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Abstract 
 

This was an original article, mainly explored the effect of applying airbag bionic midwifery technology in vaginal delivery of 

scarred uterus pregnancy. Sixty patients were chosen, and divided into an intervention group (IG) and a control group (CG). The 

results showed that in contrast to the CG, the IG had shorter first, second and total stages of labor (P<0.01), less amounts of blood 

loss during delivery and 2 h after delivery (P<0.01), lower visual analogue scale (VAS) score (P<0.01), higher natural delivery 

rate, lower forceps assisted delivery rate and cesarean section rate (P<0.05), lower incidence of postpartum complications (P<0.05), 

and higher childbirth satisfaction (P<0.05). We conclude that the implementation of airbag bionic midwifery technology in vaginal 

delivery of scarred uterus pregnancy has obvious effects, which can effectively promote the success of vaginal delivery, shorten 

the stages of labor, and alleviate the degree of pain. We recommend its more routine application in obstetric clinical practice. (Afr 

J Reprod Health 2024; 28 [11]: 78-84). 
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Résumé 

 

Il s'agissait d'un article original, explorant principalement l'effet de l'application de la technologie de sage-femme bionique airbag 

lors de l'accouchement vaginal d'une grossesse utérine cicatricielle. Soixante patients ont été choisis et répartis en un groupe 

d'intervention (IG) et un groupe témoin (CG). Les résultats ont montré que contrairement au CG, l'IG présentait des premier, 

deuxième et total stades de travail plus courts (P <0,01), moins de pertes de sang pendant l'accouchement et 2 heures après 

l'accouchement (P <0,01), une échelle visuelle analogique plus basse. (VAS) (P <0,01), taux d'accouchement naturel plus élevé, 

taux d'accouchement assisté par forceps et taux de césarienne plus faibles (P <0,05), incidence plus faible de complications post-

partum (P <0,05) et satisfaction plus élevée à l'accouchement (P<0,05). Nous concluons que la mise en œuvre de la technologie de 

sage-femme bionique airbag lors de l'accouchement vaginal d'une grossesse utérine cicatricielle a des effets évidents, qui peuvent 

efficacement favoriser le succès de l'accouchement vaginal, raccourcir les étapes du travail et atténuer le degré de douleur. Nous 

recommandons son application plus systématique dans la pratique clinique obstétricale. (Afr J Reprod Health 2024; 28 [11]: 78-

84). 

 

Mots-clés: Accouchement vaginal, utérus cicatrisé, grossesse, technologie de sage-femme bionique airbag, douleur 

 

Introduction 
 

Clinically, scarred uterus is caused by many 

factors, including previous caesarean section, 

hysteromyomectomy, history of uterine 

perforation, as well as previous uterine rupture 

repair1. Among them, the most common reason for 

a scared uterus is previous caesarean section2. One 

of the most common reasons for increasing rate of 

cesarean section rate is the increased risk of a 

repeat caesarean section after a cesarean section3. 

Therefore, in efforts to decrease cesarean section 

rate, it is very important to choose a suitable 

delivery method for pregnancy after cesarean 

section. 

Over the years, a number of studies have been 

implemented on the viability and safety of vaginal 

delivery in scarred uterus, and indicate that vaginal 

delivery after cesarean section is feasible4. The 

perinatal morbidity of women with repeated 

cesarean section is obviously higher than that of 

women with vaginal delivery after cesarean 

section5. The main complications of vaginal 

delivery after cesarean section are uterine rupture 

requiring hysterectomy in severe cases, which 

threatens the life of the mother and child6. 
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However, the success of vaginal delivery after 

cesarean section is linked to less blood loss, 

reduced risk of neonatal respiratory diseases and 

placenta previa, shorter hospital stay, along with 

faster recovery7. Therefore, how to improve the 

success rates and safety of vaginal delivery in 

pregnant women with scarred uterus has become an 

important topic in obstetrics. 

