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Abstract
Background. Available statistical data from 2015 show that 28% of pregnancies in developed countries 
end in cesarean section (CC). Discomfort associated with the scar after surgery is a common complication.

Objectives. This study aimed to evaluate the changes in the structure of the cesarean scar after the ap-
plication of a scheme of manual therapy.

Materials and methods. The study included 15 women in the treatment group (TG) and 15 in the control 
group (CG). The scars were evaluated twice at 5-week intervals with the use of quantitative scales: the Van-
couver Scar Scale (VSS), the Manchester Scar Scale (MSS) and the Patient and Observer Scar Assessment Scale 
(POSAS). During each examination, the scar was compared, using the specified criteria, to the physiological 
skin, i.e., the tissues directly bordering the incision. During therapy, 8 manual techniques were used during 
a 4-week program consisting of 30-minute sessions 3 times per week.

Results. Patients in the TG showed a statistically significant improvement in all of the analyzed character-
istics of the scar. A statistically significant difference was also observed between the results obtained during 
the 2nd examination (after the therapy) in the TG and the CG.

Conclusions. As a result of the therapy, the condition of the scar in the TG significantly improved. Onerous 
scar-related symptoms were alleviated. The vascularity, hyperpigmentation and distortion of the scar were 
reduced. The elasticity and pliability of the scar increased, and the height of the scar decreased. The texture, 
finish and contour of the scar improved. Obtained results suggest that manual therapy of the scar after CC 
should be a part of the treatment in women during the postpartum period.
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Background

According to the recommendations of the World Health 
Organization (WHO), the percentage of pregnancies deliv-
ered by cesarean section (CC) should not exceed 10–30%. 
Statistical data show that in Organization for Economic Co-
operation and Development (OECD) countries (36 highly 
developed countries of the world), the number of deliveries 
ending in CC increased from 20% in 2000 to 27.9% in 2015.1 
Globally, the CC rate has also been rising – it grew from 
12.1% in 2005 to 21.1% in 2015. In Western Europe, 19.6% 
of pregnancies were delivered by CC in 2000, and by 2015, 
this rate increased to 26.9%.2

The decision to perform a CC is made more frequently 
due to the early detection of hazards, an increasing num-
ber of multiple gestations and preterm births, as well as late 
births (in terms of the mother’s age). In addition to obstetric 
indications, the procedure is performed for indications re-
lated to ophthalmic, orthopedic, cardiac, neurological, and 
psychiatric issues.1,3 Pregnant women are often convinced 
that a CC is the easier, safer and painless method of delivery, 
better than natural childbirth. The most frequently employed 
technique is the transperitoneal CC, involving a transverse 
lower abdominal incision through the skin, the subcutaneous 
tissue, the peritoneum over the uterus, and the uterus. Cut-
ting through muscle fibers is currently avoided.4 The findings 
of Cromi et al.3 demonstrated that the type and technique 
of surgical closure used following the procedure has no im-
pact on the appearance of the scar evaluated using the Van-
couver Scar Scale (VSS) and the Patient and Observer Scar 
Assessment Scale (POSAS).

The wound healing and scar formation processes be-
gin with hemostasis, followed by inflammation, prolif-
eration and remodeling. They take place over a period 
of up to 2 years, and their duration depends on the eti-
ology of the wound. The process consists of the conver-
sion of type III collagen to type I collagen. The finer and 
less ordered structure of type I collagen both strengthens 
the tissue and decreases its elasticity. This process can be 
distorted by several factors.5

Remodeling abnormalities can cause the  formation 
of hypertrophic, keloid or atrophic scars. Women who 
underwent a CC are at an increased risk of developing 
pathological lesions due to hormonal activity, taking care 
of an infant, a change in the body’s center of gravity, and 
genetic makeup.

