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INTRODUCTION

ABSTRACT

Introduction: Endometriosis is a gynecological disease, although sometimes it af-
fects the abdominal wall (AWE). This is a rare form of extra-pelvic endometriosis
that attaches to a surgical incision, such as a cesarean section. The aim of the study
was to follow the effect of late postoperative physiotherapy on recovery in a 34-year-
old female patient with endometriosis of the rectus abdominis muscle as a result of
a C-section scar. Methods: To assess the effect of the applied physiotherapy program,
we used a curl-up test, the SF-36 Quality of Life (QoL) assessment, and the Post-dis-
charge Surgical Recovery (PSR) scale on the first home day after the hospital stay
and at the end of the 3rd month. Physiotherapy methods: We instructed the patient
to perform abdominal, pelvic, and back exercises that improve posture. Abdominal
massage and beauty ergon were applied to the postoperative scar to prevent adhe-
sions. Walking time and distance were increased each week. At the end of the third
month of the physiotherapy program, folk dance movements were also included, as
the patient was a dancer. Results: The results of the study showed a good recovery 3
months after discharge from the hospital. The patient had good abdominal muscle
function, no postoperative pain, and an overall improved quality of life. Conclusion:
The presented physiotherapy program in a patient with endometriosis of the rectus
abdominis muscle prevented late postoperative complications. Physiotherapy is an
important part of a patient’s post-surgical care and supports optimal recovery, es-
pecially in patients of childbearing age.

Keywords: exercises, abdominal wall, abdominal surgery, abdominal mus-
cles, quality of life

logical surgery (Sunita et al., 2013; Thanasa et

Endometriosis is a chronic estrogen-dependent
gynecological disease (Stull et al., 2014; Vimee
et al., 2023). It affects 10 to 15% of women of
reproductive age and is defined as the presence
and proliferation of endometrial tissue in atypical
locations like the peritoneal cavity, ovaries, ab-
dominal organs, bladder, etc. Patients complain
of a lump in the abdomen without a prior gyne-
cological history (Hashim, Shami, 2001; Yang et
al., 2004; Yang, Zhang, 2023). Women with en-
dometriosis have a reduced quality of life due to
chronic pelvic pain and reduced fertility (Barbara
et al., 2021; Takeuchi et al., 2024). According to
more recent studies, the causes of the disease may
involve genetic, endocrine, inflammatory, immu-
nological, and angiogenic factors (Takeuchi et al.,
2024). Abdominal wall endometriosis is a rarer
form of extrapelvic localization of the disease. It
can develop after a cesarean section or gyneco-

al., 2022; Turci¢ et al., 2025). Cesarean section
endometriosis can be caused by iatrogenic depo-
sition of endometrial cells, glands, and stroma at
any time during the surgical procedure, leading
to chronic pain (Mishra et al., 2013; Ananias et
al., 2021). There are very few scientific reports
about endometriosis affecting the rectus abdomi-
nis muscle. Ananias et al. (2021), in a systematic
review, identified only 103 patients with abdom-
inal wall endometriosis. Thanasa et al. (2022)
present a case report of isolated endometriosis of
the m.rectus abdominis in a 46-year-old patient
with a previous cesarean section. Another re-
port (Ozkan et al., 2014) presents a 31-year-old
woman with a history of two cesarean sections. A
painful mass was found in the left lateral aspect
of the Pfannenstiel incision, which had been con-
tinuously enlarging. In most cases, treatment is
surgical. Complete removal of the lesion often re-
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quires fascial excision (Gunes et al., 2005). Phys-
iotherapy for endometriosis is applied both in the
preoperative preparation of patients, as well as in
early and late postoperative recovery. The goal
of preoperative and postoperative physiotherapy
is to prevent early and short-term complications
from the cardiovascular and respiratory systems,
thrombosis, adhesions, etc., and to improve the
quality of life. Physical exercise has a protective
effect against anti-inflammatory and antioxidant
cytokines and reduces the possibility of endome-
trial cell proliferation (Wojcik et al., 2022). The
effectiveness of motor activity during the early
and late postoperative periods in abdominal sur-
gery has been proven. (Moriello, 2008; Khoury et
al., 2014; Gencheva, 2015; Onerup et al., 2017;
Gencheva, 2022). Unfortunately, the literature on
the use of physiotherapy in patients with endo-
metriosis of the rectus abdominis muscle is very
limited, and we did not find sufficient data on the
application of a physiotherapy program in endo-
metriosis, including dosage, intensity, and types
of exercises, in the postoperative period.