Airbag bionic midwifery technology is a 

novel midwifery technique, which has been 

utilized in obstetric clinic in China for more than 

20 years8. Airbag bionic midwifery is the use of 

special air bags to inflate the cervix and soft birth 

canal, so that it reaches the size of the fetal head, in 

order to reduce the descending resistance of the 

first part, and create good conditions for smooth 

delivery, which can induce contractions, increase 

productivity, reduce the resistance of descending 

part of the fetus, and provide good conditions for 

natural delivery9. With the promotion of the 

advantages and clinical value of airbag bionic 

midwifery technology, the control of cesarean 

section rate has been improved. In recent years, for 

sake of effectively decreasing cesarean section rate 

as well as promoting successful vaginal delivery 

after cesarean section, airbag bionic midwifery 

technology has begun to be applied to pregnant 

women with scarred uterus10. 

In our study, we aimed to investigate the effects of 

applying airbag bionic midwifery technology in 

vaginal delivery in women with scarred uteri. 
 

Methods 
 

The CG accepted routine vaginal delivery, that is, 

corresponding measures were taken according to 

the progress of labour, and midwifery measures 

were reasonably selected based on the maternal 

situation. 

The IG was given airbag bionic midwifery 

technology during vaginal delivery. The instrument 

was a fully automatic bionic midwifery instrument 

(LK-730, produced by Yangzhou Kelan 

Electronics Co., LTD.), as shown in Figure 1. The 

parturient was instructed to empty the bladder. The 

vulva and vagina of parturient were disinfected. 

After disinfecting the hands, the midwife wore 

sterile gloves, prepared the airbag bionic 

midwifery device, and slowly inserted the air bag 

into the vagina of the parturient to expand vagina. 

 
 

 
 

Figure 1: Schematic illustration of a fully automatic 

bionic midwifery instrument. 
 

When the uterine orifice of parturient was opened 

to more than 5 cm, the upper part of the vagina was 

slowly expanded to about 8 cm with the air bag, 

and then the upper part of the vagina was expanded 

twice with the manual method, which lasts for 3 to 

5 min. Finally, the lower part of the vagina was 

expanded to about 6.5 cm with the air bag and kept 

for 3~5 min. During the period, amniotic fluid and 

uterine contractions were observed, fetal heart rate 

was monitored, and cesarean section was possible 

if there were abnormalities. 
 

Observed indicators 
 

The following indicators were measured in CG and 

IG: (1) the duration of labour (including first, 

second and total stage of labour); (2) the amounts 

of blood loss during and 2 h after delivery; (3) 

visual analog scale (VAS) score was adopted to 

assess the degree of pain 1 day after delivery11. No 

pain was 0 points, extreme pain was 10 points, the 

higher the score indicates the severity of maternal 

pain; (4) neonatal Apgar score was compared 

between 2 groups after delivery12. 

Normal newborns were 10 points, 4-7 

points were mild asphyxia, and <4 points were 

severe asphyxia; (5) the incidence of fetal distress, 

neonatal asphyxia, and delivery outcomes 

(including natural delivery, forceps assisted 

delivery, and cesarean section) in 2 groups was 

recorded; (6) Incidence of postpartum 

complications (urinary retention, laceration of the 

soft birth canal, perineal edema); and (7) a self-

made scale was employed for evaluating childbirth  
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satisfaction,   including delivery    guidance, service 

attitude,    emergency    treatment,   operation skills 

and other aspects, a total of 100 points, scores 

above 95 were very satisfied, 70 to 94 were 

basically satisfied, and below 70 were dissatisfied. 

Total satisfaction rate = very satisfaction rate + 

basic satisfaction rate. 
 

Statistical analysis 
 

Statistical software SPSS 18.0 was selected to carry 

out statistical analysis and corresponding 

processing of relevant data involved in the research 

process. The statistical data were all represented by 

(%), and compared by χ2 test. The measurement 

data were all represented by (x±s), and t-test was 

implemented for comparison. P<0.05 indicated that 

the difference was statistically significant. 
 

Ethical considerations 
 

This study was approved by the Medical Ethics 

Committee of the Affiliated Huai’an No. 1 

People’s Hospital of Nanjing Medical University, 

and complied with the guidelines of the 

Declaration of Helsinki. All pregnant women 

together with their families all gave informed 

consent and signed informed consent. 
 

Results 
 

Duration of labor in 2 groups 
 

Relative to the CG, the IG had shorter time of first, 

second along with total stage of labour (P<0.01, 

Figure 2 table 1). 
 

