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Objective: To study the degree of trauma and levator ani muscle contraction function after
pelvic floor reconstruction and traditional surgical treatment of pelvic organ prolapse.
Methods: Patients with III-IV pelvic organ prolapse who received surgical treatment in our
hospital between May 2011 and October 2015 were randomly divided into observation group
who received vaginal hysterectomy combined with pelvic floor reconstruction and control
group who received vaginal hysterectomy combined with colporrhaphy, and then the degree
of trauma, urodynamics and levator ani muscle contraction function were compared between
two groups of patients. Results: Operating time, intraoperative blood loss as well as serum
CRP, IL-1毬, TNF-毩, Ins, NE and E content were not significantly different between two
groups (P>0.05); 2 weeks after operation, maximum bladder volume and QMax of observation
group were significantly higher than those of control group, PdetQMax, PdetMax and PVR
were significantly lower than those of control group (P<0.05), LAT and LHS under resting
state were not significantly different from those of control group (P>0.05), LAT under Valsalva
maneuver was significantly more than that of control group while LHS under Valsalva
maneuver was significantly less than that of control group (P<0.05). Conclusions: Pelvic floor
reconstruction treatment of pelvic organ prolapse has equivalent degree of surgical trauma to
traditional surgery, and has better effect on improving the urination function and levator ani
muscle contraction function than traditional surgery.
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1. Introduction
Pelvic organ prolapse (POP) is the downward ectopia of female
reproductive organ and adjacent viscera caused by decreased pelvic
tissue support function, and the pelvic floor muscle fascia and
uterine ligament damage or degradation are the common causes of
weakened pelvic support function. POP is common in middle-aged
and elderly women, there is POP in more than 50% of multipara,
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and if not treated in time, it can cause serious impact on the quality
of life[1,2]. Conservative treatment effect is not good for severe

POP, and surgical treatment is needed to reconstruct pelvic floor
structure and recover pelvic support function. Vaginal hysterectomy
combined with posterior colporrhaphy is the traditional way of
POP surgery, its advantage lies in relatively simple operation, but
it will destroy the integrity of local tissue structure, causes bigger
overall level of trauma, and is also with higher postoperative
recurrence rate[3,4]. Pelvic floor reconstruction is a POP surgery
developed on the basis of the integral theory in recent years, which
uses non-absorbable meshes to replace pelvic support tissue and
strengthen pelvic support function for viscera in pelvic cavity[5]. In
the following study, the degree of trauma and levator ani muscle
contraction function after pelvic floor reconstruction and traditional
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surgical treatment of pelvic organ prolapse were analyzed.

2. Materials and methods
2.1. Research subjects
A total of 77 patients with III-IV pelvic organ prolapse who
received surgical treatment in our hospital between May 2011 and
October 2015 were selected as research subjects, all patients were
diagnosed with III-IV pelvic organ prolapse according to POP-Q
division, and after preoperative examination was completed, they
received surgery. According to random number table, the included
patients were divided into observation group and control group who
received different ways of operation. Observation group included
38 cases and received pelvic floor reconstruction, they were
(65.9±7.2) years old, the age of menopause was (50.5±6.9) years
old, the average gravidity was (2.32±0.52) and the average parity
was (1.57±0.25); control group included 39 cases and received
traditional surgical treatment, they were (66.3±7.5) years old, the age
of menopause was (50.9±6.5) years old, the average gravidity was
(2.39±0.49) and the average parity was (1.61±0.23). The two groups
of patients were not significantly different in general information.

2.2. Treatment methods
Both groups of patients started vaginal use of estradiol 1 week
before operation and conducted bowel preparation 1 day before
operation. Control group received vaginal hysterectomy combined
with colporrhaphy: after general anesthesia, a longitudinal incision
was made in anterior vaginal wall until the anterior fornix to sharply
and bluntly dissect the vesicovaginal space, the protruded bladder
was freed, and the bladder surface fascia and anterior vaginal wall
were by purse-string suture; a longitudinal incision was made in
posterior vaginal wall to sharply and bluntly dissect the posterior
vaginal wall mucosa, free the protruded rectum to the sides and
expose levator ani muscle, and the rectum surface fascia and
posterior vaginal wall were by purse-string suture; and then the
bilateral uterine blood vessels, cardinal ligament, round ligament
and proper ligament were sutured in turn, and the uterus was freed
and then removed. Observation group received vaginal hysterectomy
combined with pelvic floor reconstruction: same method as that
of control group was used to made the incisions in anterior and
posterior vaginal walls, the blood vessels and ligaments were freed,
the uterus was removed, and then pelvic floor reconstruction was

conducted; outside-in puncture was made in superior lateral 4 cm
within the obturator, superior sling was placed in the out position, a
puncture was made in 3 cm below 1cm beside the anterior puncture
point to place middle sling, a puncture was made in 3 cm below 3
cm outside the anus to place inferior sling, the patch was placed,
the bladder and vaginal fornix were placed above the patch, and
absorbable suture was used for suturing.