Despite a growing interest in pregnancy and childbirth, 
women often overlook the needs of their own bodies, focus-
ing instead on the everyday chores related to taking care 
of a baby. Such situation can cause the changes in the loco-
motor system that solidify during pregnancy. Painful scar 
and a reflex to protect the injured area cause the woman 
to assume antalgic positions, enhancing and solidifying 
incorrect posture patterns.6 Additionally, pain predisposes 
the woman to assume a forward flexion posture and avoid 
tensing the abdominal wall muscles, which causes further 

weakening of the muscles that become stretched during 
pregnancy. Women report various scar-related complaints, 
such as itching, pulling, pain, numbness (hypoesthesia) 
or hyperesthesia in the scar area, pricking, burning, tin-
gling, and stinging.

There are no uniform standards for procedures in ce-
sarean scar therapy. Literature mentions the beneficial 
impact of massage on the rate of scar remodeling and pain 
alleviation.7,8 Wong et al. reported the effectiveness of deli-
cate scar mobilization in combination with exercises for 
chronic pain.9

Scar-related complaints can cause physical problems 
and psychological issues, consisting of malaise and a lack 
of acceptance of the scar and oneself. In critical situations, 
the patients see the scar as a non-existent, unaesthetic ele-
ment of their body that restricts their functioning.10 Physi-
cal complaints and a lack of acceptance of oneself can also 
cause women to limit or discontinue physical exercises.11 
Postoperative scars are often overlooked in the postop-
erative period. Currently, numerous operations are car-
ried out in the abdominal area. Not all possible ailments 
caused by the presence of scars are unequivocally inves-
tigated. Cesarean section is one of the most numerous 
operations. Each interruption in tissue communication 
is traumatic for the body and results in psychosocial and 
purely physical ailments. One of the research directions re-
lated to scar treatment is manual therapy, which, due to its 
nature, is one of the simplest, cheapest and most acces-
sible methods. According to the available literature, there 
are indications of the effects of manual therapy on scars, 
but the research results are inconsistent. The evidence 
for the use of scar massage is weak, the regimens vary, 
and the measured results are neither normalized nor ob-
jective. Although scar massage is anecdotally effective, 
there is  limited scientific data in the literature to sup-
port it.12 The review by Wasserman et al. shows prelimi-
nary strong evidence of the benefit of soft tissue mobili-
zation for symptoms associated with acute postoperative 
adhesions, preliminary moderate evidence of the benefit 
of soft tissue mobilization for symptoms of chronic inop-
erable adhesions, and moderate evidence of the benefit 
of using soft tissue mobilization for symptoms associated 
with chronic postoperative adhesions.13 Although most 
postoperative adhesions are clinically silent, the conse-
quences of adhesion formation can be a lifelong problem, 
including chronic abdominal pain, recurrent bowel ob-
structions requiring multiple hospitalizations, and infer-
tility. Moreover, adhesion disease can become a chronic 
condition with significant morbidity, and lacks effective 
treatment. Despite recent advances in surgical techniques, 
there is no reliable strategy to treat postoperative adhe-
sions.14 It is vital to look at the human body comprehen-
sively. With the increasing number of CCs, the impact 
of scarring on the overall health of patients is increasingly 
observed. Abdominal stretch marks and cesarean scars 
are considered important predictors of  intraperitoneal 
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adhesions. Women with significant stretch marks had 
thick intraperitoneal adhesions. Women with intraperi-
toneal adhesions had more vascularized, discolored, less 
flexible, and raised scars. Therefore, verifying the effect 
of scars and the possibility of their modification, for ex-
ample, to reduce adhesions, is of utmost importance.15 
Tapes, used in the prevention of surgical scars, effectively 
reduce scars and display features of growth, color and 
itching.16,17 An overview of the methods used in physical 
therapy on scars is discussed in the review by Deflorin 
et al.18 Overall, 1 meta-analysis showed that the effect 
on the scar by different physiotherapeutic means has a sig-
nificantly positive influence on pain, pigmentation, supple-
ness, itching, surface area, and scar thickness.18 There 
are reports stating that therapy has a clear positive effect 
on the state of scars and the overall wellbeing of patients.19 
The current state of research does not allow for a direct 
transfer of the above research results to clinical treatment 
of patients with big scars. However, the continued clinical 
implementation of the results obtained in studies with 
respect to the mechanical sensitivity of isolated fibroblasts 
and continuous adaptation of manual techniques created 
an evidence basis for manual scar therapy. Manual doses 
are adapted to the physiology of the tissue and the respec-
tive phases of wound healing. Clinical observations show 
improved mobility of affected areas and fewer relapses 
of the inflammatory phase due to mechanical overload.20

Objectives

This study aimed to evaluate the changes in the struc-
ture of the cesarean scar as a result of an applied scheme 
of manual therapy.