Amounts of blood loss during and 2 h after 

delivery in 2 groups 
 

Relative to the CG, the IG exhibited less amounts 

of blood loss during delivery as well as 2 h after 

delivery (P<0.01, Figure 3).  
 

VAS score in 2 groups 
 

Relative to the CG, the IG exhibited lower VAS 

score (P<0.01, Figure 4). 
 

Neonatal Apgar score in 2 groups 
 

No difference was exhibited in neonatal Apgar 

score between the two groups (P>0.05, Figure 5).  
 

Incidence of fetal distress, neonatal 

asphyxia, and delivery outcomes in the 

groups 
 

Relative to the CG, the IG presented higher natural 

delivery rate, lower forceps assisted delivery rate 

and cesarean section rate (P<0.05). Meanwhile, no 

statistical significance was exhibited in the 

incidence of fetal distress and neonatal asphyxia 

between 2 groups (P>0.05, Table 2). 
 

Incidence of postpartum complications in 2 

groups 
 

Relative to the CG, the IG had lower total incidence 

of postpartum complications (P<0.05, Table 3). 
 

Childbirth satisfaction in 2 groups 
 

In contrast to the CG, the IG exhibited higher 

childbirth satisfaction (P<0.05, Table 4). 
 

Discussion 
 

Vaginal delivery is a traditional way of maternal 

delivery, but this kind of delivery has the 

characteristics of long time and intense pain, so 

more and more women select cesarean section13. 

The results of the survey data show that at present, 

the natural vaginal delivery rate in China has 

exhibited a downward trend, and the cesarean 

section rate has been rising, with the current 

cesarean section rate in urban areas exceeding 

40%14. With the increasing rate of cesarean section, 

the occurrence of related complications caused by 

cesarean section such as pelvic adhesions and 

postpartum massive hemorrhage is also 

increasing15. Since the inception of the two-child 

policy in China, improving natural childbirth rate 

has emerged as one of the important goals of 

obstetrics16. Hence, it is essential to strengthen the 

in-depth study on the delivery mode of female 

parturient with full-term scarred uteri and take 

effective measures to elevate the success rate of 

vaginal delivery. 

The traditional concept is that pregnant 

women with scarred uterus have a higher risk of 

uterine rupture during trial labor when they get 

pregnant again17. Therefore, whether the safety of 

pregnant women with scarred uterus can be 

guaranteed during trial labor has always become a 

focus of attention.  
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Figure 2: Duration of labor in 2 groups. **P<0.01. 
 

Table 1: General data of patents in 2 groups 
 

Groups N Mean maternal 

age (years) 

Mean gestational age 

(weeks) 

Mean scar 

thickness (mm) 

Control group 30 28.15±2.48 39.14±1.32 3.02±1.08 

Intervention group 30 28.23±2.56 39.18±1.35 3.06±1.10 

t  0.123 0.116 0.142 

P  0.903 0.908 0.888 
 

 
 

Figure 3: Amounts of blood loss during and 2 h after delivery in the two groups. **P<0.01 
 

 
Figure 4: VAS score in 2 groups. **P<0.01. 
 

 

 
 

Figure 5: Neonatal Apgar score in 2 groups 
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Table 2: Incidence of fetal distress, neonatal asphyxia, and delivery outcomes in 2 groups 
 

Groups N Natural 

delivery 

Forceps 

assisted 

delivery 

Cesarean 

section 

Fetal 

distress 

Neonatal 

asphyxia 

Control group 30 18 (60.00) 7 (23.33) 5 (16.67) 2 (6.67) 1 (3.33) 

Intervention group 30 29 (96.67) 1 (3.33) 0 (0.00) 1 (3.33) 0 (0.00) 

χ2  11.88 5.192 5.455 0.350 1.017 

P  <0.001 0.022 0.019 0.553 0.313 
 

Table 3: Incidence of postpartum complications in the groups 
 

Groups N Urinary 

retention 

Laceration of 

the soft birth 

canal 

Perineal 

edema 

Total incidence 

rate 

Control group 30 3 (10.00) 1 (3.33)  4 (13.33) 8 (26.66) 