2.3. Assessment of the degree of trauma
Intraoperative blood loss and operating time of two groups of
patients were recorded, 5ml of peripheral venous blood was collected
before operation and immediately after operation and centrifuged to
separate serum, and the enzyme-linked immunosorbent assay was
used to determine C-reactive protein (CRP), interleukin 1毬(IL-1毬),
tumor necrosis factor-毩(TNF-毩), insulin (Ins), epinephrine (E) and
norepinephrine (NE) content. 2 weeks after operation, urodynamic
study instrument was used to determine maximum bladder volume,
maximum flow rate (QMax), detrusor pressure corresponding to
QMax (PdetQMax), maximum detrusor pressure (PdetMax) and
residual urine volume (PVR).

2.4. Assessment of levator ani muscle function
Two weeks after operation, three-dimensional diasonograph was
used for ultrasonic exploration, 3D volume probe with frequency
12.5 MHz was selected, patients emptied the rectum and bladder and
took lithotomy position during inspection, 2D imaging was used at
first to obtain pubic symphysis, urethra, vagina as well as rectum and
anus; and then it was switched to 3D volume scanning, 3D pelvic
floor images were obtained respectively under resting state and
Valsalva maneuver, and the levator ani thickness (LAT) and levator
hiatus size (LHS) were measured respectively.

2.5. Statistical processing methods
SPSS20.0 software was used to input and analyze data,
measurement data analysis between two groups was performed by t
test and P<0.05 indicated statistical significant differences.

3. Results
3.1. Assessment results of degree of trauma of two groups

Table 1
Comparison of serum CRP, IL-1毬 and TNF-毩 content between two groups.
Groups
Observation group
Control group
t
P

Case No.
38
39

CPR (mg/L)
4.28±0.52
4.42±0.67
0.384
＞0.05

Before operation
IL-1毬 (ng/mL)
36.79±5.12
37.12±4.59
0.771
＞0.05

TNF-毩(ng/mL)
20.58±3.14
21.08±2.92
0.193
＞0.05

CPR (mg/L)
10.38±1.85
11.15±1.47
0.528
＞0.05

After operation
IL-1毬(ng/mL)
86.64±10.12
88.13±11.38
0.463
＞0.05

TNF-毩(ng/mL)
52.67±7.81
53.34±7.56
0.714
＞0.05
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Operating time and intraoperative blood lossof observation group
were not significantly different from those of control group (P>0.05);
serum CRP, IL-1毬, TNF-毩, Ins, NE and E content of both groups
after operation were significantly higher than those before operation
(P<0.05) and CRP, IL-1毬, TNF-毩, Ins, NE and E content were not
significantly different between two groups (P>0.05), shown in Table
1 and Table 2.

3.2. Assessment results of urodynamics
Maximum bladder volume and QMax of observation group
were significantly higher than those of control group, PdetQMax,
PdetMax and PVR were significantly lower than those of control
group (P<0.05), shown in Table 3.

3.3. Assessment results of levator ani muscle contraction
function
LAT and LHS under resting state were not significantly different
between two groups (P>0.05); LAT under Valsalva maneuver of
observation group was significantly more than that of control group,
LHS under Valsalva maneuver was significantly less than that of
control group (P<0.05) (Table 4).

4. Discussion
POP is a common disease in the multipara as well as middleaged and elderly women after menopause, and the pelvic support
structure injury caused by childbirth and the pelvic support structure
degradation caused by decreased postmenopausal estrogen levels

are the common causes of POP. POP can cause the descending of
viscera in pelvic cavity along the vaginal longitudinal axis, severe
cases may prolapse from the vaginal mouth, the bladder and urethra
mainly protrude through the anterior vaginal wall, the rectum and
small intestine mainly protrude through posterior vaginal wall,
and the patients’ daily life will be severely affected. Patients with
moderate to severe POP mostly cannot obtain ideal curative effect
by conservative treatment, and need to accept surgery[6,7]. Vaginal

hysterectomy combined with anterior and posterior colporrhaphy is
a traditional way of surgery, the operation is relatively simple, but
the postoperative recurrence rate is high. As the surgery just sutures
the self tissue to reinforce the pelvic support structure, the repaired
pelvic floor is still with weak support and easy to tear; what’s more,
patients with severe POP are mostly with combined defects of
multiple parts within the pelvic cavity, the operation method ignores
the repair of vaginal side[8]. Together, the above factors cause higher
recurrence rate and unsatisfactory curative effect after vaginal
hysterectomy combined with anterior and posterior colporrhaphy
treatment of POP[9,10].
Pelvic floor reconstruction uses non-absorbable meshes to replace
pelvic support tissue, strengthen the pelvic floor tissue support
function and make pelvic organs fixed in the normal anatomic
positions[11]. In order to specify the clinical value of pelvic floor
reconstruction treatment of POP, the intraoperative situation of the
two surgical methods was compared at first in the study, and the
operating time and intraoperative blood loss of observation group
were not significantly different from those of control group. It
means that using patch for pelvic floor reconstruction on the basis of
vaginal hysterectomy will not increase the trauma from operation,
and the two operation methods are with equivalent operating
time and intraoperative blood loss. Surgical trauma is not only

Table 2
Comparison of serum Ins, NE and E content between two groups.
Groups
Observation group
Control group
t
P

Case No.

