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Abstract  Purpose of the study: to evaluate the effect of platelet auto-plasma administered intra operatively on the 

processes of reparative regeneration and the formation of a full-fledged scar on the uterus after cesarean section. We studied 

116 pregnant women in the period 2022-2023, who were delivered by cesarean section. We can conclude that using of 

platelet auto-plasma promotes the formation of a full-fledged scar on the uterus after cesarean section.  
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1. Background 

According to WHO, over the past thirty years, the 

proportion of caesarean sections (CS) has increased 

worldwide, reaching its highest level in the current decade, 

and has approached 25-30%, reaching 40-50% in large 

perinatal centers [1-6]. In the general population of women 

of reproductive age, 15-42% has a history of CS [7-9]. The 

CS operation, despite its technical simplicity, is a surgical 

procedure that has a considerable number of intra- and 

postoperative complications. [10-15]. The postpartum period, 

even with a physiological course, is favorable for the 

development of infectious complications; with surgical 

delivery, it is “superimposed” by the postoperative period 

and associated additional significant risk factors (blood loss, 

edema, ischemia, tissue destruction in the suture area, the 

presence of microhematomas, foreign suture material) [16,7]. 

Abdominal delivery causes up to 89.6% of all endometritis 

[17-19]. Assessment of reparative processes after CS in the 

body as a whole, restoration of the operated uterus and 

analysis of the outcomes of these processes are of great 

importance, including in understanding the formation of an 

incompetent suture/scar on the uterus after [18,20]. 

 Along with the increase in the frequency of abdominal 

births and their complications, the question of the possibility 

of delivery of women with a uterine scar through the natural 

birth canal is becoming increasingly urgent, but this requires 

the presence of a full-fledged uterine scar [16,3,21]. The 

main conditions for optimal tissue regeneration and the 
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formation of a complete scar are good blood circulation in 

the wound, excluding the development of ischemia and 

tissue hypoxia in the suture area, and a minimal inflammatory 

reaction, which is determined by the method of restoration of 

the dissected uterine wall and the type of suture material 

[6,22,15,18]. There are very few data in the literature     

on methods of influencing the reparation activity and the 

formation of a full-fledged scar [3,23]. Studies of the process 

of wound repair on the uterus have made it possible to 

expand the existing understanding of the course of the 

wound process and continue the search for technologies   

to activate full tissue repair [6,25]. For this purpose, such 

techniques as argon plasma coagulation of tissues [18], 

collagen membrane implantation [11], and modern cellular 

technologies [20] are used. 

PRP therapy (plasma therapy) is the use of your own blood 

plasma, which is enriched with platelets (PRP - Platelet  

Rich Plasma). Autologous platelet-rich plasma (APRP/PRP) 

was first used for hemostasis during surgery and platelet 

transfusion in certain thrombocytopenic conditions [3].    

In 1985, David Knighton first used platelet-rich plasma    

to treat chronic trophic ulcers [3]. As it turned out, APRP    

is safer than cell-based regenerative therapy. Since 1998, 

independently of each other, several American research 

groups began to conduct research on APRP to accelerate 

wound healing and tissue restoration in maxillofacial surgery. 

APRP/PRP is often used in various fields of medicine and 

has expanded from stimulating bone regeneration, healing 

wounds and ulcers, and musculoskeletal injuries to increasing 

the ability to engraft various types of transplants in dentistry. 

Due to the natural properties of platelet-enriched plasma, its 

introduction into the human body is one of the promising 

procedures in tissue repair. APRP contains α-granules, from 

which, after activation, many factors are released, such as 
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transforming growth factor - beta (TGF-β), vascular 

endothelial growth factor (VEGF) and epidermal growth 

factor (EGF), as well as adhesive molecules and cytokines 

that stimulate reparative and anabolic processes in damaged 

tissues, as well as having an anti-inflammatory effect [17]. 

Considering the universal mechanism of action of platelet 

auto-plasma, it is used in various branches of medicine: 

dentistry, ophthalmology, traumatology, combustiology, 

sports medicine, and cosmetology. However, the effect of 

platelet autoplasma on the regeneration of damaged uterine 

tissue during CS surgery and the formation of a uterine scar 

has not currently been studied. 

