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Background: Stress urinary incontinence is a common and widespread problem among women that can 
significantly reduce the quality of life of those affected and potentially result in limitations to the lives and 
activities of their friends and family members. We aimed to observe the effect of floating needle therapy 
combined with acupuncture point embedding in the treatment of female stress urinary incontinence after 
childbirth. 
Methods: A total of 64 postpartum female stress urinary incontinence patients who were treated and 
hospitalized in the Urology Clinic of the Ningbo Traditional Chinese Medicine Hospital of the Zhejiang 
Province from September 2020 to August 2021 were randomly allocated to the experimental group and the 
control group, each with 32 cases. The control group was treated with the drug midodrine combined with 
Kegel training, and the experimental group was treated with floating needle therapy combined with acupoint 
embedding. After 8 weeks of continuous treatment, the pelvic floor muscle strength, urinary incontinence 
score, and the improvement of urine leakage in the 1 h pad test were observed. We then evaluated the 
clinical efficacy of the 2 groups and the state of urinary incontinence at 3 months and 6 months as assessed 
by telephone follow-up. 
Results: After treatment, the pelvic floor muscle strength of the 2 groups had significantly increased, and 
both the urinary incontinence score and the urine leakage volume of the 1 h pad test were significantly 
reduced. The pelvic floor muscle strength of the experimental group was significantly higher than that of 
the control group after treatment, the urinary incontinence score and the amount of urine leakage of the 1 h 
pad test were significantly lower than those of the control group. The total effective rate of the experimental 
group was 90.63% (27/32), which was higher than that of the control group (71.88%, 23/32).
Conclusions: With the benefits of being both convenient and efficient, floating needle therapy combined 
with press-needle acupoint embedding is effective in treating female stress urinary incontinence after 
childbirth.
Trial registration: Chinese Clinical Trial Registry ChiCTR2100047558.
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Introduction

Stress  urinary incontinence (SUI)  is  a  condit ion 
characterized by an involuntary loss of urine in response 
to an increase in intra-abdominal pressure due to effort, 
exertion, sneezing, or coughing. It is a common urological 
disease in middle-aged and elderly women, known as one 
of the 5 chronic diseases that compromise women’s health 
(1-3). According to epidemiological investigations, more 
than 50% of the incidence of SUI is among older women, 
and it seriously affects their physical and mental health and 
social interpersonal communication (4-6). At present, the 
common clinical treatment of SUI with traditional Chinese 
medicine (TCM) has many side effects; many women 
choose to engage in pelvic floor muscle training or Kegel 
exercises, but it is difficult to master the exercises correctly 
(7,8). Although many patients are accepting of traditional 
acupuncture, its effects have been shown to emerge slowly 
in the treatment of SUI (9). Biofeedback therapy devices 
are currently used in clinical practice, and a study revealed 
significant effects on moderate urinary incontinence after 3 
courses of treatment (10). Patients with severe SUI treated 
with tension-free urethral suspension will undoubtedly 
experience increased physical and mental distress as well 
as financial burden (11,12), which limits the applicability 
of this intervention. With this in mind, we treated SUI 64 
patients with a new type of therapy based on pelvic floor 
muscle strength, urinary incontinence score, and 1 h urine 
test leakage. We aimed to explore its clinical efficacy, and 
find new and effective approaches to the clinical treatment 
of SUI.

We present the following article in accordance with the 
CONSORT reporting checklist (available at https://dx.doi.
org/10.21037/apm-21-1382).

Methods

Source of information

From September 2020 to August 2021, 64 female SUI 
patients were included in the outpatient and inpatient 
treatment of Ningbo Municipal Hospital of TCM Affiliated 
Hospital of Zhejiang Chinese Medicine University. 
According to the random number table method, the 
participants were allocated to 2 groups, with each group 
containing 32 cases. All procedures performed in this study 
involving human participants were in accordance with the 
Declaration of Helsinki (as revised in 2013). The study was 
approved by the Ethics Committee of Ningbo Municipal 

Hospital of TCM Affiliated Hospital of Zhejiang Chinese 
Medicine University (AF/SG-0110.1/20201215005) and 
informed consent was provided by all participants.