Materials and methods

Study design

This study was designed to  investigate the influence 
of our scheme of manual therapy on scar recurrence after 
a CC. In this study, vascularity, pigmentation, pliability, 
height pain, itching, color, stiffness, thickness, texture, 
and overall condition of the scar were evaluated in patients 
using subjective scales.

Setting

The trial has been registered and allocated in the Aus-
tralian New Zealand Clinical Trials Registry (No. AC
TRN12620000115932, registration  date: February 7, 2020). 
Data were collected from January 7, 2019 to May 12, 2019. 
The  first participant’s enrollment date was January  7, 
2019, and the enrollment date of the last participant  was 
April 12, 2019.

Participants

The criterion for inclusion in the treatment group (TG) 
was the lack of any prior work on the CC scar. All par-
ticipants (n = 30) were randomly assigned to 2 same-sized 
groups – the TG that participated in the therapy of the scar 
and the control group (CG) that did not undergo therapy. 
Demographic characteristics of both groups are presented 
in Table 1. Patients were recruited according to the dia-
gram depicted in Fig. 1, but the sample size was established 
a priori using G*Power 3.1 software (v. 3.1.9.2; G*Power, Kiel, 
Germany).21 The expected effect size (ES) was set at 0.85 
(Cohen’s f),  the α level was set at 0.05 and the power was set 
at 0.8.22 The minimum group size was 10 participants, but 
the final recruitment consisted of 15 women in each group.21

Variables

The experiment consisted of 2 examination meetings 
and 12 therapy sessions. During the examination meet-
ings, the scar of each participant was assessed visually and 
by touch using quantitative scar evaluation scales: VSS and 
Manchester Scar Scale (MSS). Additionally, the scar was 
assessed by each patient using the POSAS Patient Scale. 
The VSS was used to evaluate vascularity, pigmentation, 
pliability, and height. The MSS evaluated color, finish, con-
tour, distortion, and texture. The subjective POSAS Patient 
Scale was utilized to evaluate pain, itching, color, stiffness, 
thickness, texture, and the overall condition of the scar.23

Data measurement

The patients from the TG underwent scar therapy 3 times 
per week for 4 weeks. The therapy consisted of  twelve 
30-minute sessions carried out 3 times per week. During 
each session, the therapist applied 8 manual techniques 
in the following order: stroking, superficial rubbing using 
spiral and transverse motions, deep rubbing using spiral 
and transverse motions, moving, rolling, breaking up, and 
pinching. The order and intensity of the techniques were 
adjusted to the condition and the response of the treated 

Table 1. Demographic characteristics of patients included in the manual 
therapy and control groups

Parameter Average value for 
the treatment group

Average value for 
the control group

Sex female female

Age [years] 33 ±4 30 ±4

Height [cm] 164.5 ±7 169.2 ±5

Body mass [kg] 64.1 ±18 69.1 ±13

Nationality Polish Polish

City population >500,000 >500,000

Time after cesarean 
section [months]

14 ±8 14 ±9

Group size 15 15
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tissues. The visualization of  the scars before and after 
therapy was conducted using a thermal imaging camera 
FLIR T335 (Merlin Lazer, Crowborough, UK).

Bias

The only criterion for inclusion in the study was the ab-
sence of any previous work on the cesarean scar to avoid 
misinterpretation of the obtained results.

Study size

The study size was determined by the preliminary char-
acter of this project. An investigation conducted on a larger 
group of patients is currently under consideration as a part 
of a dedicated grant.