2. Purpose of the Study 

To evaluate the effect of platelet auto-plasma administered 

intra-operatively on the processes of reparative regeneration 

and the formation of a full-fledged scar on the uterus after 

cesarean section.  

3. Material and Methods of Research 

116 women were examined in the period 2022-2023,  

who were delivered by cesarean section at the Republican 

Perinatal Center. Depending on the management, the patients 

were divided into groups: the main group consisted of 45 

women who were injected with platelet auto-plasma during  

a cesarean section after suturing the incision on the uterus; 

the comparison group consisted of 71 women who did    

not receive platelet auto-plasma during surgery. Prior to the 

study, the voluntary informed consent of the patients was 

obtained. The criteria for inclusion in the study were: 

delivery by CS, longitudinal position of the fetus, dilation of 

the uterine cervix no more than 5 cm in case of emergency 

surgery. Exclusion criteria were: history of uterine surgery 

(caesarean section, myomectomy), uterine fibroids with a 

diameter of more than 5 cm, localized in the body of the 

uterus or in the isthmus, severe preeclampsia, inflammatory 

diseases of the female genital organs, acute infections of 

extra-genital localization, multiple pregnancy, premature 

birth. The examination of pregnant women, involved in the 

study was carried out in accordance with the National 

Standard for Management of Pregnancy and Childbirth.    

A comparative analysis of the course of previous and current 

pregnancies, childbirth and the postpartum period, as well  

as laboratory, instrumental and functional research methods 

was carried out. The direct method of using platelet 

auto-plasma (PAP) was as follows. To obtain PAP before 

surgery, 15 ml of venous blood was taken into special tubes, 

followed by centrifugation for five minutes at a speed of 

1500 rpm. The volume of platelet-rich plasma obtained was 

about 12 ml. Statistical processing of the results was carried 

out with the determination of quantitative characteristics   

of the arithmetic mean (M), error of the arithmetic mean   

(m), and standard deviation. To assess the reliability of 

differences in the distribution of qualitative values, the 

criterion of agreement χ² (chi-square) and the magnitude of 

confidence intervals (p) were calculated.  

4. Research Results 

The average age of the patients who took part in the study 

was 25.6+5.4 years in the main group, and 26.1+5.1 years in 

the control comparison group (p>0.05). According to the 

presented results, the majority of patients were aged 21-30 

years and there was no significant difference between the 

groups in the age of the patients (p>0.05). A study of the 

somatic history showed that in both groups, iron deficiency 

anemia was most often detected (in 20% of patients in the 

main group and in 15.5% in the comparison group). To a 

lesser extent, diseases of the gastrointestinal tract (chronic 

gastritis, cholecystitis in remission), diseases of the genitourinary 

system (chronic pyelonephritis in remission) are noted. 

Varicose veins were observed in 13.3% and 9.9%, respectively. 

Among the diseases of the nervous system, epilepsy was 

encountered, which was an indication for CS. Another 

indication was high myopia or eye surgery. A study of the 

anamnesis revealed that 5 patients (11.1%) of the main group 

and 6 women (8.5%) of the comparison group had surgical 

interventions on the abdominal organs for appendicitis, ectopic 

pregnancy, ovarian apoplexy and ovarian tumor formations.  

When analyzing gynecological diseases in the groups,   

a history of vaginitis and bacterial vaginosis, cervical 

pathology, and menstrual cycle disorders were more 

common. Cervical pathology included ectropion (3 patients 

in each group) and cervical polyp (2 patients in the main 

group and 1 in the control group), for which surgical 

treatment - removal of the polyp and diathermoconization 

was performed. Equally often in both groups (11.1% and 

7.04%, respectively), patients had a history of suffering from 

inflammatory diseases of the pelvic organs. In total, 26.7% 

of patients in the main group and 22.5% in the control group 

had a history of gynecological diseases. 

The study of obstetric history showed that in both study 

groups primiparas predominated: in the main group they 

accounted for 93.3% (42 patients), in the control group – 

91.6% (65 patients). The remaining women were multiparous. 

In addition, the women studied had a history of spontaneous 

miscarriages in 3 (6.7%) women in the main group and 7 

(9.9%) women in the comparison group. 