The aim of the study was to follow the effect of
late postoperative physiotherapy on recovery in a
34-year-old female patient with endometriosis of
the rectus abdominis muscle as a result of a C-sec-
tion scar.

METHODS

A 34-year-old woman with a history of one cesar-
ean section reported a painful lump on the left lat-
eral side of the cesarean section that had contin-
ued to grow for 4 years. The complaints worsened
during the menstrual cycle. After a detailed his-
tory and physical examination of the patient, an
ultrasonography was performed, which showed
a hypoechoic nodular substance near the rectus
abdominis muscle. There were no gynecological
changes. Computed tomography (CT) revealed a
soft tissue formation on the anterior wall of the
rectus abdominis muscle. During the surgical in-
tervention, a defect of the rectus abdominis fascia
was discovered with a dense formation measuring
4 cm with unclear boundaries, which was excised.
Histological examination after the operation con-
firmed the diagnosis of endometrial glands and
stroma in endometriosis. The patient underwent
a 5-day physiotherapy program in the early post-
operative period, thanks to which she was quickly
mobilized and discharged from the hospital with-
out complications. The patient has signed an in-
formed consent to participate in the study.

Research methods

After the patient was discharged from the hospital
and the surgical sutures were removed, and at the
end of the third month, we applied an abdominal
functional assessment, Quality of Life (QoL) assess-
ment, and the Scale of Post-discharge Surgical Re-
covery (PSR).

We performed a functional assessment of the ab-
dominal muscles using the curl-up test. This is
a standardized, objective measure of abdominal
muscular endurance. Its results are quantitative
(number of repetitions) and can be statistically
analyzed to assess changes in core strength and
function. It is performed on a mat. During the
test, only a partial sit-up is required; the iliopsoas
(the strongest hip flexor) does not participate in
the movement.

We assessed quality of life using the 36-Item Short
Form Survey Instrument (SF-36). The SF-36 does
not provide a diagnosis, but a functional profile.
Includes the following subscales: Physical Func-
tioning (PF)-Limitations in physical activities be-
cause of health problems; Role Physical (RP)-Lim-
itations in usual role activities because of physical
health problems; Role Emotional (RE)-Limitations
in social activities because of physical or emo-
tional problems; Energy/Fatigue (VT); Emotional
Well-being(psychological distress and well-be-
ing); (MH); General mental health (psycholog-
ical distress and well-being); Social Functioning
(SF); Pain (BP) General Health (GH).Value Inter-
pretation: 85-100 (Excellent functioning); 70-84
(Good health); 50-69 (Moderate limitations); 30—
49 (Significant health problems); <30 (Severe dit-
ficulty/distress). Scores for the different domains
are converted and pooled using a scoring key.
The Post-discharge Surgical Recovery (PSR) scale
was developed to measure at-home postoperative
recovery, and is a self-assessment of recovery in
a target population of patients discharged from
the day surgery unit. The PSR scale comprises 15
items rated on a ten-point semantic differential
scale. For computation of the actual PSR score,
the sum score is divided by the total possible scale
score and multiplied by 100, resulting in a score
range of 10 to 100 with higher scores indicating
better recovery (Materazzi et al., 2007). PCR was
designed to evaluate various aspects of recovery,
as functional limitations, health status, and pain;
activity; fatigue; work ability; and expectations,
represented in the 15-item 10-point semantic dif-
ferential scale.

Physiotherapy in the late postoperative period

286



INFLUENCE OF PHYSIOTHERAPY ON RECOVERY ...

