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Observation of the effect of physical rehabilitation therapy
combined with the medication on pelvic floor dysfunction
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Abstract. We observed the effects of physical rehabilitation
therapy combined with medication on pelvic floor dysfunc-
tion (PFD). We collected the medical records of 84 maternal
patients with PFD who received treatment at the Affiliated
Hospital of Hebei University between May 2015 and
October 2016. These patients were randomly divided into two
groups, the control group (n=42) and observation group (n=42).
In the control group, patients received conventional physical
rehabilitation therapy while in observation group, patients
received the shixiao powder combined with siwu decoction
in addition to the physical rehabilitation. The therapeutic
effects were compared between the two groups. The total
effective rate of the observation group was 97.6%, which was
significantly higher than 78.6% in the control group (P<0.05).
In observation group, the index scores of pelvic floor func-
tion under rest state, such as electromyo-graphy amplitude,
contraction force, coordinate strength and urine flow rate, were
significantly higher than those in control group (P<0.05). The
rate of Grade II perineal muscle strength in the observation
group was 7.32%, which was significantly lower than 47.62%
in control group (P<0.05). In observation group, the rates of
Grade III and Grade IV muscle strength were respectively
4391 and 29.26%, which were significantly higher than those
in control group (P<0.05). Before the administration of treat-
ment, there were no significant differences in the comparison
of the urinary incontinence and sexual life quality of patients
between the two groups (P>0.05). In observation group, after
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treatment, the rehabilitation effects of urinary incontinence and
sexual life quality at 3 months post-delivery were significantly
better than those in control group (P<0.05). Before treatment,
there were no significant differences in the comparison of
levels of C-reactive protein (CRP) and interleukin-10 (IL-10)
between the two groups (P>0.05), however, after treatment, the
levels of CRP and IL-10 of patients in observation group were
significantly lower than those in control group (P<0.05). In the
observation group, the incidence rate of complications (7.14%)
were significantly lower than that in control group (23.81%;
P<0.05). Therefore, physical rehabilitation therapy combined
with the shixiao powder and siwu decoction exhibits significant
efficacy in the treatment of PFD by effectively improving the
pelvic floor functions, increasing perineal muscle strength, and
decreasing expression levels of inflammatory factors, which
can significantly ameliorate life quality and reduce the inci-
dence rate of complications. Thus, this treatment method shows
great application value in clinical practice.

Introduction

Pelvic floor dysfunction (PFD), a type of common gyneco-
logical disease in women, refers to the pelvic tissues that are
affected by various pathogenesis and the external environment.
This affects decreased immune ability and weakened structure,
which leads to the susceptibility of pelvic organ displacement
due to injured tissues, which leads to the abnormal location
of organs and induces functional PFD (1-3). Clinical data (4)
indicate that physical rehabilitation therapy, combined with
herbal treatment, can effectively enhance pelvic functions and
increase perineal muscle strength. Combination therapy, thus,
represents a current trend in treatment of PFD. In this study,
we mainly investigated the efficacy of physical rehabilitation
therapy combined with medication on PFD.

Patients and methods

Sample selection. We collected the medical records of
84 maternal patients with PFD who received treatment at the
Affiliated Hospital of Hebei University between May 2015
and October 2016. The inclusion criteria were as follows:
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i) patients were diagnosed with PFD in accordance to the
relevant criteria (5); ii) patients with single pregnancy and
without lochia on 42nd day after deliverys; iii) patients with
clear consciousness and good compliance; iv) patients without
any diseases in major organs, such as the heart, liver and kidney
and v) patients who signed the written informed consent. The
exclusion criteria were as follows: i) patients who dropped out
of this study, ii) patients with a history of pelvic operation and
iii) patients with mental diseases.

A total of 84 patients were randomly divided into either the
control group (n=42) or the observation group (n=42). In the
control group, the ages of patients ranged from 22 to 35 years
with an average of 28.62+3.17 years. The disease course had
lasted from 1-29 months with an average of 14.65+2.85. In
terms of the perineal muscle strength, there were 20 patients
with Grade I, 17 with Grade II, 4 with Grade III and 1 with
Grade I'V. In the observation group, the ages of patients ranged
from 23 to 36 years with an average of 29.43+3.29 years. The
disease course lasted from 2-31 months with an average of
15.89+2.96. In terms of perineal muscle strength, there were
18 patients with Grade I, 20 with Grade II, 3 with Grade III,
and 1 with Grade I'V. The comparisons of the baseline mate-
rial between the two groups showed no statistically significant
differences (P>0.05). This study was approved by the Ethics
Committee of the Affiliated Hospital of Hebei University.
Signed written informed consents were obtained from all
participants before the study.