A study of the course of this pregnancy (Table 1) showed 

that gestation was often complicated by the threat of miscarriage, 

which was equally common in the study groups (22.2% and 

21.1%, respectively). Preeclampsia was observed more 

rarely in 15.6% and 16.9% of women, respectively. Placental 

insufficiency was noted in 17.8% of women in the main 

group and in 19.7% in the comparison group. Fetal growth 

restriction syndrome was detected in 4 (8.9%) and 7 (9.9%) 

women in the study groups, respectively. Such a serious 

complication of pregnancy as placental abruption occurred in 

3 (6.7%) women in the main group and in 5 (7.0%) women in 
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the comparison group, which was one of the indications for 

cesarean section (Table 2). 

Table 1.  The course of this pregnancy in the women studied 

Complications 

Main group 

(n=45) 

Comparison 

group (n=71) 

abs % abs % 

Threat of spontaneous miscarriage 10 22,2 15 21,1 

Threat of premature birth 6 13,3 11 15,5 

Preeclampsia 7 15,6 12 16,9 

Placental dysfunction 8 17,8 14 19,7 

Fetal growth restriction syndrome 4 8,9 7 9,9 

Placental abruption 3 6,7 5 7,0 

Note: p>0.5 

Other more common indications for cesarean section  

were unconvincing fetal condition (17.8% and 16.9%, 

respectively), somatic pathology (20% and 22.5%) and 

cephaopelvic disproportion (13.3% and 12.5%). 7%).  

Table 2.  Indications for caesarean section 

Indications 

Main group 

(n=45) 

Comparison 

group (n=71) 

abs % abs % 

Placental abruption 3 6,7 5 7,0 

Unconvincing fetal condition 8 17,8 12 16,9 

Cephalopelvic disproportion 6 13,3 9 12,7 

Persistent weakness of labor 4 8,9 6 8,5 

Progression of severe 

preeclampsia 
5 11,1 8 12,7 

Somatic pathology 9 20,0 16 22,5 

2 scars on the uterus 3 6,7 4 5,6 

No effect of labor induction 4 8,9 7 9,9 

Malpresentation of the fetus 3 6,7 4 5,6 

Note: p>0.5 

In addition to the above indications for emergency cesarean 

section, there was progression of severe preeclampsia in  

11.1% and 12.7% of women. More rare indications for 

operative delivery were persistent weakness of labor that 

cannot be corrected, malpresentation of the fetus, ineffective 

labor induction at 41 weeks, and 2 scars on the uterus. 

The stages of caesarean section were carried out traditionally. 

Laparotomy was performed according to Joel-Cohen, 

cesarean section in the lower uterine segment. An incision on 

the uterus was made transversely in the lower segment with a 

scalpel and extended with digital extension. The incision  

on the uterus was sutured with a double-row continuous 

synthetic absorbable suture material "Vicryl". The operation 

was performed under epidural anesthesia. For the purpose  

of antibiotic prophylaxis, on the basis of the woman’s 

voluntary informed consent, intravenous administration of a 

cephalosporin antibacterial drug in a dose of 2 g was carried 

out once during the operation. After fetal extraction, oxytocin 

was slowly administered intravenously at a dose of 5 units. 

After suturing the incision on the uterus, the suture line on 

the uterus was visually divided into three parts. To introduce 

platelet autoplasma, an injection with a thin needle was made 

at the border of the outer and middle third at a distance of 3-5 

mm from the edge of the wound. The needle was directed 

towards the outer edge of the suture and inserted almost   

the entire length. When removing the needle, apply slow 

pressure to the plunger so that the plasma infiltrates the 

uterine tissue along the suture. After this, from the same 

injection site, the direction of the needle was changed to the 

center, and again inserted to the full length, followed by 

infiltration of the myometrium. Thus, from one injection it 

was possible to infiltrate a 5 cm long suture area (2.5 cm    

in each direction), saturated throughout its entire length with 

platelet auto-plasma. 1.5 ml of auto-plasma was injected into 

one infiltration zone. For 1 needle injection–3 ml. To infiltrate 

the seam along the entire length, 4 injections were used along 

the upper and lower edges of the seam. The volume of injected 

plasma is 12 ml. The duration of plasma administration 

during CS was 5-10 minutes. A comparative study of the 

operation parameters (technique, duration, volume of blood 

loss) showed that they did not differ within significantly 

significant limits (p>0.05). Thus, the duration of operations 

in the main group was 47 + 2.6 minutes, which, due to the 

time spent on puncturing the PAP suture, exceeded the time 

in the control group (41 + 1.2 minutes), but within unreliably 

significant limits. 