285 -290

for patients with endometriosis is a complex ther-
apy (Wojcik et al., 2022). Our patient underwent
physiotherapy before surgery and early postop-
erative physiotherapy (a total of 5 days) in an ab-
dominal surgery clinic. She stood up 3 hours after
surgery and immediately started walking training
to prevent early complications (Gencheva, 2024).
The physiotherapy program for patients aimed
to restore muscles in the abdominal and pelvic
areas, eliminate pelvic pain, prevent adhesions,
and improve the woman’s overall self-esteem and
quality of life. The applied physiotherapy in the
early post-clinical period was still protective,
as gradual activation of the abdominal muscles
from a relaxed starting position to an increasing
load, and active participation of the diaphragm
in the breathing act. Stretching exercises are also
important, but should be performed until the pa-
tient feels a stretch, not a strain that would lead
to discomfort. We instructed the patient to per-
form abdominal, pelvic, and back exercises that
improve posture. Instructions were given on how
to lift objects up to 5 kilograms between 2 and 4
weeks after surgery, as well as wearing a seat belt
during the heaviest loads. The curl-up exercise
targets abdominal endurance, which is import-
ant for back support and core stability. A month
and a half after the surgery, we gradually includ-
ed manual massage (Marinova, 2019) and instru-
ment-assisted soft tissue mobilization using the
Beauty Ergon IASTM (Instrument Assisted Soft
Tissue Mobilization) technique to prevent post-
operative adhesions and improve the elasticity of
scar tissue. Ergon stimulates anabolic processes
in connective tissue (collagen fibers), reduces
pain, and restores elasticity of connective and
muscle tissue (Tasheva, 2019; Nadeem, 2023).
Walking time and distance increased each week,
and at the end of the period, the patient was able

Table 1. Changes of the PSR scale

to walk 5-6 km daily at a moderate to fast pace.
We trained the patient to perform daily activities
correctly without overloading the operated mus-
cles. At the end of the third month of the phys-
iotherapy program, folk dance movements were
also included, because the patient is a dancer.

RESULTS

The functional assessment of abdominal muscles
with the Curl Up Test showed strengthening of
the abdominal muscles at the end of the three-
month study period. The Curl Up exercises work
on the endurance of the abdominal muscles,
which is important for back support and torso
stability. After discharge from the hospital, the
patient performed exercises involving the abdom-
inal muscles, but from a relaxed starting position,
with slightly raised lower limbs, due to sparing the
postoperative wound and the presence of postop-
erative pain. One month after the surgery, exer-
cises with greater intra-abdominal pressure were
included. The first Curl Up assessment with arms
folded was done a month and a half after surgery.
The patient could perform 11 anti-gravity body
lifts and, at the end of the research period, 50
lifts— five times more.

The psychometric recovery assessment question-
naire (PSR) was completed personally by the pa-
tient on the 15th postoperative day and at the end
of the study. The postoperative recovery result on
the PSR scale is 60% (0-100%) after the second
week. It is higher than the average cases according
to the literature data. After 12 weeks, PSR shows
90%. Positive changes are found in all five sub-
scales: health status; activity; fatigue; work capaci-
ty; and expectations, which may be an indicator of
good effectiveness of the rehabilitation physiother-
apy program (Table 1).

PSR% % (average values according

i 0,
Testing PSR% to literature data)
2 weeks after surgery 60 55
12 weeks after surgery 90 85

The patient completed the questionnaire SF-36
two weeks after surgery, and the results show the
following: The patient had moderate limitations in
her physical fitness; significant difficulty in usual
role activities and social activities due to a physical
health or emotional problem, and a medium en-

ergy level. Postoperative pain has decreased after
removal of surgical sutures, but was still moderate,
frequency of anxiety and/or depression; restric-
tions in social life due to health; average self-rated
health (Table 2).
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Table 2. Changes in quality of life indicators from the test SF-36
Subscale 2 weeks after 12 weeks after =~ Min. important Change Exceeds
surgery surgery difference (MID) MID

Physical Functioning 49 78 5 +29 Yes
Role Physical 25 74 10 +48 Yes
Role Emotional 27 85 8 +58 Yes
Vitality/Energy 55 69 5 +14 Yes
Pain 40 73 10 +33 Yes
Emotional Well-being 62 85 8 +23 Yes
Social Functional 68 82 7 +14 Yes
General Health 51 75 5 +24 Yes

The patient was in acceptable physical condition,
but pain and physical and some psychological
limitations seriously affect her daily functioning.
That’s why she needed rehabilitation, pain relief,
and social support. At the end of the study, all sub-
scales show changes above the minimal important
difference (MID), with the greatest improvement
in Role Physical, Role Emotional, and Pain. MID
was identified by Stull et al. (2014) in patients with
endometriosis (Table 2).

