-up may yield different re-
sults. To ensure effective long-term follow-up, we must prioritize public
awareness and education about PFD, as many patients lack awareness or
struggle to describe their symptoms. They typically seek medical help
only when their symptoms have signifcantly worsened. As a result,
many patients may miss their follow-up appointments, which could
introduce bias into the results. Another limitation is the small sample
size in the study. We know that there are many surgical methods for total
hysterectomy, and each surgical method has different impacts and ef-
fects on the pelvic foor muscles [24-26]. However, controversies exist
regarding the comparison of PFD after hysterectomy through various
surgical approach. Further research will require larger randomized trials
for effective subgroup analyses. We aim to investigate which surgical
approach is more advantageous for preventing the occurrence and
progression of pelvic foor disorders (PFD) when the same extent of
hysterectomy is performed.

Conclusion

In conclusion, our fndings indicated that the parameters that pre-
senting pelvic Foor structure in TPUS offer greater diagnostic value than
SWE. We found that a widened SHD, a thinned LAM and decreased
compliance of LAM during contraction were correlated with an increase
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in PFD. These parameters that enable visualization of pelvic foor
structures may be useful for predicting PFD after total hysterectomy and
guiding patients to improve pelvic foor function and muscle strength
though rehabilitation after surgery.
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