Inclusion and exclusion criteria

The inclusion criteria were as follows: (I) symptoms met the 
diagnostic criteria for SUI proposed by the International 
Urinary Inhibition Advisory Board (International 
Continence Society, ICS) of the International Urinary 
Control Association, which stipulates that involuntary 
leakage of urine from the external urethral orifice is induced 
by sneezing, coughing, and other activities which increase 
abdominal pressure: (i) Urinary incontinence was deemed 
to be mild SUI if it was induced when the patient coughed, 
sneezed, or otherwise increased their abdominal pressure. 
(ii) Urinary incontinence was classified as moderate SUI 
if it was induced when patients performed daily activities 
such as walking and standing up from a chair. (iii) Urinary 
incontinence was classed as severe SUI if it was noticed 
during either standing or rest. (II) Urinary incontinence 
was confirmed by urodynamic tests; no age limit; a history 
of pregnancy and childbirth; complete clinical data; history 
of anuria before birth; ability to continue treatment until 
the end of the course and complete timely follow-up. (III) 
Participants and their families were fully informed, were 
willing to voluntarily participate, and provided written 
informed consent.

The exclusion criteria were as follows: (I) patients with 
pelvic floor dysfunction and severe pregnancy complications; 
(II) previous history of urinary incontinence and pelvic 
organ prolapse; (III) persons with acute inflammation of 
the urinary system; (IV) the presence of lower urinary tract 
obstruction; (V) complicating serious primary diseases 
such as those affecting the cardiovascular, cerebrovascular, 
liver, kidney, and hematopoietic systems; (VI) increased 
abdominal pressure due to chronic obstructive emphysema 
or constipation; (VII)  history of vaginit is ,  pelvic 
inflammation and urinary tract infection, stones, urinary 
incontinence; (VIII) urge urinary incontinence and mixed 
urinary incontinence; (IX) persons with mental illness, 
cognitive impairment, or intellectual disability.

Treatment measures

The control group was treated with the drug midodrine in 
combination with Kegel exercises: the patients assumed a 
supine position with their legs slightly bent and the whole 
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body relaxed. They then inserted 2 fingers into the vagina, 
contracted the anus and vagina, and relaxed the muscles slowly 
after 3 s. The process was repeated after a 3–5 s interval. If 
necessary, the patients’ family member was recruited to assist 
the patient in mastering the technique and removing their 
fingers. During the exercises, patients were instructed to adjust 
their breathing, inhaling deeply when they contracted their 
muscles, exhaling deeply when they relaxed, and concentrating 
on the feeling of muscular contraction. Participants were 
instructed to perform 1 Kegel exercise each morning and 
evening for 15 min, for a total of 8 weeks.

The experimental group was treated with floating 
acupuncture combined with acupuncture point embedding 
acupuncture. The floating needle therapy was administered 
as follows: Disposable floating needles were applied about 
4–5 cm from the local myofascial trigger point (MTrP) of 
the affected muscle, including the inferior segment of the 
rectus abdominis, oblique abdominal muscle, adductor 
muscle group of the thigh, medial group of the quadriceps 
femoris, pelvic floor muscle, and so on. The needles were 
inserted at a 10–15° angle into the subcutaneous loose 
connective tissue, manipulated within about 30°, with a 
frequency of approximately 100 twists per min, for a total 
of 2 minutes. At the same time, according to the specifics of 
the disease and the patient’s ability to perform reperfusion 
activities, the patient would then contract the affected 
muscle for 10 s, with a 1–2 min interval of rest, and repeat 
the whole process of scavenging and reperfusion 2–3 times. 
The needle was then withdrawn, subcutaneous lavage was 
performed, and the area was fixed with medical tape. Each 
session of treatment was concluded after 4 h, with 4 sessions 
treatments performed during week 1, 2 sessions during 
weeks 2–4, and 1 session per week during weeks 5-8 for the 
consolidation period. The pressing acupoint embedding 
was performed as follows: after the floating needle had 
been removed and perfused, a 0.2 mm × 1.2 mm press tack 
needle was applied to the acupuncture points Zhongji and 
Guanyuan (4 and 3 anatomical inches below the umbilicus, 
respectively) with fixed retention for 48 h. The patient was 
instructed to press the imbedded tack for 1 min each time, 
3 times a day during weeks 1–4, then twice a week during 
weeks 5–8, and once a week for the consolidation period. 
A course of treatment lasted for 4 weeks, and participants 
received continuous intervention for 8 weeks.

Effectiveness evaluation

The criteria for efficacy were established with reference to 

the International urinary incontinence advisory committee.