DISCUSSION

In this study, we present a case of a patient who un-
derwent surgery for a rare case of rectus abdominis
endometriosis. Given the limited number of stud-
ies in the literature examining physiotherapy after
surgical treatment of abdominal wall endometri-
osis, our case contributes new clinical insights in
this field. The lack of evidence limits the ability to
make direct comparisons with similar cases, but
it also highlights the importance of analyzing and
sharing unique clinical experiences such as ours.
What is certain is that recovery after this type of
abdominal surgery can take several weeks. Postop-
erative recovery can serve as an indicator for mon-
itoring the effects of various therapeutic methods
and clinical studies. Therefore, we chose to use
the Post-Discharge Surgical Recovery (PSR) Scale
developed by Kleinbeck (2000) as appropriate in
our case. The 30% increase significantly exceeds
the minimal important difference (MID = 5-10%)
reported by Stull (2014). In a cohort study by All-
vin et al. (2007), the average PSR score at week 6
post-surgery was 80%, with a range from 60-88%.
Our results indicate accelerated, nearly complete
perceived recovery, which exceeds typical postop-
erative benchmarks.

The main goal of rehabilitation after abdominal
surgery is to restore the strength and function-
al control of the abdominal muscles. In our case,
this is of utmost importance because the rectus
abdominis fascia was affected, which can quickly

lead to muscle weakness and potential long-term
consequences, such as reduced stability, altered
posture, and impaired trunk function. We did not
find any scientific articles or systematic reviews
that directly examined the use of Ergon IASTM
after abdominal surgery (e.g., after laparotomy
or laparoscopy). However, we think that the role
of specific abdominal wall exercises and manu-
al techniques (ERGON and massage) has mini-
mized postoperative adhesions, thereby helping
reduce pain and dysfunction of the rectus abdom-
inis fascia. Through this structured abdominal
wall strengthening program, the patient achieved
a fivefold improvement in his performance on the
contraction test, a widely used measure of abdom-
inal endurance. These results are consistent with
data from studies in postpartum populations and
patients with musculoskeletal dysfunction. For
example, Gluppe et al. (2023) reported increases
in abdominal strength in postpartum women fol-
lowing curl-up-based training. Similarly, Darai et
al. (2017) in their study found that osteopathy and
massage improve quality of life (QoL) by reducing
endometriosis symptoms in patients with colorec-
tal endometriosis. These parallels suggest that sim-
ilar mechanisms of functional adaptation may be at
work in patients recovering from rectus abdominis
endometriosis surgery.

We agree with the conclusion of Haraldstad et al.
(2019) that Quality of Life (QoL) is an important
concept in the field of health and medicine. The
patient demonstrated significant improvements in
all eight domains of the SF-36 quality-of-life ques-
tionnaire. Our findings are consistent with those
of Barbara et al. (2021), who reported improved
quality of life in women with endometriosis after
hormonal treatment. Additionally, Stull (2014) and
Facchin et al. (2017) found strong correlations be-
tween endometriosis-related pelvic pain and men-
tal health impairment. The patient in our case re-
ported improved vitality, reduced pain, enhanced
emotional well-being, and improved physical
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function — all of which contributed to a complete
recovery.

CONCLUSION

The application of physiotherapy is an important
part of a patient’s post-surgical care and helps with
optimal recovery, especially in patients of child-
bearing age. The presented physiotherapy program,
in a patient with endometriosis of the rectus ab-
dominis muscle, helped her complete her recovery
3 montbhs after the operation. The study also found
a beneficial effect on the patient’s quality of life.
More research data is needed to establish standards
for physiotherapy in the postsurgical period in
patients with endometriosis in complicated cases,
such as the one presented in the study.

