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ABSTRACT

Aim: This study aimed to investigate the impact of pregnancy and mode of delivery on postpartum posterior urethrovesical
angle (PUVA) of continent women, as assessed by transperineal ultrasound (US).

Materials and Methods: The present study was a prospective study that included women with a singleton pregnancy and
age-matched healthy volunteers as a control group. All patients underwent perineal US to assess the PUVA.

Results: One hundred pregnant women and 45 healthy controls were included. The baseline mean PUVA in pregnant
women was 136.47 +5.2° at rest and 103.8 £1.89° at Valsalva maneuver; which were significantly higher than control
group values (p <0.001). Pregnant women had statistically significant higher PUVA at rest and Valsalva maneuver than a
control group six weeks and six months after delivery (p <0.001). Forty-one percent of the pregnant women underwent
CS delivery, patients with VD had statistically significant higher PUVA at rest and stress six weeks after delivery than
patients underwent CS delivery (p =0.014 and 0.015, respectively). Although a similar finding was observed at six months
after delivery (p =0.04). However, the difference in PUVA according to the mode of delivery at six months was clinically
subtle

Conclusion: In conclusion, the VD has a clinically subtle impact on the PUVA six months after delivery when compared
to CS delivery. Thus, elective CS delivery should not be recommended on the basis of fear of higher risks of UI after VD.
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INTRODUCTION for pelvic floor dysfunction!); the prevalence of postpartum
incontinence in women underwent VD was reported to be
as high as 35%?".. Therefore, the rate of elective cesarean
section (CS) delivery has increased significantly in recent
decades owing the concept of its potential protective
effects on pelvic floor stability and sexual functionl'*',
Nevertheless, the impact of mood of delivery on pelvic
hemodynamics is still debatable!'. Recently, a growing
body of evidence has shown that the pregnancy itself is one
of the main contributors for impaired pelvic floor function;
the hormonal changes during early pregnancy and the
mechanical effects, especially in late pregnancy, were
reported to significantly alter the structure and innervation
of the pelvic floor muscle!’!,

Urinary incontinence (UI) is a prevalent condition
that affect almost one in every four women aged 20
to 59 worldwide!"?. The disorder is a distressing condition
that significantly deteriorate the quality of life and the
perception of general health of the patients®. Stress Ul
is the most common presentation of incontinence, this
disorder is significantly precipitated by wide range of
risk factors such as obesity and diabetes™. Although Ul
can occur as a direct consequence of intrinsic sphincter
weakness, it more commonly arises from pelvic floor
dysfunction due to urethral hypermobility and weakness
of the levator ani muscles®¢. The pelvic floor dysfunction
may occur secondary to impairment in neural control such

as diabetic neuropathy or neurologic disease; however, the Moreover, previous étuc'lies have reporFed a significant,
dysfunction develops more commonly as a result of direct temporary, loss of posterior urethrovesical angle after
anatomical changes!”. pregnancy and childbirth4,

Over the past few decades, anatomical injury after However, the results of previous reports regarding
vaginal delivery (VD) and postmenopausal urogenital the effect of pregnancy and the protective impact of CS
atrophy have been considered as one of the main risk factors delivery on the pelvic floor function were inconsistent!'*!3!,
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Therefore, we conducted the present prospective cohort
study to investigate the impact of pregnancy and mode
of delivery on postpartum posterior urethrovesical
angle of continent women, as assessed by transperienal
ultrasound (US).

PATIENTS AND METHODS

We followed the Strengthening the Reporting of
Observational studies in Epidemiology (STROBE)
statement recommendations during the preparation of this
report!'®l. The study’s protocol gained the approval of the
local ethics and research committee of Faculty of Medicine,
Al-Azhar University, Cairo, Egypt. The present study runs
in concordance with the Declaration of Helsinki principles
and the guidelines of the International Committee of
Medical Journal. A written informed consent was obtained
from every eligible woman prior to study enrollment.

Study Design, Setting and Participants:

The present study was a prospective cohort study
that was conducted at Obstetric and Gynecological
outpatient clinics of Al-Azhar University Teaching
Hospital through the period from March 2018 to
August 2018. We included women aged less than 40 years
old with singleton pregnancy. In addition, we included
age-matched nulliparous volunteers as control group.
Women with any chronic diseases as hypertension or
diabetes; morbid obesity (defined as body mass index
(BMI) > 40 kg/m2, or > 35 kg/m2 and experiencing
obesity-related adverse health effects); conditions affecting
pregnancy such as placenta previa, placenta accreta, severe
intrauterine growth restriction, or pre-eclampsia; a difficult
labour as macrosomic newborn, a breech delivery, or a
shoulder dystocia delivery; connective tissue diseases;
pelvic organ prolapse of any degree, stress urinary
incontinence (SUI) pre-existing pregnancy; previous
pelvic surgeries; or operative VD were excluded. We also
excluded women who were smokers or had a history of
drugs potentially affecting micturition.