Pelvic floor muscle
Pelvic floor muscle strength was assessed by the same 
evaluator before and after treatment with reference to 
the perineal muscle test. There were 6 potential grades of 
muscle strength: 0, participants’ finger could not feel the 
contraction of muscle when touching with hand; 1, fingers 
felt a slight contraction, which could last only 1 s, and this 
was able to be completed just once; 2, muscle contraction 
was obviously felt by the fingers, could be sustained for  
2 s, and 2 contractions were able to be completed; 3, muscle 
contraction that caused the fingers to move up or forward, 
action could last 3 s, and could be completed 3 times in 
a row; 4, muscular contraction and resistance of pressure 
from fingers, could last 4 s, and be completed 4 times 
continuously; and 5, muscular contraction, continuous 
resistance of finger pressure for up to 5 s or more, and could 
be completed more than 5 times. Muscle strength rated as ≤ 
grade 3 was classified as abnormal muscle strength.

Urinary incontinence score
An international urinary incontinence advisory board 
urinary incontinence questionnaire (IC-IQ-SF) was used 
to score urinary incontinence, including 3 dimensions: 
the frequency of urinary leakage (score 0–5), amount 
of urinary leakage (score 0-6), and the effect of urinary 
incontinence on quality of life (score 0–10). The total 
urinary incontinence score was 0–21. The higher the score 
of each item, the more serious the symptoms were.

1 h urine pad test
The weight of the women was recorded before the test, 
and after voiding their bladders, the participants wore adult 
diapers. Then, they were asked to drink 500 mL of mineral 
water in 10 min, rest for 30–50 min, and then commence 
activities such as squatting up and down, running in situ, 
stooping to pick up an item, cold water absorption and 
forced cough, laughter, and so on. After these activities the 
diapers were removed, weighed again, and the findings were 
recorded in detail. A weight difference of 2 g and below 
was classed as mild, more than 2 g and less than 10 g was 
moderate, more than 10 and less than 50 g was severe, and 
50 g and above was extremely severe SUI.

Statistical analysis

Data which were in accordance with normal distribution 
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and variance were expressed as mean ± standard deviation 
(x±s). The inter-group measurement data were tested by 
independent sample t-test and the intra-group measurement 
data by paired sample t-test. Count data were tested by chi-
square (χ2). A difference was considered significant at P<0.05.

Results

General information

Age, body weight, course of disease, number of births, and 
gestational weeks were not statistically significant between 

the 2 groups (P>0.05) (Table 1). The Consolidated Standards 
of Reporting Trials (CONSORT) diagram is shown in 
Figure 1.

Comparison of pelvic floor muscle strength

Before treatment, the pelvic floor muscle strength of the 
2 groups was not statistically significant (P>0.05). The 
composition ratio of participants with pelvic floor muscle 
strength of the experimental group was significantly 
lower than that of the control group (P<0.001), and the 
composition ratio of participants with grade 4–5 was higher 

Table 1 Comparison of general information of the 2 groups (x±s)

Groups Cases Age (years) Weight (kg) Courses (year) Birth (s) Number of weeks of pregnancy 

Experimental group 32 60.03±2.24 60.36±3.97 3.19±0.97 1.47±0.72 39.56±1.01

Control group 32 60.25±2.11 60.08±4.17 3.25±1.11 1.50±0.67 39.66±1.04

Figure 1 The Consolidated Standards of Reporting Trials (CONSORT) flow diagram of study participants.

Exclude criteria:

(I) patients with pelvic floor dysfunction and severe 

pregnancy complications; (II) previous history of urinary 

incontinence and pelvic organ prolapse; (III) persons with 

acute inflammation of the urinary system; (IV) the presence 

of lower urinary tract obstruction; (V) complicating serious 

primary diseases such as those affecting the cardiovascular, 

cerebrovascular, liver, kidney, and hematopoietic systems; 

(VI) increased abdominal pressure due to chronic 

obstructive emphysema or constipation; (VII) history of 

vaginitis, pelvic inflammation and urinary tract infection, 

stones, urinary incontinence; (VIII) urge urinary incontinence 

and mixed urinary incontinence; (IX) persons with mental 

illness, cognitive impairment, or intellectual disability

Control group (n=32)

treated with the drug midodrine in 

combination with Kegel exercises

Experimental group (n=32)

treated with floating acupuncture combined with 

acupuncture point embedding acupuncture

Random grouping

Sample collection

Pelvic floor muscle
Urinary incontinence 

score
1 h urine pad test
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than that of the control group (P<0.001) (Table 2).