REFERENCES:

Allvin, R., Ehnfors, M., Rawal, N., & Svens-
son, E. (2007). Development of a questionnaire to
measure patient-reported postoperative recovery:
Content validity and intra-patient reliability. Acta
Anaesthesiologica Scandinavica, 51(7), 877-885.
https://doi.org/10.1111/j.1365-2648.2006.04156.x

Ananias, P, Luenam, K., Melo, J., & others.
(2021). Cesarean section: A potential and forgot-
ten risk for abdominal wall endometriosis. Cureus,
13(8), e17410.
https://doi.org/10.7759/cureus.17410

Barbara, G., Buggio, L., Facchin, F.,, & Ver-
cellini, P. (2021). Medical treatment for endome-
triosis: Tolerability, quality of life and adherence.
Frontiers in Global Women's Health, 2, 729601.
https://doi.org/10.3389/fgwh.2021.729601

Berg, K., Franzen Durdn, B., Hernes, S., &
Wibe, A. (2010). Psychometric evaluation of the
post-discharge surgical recovery scale. Journal of
Evaluation in Clinical Practice, 16(4), 794-801.
https://doi.org/10.1111/j.1365-2753.2009.01197 x

Darai, C., Dubernard, G., Coutant, C., Rou-
zier, R., Bazot, M., & Fauconnier, A. (2017). Impact
of osteopathic manipulative therapy in patients
with deep colorectal endometriosis: A classification
based on symptoms and quality of life. Gynécologie
Obstétrique Fertilité & Sénologie, 45(9), 472-477.
https://doi.org/10.1016/j.gofs.2017.07.006

Facchin, F, Barbara, G., Saita, E., Mosconi,
P, Roberto, A., & Vercellini, P. (2017). Mental
health in women with endometriosis: Searching for
predictors of psychological distress. Human Repro-
duction, 32(9), 1855-1861.
https://doi.org/10.1093/humrep/dex249

Gencheva, N. (2015). Kinesiterapia pri nia-

koi hirurgicni zaboliavania [Kunesutepanus npu
HAKOM XVMPYPIMYHU 3a00nABaHMA]. Avangard.

Gencheva, N. (2022). Physiotherapy for co-
lon cancer in the early postoperative period - A
case report. In Proceedings of the International Sci-
entific Congress “Applied Sports Sciences” (Vol. 2, pp.
463-468).
https://doi.org/10.37393/ICASS2022/146

Gencheva, N. (2024). Fisioterapia pri endo-
metriosa na pravia koremen muskul v ranen sledop-
erativen period (doklad na sluchai) [®usnorepanms
IpY €HJOMEeTPNO3a Ha MpaBUs KOPeMeH MYCKYI
B paHeH CJefjollepaTuBeH Iepuop (HOKmaj Ha
cnyyait)]. In Sbornik s dokladi ot Ubileina nauchna
konferenzia, MU Pleven (pp. 242-248).

Gluppe, S., Ellstrom, M., & Bg, K. (2023).
Curl-up exercises improve abdominal muscle
strength without worsening inter-recti distance in
women with diastasis recti abdominis postpartum:
A randomised controlled trial. Journal of Physio-
therapy, 69(3), 160-167.
https://doi.org/10.1016/j.jphys.2023.05.017

Gunes, M., Kayikcioglu, E, Ozturkoglu, E.,
& others. (2005). Incisional endometriosis after
cesarean section, episiotomy and other gynecolog-
ic procedures. Obstetrics & Gynecology Research,
31(5), 471-475.
https://doi.org/10.1111/j.1447-0756.2005.00322.x

Hashim, H., & Shami, S. (2001). Abdominal
wall endometriosis in general surgery. The Internet
Journal of Surgery, 3(2).

