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Abstract: Background: Varicose veins and vein insufficiency as is mostly aesthetic problem disease with hidden etiology witch is
treated endovenous Laser Ablation (EVLA) method in most cases. The progression of Venous abnormalities in lower extremities
with sport connection or exercise training among athletes aged 20-30 is relatively unknown. But is still in scientific eye the excesses
recommendation in varicose patients witch is better; Stationary Bike Exercise Training with Sports Compression Socks or Jogging
on Treadmill and witch sport can or even have the potential to reduce the pathological process preventing the futures stage of vein
insufficiency with the development of pathological reflux of saphenofemoral junction and leg ulcers.

Aim: study Focused Clinical Question. Is any sport exercise limitation in young varicose vein patients and with recommendation
is better for young adults (treadmill jogging or stationary cycling including weights lifting)?

Patients and methods: This study was conducted from the beginning of July, 2018 till end of July, 2021 at the Clinic of
Cardiovascular department of Vascular Surgery, Clinical Center University of Sarajevo and Faculty of Sport and Physical
Education, University of Sarajevo, included 142 patients in young age 20-30 with varicose vein (72 nonsurgical patients were
observed during one year on standard weight lifting and Treadmill sport excise with and without Sports Compression Socks and
control group consisting of 70 nonsurgical were observed during one year patients on Stationary Bike and weight lifting and with
and without Sports Compression Socks), male and female patients, in Stage 1: Spider Veins and Stage 2: Varicose Veins / Ropey
Veins without pathologic reflux of saphenofemoral junction.

Results: Analysis shows the no statistically significant difference between Stationary Bike Exercise Training with Sports
Compression Socks or Jogging on Treadmill Sports Compression after one year study (p> 0.005).

Conclusion: Stationary Bike Training with Sports Compression Socks provide better protection as an alternative of Treadmill
jogging with Sports Compression Socks for progression of futures stage of vein insufficiency and can be potentially recommended,
but still need more evidence and large number of subjects to acknowledge this science clamed.
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INTRODUCTION

Excessive dilatation, elongation and potential tortuosity are
characteristics of varicose diseases especially at the level of the
lower leg with progression and potential for spreading
throughout anatomically affected venous segment that often
accompanies the reflection of physical intensity activities with
or without genetic predisposition to varicose disease with
noticeable and imperceptible accompanying  venous
symptomatology of further development of insufficiency
saphenofemoral and saphenopoliteal vein to the final surgical
Endovenous Laser Ablation (EVLA) Interventions (1-2). The
compression (elastic) socks is recognized and effective
conservative and preventive method of treating venous
insufficiency in patients with varicose veins as well as athletes
(professionals, amateurs and recreationists) modified multi-
purpose applications at high loads in the form of muscle
improvement pumps and potential prevention of muscle
damage during aerobic or anaerobic exercise, and the benefits
themselves reflect on the quality of training and recovery (2).
Symptomatology itself of pain and swelling in the legs at high
stall loads, running a bike can be provoked or in direct relation
to the genetics of venous insufficiency as well as partially
masked clinical picture of unreliable symptoms of venous
insufficiency and accelerate itself pathological process of
disease development into further stage (2-3). In addition to the
clinical examination of detection varicose veins, ultrasound
diagnostic measurement is an important unavoidable factor as
well as the role itself clinical picture in operatively conservative
treatment with prediction and focus monitoring the further
treatment process in the form of continued operative or
conservative treatment (2-5). Despite the modernized
development of indicative medical radiology technology
ultrasound examination (Duplex scanning) saphenofemoral
junction remains a key factor in setting indications for further
treatment guidelines in addition to impaired functionality of
weakened crural muscle pump which are of secondary
importance in patients while in athletes it represents an
additional and serious problem in the form of underutilization,
unused and unusable stasis venous blood in the venous system
and deficiencies as well as needs for vasomioprotective
alternative solutions such as compression sports socks covering
a wide range of applications in sports (6-7) .In addition to
genetic risk factors, pregnancy, obesity of various concept
exercises under the load of an individual are prone to
vasodilators changes in the upper and lower extremities which,
depending on the intensity of the load and as well as decades of
the training process itself of certain sports activities
consequences vasolytic damage as well as sudden oscillations
in individual weight and severity in low body fat percentage
below 8%. Tests have confirmed and improvements in technical
performance and maximization of power in the technical
performance of short application of compression stockings in
scientifically tested versus without application of compression
socks on a control group of football players (12). The question
arises; Is a preventive therapeutic solution enough? A
compression stocking with a stationary bicycle and whether it
is safe and super-general training method over the treadmill in
young recreational athletes with varicose veins (stage 1) in the
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form of expansion of varicose disease and the emergence of
crucial pathology saphenofemoral reflux to indicate a potential
surgical treatment? (15)