Sample size and Sampling Technique

We used G*Power 3.0.1.0 software to calculate the
required sample size. Based on previous report, the average
posterior urethrovesical angle was reported to be 57° six
months postpartum, compared to an angel of 44.5° among
nulliparous women. With an alpha error of 5% and power
of 80%, the required sample size was determined to be 51
women per group. A non-probability consecutive sampling
technique was employed to recruit eligible women.

Data collection and Study’s Visits:

The study consisted of three visits. The initial visit was
conducted at 38-40 week of pregnancy and the following
data was collected: demographic characteristics, mode of
delivery, and transperineal ultrasound scan results. The

transperineal ultrasound scans were repeated six weeks
and six months after delivery. The primary outcome in
the present study was the effect of pregnancy and mode
of delivery on PFM function, as assessed by transperienal
(US) assessment of the change in the posterior
urethrovesical angle.

Trans-perineal US was performed with
MINDRAY, SONOSCAPE ultrasound machines with
a convex probe 3.5-MHz using a translabial-perineal
approach at midsagittal plane, and vaginal probe 6.5- MHz.
After putting female in the lithotomy position,with half
full bladder, we detect the uretherovesical junction (UVJ)
at rest and during coughing and straining. The posterior
urethro-vesical angle ‘B-angle formed by the urethral
axis and a line drawn tangent to the posterior edge of the
bladder base near the bladder neck, was measured at rest
and during straining. The proximal pubo-urethral distance
was measured at rest and during straining.

STATISTICAL ANALYSIS

Data analysis and interpretation was conducted
using SPSS (Statistical Package for the Social Science;
SPSS Inc., Chicago, IL, USA) version 22 for Microsoft
Windows. Quantitative data were described in terms of
mean + standard deviation (£SD), while qualitative data
were expressed as frequencies (number of cases) and
relative frequencies (percentages). Comparisons between
quantitative variables were done using unpaired Student’s
t-test for parametric data or Mann-Whitney Rank Sum test
for non-parametric data. Chi-square test was performed
for categorical variables. A probability value (p-value) less
than 0.05 was considered statistically significant.

RESULTS

The present study included 100 pregnant women
and 45 healthy controls. The mean age of the pregnant
women was 25.3 + 4.7 years compared to 25.9 +4.7
years in the control group (p=0.532). The mean weight
was significantly higher in pregnant women (75.45 + 9.2
versus 70.22 + 7.3kg in control group; p <0.001). The
baseline mean posterior urethrovesical angle in pregnant
women was 136.47 £ 5.2° at rest and 103.8 + 1.89° at
Valsalva maneuver; which were significantly higher than
control group values (p <0.001). Table 1 showed the
demographic characteristics of the included women.

Forty-one percent of the pregnant women underwent
CS delivery. At week 6 after delivery, the pregnant women
had statistically significant higher posterior urethrovesical
angle at rest than control group (124.26 + 5.3°
versus 105.88 +1.89°, respectively; p <0.007). Similarly,
pregnant women had statistically significant higher
posterior urethrovesical angle at Valsalva maneuver. Six
months after delivery, pregnant women had statistically
significant higher posterior urethrovesical angle at rest
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than control group (112.83 + 4.66° versus 103.71 + 1.77°,
respectively; p <0.001). A similar finding was observed
for posterior urethrovesical angle at Valsalva maneuver
(Table 2). Regarding the impact of mode of delivery on
posterior urethrovesical angle, patients with VD had
statistically significant higher posterior urethrovesical

Table 1: Baseline characteristics of the included subjects

angle at rest and stress six weeks after delivery than patients
underwent CS delivery (p =0.014 and 0.015, respectively).
Although a similar finding was observed at six months
after delivery (p =0.04), However, the difference in PUVA
according to mode of delivery at six months was clinically
subtle (Figure 1).