Methods. In the control group, patients received conventional
physical rehabilitation therapy. The physical rehabilitation
therapy was conducted as follows: patients received a combina-
tion treatment of biological feedback and electrical stimulation
via PHEMX. The load of treatment was adjusted according to
the condition of patients. The treatment was conducted 2 times
a week with 2-3 days in between, and lasted for a total of
2 courses (8 weeks/course). Next, training of pelvic floor was
conducted as follows: after rehabilitation treatment, maternal
patients were guided to perform an exercise of contraction
of the pelvic muscle, i.e., contraction exercise of levator ani
muscle, in which patients avoided the abdominal muscle being
under stress. The exercise lasted for 10-15 min, and was carried
out 2 times/day. Long-term training was considered.

In addition to the physical rehabilitation exercise that was
the same as in the control group, patients in the observation
group took shixiao powder and siwu decoction. The prescrip-
tion included: 15 g of trogopterus dung; 12 g of rehmannia
glutinosa; 12 g of angelica sinensis; 10 g carbo of typhae
pollen, 9 g of ligusticum wallichii, 9 g of cyperus rotundus
and 6 g of licorice. Drugs were soaked in water for 30 min,
which was followed by boiling on intense fire and decoction
on slow fire for 15 min. The methods of medication included
2 times/dose and 1 dose/day for a total of 3 weeks.

Observation and evaluation indexes. At the end of the third
week in treatment, we observed the clinical efficacy of patients
in both groups (6). Patients with Grade V muscle strength, 0 in
fatigue, normal vaginal pressure and tension and elimination
of symptoms was considered to be cured, while patients with
an increase in muscle strength over 2 grades was deemed as
effective (5).
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At the end of third week in treatment, we also compared the
pelvic floor function and grades of perineal muscle strength of
patients between the two groups. The perineal muscle strength
was graded in accordance with the following criteria (7).
Grade I for perineal muscle that could not contract or could
only contract for 1 sec. Grade II for perineal muscle that could
perform incomplete contraction 2 times (2 sec/time). Grade 111
for perineal muscle that could perform complete contraction
3 times (3 sec/time). Grade IV for perineal muscle that could
perform contraction 4 times (4 sec/time). Finally, Grade V
for perineal muscle that could perform complete contraction
5 times or more (5 sec/time). Complications due to treatment
included urinary incontinence, abscission of pelvic organs and
anal dysfunction.

In addition, at the end of the third month after delivery, we
observed the recovery of urinary incontinence and sexual life
quality of patients of both groups (8).

Before treatment and at the end of the third week in the
treatment, we collected 3 ml of blood from each patient in
order to assay for levels of inflammatory factors in serum
via enzyme-linked immunosorbent assay (ELISA), which
included C-reactive protein (CRP) and interleukin-10 (IL-10).
Procedures were carried out in strict accordance to the
instructions of the ELISA kits of CRP and IL-10 (Shanghai
Lan School of Biological Science and Technology Co., Ltd.,
Shanghai, China). We observed the incidence of complications
of patients in both groups during the treatment.

Statistical analysis. SPSS 20.0 software (IBM SPSS, Armonk,
NY, USA) was adopted for statistical analysis. The measure-
ment data are presented as mean * standard deviation.
Chi-square test was adopted for comparison of count data,
and paired-samples t-test for comparison of measurement
data. P<0.05 suggested that the difference was statistically
significant.

Results

Comparison of clinical efficacy between the two groups. The
total effective rate of observation group was 97.6%, which
was significantly higher than 78.6% in control group (P<0.05;
Table I).

Comparison of pelvic function of patients between the two
groups. In the observation group, the index scores of pelvic
floor function at rest state, such as the electromyography
amplitude, contraction force, coordinate strength and urine
flow rate, were significantly better than those in control group
(P<0.05; Table II).

Comparison of perineal muscle strength of patients between
the two groups. The rate of Grade II perineal muscle strength
in the observation group was 7.32%, which was significantly
lower than 47.62% in the control group (P<0.05). In observa-
tion group, the rates of Grade I1T and Grade IV muscle strength
were, respectively, 43.91 and 29.26%, which were significantly
higher than those in the control group (P<0.05; Table I1I).

Comparison of rehabilitation in urinary incontinence and
sexual life quality of patients between the two groups. Before
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Table I. Comparison of clinical efficacy between the two groups (n).