The purpose of this study is to obtain a reliable insight into the
benefits of compression stockings in subjects with reflection on
venous status with a positive effect on physiological
preservation of saphenofemoral reflux and perforators who are
active aerobic and anerobic recreational training process 4-6
times a week. The purpose of the study is to focus on the
vasodilatory protection of the compression stockings at
different types of intensity and exercise due to the exposure of
training as well as records of potential and further development
of the stage of venous disease. activities in a patient with
varicose veins (stationary bicycle or treadmill),and whether
there is a purpose for the application of compression stockings
in subjects who are actively involved in sports or need invasive
surgical treatment in the form of varicectomy with possible
stripping of the saphenous vein or Endovenous Laser Ablation
(EVLA) with combinations of sclerotizant therapy or
phleboctomy by Klapp and Smetani or Va Ramlet hooks).

SUBJECTS AND METHODS

The study includes a randomized double-blind multicenter
study in the period of 3 years from June 2018 to june 2021,
which included a total of 235 recreational respondents with a
positive history of varicose veins in the family (father / mother)
in fitness clubs with BMI 20-30, (average) 25.12) Ages 20 to
30 years (mean age for female and male population 27.43) with
stage | varicose veins who used compression stockings and
those who did not use compression intensity therapy (20-
30mmHg) during conception aerobic and anerobic training,
which were conducted 4-6 times a week between 1.5-3.5 hours
of different intensity and effort. The training concept included
combinations of anaerobic and aerobic exercises with and
without the inclusion of additional props (kettlebell, medicine
ball, pilates weightlifting program as well as the use of fitness
equipment). All respondents involved in the study had a
positive family history (father / mother) and stage | varicose
veins. The test group consists of 2 groups: the first subgroup
that used compression stockings and aerobic treadmill
selection. The second subgroup that did not use compression
stockings and aerobic treadmill selection The control group also
consisted of 2 groups. the first subgroup that used compression
socks and aerobic choice of stationary bicycle and the second
subgroup that did not use compression socks and aerobic choice
of stationary bicycle, dumbbells), props (heat, medical, balls)

Ethical Authorization

Since this is follow-up of patients without modifications of the
ethical indicative medical treatment, no ethical principle of this
study has been violated or added to.
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Table 1. Inclusion criteria before three years (36 months) of study (p <0.005)

Section A-Research paper

Total patients

235
Average Age between 20 and 30 25+ 0.7
total male subjects 109
total female subjects 53
group with and witout elastic compression stockings (20 - 30 mmHg) underknee 162
BMI 20-30 (male / female) 27+ 1.2
Average BMI (small) 23.15
Average BMI (female) 26.36
Caucasian blakan young population 142
between 2-4 mm perforator of diameter 2,4 £0.3mm
borderline perforator reflux 300-350 ms 105
under 4 mm perforator diametar in Middle third of thigh (Dodd's) 300-350 ms 65+ 2
under 4 mm diameter perforator in Upper calf (Boyd's perforator) 300-350 ms 94
Upper under 4 mm diameter perforator in Lower calf (Crocket's perforator) 300-350 ms 99
Middle under 4 mm perforator diameter in Lower calf (Crocket's perforator) 300-350 ms 98+ 4
Lower under 4 mm perforator diameter in Lower calf (Crocket's perforator) 300-350 ms 79
Saphenofemoral junction refluxs under (normal valve function) 500 ms 69+ 5
Saphenofemoral junction diameter under 5.5 mm 235
positive family history of varicose vein (mother / father) 109
No DVT findings in deep illiac and femoral vein, also poplitel vein and cruralis veins. 0
No Secondary varicose findings 0
No subjects with active ulceration 0
Table 2.exclusion criteria before three years (36 months) of study (p <0.005)
varicose veins without pathology reflux over 500 ms 0
borderline perforator reflux over 350 ms 0
Age under 20 and over 30 0
elastic compression stockings (over 30 mmHg) overknee 0]
elastic compression stockings (under 20 mmHg) overknee 0
Previous varicose vein surgery 0
Previous sclerotherapy 0
over 4 mm perforator diameter 0
over 4 mm perforator diametar in Middle third of thigh (Dodd's) over 350 ms 0
over 4 mm perforator diameter in Upper calf (Boyd's perforator) over 350 ms 0
Upper over 4 mm diameter perforator in Lower calf (Crocket's perforator) over 350 ms 0
Middle over 4 mm diameter perforator in Lower calf (Crocket's perforator) over 350 ms 0
Lower over 4 mm perforator diameter in Lower calf (Crocket's perforator) over 350 ms 0
DVT findings (low and upper extremitis) 0
valvular reflux findings over 500ms in the great saphenous vein 0
saphenofemoral junction diameter over 5.5 mm 0
negative family history of varicose vein (mother / father) 2+1
No subjects with active ulceration 0
No subjects are compare with the sid effects with locaction extreamly al aplay 0