IC-IQ-SF score comparison

Before treatment, there was no statistically significant IC-
IQ-SF score between the 2 groups (P>0.05). After treatment, 
the frequency of urine leakage, the amount of urine leakage, 
the impact on the quality of life and the total score of the 
experimental group and the control group were lower than 
before treatment (P<0.001, P<0.01, P<0.05); After treatment, 
the difference between experimental group and control group 
was significant (P<0.01, P<0.05, P<0.001) (Table 3).

Comparison of urinary leakage

There was no significant difference in urinary leakage 
between the 2 groups before treatment (P>0.05). The 

volume of urine leakage of the experimental group and the 
control group were significantly lower than those before 
treatment (P<0.001), and the difference between the 
experimental group and the control group was significant 
(P<0.01) (Table 4).

Comparison of clinical effects

The total effective rate of the experimental group was 
90.63% (27/32) after 3 months of treatment, which was 
significantly higher than that of the control group (71.88%, 
23/32) (Table 5).

Discussion

Postpartum SUI is common among middle-aged and 
elderly women (13-16). It is divided into three grades 

Table 2 Comparison of pelvic floor muscle strength between 2 groups before and after treatment [cases (%)] 

Groups Cases Time Grade 0, n (%) Grade 1, n (%) Grade 2, n (%) Grade 3, n (%) Grade 4, n (%) Grade 5, n (%)

Experimental group 32 Before treatment 12 (37.50) 15 (46.88) 5 (15.62) 0 0 0

After treatment 0 2 (6.24) 5 (15.62) 7 (21.88) 9 (28.13) 9 (28.13)

Control group 32 Before treatment 11 (34.38) 17 (53.12) 4 (12.50) 0 0 0

After treatment 0 14 (43.74) 7 (21.88) 7 (21.88) 4 (12.50) 0

Table 3 Comparison of IC-IQ-SF scores between the 2 groups before and after treatment (x±s)

Groups Cases Time Frequency of leakage Urine leakage Impact on quality of life Total scores

Experimental group 32 Before treatment 3.09±0.69 3.84±0.81 7.44±1.39 14.38±2.14

After treatment 2.19±0.59***## 2.50±0.72***## 5.69±1.15***# 10.38±1.72***###

Control group 32 Before treatment 3.03±0.82 3.91±0.78 7.44±1.44 14.38±1.77

After treatment 2.63±0.55* 3.00±0.67*** 6.38±1.10** 12.00±1.61***

After treatment, compared with before treatment, *P<0.05, **P<0.01, ***P<0.001; after treatment, compared with the control group, 
#P<0.05, ##P<0.01, ###P<0.001. IC-IQ-SF, international urinary incontinence advisory board urinary incontinence questionnaire. 

Table 4 Comparison of leakage in the urine pad test before and after treatment (x±s)

Groups Cases Time Urine leakage (g)

Experimental group 32 Before treatment 7.41±1.39

After treatment 4.69±1.33***##

Control group 32 Before treatment 7.38±1.76

After treatment 5.91±1.53***

After treatment, compared with before treatment, ***P<0.001; after treatment, compared with the control group, ##P<0.01.
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according to the severity of the disease. The first level is 
that urinary incontinence occurs only under severe stress 
(such as coughing, sneezing, and lifting heavy objects); the 
second level is that urinary incontinence occurs as long as it 
is under mild pressure when walking, standing, or shopping; 
the third level is the phenomenon of urinary incontinence 
regardless of any activity or posture. The gradual aging of 
the body, degenerative changes of pelvic floor muscular 
support structures, and decreased bladder sphincter SUI 
not only seriously physically affect the quality of life and 
quality of sexual life of the women affected, but can also 
cause anxiety and other negative emotions, which is not 
conducive to optimal postpartum recovery. Therefore, it is 
necessary to place adequate focus on the identification and 
treatment of SUI (17,18). Currently, for mild and moderate 
SUI patients, non-surgical Kegel exercises are employed to 
reduce the severity (19) of urinary incontinence symptoms 
to some extent by strengthening and toning the pelvic floor 
muscles. However, due to the lengthy commitment period 
required by Kegel exercise treatment, there have been 
problems with patient adherence, which has resulted in 
poor treatment outcomes.