Haraldstad, K., Wahl, A., Andenzs, R., et
al. (2019). A systematic review of quality of life re-
search in medicine and health sciences. Quality of
Life Research, 28, 2641-2650.
https://doi.org/10.1007/s11136-019-02214-9

Kleinbeck, S. (2000). Self-reported at-home
postoperativerecovery.Researchin NursingeHealth,
23(6), 461-472. https://doi.org/10.1002/1098-
240X (200012)23:6%3C461::AID-
NUR5%3E3.0.CO;2-S

Khoury, W., Dakwar, A., Sivkovits, K., &
Mahajna, A. (2014). Fast-track rehabilitation ac-
celerates recovery after laparoscopic colorectal
surgery. JSLS : Journal of the Society of Laparoendo-
scopic Surgeons, 18(4), €2014.00076.
https://doi.org/10.4293/JSLS.2014.00076

Marinova, D. (2019). The effect of therapeu-
tic massage in patient with chronic neck pain. In
Proceedings of the International Scientific Congress
“Applied Sports Sciences” (pp. 581-585).

Materazzi, G., Dionigi, G., Berti, R., et al.
(2007). One-day thyroid surgery: Retrospective

289


https://doi.org/10.1111/j.1365-2648.2006.04156.x
https://doi.org/10.7759/cureus.17410
https://doi.org/10.3389/fgwh.2021.729601
https://doi.org/10.1111/j.1365-2753.2009.01197.x
https://doi.org/10.1016/j.gofs.2017.07.006
https://doi.org/10.1093/humrep/dex249
https://doi.org/10.37393/ICASS2022/146
https://doi.org/10.1016/j.jphys.2023.05.017
https://doi.org/10.1111/j.1447-0756.2005.00322.x
https://doi.org/10.1007/s11136-019-02214-9
https://doi.org/10.1002/1098-240X(200012)23:6%3C461::AID-NUR5%3E3.0.CO;2-S
https://doi.org/10.1002/1098-240X(200012)23:6%3C461::AID-NUR5%3E3.0.CO;2-S
https://doi.org/10.1002/1098-240X(200012)23:6%3C461::AID-NUR5%3E3.0.CO;2-S
https://doi.org/10.4293/JSLS.2014.00076

Nezabravka Gencheva

285 -290

analysis of safety and patient satisfaction on a con-
secutive series of 1,571 cases over a three-year pe-
riod. European Surgical Research, 39(3), 182-188.
https://doi.org/10.1159/000100904

Mishra, H. (2013). RECTUS SHEATH EN-
DOMETRIOSIS IN CAESAREAN SCAR. jour-
nal of Evolution of Medical and Dental Sciences, 2,
8599-8602.

Moriello, C., Mayo, N., Feldman, L., & Carli,
E (2008). Validating the six-minute walk test as a
measure of recovery after elective colon resection
surgery. Archives of Physical Medicine and Rehabili-
tation, 89(6), 1083-1089.
https://doi.org/10.1016/j.apmr.2007.11.031

Nadeem, K., Arif, M., Akram, S., et al.
(2023). Effect of Ergon IASTM technique on pain,
strength and range of motion in plantar fasciitis pa-
tients: RCT. Physiotherapy Quarterly, 31(4), 28-32.
https://doi.org/10.5114/pq.2023.125109

Onerup, A., Angenete, E., Bock, D., et al.
(2017). The effect of pre- and post-operative phys-
ical activity on recovery after colorectal cancer
surgery (PHYSSURG-C): Study protocol for a ran-
domized controlled trial. Trials, 18, 212.
https://doi.org/10.1186/s13063-017-1949-9

Ozkan, O., Cikman, O., Kiraz, H., et al.
(2014). Endometrioma localized in the rectus ab-
dominis muscle: A case report and review of lit-
erature. Arquivos Brasileiros de Cirurgia Digestiva,
27(4), 304-306. https://doi.org/10.1590/S0102-
67202014000400019

RAND Corporation. (n.d.). 36-Item Short
Form Survey Instrument. https://www.rand.org/
health-care/surveys_tools/mos/36-item-short-
form/survey-instrument.html

Stull, D., Wasiak, R., Kreif, N, et al. (2014).
Validation of the SF-36 in patients with endome-
triosis. Quality of Life Research, 23(1), 103-117.
https://doi.org/10.1007/s11136-013-0442-5

Sunita, M., Vrunda, C., Samar, Z., & Sunitha,
A. (2013). Rectus sheath endometriosis in caesare-
an scar. Journal of Evolution of Medical and Dental
Sciences, 2(44), 8599-8602.