RESULTS

The results contained in tables (3-7) and graphs (1-4) show that
no pathological safefemoral reflux with perforator insufficiency
was observed in subjects who used a stationary bicycle as well
as a treadmill. It is evident that compression stockings (sports
compression stockings) are beneficial against
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the progression of varicose veins. Also, the use of permanent
compression stockings on the stationary bike and treadmill
(treadmill) can have a positive protective and therapeutic
benefit for preventing the further spread of varicose diseases
and improving muscle pumps and potential protection for the
further development of venous insufficiency of the superficial

venous system and the very quality of physical benefits
activities.
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Table 3. Results after one year (12 months) of study in subjects with compresson socks on stationary bike

Toatal subjects

Total male subjects

Total female subjects

Aveage Crocket's perforator diameter for woman

Average Crocket's perforator diameter for men

over 4 mm perforator diameter

under 4 mm perforator diameter

Upper over 4 mm diameter perforator in Lower calf (Crocket's perforator) over 350 ms
Middle over 4 mm diameter perforator in Lower calf (Crocket's perforator) over 350 ms
Lower over 4 mm perforator diameter in Lower calf (Crocket's perforator) over 350 ms
over 4 mm perforator diametar in Middle third of thigh (Dodd's) over 350 ms

over 4 mm perforator diameter in Upper calf (Boyd's perforator) over 350 ms
Saphenofemoral junction diameter over 5.5 mm

41

19

2.31+0.09mm

3.13£0.12mm
0

41

1

o O O o

valvular reflux findings over 500ms in the great saphenous vein 1
valvular reflux findings over 500ms in the small saphenous vein 0
lost to folow up 0

Table 4. Results after one year (12 months) of study in subjects without compresson socks on stationary bike

Toatal subjects 39
Total male subjects 23
Total female subjects 16
Average Crocket's perforator diameter for woman 2.31 mm
Average Crocket's perforator diameter for men 3.13mm
over 4 mm perforator diameter 4

under 4 mm perforator diameter 35
Upper over 4 mm diameter perforator in Lower calf (Crocket's perforator) over 350 ms 2
Middle over 4 mm diameter perforator in Lower calf (Crocket's perforator) over 350 ms 3

Lower over 4 mm perforator diameter in Lower calf (Crocket's perforator) over 350 ms 2

over 4 mm perforator diametar in Middle third of thigh (Dodd's) over 350 ms 0

over 4 mm perforator diameter in Upper calf (Boyd's perforator) over 350 ms 0
Saphenofemoral junction diameter over 5.5 mm 1
valvular reflux findings over 500ms in the great saphenous vein 0
valvular reflux findings over 500ms in the small saphenous vein 1

lost to follow up 0
Table 5. Results after two years (24 months) of study in subjects with compresson socks on treadmill

Total subjects 38
Total male subjects 18
Totalfemale subjects 20
Average Crocket's perforator diameter for woman 2.31 mm
Average Crocket's perforator diameter for men 3.13 mm
over 4 mm perforator diameter 3+1
under 4 mm perforator diameter 37
Upper over 4 mm diameter perforator in Lower calf (Crocket's perforator) over 350 ms 8
Middle over 4 mm diameter perforator in Lower calf (Crocket's perforator) over 350 ms 2
Lower over 4 mm perforator diameter in Lower calf (Crocket's perforator) over 350 ms 2

over 4 mm perforator diametar in Middle third of thigh (Dodd's) over 350 ms 4

over 4 mm perforator diameter in Upper calf (Boyd's perforator) over 350 ms 2
Saphenofemoral junction diameter over 5.5 mm 0
valvular reflux findings over 500ms in the great saphenous vein 0
valvular reflux findings over 500ms in the small saphenous vein 0

lost to follow up
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Table 6. Results after two years (24 months) of study in subjects without compresson socks on treadmill

Total subjects

Total male subjects

Totalfemale subjects

Average Crocket's perforator diameter for woman

Average Crocket's perforator diameter for men

over 4 mm perforator diameter

under 4 mm perforator diameter

Upper over 4 mm diameter perforator in Lower calf (Crocket's perforator) over 350 ms

Middle over 4 mm diameter perforator in Lower calf (Crocket's perforator) over 350 ms 2