Total effectiveness rate

Group Case Cure Effective Invalid of treatment (%)
Control group 42 22 11 9 78.6
Observation group 42 34 1 97.6
e 9.016
P-value <0.05
Table II. Comparison of pelvic function of patients between the two groups (mean =+ standard deviation).

Electromyography Contraction Coordinate Urine flow
Group amplitude at rest force strength rate
Control group (n=42) 17.59+6.83 50.05+9.24 3.27+1.36 22.89+6.79
Observation group (n=42) 7.52+4.23 68.71£10.13 6.27£1.75 39.96+7.14
t-test 8.445 9.165 10.032 11.728
P-value <0.05 <0.05 <0.05 <0.05
Table III. Comparison of perineal muscle strength of patients between the two groups [n (%)].
Group Grade | Grade II Grade III Grade IV Grade V
Control group (n=42) 8 (19.05) 20 (47.62) 12 (28.57) 2 (4.76) 1(2.38)
Observation group (n=42) 2 (4.88) 3(7.32)? 18 (43.91) 12 (29.26) 6 (14.63)
. 0.165 8.326 7.094 8.815 0.094
P-value >0.05 <0.05 <0.05 <0.05 >0.05

*Compared with control group, P<0.05.

Table IV. Comparison of rehabilitation in urinary incontinence and sexual life quality of patients between the two groups (n).

Urinary incontinence

Sexual life quality

Group Effective Ineffective Effective Ineffective
Control group (n=42) 34 8 33 9
Observation group (n=42) 41 1 39 3

. 9.785 9.164 10.907 7.821
P-value <0.05 <0.05 <0.05 <0.05

treatment, there were no significant differences in the compar-
ison of urinary incontinence and sexual life quality of patients
between the two groups (P>0.05). In the observation group, after
treatment, the rehabilitation effects of urinary incontinence and
sexual life quality in 3 months after delivery were significantly
better than those in control group (P<0.05; Table I'V).

Comparisons of CRP and IL-10 levels before and after
treatment of patients in the two groups. Before treatment,
there was no significant difference in the comparison of the
levels of CRP and IL-10 between the two groups (P>0.05).

After treatment, the levels of CRP and IL-10 of patients in
the observation group were significantly lower than those in
control group (P<0.05; Table V).

Comparison of incidence rates of complications between
the two groups. In the observation group, the incidence rate
of complications (7.14%) were significantly lower than that in
control group (23.81%; P<0.05; Table VI).

Analysis of a typical case. A female patient in the observa-
tion group aged 31 years, 12 months of disease course, and
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Table V. Comparisons of CRP and IL-10 levels before and after treatment of patients in two groups.

CRP (mg/1) IL-10 (ug/)

Group Before treatment After treatment Before treatment After treatment
Control group (n=42) 81.54+£8.93 42.77+4 45 105.92+12.52 68.32+5.66
Observation group (n=42) 81.64+9.12 36.05+4.03 106.73+11.93 54.41£7.02
t-test 0.172 9.116 0.115 10.773
P-value >0.05 <0.05 >0.05 <0.05
CRP, C-reactive protein; IL-10, interleukin-10.
Table VI. Comparison of incidence rates of complications between the two groups [n (%)].

Urinary Abscission of Anal Incidence
Group incontinence pelvic organs dysfunction rate
Control group (n=42) 4(9.52) 3(7.14) 3(7.14) 10 (23.81)
Observation group (n=42) 2 (4.76) 1(2.38) 0 () 3(7.14)
% 12.531
P-value <0.05

Figure 1. On the left, rest state; on the right, Valsalva action. Arrow indicates
the choanoid urinary tract.

Grade IIT pelvic muscle strength, had the clinical manifesta-
tion of urinary incontinence. Before treatment, the ultrasonic
examination showed the choanoid urinary tract (Fig. 1),
Grade II cystocele and Grade II prolapse of uterus (Fig. 2).
After the combination treatment of physical rehabilitation
therapy and shixiao powder and siwu decoction, this patient
was cured without any complications in treatment.

Discussion

Studies have shown that PFD is characterized by a high
incidence rate (9,10). At delivery, there is an excessive pull
of pelvic muscle, ligament and fascia tissue, which can injure
the perineal tendon at the attachment point of pelvic muscle,
resulting in an alteration of attachment point, decrease in
innervation ability and reduction in pelvic muscle strength,

Figure 2. Grade II, cystocele and Grade II, prolapse of uterus. Arrows indi-
cate cystocele and prolapse.

causing further dysfunction. PFD can induce urinary dysfunc-
tion of patients, giving rise to the abscission of pelvic organs,
stress urinary incontinence and anal dysfunction and thus, the
patients' regular life can be severely affected (11-13).