The  therapy and all examinations were carried out 
at the Scientific and Research Laboratory of the Faculty 
of Physiotherapy at Wroclaw University of Health and 
Sport Sciences (Poland). The trial was approved by the Sen-
ate Committee on Ethics of Scientific Research at the Wro-
claw University of Health and Sport Sciences (approval No. 
ACTRN12620000115932).

Quantitative variables

The MSS and VSS were used to evaluate the scar before 
and after the therapy. On both scales, each characteristic 
of the scar was given a specific score. The higher the final 
score, the worse the condition of  the scar. The maxi-
mum score on the MSS was 18 points, and on the VSS 
it was 13 points. The subjective scar-related experiences 
of  the participants were evaluated twice with the use 
of the POSAS Patient Scale.23 Each described character-
istic was given a score from 1 to 10 (the higher the score, 
the worse the result). The maximum score on that scale 
was 70. The median was calculated for the results ob-
tained before and after the therapy in both evaluated 
groups.

Statistical analyses

The statistical calculations were made using Statistica 
v. 13.1 (StatSoft, Inc., Tulsa, USA). The Shapiro–Wilk test 
was used to check the distribution of all quantitative vari-
ables. Due to the ordered nature of the survey results and 
the lack of normality in the distribution of the quantitative 

Fig. 1. Flow diagram 
of patient recruitmentEnrollment

Allocation

Follow-up

Analysis

Assessed for eligibilty (n = 40)

Allocated (n = 30)

Excluded (n = 10)
•  Not meeting inclusion criteria (n = 10)
•  Declined to participate (n = 0)
•  Other reasons (n = 0)

Control group (CG)
Allocated (n = 15)
• Received allocated intervention (n = 0)
• did not receive allocated intervention

(the CG did not receive intervention 
because we compared tissue structure 
of patients who underwent therapy with 
those without any intervention) (n = 15)

Lost to follow-up (give reasons) (n = 0) 

Discontinued intervention (give reasons) 
(n = 0)
 

Lost to follow-up (give reasons) (n = 0) 

Discontinued intervention (give reasons) 
(n = 0)
 

Analyzed (n = 15)
• Excluded from the analysis (give reasons) 

(n = 0)

Analyzed (n = 15)
• Excluded from the analysis (give reasons) 

(n = 0)

Treatment group (TG)
Allocated to intervention (n = 15)
• Received allocated intervention (n = 15)
• Did not receive allocated intervention 

(n = 0)
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variables, the median was used as a measure of central 
tendency, and the interquartile range (IQR) as a measure 
of dispersion.

The results were analyzed with the use of statistical 
tests for ordinal variables: the Mann–Whitney U test 
and the  Wilcoxon matched-pairs test. The  statistical 
significance of  the differences in  the appearance and 
structure of  the  scar in  both groups before and after 
the therapy, as well as between the TG and CG before 
and after the therapy, were assessed. Due to the occur-
rence of multiple comparisons, the Bonferroni correction 
was applied to reduce the risk of a type I error. The as-
sumed significance level (0.05) was divided by the number 
of comparisons (4). The adjusted significance level was 
set at 0.0125.

Results

The median was calculated for each analyzed param-
eter in both evaluated groups (Fig. 2,3). Using the MSS, 
we observed that the color, finish, contour, distortion, and 
texture were statistically significantly improved. Accord-
ing to the VSS, vascularity, pigmentation, pliability, and 
height were statistically significantly improved. Accord-
ing to the POSAS Patient Scale, color, stiffness, thickness, 
texture, and overall opinion were statistically significantly 
improved. Pain and itching did not change. The median 
was calculated for the results obtained before and after 
the therapy in both evaluated groups (Fig. 4).

The MSS, VSS and POSAS Patient Scale scores obtained 
during the first examination were not statistically signifi-
cantly different between the TG and CG. Statistically sig-
nificant differences were observed between the groups 
during 2nd examination. The scores obtained during both 

Fig. 3. Vancouver Scar Scale (VSS) scores in the form of a median calculated for each analyzed parameter in the treatment group and the control group 
before and after the therapy

IQR – interquartile range.