Intervention group 30 1 (3.33) 0 (0.00) 1 (3.33) 2 (6.66) 

χ2     6.405 

P     0.011 

 
Table 4: Childbirth satisfaction in the two groups 

 
Groups N Very 

satisfied 

Basically 

satisfied 

Dissatisfied Total 

satisfaction rate 

Control group 30 15 (50.00) 7 (23.33) 8 (26.67) 22 (73.33) 

Intervention group 30 19 (63.33) 10 (33.33) 1 (3.34) 29 (96.66) 

χ2     6.405 

P     0.011 

 

With the continuous acceleration of the 

development of science and technology, the 

technology and means to promote the effective 

contraction of the uterus, and reduce the rate of 

infection are constantly improving and 

improving18. Therefore, the healing effect of 

cesarean section uterus has continuously improved, 

which provides better conditions for women with 

scarred uterus to achieve vaginal delivery. Airbag 

bionic midwifery technology is a kind of 

midwifery technology which conforms tothe 

natural physiological law, does not need to use any 

drugs for treatment, the operation process is 

relatively simple, and the application safety is 

high19. When   the     airbag    bionic    midwifery is  

applied in pregnant women during childbirth, its 

mechanism of action is mainly as follows: (1) The 

process of inflating the airbag will produce 

mechanical stimulation of the maternal cervix, and 

promote the effective expansion of the maternal 

cervix and vagina; (2) Through the reflex action of 

uterus and vagina, the body produces more 

oxytocin, stimulate uterine contraction, and can 

release prostaglandin more effectively, and finally 

promote the effective softening and effective 

expansion of the cervix , creating good conditions 

for vaginal delivery and shortening the maternal 

labor time20.In our study, the results indicated that 

relative to the CG, the IG had shorter time of the 

first, second and total stage of labor.  

This is because of the mechanical 

stimulation of the air sac on uterine opening by the, 

so that pregnant women release endogenous 

oxytocin and prostaglandin, which promote 

cervical maturity and help shorten the labor process 
10. 

Besides, our study manifested that in contrast 

to the CG, the IG exhibited less amounts of blood 

loss during delivery as well as 2 h after delivery. 

This may be because of the timely artificial dilation 

of the cervix and vagina by airbag bionic 

midwifery, which reflexively increases the strength 

of contractions and reduces placental bleeding 

caused by contractions22. 

Furthermore, relative to the CG, the IG 

exhibited higher natural delivery rate and lower 

forceps assisted delivery rate and cesarean section 

rate. This is because air bag mechanically expands 

the vagina, but also presses the rectum, reflexively 

makes pregnant women to have a sense of 
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defecation, unconsciously produces a powerful 

breath holding action, which helps the smooth 

progress of natural delivery. 

In addition, our study manifested that in 

contrast to the CG, the IG had lower VAS score, 

suggesting that airbag bionic midwifery could 

effectively relieve the pain of parturient women, 

because the airbag bionic midwifery technology 

can induce contractions through external 

intervention, shorten the labor process, reduce the 

fear of parturient women, and thus reduce the pain 

of labor. In addition, cervical dilation can reduce 

the resistance of the soft birth canal to the fetal head 

decline, thereby reducing the pain of labor23. 

Finally, our study unveiled that relative to the CG, 

the IG had lower incidence of postpartum 

complications and higher childbirth satisfaction, 

suggesting that airbag bionic midwifery 

technology had high application safety, and was 

accepted by puerperal 

 

Conclusion 
 

The implementation of airbag bionic midwifery 

technology in vaginal delivery of scarred uterus 

pregnancy has obvious effects, which can 

effectively promote the success ratio of vaginal 

delivery, shorten the stages of labor, along with 

alleviate the degree of pain, which is 

recommended to further promote the application 

in obstetric clinical practice..    
 

Strengths and weaknesses 
 

The study participants and treatment modality of 

this study are innovative and therefore strengths. 

Limitations include a single-center study with a 

small sample size and no follow-up. Our study 

indicates that the implementation of airbag bionic 

midwifery technology reduces reduce the 

incidence of a repeat caesarean section, which 

might provide more choice reference for the 

delivery method of caesarean section. 
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