Variables Pregnant Women (N =100) Control (N =50) P-value
Age (years), mean +SD 25.3+4.7 25.9+4.7 0.532
Weight (Kg), mean £SD 75.45+9.2 70.22 £7.3 <0.001
PUVA at rest, mean +£SD 136.47£5.2 103.8 +1.89 <0.001
PUVA at Valsalva, mean +£SD 145.35+£5.89 112.11 £2.08 <0.001
Mode of delivery, No (%)
VD 59 (59%) L .
cS 41 (41%)

Table 2: Postpartum PUVA of the included subjects
Variables Pregnant Women (N =100) Control (N =50) P-value
PUVA at rest (6 weeks), mean £SD 12426 +£5.3 105.88 £1.89 <0.001
PUVA at Valsalva (6 ks),

at Valsalva (6 weeks) 130.97 +5.6 11231 £1.89 <0.001

mean +SD
PUVA at rest (6 months), mean =SD 112.83 +4.66 103.71 £1.77 <0.001
PUVA at Valsalva (6 months), 116.81 +4.6 11231 1.89 <0.001

mean +SD
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Fig. 1: The difference in PUVA between women with NVD and CS at 3 and 6 months after delivery

207



MODE OF DELIVERY AND POSTERIOR URETHROVESICAL ANGLE

DISCUSSION

Pregnancy and delivery are one of the well-established
risk factors of postpartum Ul and genital organs prolapse.
However, the impact of mode of delivery on pelvic floor
muscle function among women who did not develop UI
is still unclear. In the present study, continent women
showed statistically significant higher values of posterior
urethrovesical angle at rest and valsalva maneuver from
six week after delivery till the third month postpartum.
However, the values of posterior urethrovesical angle in
pregnant women decreased to near the normal range of
the angle six months after delivery. Although, women who
underwent VD had higher values of postpartum posterior
urethrovesical angle to women underwent CS after six
months of delivery, the postpartum posterior urethrovesical
angle was within normal accepted range in both groups.

Posterior urethrovesical angle is the angle between
the floor of the bladder and upper part of urethra which
is situated normally at 90-100°; previous reports showed
that the increase in the posterior urethrovesical angle
is significantly correlated with development of UI and
prolapsel'”. On the other hand, transperineal US has
gained much popularity over the past three decades as a
valid and reliable assessment tool of pelvic floor anatomy
and physiology!"®. According to Alper and colleagues!'?”,
significant changes in the posterior urethrovesical angle
widening at rest and at Valsalva maneuver which predispose
to Ul- can be demonstrated and proved by transperineal
US. In the present study, we utilized transperineal US to
assess the change in the posterior urethrovesical angle till
the sixth month after delivery; we found that pregnancy and
labour had a transient effects on posterior urethrovesical
angle among continent women that lasted from six weeks
before delivery to the third month postpartum. However,
the values of posterior urethrovesical angle return to
their normal accepted range six months after delivery.
In agreement with our findings, Wijma and colleagues®”
reported that pregnant women had significantly more
widening of the angle of the urethrovesical junction
six months after VD, compared to nulliparous women.
Another prospective study that the urethrovesical angle
and the urethral mobility increased significantly 3 months
after delivery®!,

According to recent global figures, there is a continuous,
dramatic, increase in the rate of CS delivery worldwide,
the rate of CS delivery increased from 6.7% in 1990
to 19.1% in 2014, while the rate was much higher in
Egypt (51.8%)1?. It was reported that one of the reasons
for this increased trends of CS delivery is the fear of genital
modifications after VD, with their subsequent effects on
postpartum pelvic floor muscle function2), In the
present study, patients with VD had statistically significant
higher posterior urethrovesical angle three months after

delivery than patients with CS. Although, women who
underwent VD had higher values of postpartum posterior
urethrovesical angle to women underwent CS after six
months of delivery; however, the difference in PUVA
according to mode of delivery at six months was clinically
subtle. These findings can reflect that the postpartum
change in pelvic floor muscle function can be related
to pregnancy itself, rather than the mode of delivery. In
concordance with our findings,

We acknowledge that the present study has a number
of limitations. The study was conducted in one center
only which may affect the generalizability of our findings.
Another limitation is the disproportional sample size
between pregnant women and age-matched healthy
controls.

CONCLUSION

In conclusion, the present study showed that pregnancy
and delivery negatively affect the posterior urethrovesical
angle, as assessed by transperienal US. Pregnant women
had sustained higher values of posterior urethrovesical
angle over a period of six months after delivery, compared
to healthy nulliparous women. On the other hand,
the VD did not have a notable impact on the posterior
urethrovesical angle six months after delivery when
compared to CS delivery. Thus, elective CS delivery
should not be recommended on the basis of fear of higher
risks of UI after VD. Further long-term studies are still
needed to confirm our findings and to study the impact of
the change in the postpartum posterior urethrovesical angle
on the PFM dysfunction-related disorders.
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