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SUMMARY

The period of human life can be divided into three phases. If there are not any symptoms of primary 
pathology, a rapid development, proper shaping and growing is observed in newborns, infants, 
children and adolescents. Anabolic processes prevail.

The early adult life – from 20 to 50 years of age – is a phase of full activity, good health, with pre-
dominance of anabolic processes.

From around the age of 50, a period of slow domination of catabolic, regressive, processes begins, 
leading to dysfunctions and diseases. The suffering of older people is caused by diseases and dys-
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functions of the spine, hips, knees, feet and shoulders. These processes can be slowed down or even 
inhibited by the appropriate rehabilitation. The best conditions for therapeutic rehabilitation are in 
geothermal waters. In the article we inform where there are Geothermal Rehabilitation Centers in 
Poland and where geothermal waters are potentially easy to obtain. The use of these waters is a task 
for the Polish population, doctors, physiotherapists, the Polish Geothermal Association and of the 
Polish Government.

Key words: orthopaedics, neurology, disorders, deformations, illnesses, physiotherapy using 
geothermal water.

INTRODUCTION
From the beginning of human history, there have been and there are incorrect developments, disor-
ders, diseases, pain syndromes, trauma of movement apparatus and other forms of motor disability. 
Medical help for suffering people was constantly needed. In antiquity – there were medics [Latin 
“medicus” – doctor] and barbers – later surgeons. From 1741 – after the publication of the book: 
L’Orthopédie ou l’art de prévenir et de corriger dans les enfants, les difformités du corps le tout par des 
moyens à la porté des pères & des mères & de toutes les personnes qui ont des enfants à élever by Prof. 
Andry Nicolas, royal physician from Paris – the word “orthopaedics” became known. The word “ortho-
paedics” comes from two Greek words – orthos – straight, correct and pais – child. Rehabilitation and 
physiotherapy as parts of medicine are derived from orthopaedics over the next centuries.

Already in antiquity, the warmth of water was valued as a treatment. Emperor Agrippa first used the 
term “therms” (Latin “thermae”) for pools in which health was recovered in warm waters. Nowadays 
we can say – they were “geothermal baths” or “medical gymnastics in geothermal water”. In Poland 
prof. Julian Sokolowski and prof. Jacek Zimny were the first scientists speaking about using of geo-
thermal water also in medical therapy (Fig. 1a, 1b, 3, 7, 8, Tab. 1).

Soaking in geothermal, mineral water is good for the mind, body and soul. Here are some rea-
sons why it feels so good. Is good for our skin, while our bodies are covered in a protective shield 
that’s also porous. Skin absorbs what surrounds it, the good and the bad. The waters contain mine-
rals that can detoxify and can help remedy skin ailments. So soaking can be beneficial to your skin. 
Skin will feel fresh, clean, and be aglow. The second role is the heat. The warmth of hot water can 
help alleviate pain sensations. Science has shown that soaking in hot water blocks pain receptors in 
bones and muscles. Next is the good vibes. While it’s tempting to drift into a serene solitude while 
soaking in geothermal warm water, it’s also a great place to connect with others. People gather in 
the warmth to visit, catch up, share and collaborate. And we all know how important it can be to our 
wellbeing to stay connected to others. Then relaxation and the clarity. Soaking in warm water can be 
deeply restorative. It can help reduce stress, bring a sense of peace and serenity. And by combining 
a warm soak with a cooling experience like our cold plunge, you’re upping your chances of a great 
night’s sleep. The heat of our water combined with minerals helps release nasal and lung congestion 
in powerful ways. You’ll emerge breathing clearly and deeply. Spending quality time in warm waters 
is good for us, on the inside and the out.
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Fig. 1a, 1b. Prof. Julian Sokołowski (1932–2004) (Fig. 1a) – initiator and creator of „Polish Geotherms”. Prof. Jacek Zimny 
(Fig. 1b) – professor at Akademia Górniczo – Hutnicza (Polish) / University of Technical Science (English) – continuator 
of „Polish Geotherms Program”.