Takeuchi, M., Matsuzaki, K., & Harada, M.
(2024). Endometriosis, a common but enigmatic
disease with many faces: Current concept of patho-
physiology and diagnostic strategy. Japanese Jour-
nal of Radiology, 42, 801-819.
https://doi.org/10.1007/s11604-024-01569-5

Tasheva, R. (2019). Vavejdane na ERGON
IASTM TECHNIQUE v kinesiterapiata v Bulgaria
[BeBexxgane Ha ERGON IASTM TECHNIQUE B
KMHe3uTepanuaTa B buiarapus). Medizina i sport,
1-2, 42-46.

Thanasa, A., Thanasa, E., Kamaretsos, E., et
al. (2022). Extrapelvic endometriosis located in-
dividually in the rectus abdominis muscle: A rare
cause of chronic pelvic pain (a case report). Pan Af-
rican Medical Journal, 42, 242.
https://doi.org/10.11604/pam].2022.42.242.36325

Turci¢, M., Matusan, 1., Rajkovi¢, M., & Val-
kovié, Z. (2025). Rectus abdominis muscle endo-
metriosis: A unique case report with a literature re-
view. Current Issues in Molecular Biology, 47(1), 47.
https://doi.org/10.3390/cimb47010047

Vimee, B., et al. (2023). Sciatic nerve endo-
metriosis — The correct approach matters: A case
report. Case Reports in Women's Health, 38, e00515.
https://doi.org/10.1016/j.crwh.2023.e00515

Wojcik, M., Szczepaniak, R., & Placek, K.
(2022). Physiotherapy management in endome-
triosis. International Journal of Environmental Re-
search and Public Health, 19(23), 16148.
https://doi.org/10.3390/ijerph192316148

Yang, W., Chen, H., Au, H., et al. (2004).
Serum and endometrial markers. Best Practice ¢
Research Clinical Obstetrics & Gynaecology, 18,
177-200.
https://doi.org/10.1016/j.bpobgyn.2004.03.003

Yang, Q., & Zhang, X. (2023). Efficacy and
safety of high-intensity focused ultrasound abla-
tion for rectus abdominis endometriosis: A 7-year
follow-up clinical study. Quantitative Imaging in
Medicine and Surgery, 13(3), 1417-1425.
https://doi.org/10.21037/qims-22-695

Corresponding author:

Nezabravka Gencheva, PhD

Department of Kinesitherapy and Rehabilitation,
National Sports Academy “Vassil Levski”,

Sofia 1000, Bulgaria,

E-mail: nezig@yahoo.com

290


https://doi.org/10.1159/000100904
https://doi.org/10.1016/j.apmr.2007.11.031
https://doi.org/10.5114/pq.2023.125109
https://doi.org/10.1186/s13063-017-1949-9
https://doi.org/10.1590/S0102-67202014000400019
https://doi.org/10.1590/S0102-67202014000400019
https://www.rand.org/health-care/surveys_tools/mos/36-item-short-form/survey-instrument.html
https://www.rand.org/health-care/surveys_tools/mos/36-item-short-form/survey-instrument.html
https://www.rand.org/health-care/surveys_tools/mos/36-item-short-form/survey-instrument.html
https://doi.org/10.1007/s11136-013-0442-5
https://doi.org/10.1007/s11604-024-01569-5
https://doi.org/10.11604/pamj.2022.42.242.36325
https://doi.org/10.3390/cimb47010047
https://doi.org/10.1016/j.crwh.2023.e00515
https://doi.org/10.3390/ijerph192316148
https://doi.org/10.1016/j.bpobgyn.2004.03.003
https://doi.org/10.21037/qims-22-695
mailto:nezig@yahoo.com

IV International Scientific Congress
“Applied Sports Sciences”

PROCEEDING
BOOK

Peer-Review Statement

All full-text papers included in this conference proceed-
ings volume have undergone a rigorous peer-review pro-
cess. Each submission was evaluated by at least two inde-
pendent reviewers with academic expertise relevant to the
topic of the paper. Reviews were conducted in accordance
with established scholarly standards, ensuring the quali-
ty, validity, and originality of the published contributions.
Only papers that met the required scientific and ethical
criteria were accepted for publication.