Physical rehabilitation therapy refers to a treatment pattern
in which the PHEMX machine is applied in order to perform
electrical stimulation according to the biological response
of the body and physical rehabilitation therapy, with advan-
tages that are non-invasive, painlessness, with fewer adverse
reactions and significant efficacy, effectively ameliorating
the pelvic functions and the clinical symptoms of maternal
women (14-17). However, since physical rehabilitation therapy
only relies on current feedback and exercise of pelvic muscle,
it is susceptible to therapeutic errors which can decrease the
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medical consultation rate and affect the continuity of treat-
ment. Therefore, for patients in the observation group, we
applied shixiao powder and siwu decoction in addition to the
physical rehabilitation therapy, which aims, based on Chinese
Medicine, to increase the therapeutic efficacy and promote the
improvement in conditions of patients. In this prescription,
compatible application of rehmannia glutinosa (for nourishing
yin, tonifying blood, enriching essence and marrow), ligus-
ticum wallichii (promoting the circulation of gi and blood),
cyperus rotundus (for soothing the liver and regulating vital
energy), licorice (clearing heat and tonifying gi, and regulating
herbal property), and other drugs can effectively ameliorate the
symptoms of patients after delivery, such as gi stagnation and
blood stasis and blood loss, which reaches the goal of invigo-
rating spleen-stomach and replenishing gi, enriching blood,
promoting blood flow, strengthening body resistance and
eliminating evil, thus accelerating the treatment and promoting
the rehabilitation of patients (10,18,19). According to modern
pharmacology (20,21), herbal treatment can promote the blood
circulation of perineal tissues, eliminate symptoms of qi stag-
nation and blood stasis and enhance pelvic muscle strength
to prompt the self-recovery of connective tissue, fascia tissue
and ligament tissue and increase muscle tone. Thus, herbal
treatment, plus physical stimulation and exercise of pelvic
functions, can rapidly increase the rehabilitation efficiency
of pelvic function, and decrease the incidence rate of urinary
incontinence, anal dysfunction and abscission of pelvic tissues.

The results of this study revealed that the total effective rate
of observation group was 97.6%, which was significantly higher
than the 78.6% in control group (P<0.05). In the observation
group, the index scores of pelvic floor function under a rest
state, such as electromyography amplitude, contraction force,
coordinate strength and urine flow rate, were significantly
improved when compared to the control group (P<0.05). The
rate of Grade II perineal muscle strength in the observation
group was 7.32%, which was significantly lower than 47.62%
in the control group (P<0.05). In the observation group, the
rates of Grades III and IV muscle strength were, respectively,
4391 and 29.26%, which were significantly higher than those
in control group (P<0.05). In the observation group, after treat-
ment, the rehabilitation effects of urinary incontinence and
sexual life quality in 3 months post-delivery were significantly
better than those in control group (P<0.05). In the observa-
tion group, the incidence rate of complications (7.14%) was
significantly lower than those in the control group (23.81%;
P<0.05). These results confirm that physical rehabilitation
therapy combined with shixiao powder and siwu decoction
can significantly ameliorate pelvic function, increase perineal
muscle strength and decrease the incidence rate of complica-
tion in patients.

Inflammatory factors, such as CRP and IL-10, were posi-
tively involved in the occurrence and development of PFD (22).
In patients with PFD, the levels of inflammatory factors in
the body, such as CRP and IL-10, were significantly higher
than those in healthy women (15). In this study, we found
that before treatment, there were no significant differences in
comparisons of levels of CRP and IL-10 between the groups
(P>0.05). However, after treatment, the levels of CRP and
IL-10 of patients in observation group were significantly lower
than those in control group (P<0.05). These results suggest
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that the physical rehabilitation therapy combined with shixiao
powder and siwu decoction can significantly decrease the
levels of inflammatory factors, and the potential mechanism
may be that physical rehabilitation therapy combined with
shixiao powder and siwu decoction can continuously activate
the bioactive molecules to increase the quantity of myocytes,
promote blood circulation, effectively regulating venous return
and reduces the accumulation of various harmful metabolites
and inflammatory factors, such as CRP and IL-10.

In conclusion, physical rehabilitation therapy combined
with the shixiao powder and siwu decoction exhibits signifi-
cant efficacy in the treatment of PFD by effectively improving
pelvic floor functions, increasing perineal muscle strength, and
decreasing expression levels of inflammatory factors, which
can significantly ameliorate quality of life and reduce the
incidence rate of complications. Thus, this treatment method
shows great application value in clinical practice.
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