Lower over 4 mm diameter perforator in Lower calf (Crocket's perforator) over 350 ms
over 4 mm perforator diametar in Middle third of thigh (Dodd's) over 350 ms

over 4 mm perforator diameter in Upper calf (Boyd's perforator) over 350 ms
Saphenofemoral junction diameter over 5.5 mm

valvular reflux findings over 500ms in the great saphenous vein

valvular reflux findings over 500ms in the small saphenous vein

lost to follow up

39

21

18

2.31 mm
3.13 mm
1

38

1

I+
N

cCoocoN . w

Table 7. Results after three years (36 months) of study in subjects with compresson socks on tredmill

Total subjects 42

Total male subjects 25
Totalfemale subjects 17
Average Crocket's perforator diameter for woman 2.31 mm
Average Crocket's perforator diameter for men 3.13 mm
over 4 mm perforator diameter 0

under 4 mm perforator diameter 41
Upper over 4 mm diameter perforator in Lower calf (Crocket's perforator) over 350 ms 1
Middle over 4 mm diameter perforator in Lower calf (Crocket's perforator) over 350 ms 2

Lower over 4 mm perforator diameter in Lower calf (Crocket's perforator) over 350 ms 3

over 4 mm perforator diametar in Middle third of thigh (Dodd's) over 350 ms 3

over 4 mm perforator diameter in Upper calf (Boyd's perforator) over 350 ms 1
Saphenofemoral junction diameter over 5.5 mm 0
valvular reflux findings over 500ms in the great saphenous vein 1
valvular reflux findings over 500ms in the small saphenous vein 0

lost to follow up 0
Table 8: Results after three years (36 months) of study in subjects without compresson socks on tredmill

Total Subjects 36

Total male subjects 26

Total female subjects 10
Average Crocket's perforator diameter for woman 2.31 mm
Average Crocket's perforator diameter for men 3.13mm
over 4 mm perforator diameter 1

under 4 mm perforator diameter 35
Upper over 4 mm diameter perforator in Lower calf (Crocket's perforator) over 350 ms 2
Middle over 4 mm diameter perforator in Lower calf (Crocket's perforator) over 350 ms 2

Lower over 4 mm perforator diameter in Lower calf (Crocket's perforator) over 350 ms 1

over 4 mm perforator diametar in Middle third of thigh (Dodd's) over 350 ms 0

over 4 mm perforator diameter in Upper calf (Boyd's perforator) over 350 ms 1
Saphenofemoral junction diameter over 5.5 mm 1
valvular reflux findings over 500ms in the great saphenous vein 2
valvular reflux findings over 500ms in the small saphenous vein 1

lots to folow up 0

Eur. Chem. Bull. 2022,11(11), 73 - 82
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DISSCUSION