Fig. 2. Manchester Scar Scale (MSS) scores in the form of a median calculated for each analyzed parameter in the treatment group and the control group 
before and after the therapy

IQR – interquartile range.
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examinations for each of the scales were different in a sta-
tistically significant manner only in the TG (Table 2,3). 
Representative photos of the results of manual therapy 
are presented in Fig. 5. Generally, as a result of therapy, 
the condition of the scar in the TG significantly improved. 
Onerous scar-related symptoms were alleviated. The vas-
cularity, hyperpigmentation and distortion of the scar were 
reduced, the height of the scar decreased, and the elasticity 
and pliability of the scar increased. The texture, finish and 
contour of the scar improved.

Following the results from the thermal imaging camera, 
these were pilot studies. So far, the thermal imaging camera 

has been used, for example, to verify the effect of thermal 
factors on the scar and the course of the wound healing 
process,24,25 but not to verify the effect of manual therapy. 
The effects of therapy on temperature changes cannot be 
unequivocally determined due to the different types of scars.

Atrophic, hypertrophic and keloid scars differ in their 
initial temperature distribution. In  addition, the  use 
of manual methods varies in proportion over time. To draw 
specific conclusions, the study group should be broadened 
and differentiated according to the types of scars.

No statistically significant changes were observed, but 
a certain trend in temperature change was noted, which 

Fig. 4. Patient and Observer Scar Assessment Scale (POSAS) scores in the form of a median calculated for each analyzed parameter in the treatment group 
and the control group before and after the therapy

IQR – interquartile range.

Fig. 5. Evaluation of the effects of manual therapy on representative photos of the patient’s scar remodeling. On the left – the patient’s scar area before 
manual therapy; on the right – the patient’s scar area after manual therapy (thermal imaging camera FLIR T335). The figure shows the temperature 
(thermovision) scale (for each patient, it was different in terms of maximum and minimum temperatures), which varies from the darkest blue to its lighter 
shades, green, yellow, orange through red to white. White indicates the areas with the highest temperature relative to the other elements. Dark blue 
indicates the areas with the lowest temperature relative to the other areas covered by the thermal image. The difference between the indicated area before 
and after treatments was taken into account to verify the effectiveness of the therapy

FOV – field of view.
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requires further investigation. In all cases, the temperature 
of the scar area after treatment was close to that of the sur-
rounding tissues.

We are planning to conduct a research in a larger group 
of patients, taking into account various diagnostic and 
therapeutic methods to compare their effectiveness.

Discussion

Globally, 21.1% of pregnancies were delivered by CC 
in  2015.2 Women are not educated on  scar care and 
the possible side effects of failing to undergo or discon-
tinuing therapy. The scar- and adhesion-related symp-
toms are not associated with the presence of those lesions 
in any way by the physician or patient.26 Onerous symp-
toms included a pulling sensation and pain during the per-
formance of everyday chores, as well as pain originating 

in the lumbar vertebral column, the gastrointestinal tract 
and the scar itself. Furthermore, an important complaint 
related to the cesarean scar is the aesthetic aspect, i.e., 
the lack of acceptance of a part of the patient’s own body 
that has a negative impact on everyday functioning.10

According to  the research performed by Chochowska 
et al.,26 the aforementioned complaints are alleviated or re-
duced after the  scar therapy. Twenty-four months after 
the procedure, scar treatment may be less effective. Cho-
chowska et al.26 noticed that postoperative adhesions cannot 
be eliminated during therapy, and each subsequent surgery 
increases the risk of their formation. They cause onerous 
symptoms resulting from the decreased glide between tissues, 
which may give rise to pain in the head, vertebral column, 
pelvis, and other regions. Pilot studies on the use of Myo-
fascial Induction Therapy (MIT) showed that the aforemen-
tioned activities effectively change the structure of the scar 
despite the completion of the remodeling process.27