Publication Ethics and Malpractice Statement

The editors of this conference proceedings volume are
committed to upholding the highest standards of publica-
tion ethics, following the principles outlined by the Com-
mittee on Publication Ethics (COPE).

By submitting their manuscripts, all authors confirm that:

o their work is original and has not been previously
published or submitted elsewhere;

o the research presented is conducted in accordance with
accepted ethical standards;

o all sources used are properly cited;

o there is no plagiarism, data fabrication, or falsification;

o all authors have contributed substantially to the
manuscript and approve its final version;

« any conflicts of interest have been disclosed.

The editors maintain responsibility for the integrity of the
publication process, ensuring fair and unbiased review,
confidentiality of submissions, and immediate action in
cases of suspected misconduct. Any breaches of ethical
standards will lead to correction, retraction, or other ap-
propriate measures.

21-22 November 2025

Sofia, Bulgaria



IV International Scientific Congress
“Applied Sports Sciences”

21-22 November 2025
Sofia, Bulgaria

PROCEEDING BOOK

EDITORS OF THE PROCEEDING BOOK:

Prof. Ognyan Miladinov, DSc
Assoc. Prof. Milena Kuleva, PhD
Assoc. Prof. Stefka Djobova, PhD

SCIENTIFIC COMMITTEE
INTERNATIONAL MEMBERS OF THE SCIENTIFIC COMMITTEE

Prof. Suzanne Lundvall - Prof. Cevdet Cengiz - Assoc. Prof. Branislav Antala -
University of Gothenburg, Canakkale Onsekiz Mart FIEP World Vice-president,
Sweden University, Turkiye Comenius University

Prof. Nenad Stojiljkovic — Prof. Alejandro Garcia Mas — in Bratislava, Slovakia

University of Nish, Serbia University of the Balearic Assoc. Prof. Dario Novak -
Prof. Monica Stanescu - Islands, Spain FIEPS Europe President,
National University of Physical  Prof. Lana Ruzi¢ Svegl - University of Zagreb, Croatia
Education and Sport, University of Zagreb, Croatia Assoc. Prof. Simone Digennaro -
Bucharest, Romania Prof. Javier Pérez-Tejero — University of Cassino and

Prof. Jean-Paul Belgrado - Polytechnic University Southern Lazio, Italy

Free University of Brussels, of Madrid, Spain Assoc. Prof. Jiri Balas — University
Belgium Prof. Biljana Popeska - of Prague, Czech Republic
Prof. Thierry Zintz — Catholic Goce Delchev University, Assoc. Prof. Gulsah $ahin -
University of Louvain, Belgium  North Macedonia Canakkale Onsekiz Mart

University, Turkiye

MEMBERS OF THE SCIENTIFIC COMMITTEE
FROM THE NATIONAL SPORTS ACADEMY “VASSIL LEVSKI”

Prof. Krasimir Petkov Prof. Mihail Mihailov Assoc. Prof. Korneliya

Prof. Ognyan Miladinov Prof. Eleonora Mileva Naydenova

Prof. Daniela Lyubenova Prof. Daniela Dasheva Assoc. Prof. Petar Peev

Prof. Nikolay Popov Prof. Albena Alexandrova Assoc. Prof. Nina Atanasova
Prof. Nikolay Izov Prof. Antonio Antonov Assoc. Prof. Marina Petfrova
Prof. Ivan Maznev Assoc. Prof. Hristo Andonov Assoc. Prof. Ivan Ivanov
Prof. Tatiana lancheva Assoc. Prof. lvan Slavchev Assoc. Prof. Antoaneta

Prof. Valentin Panayotov Assoc. Prof. Milena Kuleva Dimitrova

Prof. Mihail Konchev Assoc. Prof. Stefka Djobova Assoc. Prof. Ina Vladova

Design: Slavka Asenova, Svetla Kostova
Publisher: Scientific Publishing House NSA Press
ISBN (Online): 978-954-718-803-7