Limitation of scientifically based indications for
recommendations of sports activity in young recreational
patients with stage | varicose diseases, especially by the
vascular surgeon guidelines by detecting ultrasound without
any operative significance except the application of sclerotizing
therapy, which is not the domain of surgical treatment but
mostly cosmetic (2,6). Although from the spectrum of vascular
surgery the primary indication for operative solution of varicose
veins is high-stage varicose disease with pathological reflux.
Picture of the first stage of varicose veins for aesthetic reasons,
as well as guidelines for further guidance of recreational
athletes who are already exhibiting stages of varicose veins
limit further and conventional aesthetic solutions as well as the
solution of swelling of the legs during the manifestation of
different concepts of aerobic activities of high intensity and
duration. Although conservative treatment of varicose disease
of the first degree through sclerosing and preventive
compression therapy with the manifestation of sports activities
is more in the recommendation of guidelines than an indication
for appropriate physical activity of the consideration than only
indicative applications treatment of varicose veins. Many
studies have shown that compression stockings (18-22 mmHg)
have no effect on preventing muscle damage by combining
bikes and running long distances 70.3, while up to 10 km
running elastic (compression) socks show improved endurance
improvements with the benefit of facilitating individual
regeneration of the muscle itself. Without adequate data on the
progression of the stage of varicose veins as well as the
importance of stretching before and after physical activity (15-
20). Some studies have suggested atrophic changes following
the application of sock compressions at the gastrocnemius level
in  conventional  protocols  (21-26).  anthropomotor
mechanization of lower extremity movements. In his study,
Magnusson proved the benefits of compression stockings even
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in cycling, where 15% improvement in oxygen was observed
with elimination of up to 13% of toxins from muscle tissue at
different types of intensity without subjective symptoms of
swelling of the legs, inflammation with soreness and sensory,
lateral and posterior compartment after prolonged bicycle
training. 15 minutes after knee sock compression stockings
improves strength and endurance as well as muscle oxygenation
by minimizing venous pathway that cannot be used for
reoxidation of blood with which recreational or amateur
athletes would further exploit this potential to prevent muscle
degeneration by improving muscle function in the form of
potential muscle prevention and potential prevention of further
expansion of venous insufficiency and perforator insufficiency
as well as prevention of further development of varicose veins
after surgical treatment in ordinary recreational athletes. (27-
30). Possible development of deep vein thrombosis (DVT)
without potential development of saphenofemoral pathological
reflux, and by this conclusion recreational cycling without
strong interval units in connection with compression stocking
as a forced form of additional compression could be classified
as avoiding the possibility of surgical or Endovenous Laser
Ablation (EVLA). (31-38) We believe that the recommended
application of compression stockings in grade | venous
insufficiency and sports aerobic training on a treadmill or
stationary bike is extremely important, and definitely leaves a
preventive therapeutic effect after a year with the potential
prevention of further expansion of varicose veins of grade | and
Il to the next stage. regardless of gender, although the female
population group develops pathological changes faster than the
male population group, with the subjectivity of the significance
of the lighter recovery as well as reduction of lower leg
swelling and better comfort and quality of training after
applications of the sports socks themselves (39-45). It is
scientifically proven efficacy and positive benefit of preventing
the progression of venous disease symptomatology 3rd stage as
well as prevention of ulceration in the application of
compression stockings variable compression strength classes of
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elasticity of application material with variation of application
according to individual weight (13-14) The benefits of a
stationary bicycle are known to prevent progression excessive
dilatation and varicose vein disease due to muscle pump activity
without strain on the joints, bones and ligaments caused mainly
by the treadmill and therefore it is not suitable for obese patients
and patients suffering from obesity due to loads on the
osteochondral structures of the spine as well as individual
parities of the lower body extremities. Due to its anaerobic and
non-potentiated anaerobic properties as well as according to
attitude In this opinion, a stationary bicycle would have an
advantage over the treadmill in young people with varicose
veins with the added application of compression stockings
during exercise. The advantage of a treadmill is that it burns
most of the calories and mobilizes most of the muscle in
contrast from a stationary bicycle. Although the effectiveness
of compression stockings in healthy athletes is scientifically
recognized with a wide application, the effect is poorly known
compression sports socks in young active patients with the
progression of venous diseases that are directly related to the
reduction of muscle pump and venous function stagnation and
as with the selection of recommended sports aerobic activity
in the patient first stage of venous insufficiency without
pathological saphenofemoral reflux and weakness venous
perforators of the lower leg (Dodd’s. Crocket’s perforator) (2-
6). Sports medicine studies showed multi beneficial effects of
compression (elastic) socks in the form of external
manifestations effects on the very preservation of the
functionality of pre-existing venous insufficiency with effect
except more only with a preventive vasoprotective effect.
Compressive effects themselves during physical aero-
anaerobic stress as well as benefits after aero-anaerobic stress
below knees have also been reported in improving muscle
pump performance and preventively acting only on
myodestruction and improving the regenerative recovery
phase in runners different metabolic lactate phases as
opposed to where they do not provide protection to muscle
damage in triathletes at the lronman 70.3 distance, the
scientific question also arises between the benefits of the
application and the potential benefits of the Marathons or
better benefits in applications on short or medium lines (8-11).

CONCLUSION

After the end of the active recreational training process of three
years, no pathological saphenofemoral reflux with perforator
insufficiency was significantly observed in subjects who used a
stationary bicycle as well as a treadmill. Competitive
application alone would achieve and improve protective and
antiedematous benefits. Although the compression stocking
(sports compression stocking) was limited to the lower leg, it
emphasized the benefit of varicose disease progression. Also
with the application of constant compression stockings on
stationary bike and treadmill (treadmill) we can achieve a
positive protective and therapeutic benefit to prevent further
spread of varicose disease and improvement muscle pumps as
well as potential protections for further development of venous
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insufficiency superficial venous system and the very quality of
the benefits of physical activity.

Further Research

Although the progression of varicose veins depends on
multietiological factors as well as hereditary factors, different
variability of weight redistribution as well as large and sudden
oscillations in body weight. From a scientific point of view, it
would be difficult to focus on combinations, types of exercises
and the degree of load with which the exercise is performed,
and whether there is a direct or indirect connection supplements
by recreational athletes, such as type (pre work outs), however,
numerous participants are needed in the study with a detailed
description of the intake of supplements and others supportive
permitted pharmacological supplements with progression of
muscle mass to be able to derive the scientific benefit of further
prevention of young recreationalists.
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