Table 2. Results of tests and p-values of the Mann–Whitney U test and the Wilcoxon matched-pairs test calculated for each parameter evaluated using 
the Manchester Scar Scale (MSS) and the Vancouver Scar Scale (VSS) before and after the therapy in the treatment group and the control group

Parameter

PRE vs. POST Treatment group vs. control group

treatment group control group PRE POST

T p-value T p-value U p-value U p-value

MSS

color <0.01 0.0015* 3.50 0.1422 107.50 0.8519 53.50 0.0152

finish <0.01 0.0277* 1.50 1.0000 75.00 0.1249 37.50 0.0020*

contour <0.01 0.0033* 6.00 0.3454 94.50 0.4679 54.00 0.0161

distortion <0.01 0.0077* NA 1.0000 108.00 0.8682 67.50 0.0649

texture <0.01 0.0033* 2.50 0.3613 90.00 0.3615 64.50 0.0488

MSS sum <0.01 0.0007* 5.50 0.2945 112.50 0.9835 28.50 0.0005*

VSS

vascularity <0.01 0.0015* 4.00 0.7150 87.50 0.3095 16.00 0.0001*

pigmentation <0.01 0.0051* 2.50 0.3613 98.50 0.5755 50.50 0.0107*

pliability <0.01 0.0010* 6.00 0.6858 101.00 0.6482 47.50 0.0075*

height <0.01 0.0051* 4.00 0.7150 107.50 0.8519 59.50 0.0294

VSS sum <0.01 0.0007* 0.00 0.1088 99.00 0.5897 19.00 0.0001*

NA – not available; *statistically significant value, p < 0.0125.

Table 3. Results of tests and p-values for the Mann–Whitney U test and the Wilcoxon matched-pairs test calculated for each parameter and evaluated using 
the Patient and Observer Scar Assessment Scale (POSAS) before and after the therapy in the treatment group and the control group

Parameter

PRE vs. POST Treatment group vs. control group

treatment group control group PRE POST

T p-value T p-value U p-value U p-value

Pain 6.00 0.1763 0.00 0.1797 105.50 0.7603 110.50 0.9362

Itching 5.50 0.2945 1.00 0.6547 107.50 0.8238 102.50 0.6465

Color 0.00 0.0015* 0.00 0.1797 111.50 0.9832 36.00 0.0015*

Stiffness 1.50 0.0009* NA 1.0000 105.00 0.7687 39.00 0.0022*

Thickness 0.00 0.0010* NA 1.0000 101.00 0.6406 22.00 0.0002*

Texture 2.00 0.0015* 1.50 1.0000 95.50 0.4831 44.50 0.0044*

Sum 0.00 0.0007* 1.50 0.4227 89.50 0.3491 28.00 0.0005*

Overall opinion 0.00 0.0007* NA NA 106.50 0.8152 18.50 0.0001*

NA – not available; *statistically significant value, p < 0.0125.



K. Olszewska et al. Manual therapy of caesarean scars394

The most recent research suggests that it  is possible 
to change the structure of adhesions.28 Ault et al. focused 
on hypertrophic burn scars.29 They claimed that massage 
is an effective treatment that impacts the height, vascu-
larity, elasticity, pain, itching, and depression of  scars. 
Anthonissen et al. compared the effectiveness of various 
types of therapy: pressure, silicone, massage, moisturizing 
creams, physical activity, and mobilization.30 They ques-
tioned the accuracy of the analyzed projects due to the small 
size of the evaluated groups and the lack of a detailed de-
scription of the therapy. Many authors suggest that both 
objective and subjective scales should be used.3,29,30 In our 
research, the changes that occurred during therapy were 
assessed using the VSS, MSS and POSAS Patient Scale.