The main indicators in the evaluation of surgical 

interventions were the nature and frequency of postoperative 

complications. All women in the postoperative period 

underwent ultrasound on days 3-4 (Table 3) and Doppler 

measurements of blood flow in the vessels of the uterus   

on days 4-5 (Table 4) after cesarean section in order to 

determine possible pathological processes in the uterus and 

the condition of the suture. When using PRP, echographic 

signs of hematomas were not detected in any case, which 

was significantly less compared to traditional suture 

(p<0.05). This allows us to make an assumption about the 

better hemostatic effect of this type of suture. Ultrasound 

signs of decreased uterine tone and endometritis (expansion 

of the cavity, gas bubbles, fibrin deposition) were found in 1 

(2%) patient with a lochiometer. The results of ultrasound 

revealed the dependence of the rate of uterine involution   

on the method of restoration of the lower segment. The 

dimensions of the uterus according to ultrasound data on 

days 3-4 after surgical delivery in patients of the main and 

control groups are presented in Table 3. As can be seen  

from the table, in the control group the length of the    

uterus averaged 124.8±1.5 mm, width - 113, 2±2 mm, 

anterior-posterior size - 75.6±0.8 mm. It should be noted that 

the size of the uterus in the patients of the main group was 

significantly smaller: the length of the uterus was on average 

116.8±1.4 mm, width - 105.3±1.6 mm, anteroposterior size - 

70.8±1, 2 mm (p<0.05). The data obtained suggest that   

the use of platelet autoplasma not only does not have a 
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negative effect on the contractile activity of the uterus, but 

also improves the involution of the uterus after CS. 

Table 3.  Ultrasound characteristics of the uterus on days 3-4 after surgery 
in the women studied 

Indicators 
Main group 

(n=45) 

Comparison 

group (n=71) 

Uterus length 116,8±1,4 124,8±1,5 

The width of the uterus 105,3±1,6 113,2±2,0 

Antero-posterior size of the uterus 70,8±1,2 75,6±0,8 

Scar thickness 26,9+0,7 26,7+0,8 

Note: p>0.5 

The thickness of the uterus in the area of the postoperative 

suture determines the so-called “edema zone,” reflecting the 

degree of the inflammatory reaction. The thickness of the 

uterus in the area of the postoperative suture (Table 3) in 

patients of the main group was 26.9+0.7 mm, in the control 

group - 26.7+0.8 mm and did not have significant differences 

(p>0.05). Thus, the results of the ultrasound examination 

confirmed the uncomplicated course of the postoperative 

period in women of the main group. 

On days 4-5 after cesarean section, we assessed the index 

of blood flow resistance of the uterine vessels (Table 4), 

which were higher in the uterine vessels in patients in the 

comparison group with the traditional CS technique. Thus, 

the resistance index in the control group was 0.65±0.02 in the 

right uterine artery and 0.66±0.02 in the left uterine artery. In 

patients of the main group, respectively – 0.58±0.01 and 

0.60±0.01 (p<0.05). The greatest difference in blood flow, 

and statistically significant, was determined in the radial 

arteries in the area of the suture on the uterus after cesarean 

section. The resistance index in the suture area in patients of 

the main group was 0.53±0.01, in the control group – 

0.62±0.01 (p<0.01). Such an increase in the resistance index 

is associated with an increase in peripheral resistance in   

the vessels of the uterus. In patients of the main group   

who received platelet autoplasma, the resistance index was 

statistically significantly lower, which is associated with 

lower peripheral resistance, possibly due to a larger number 

of growing newly formed vessels in the wound area of the 

uterus, formed under the influence of vascular growth factors. 