Previous studies have been conducted involving the 
treatment of SUI with floating acupuncture combined with 
acupuncture point embedding (20,21). Floating acupuncture 
therapy was inspired by traditional acupuncture theory 
such as the floating thorn and burr technique mentioned in 
the Huangdi Neijing (Yellow Emperor’s Classic of Internal 
Medicine), yet it is different from traditional acupuncture 
therapy. According to the theory of affected muscle and 
MTrP, it is considered that muscle and fascia tissue do 
not exist in isolation, but interact with each other (22). 
As a result, the affected muscles of SUI patients are not 
limited to the bottom of the pelvis, but also appear in the 
lower abdomen and the medial side of the lower extremity, 
such as the lower segment of the rectus abdominis, the 
oblique abdominal muscle, adductor muscle group of the 
thigh, and the medial group of the quadriceps femoris 
in this study. During the treatment, the affected muscles 
are detected through palpation of the lower abdomen 
and lower extremities, then the affected muscles are 

repeatedly contracted and relaxed by acupuncture and 
reperfusion activities to accelerate the velocity of blood 
flow (23). This is a special method of acupuncture, and its 
theoretical basis can be traced back to the shallow prick 
method of the theory of 12 skin areas in the Huangdi 
Neijing. When SUI is the result of pregnancy, labor, qi and 
blood consumption, kidney qi damage, and subsequently 
bladder and urinary incontinence, the disease pathogenesis 
combined with modern anatomical knowledge will 
indicate that acupuncture treatment is focused on the 
foot Taiyang bladder meridian, Ren Mai meridian, and 
foot Shaoyin kidney meridian points, acupoints which are 
mostly distributed in the lower abdomen and lumbosacral 
region. The acupoint Zhongji (CV3) belongs to the Ren 
Mai meridian, is a meeting point of the Zusanyin and 
Ren Mai meridians, and is a bladder collection point; 
Guanyuan (CV4) point is on the Ren Mai channel, is also 
a meeting point of the Zusanyin and Renmai meridians, 
and is the small intestine collection point, from where the 
loss of vital energy can be restored, and is clinical used for 
genitourinary diseases. After embedding the needle into the 
Zhongji and Guanyuan acupoints, through continuous and 
stable stimulation of the skin and collaterals, the meridian 
qi and blood flow becomes smooth, and the function of the 
meridians and viscera are adjusted to achieve the purpose of 
treating SUI. Notably, the subcutaneously embedded needle 
will not have the problems of stuck needle, halo needle 
(during the acupuncture process, the patient suddenly 
experienced dizziness, dizziness, palpitation, nausea, and 
even fainting), and so on, and will not affect the normal life 
of patients, so the acceptance of this technique should be 
better than that of traditional acupuncture. The treatment 
of floating needle therapy combined with acupuncture 
point needle embedding can release the affected muscle 
quickly, relieving the pelvic floor muscle and strengthening 
the muscle tone, thus restoring the function of the urethral 
support system and improving the condition of urinary 
leakage.

According to the results of this study, the composition 
ratio of participants with pelvic floor muscle strength 
assessed as 0-3 in the experimental group was significantly 

Table 5 Comparison of clinical effects between 2 groups

Groups Cases Cure, n (%) Effective cases, n (%) Ineffective cases, n (%) Total ineffective cases, n (%)

Experimental group 32 22 (68.75) 7 (21.88) 3 (9.37) 27 (90.63)

Control group 32 15 (46.88) 8 (25.00) 9 (28.12) 23 (71.88)
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lower than that in the control group, while that of 
participants with grade 4–5 was significantly higher than 
that in the control group. It is suggested that floating needle 
therapy combined with acupuncture point embedding can 
effectively increase pelvic floor muscle strength in SUI 
patients. Pelvic floor muscle is composed of the urethral 
sphincter, anal sphincter, levator ani muscle, and other 
rhabdomyoid muscles. Laxity of the pelvic floor muscle 
can cause the bladder neck to droop and leak urine when 
abdominal pressure increases, resulting in SUI. Therefore, 
restoring pelvic floor muscle function and enhancing 
detrusor group stability are the main measures to treat SUI 
(24-26). Moreover, the IC-IQ-SF score of the experimental 
group after treatment and the amount of urine leakage 
in the 1 h pad test were smaller than those of the control 
group before treatment and after treatment, suggesting that 
floating needle therapy combined with acupuncture point 
embedding therapy can effectively reduce the degree of 
urinary incontinence and have a significant effect on SUI.

In summary, floating needle therapy combined with 
acupoint needle embedding increased pelvic floor muscle 
strength and improved urinary incontinence, and the total 
effective rate was 90.63, which was higher than that of the 
control group. The curative effect was remarkable and is 
worthy of clinical promotion.
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