Ins (IU/mL)
6.95±0.84
7.14±0.88
0.237
＞0.05

s38
39

Before operation
NE (ng/mL)
35.65±5.62
34.64±4.59
0.562
＞0.05

E (ng/mL)
23.14±3.79
22.68±4.04
0.379
＞0.05

Ins (IU/mL)
17.95±2.25
18.19±2.73
0.104
＞0.05

After operation
NE (ng/mL)
79.14±9.33
80.42±9.14
0.659
＞0.05

E (ng/mL)
57.56±7.81
58.14±9.32
0.457
＞0.05

Table 3
Comparison of urodynamic indexes between two groups after treatment.
Groups
Observation group
Control group
t
P

Case No.
38
39

Maximum bladder volume (mL)
478.21±69.14
422.19±58.29
6.982
＜0.05

Qmax(mL/s)
18.32±2.52
12.14±1.94
7.658
＜0.05

PdetQMax(cmH2O)
14.28±1.85
18.95±2.68
7.092
＜0.05

PdetMax(cmH2O)
22.49±3.95
26.63±4.18
6.183
＜0.05

PVR(mL)
39.49±5.59
58.64±7.97
8.581
＜0.05

Table 4
Comparison of LAT and LHS under resting state and Valsalva maneuver between two groups.
Groups
Observation group
Control group
t
P

Case No.
38
39

Resting state
LAT(mm)
8.12±0.81
8.05±1.02
0.192
＞0.05

LHS(cm2)
13.24±1.85
13.09±1.77
0.227
＞0.05

Valsalva maneuver
LAT(mm)
LHS(cm2)
10.12±1.85
15.59±2.28
8.84±1.09
20.31±3.89
7.182
7.914
＜0.05
＜0.05
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characterized by the change of the operating time and intraoperative
blood loss, but can also cause the change of the internal environment
and the increased generation of a variety of cytokines and hormones.
CRP is a kind of non-specific acute phase protein, and when the
body is stimulated by trauma, surgical trauma and other factors,
the liver will synthesize large amounts of CRP and secrete them
into the blood; IL-1 毬 and TNF- 毩 are the massive secreted
inflammatory mediators after traumatic reaction; insulin is the
significantly increased endocrine hormone along with the surgical
trauma-induced insulin resistance; NE and E are the products of
the sympathetic nervous excitement and are secreted by the adrenal
medulla, and surgical trauma will cause sympathetic activation and
lead to increased secretion of NE and E. In the study, the analysis
of internal environment-related molecules between the two groups
of patients showed that serum CRP, IL-1毬, TNF-毩, Ins, NE and E
content of observation group were not significantly different from
those of control group. The above analysis confirms that pelvic floor
reconstruction and traditional surgical treatment of POP are with
equivalent degree of trauma.
Weakened pelvic floor support function in patients with POP will
cause oppressed urethra or excessive urethral ectopia. The abdominal
external pressure of normal female can transmit through the posterior
ligament of urethral pubic symphysis, fascia within pelvic cavity and
other support structures, acts on the proximal urethra and posterior
bladder neck wall and controls the urination[12,13]. After pelvic
floor support is weakened and pelvic cavity viscera are displaced,
the micturition function in patients with POP will be affected,
characterized by urinary retention or incontinence[14]. Good pelvic
repair and pelvic floor reconstruction can improve the urination
function in patients with POP[15], and the analysis of urodynamics
in the study confirmed that maximum bladder volume and QMax
of observation group were significantly higher than those of control
group while PdetQMax, PdetMax and PVR were significantly
lower than those of control group (P<0.05). Among the many pelvic
support structures, levator ani muscle support for pelvic viscera is
the most important[16], and levator ani muscle contraction can shrink
the levator ani muscle hiatus, resist the increase of intra-abdominal
pressure and stabilize pelvic viscera[17,18]. In the study, the analysis
of levator ani muscle function after two operation showed that LAT
and LHS under resting state were not significantly different between
two groups, and LAT under Valsalva maneuver of observation group
was significantly more than that of control group while LHS under
Valsalva maneuver was significantly less than that of control group.
This means that after pelvic floor reconstruction, the levator ani
muscle contraction function is more ideal when intra-abdominal
pressure increases, and pelvic floor reconstruction has better effect
on improving levator ani muscle contraction function than traditional
surgery.
To sum up, pelvic floor reconstruction treatment of pelvic organ
prolapse has equivalent degree of surgical trauma to traditional
surgery, and has better effect on improving the urination function
and levator ani muscle muscle contraction function than traditional
surgery.
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