Table 4.  Doppler characteristics of uterine vessels after surgery in the 
women studied 

Parameters 
Main group 

(n=45) 

Comparison 

group (n=71) 

IR at the level of the right uterine 

artery 
0,58±0,01 * 0,65±0,02 

IR at the level of the left uterine artery 0,60±0,01* 0,66±0,02 

IR in the suture area at the level of the 

radial arteries 
0,53±0,01 * 0,62±0,01 

IR at the level of the radial arteries of 

the posterior wall of the uterus 
0,54±0,01 0,55±0,02 

Note: * - significant difference in indicators from the comparison group 

(p<0.05) 

It is known that auto-plasma obtained using the “Plasmolifting 

TM” technology contains platelets and growth factors [12]. 

In the radial arteries of the intact posterior wall of the uterus, 

the resistance index was also lower in the main group 

(0.54±0.01), compared with the control group (0.55±0.02), 

but this difference was not statistically significant. 

The nature of the postoperative period determined the 

number of bed days spent in the hospital after the operation. 

The average number of bed days in the main group did not 

differ significantly from the control group and was 5.0+1.2 

and 5.2+1.4 days (p>0.05), respectively. 

3 months after cesarean section, the patients were invited 

for an examination, which included trans-vaginal ultrasound 

of the pelvic organs, Doppler measurements of blood flow in 

the uterine vessels, and assessment of vascularization using 

color Doppler mapping. The size of the uterus, including the 

volume of the uterus, did not have significant differences 

between the groups. The thickness of the uterus in the area  

of the scar was smaller in patients of the main group and 

amounted to 6.1±0.7 mm, in the control group - 6.5±0.8 mm, 

but within unreliably significant limits. In the area of the scar, 

multiple hyperechoic inclusions up to 1 mm were visualized, 

which were regarded as unresolved suture material. Whereas, 

in the comparison group, in 2 patients with the traditional 

technique, hyperechoic formations in the scar area ranged 

from 8 to 10 mm. These formations may have been 

hematomas undergoing reverse development. In the main 

group, only 1 (2.2%) patient had a cystic inclusion of 4.5x2.5 

mm, and in the group with the traditional technique, 3 

patients had cystic inclusions in the scar area ranging in size 

from 3.7 mm to 7.8 mm. Another ultrasound finding was a 

niche-shaped defect, the depth of which was 3 mm, and the 

remaining myometrial tissue was 4.6 mm in the study group. 

In the group with the traditional technique, the “niches” had 

a depth of up to 8.8 mm, while the remaining part of the 

myometrium ranged from 1.5 to 1.8 mm, which gave us 

reason to classify these scars as “thin”/“incompetent”. 

Blood flow in the scar area was also assessed using the 

resistance index of blood flow in the vessels of the uterus. It 

was found that the blood flow in the radial arteries in the area 

of the uterine scar was practically no different from the blood 

flow in the intact posterior wall of the uterus. Analysis of the 

vascularization of the scar area with color Doppler mapping 

revealed that the use of PRP therapy in most women (75.6%) 

led to moderate blood flow, in 22.2% - increased blood flow, 

and in only 1 patient (2.2%) blood flow was poor. Unlike  

the main group, in the comparison group, poor blood flow 

was noted in 26 women (36.6%), which was 16.6 times more 

often. Increased blood flow was observed in 2 patients 

(2.8%), which is 7.9 times less common than in the group 

with PRP therapy. The remaining 28 (39.4%) women in the 

comparison group had moderate blood flow in the scar area.  

Thus, the use of platelet auto-plasma during cesarean section 

had no side effects or complications in the postoperative 

period. Statistically significant low values of the resistance 

index in the vessels of the uterus in patients with PRP therapy 

suggest more intense neovascularization of the wound on  

the uterus, stimulates the process of collagenization and 
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maturation of connective tissue and the subsequent formation 

of a wealthy scar, which was confirmed by ultrasound and 

Doppler data. 

5. Conclusions 

1.  The introduction of platelet autoplasma into the suture 

area of the uterus has a positive effect on the healing of 

the uterine scar and makes it possible to accelerate the 

process of reparative regeneration. 

2.  The use of platelet autoplasma promotes the formation 

of a full-fledged scar on the uterus after cesarean section 

by increasing angiogenesis, improving vascularization 

of the uterus and the scar area. 
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