The improvement in the parameters such as pigmenta-
tion, color or elasticity may result from the massage stimu-
lating the reconstruction of connective tissue by increas-
ing the number of collagen fibers while reducing their 
diameter and cross-section.31 In our research, according 
to the VSS, MSS and POSAS Patient Scale, scar therapy im-
proved all evaluated parameters. It is possible that pain and 
itching require a different type of treatment than the ones 
used. O’Reilly et al. observed a reduction in itching within 
the studied scars.16 In our studies, no statistically signifi-
cant changes were observed in these parameters. Accord-
ing to the results of other experiments, pain decreased 
after scar therapy.12,13,18 However, these results are not con-
clusive. The evidence for the use of scar massage is still not 
sufficient, the regimes vary, and the measured outcomes 
are neither standardized nor objective. However, the effec-
tiveness of the therapy appears to be greater in postopera-
tive scars than in traumatic or post-burn scars. Although 
scar massage is known to be effective, there are little scien-
tific data in the literature to support it.12 Recently, the clini-
cal impact of scar management has been studied more 
intensively.19,20 It is important to analyze and continue re-
search in order to determine the best procedures affecting 
scars. Moreover, it is worth clarifying and differentiating 
which therapy protocol is most effective as well as verifying 
what affects the effectiveness of the performed treatments, 
in order to improve the abovementioned parameters and 
the comfort of a patient’s life.

Andrzejewski noticed increased blood flow in the skin 
and muscles, as well as the normalization of the autonomic 
nervous system after scar massage.32 The results achieved 
during therapy indicated that massage in the form of rubbing 
increases the level of fibroblast growth factor (FGF) in the tis-
sue, which causes structural changes in collagen fibers.

Another method used in scar therapy is Kinesiology 
Taping.16,17,33 The research on various types of pathologi-
cal scars was conducted in 54 patients. Following a 7-day 
application, a change in the tissue color, an increase in its 
mobility and improved satisfaction were demonstrated 
in the majority of subjects.33

It is becoming increasingly common to use various types 
of topical formulations that the patients can self-administer 

on the scar. However, there are no solid scientific studies 
that would corroborate the positive influence of such for-
mulations on the tissues.

A few studies concerning cesarean scar therapy and 
an increasing rate of surgical births encourage further at-
tempts to develop standards for cesarean scar management. 
Abdominal striae and a cesarean scar on intraperitoneal 
adhesions were significant predictors of scar adhesion type. 
It has been observed that women with severe stretch marks 
had thicker intraperitoneal adhesions, whereas women with 
intraperitoneal adhesions had more vascularized, discol-
ored, less pliable, and raised scars.15 Results obtained by our 
team could have implications for physiotherapy practice. 
Currently, the use of various topical preparations of varying 
efficacy is becoming more common in scar therapy. In many 
cases, they are not sufficient due to persistent scar-related 
ailments. The growing percentage of surgical deliveries and 
a small number of scientific studies on the treatment of scars 
after CC prompts the development of therapeutic manage-
ment standards. We have obtained interesting results us-
ing a thermal imaging camera to assess scar conditions 
after CC. Siah and Childs noted that heat is a sign of sur-
gical wound infection in the wound assessment criteria, 
but no diagnostic tool is used in clinical practice to assess 
the skin temperature of surgical wounds.24 Observations 
made by other authors showed that thermovision is a valu-
able tool in scar management25 and, in our opinion, it has 
clinically useful potential in the rehabilitation of cesarean 
scars. It is worth noting that postoperative adhesions, al-
though clinically silent, can cause chronic pain and infertil-
ity14; thus, new methods of scar management are needed.

The results of our research indicate significantly posi-
tive effects of using manual techniques in scar therapy. 
They can be used in perinatal care, as well as in broadly 
understood surgery, plastic surgery, orthopedics, and trau-
matology, wherever scars are common.

Limitations

Our work presents the results of a preliminary study, 
and for this reason, the sample size was not numerous. 
It  is worth expanding the groups of patients in the fu-
ture studies and checking whether the time elapsed since 
the CC affects the influence of therapy over long-time 
follow-up. In conducted research, subjective assessment 
methods were used, which should be complemented by ob-
jective (quantitative) methods, allowing for a better com-
parison with results obtained by other researchers.

Conclusions

As  a  result of  the  manual therapy, the  condition of 
the scar in the TG significantly improved. The presented 
scheme of manual therapy has the potential to be a simple 
and effective treatment for women after a CC.
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