Fig. 2a, 2b. Prof. Wiktor Dega (Poznań) (fig. 2a) had spoken – in physiotherapy important knowledge and sensible 
heart. Prof. Stanisław Piątkowski (Lublin) (fig 2b) had spoken – good rehabilitation doctor only after successful study 
of orthopedics.

a

a

b

b
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CAUSES OF PATHOLOGY

Causes of pathology – of developmental disorders in children and pain syndromes in adults. In 
orthopaedic and rehabilitation literature as well as in medical practice, it is most often assumed that 
the pathology of the musculoskeletal system is associated with “muscle weakness” and “strengthen-
ing” is recommended as a treatment. This concept is probably adopted from sport – where strong 
muscles mean better results in jumping, running or other disciplines. But that does not happen in 
medicine. The pathology of the musculoskeletal system in children and adults is associated mostly 
with limitations in the range of movement of the joints and incorrect positions of parts of the body. 
These disorders are the result of shortening of muscles, tendons, fascia and joint capsules – symp-
toms typical for the Syndrome of Contractures and Deformities [SofCD] according to Prof. Hans Mau 
(52) and Lublin observations from the years 1973–2021 (25, 28). We observed also other groups 
of patients with – shortening of muscles, tendons, fascias, capsules – and there are cases with 
symptoms of Minimal Brain Dysfunction [MBD]. In these neurological abnormalities we observed 
sub-spasticity of the muscles and very often laxity of joints as a result of “unprofitable biochemical 
changes of the collagen”. In cases of MBD there are deformities in children and pain syndromes in 

Fig. 2c, 2d. Prof. Józef Kamiński (Lublin) (fig. 2c) had spoken – good results in therapy if the doctor is fully educated 
in orthopedics. Prof. Ignacy Wośko (Lublin) (fig. 2d) had spoken – of a no good doctor if not properly educated and 
even more worse if „overeducated”.

c d
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adults. Shortenings in orthopaedics are called “contractures” (Latin contractura / plural – contractu-
rae). It is a concept presented by the Poznań and Lublin orthopaedic team since 1960s–70s – by prof. 
Wiktor Dega, prof. Stanisław Piątkowski, prof. Ignacy Wośko, prof. Józef Kamiński (Fig. 2a, 2b, 2c, 
2d) – but also by professors of orthopaedics abroad – Prof. Jǿrgen Reimers (Denmark), Prof. Harald 
Thom, Prof. Hans Mau, Prof. Hans Zwipp, Prof. Britta Fuchs (Germany). Prof. Viktor Bialik (Israel), Prof. 
Tibor Vizkelety, Prof. Kalman Szepesi, Prof. Janos Rigo (Hungary), Prof. Ivo Marik (Czech Republic), 
Prof. Mikhail Dudin (Russia), Dr. Piet van Loon (Netherlands) and many others. 

Necrosis of the femoral head in children – known as Perthes’ disease, is also associated with MBD. 
In MBD there are not only changes in the anatomy and function of the musculoskeletal system 
(References 23, 26, 27, 29, 31, 38, 39, 40, 41, 59), but also appears in many children some as psy-
chological changes. Children with MBD mostly are restless, anxious and nervous and like to jump. 
Repeated jumping on a hard surface for weeks and months leads to fractures of the trabeculae of 
the femoral head – this starts the process of Perthes disease. The illness can last over 3–5 years. This 
process we described in 2021 in an article: Perthes disease. Etiology. Symptoms. Physiotherapy. In 
the International Journal of Orthopaedics Research, USA / Kansas, 2021, Pages 1–7 (48). 

In all cases with symptoms of Minimal Brain Dysfunction [MBD], with all contractures of joints, with 
all symptoms of “incorrect position of parts of the body” – the best therapy is stretching exercises 
in geothermal water. Such therapy can cure all contractures, correct posture of all parts of the body 
and improve function. 

Fig. 3. Publication by Prof. Jacek Zimny of an article about the „Energy of geothermal water in Europe and in Poland”. 
Big resources of geothermal water – chance for the Development of many Rehabilitation Centers in Poland.

Geoenergy 
in Europe and in Poland
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MATERIAL

The group of patients, which is described in this study, includes many hundreds of patients treated 
by the authors – T. Karski since 1961, M. Domagała since 1979, J. Karski since 1989 and K. Karska 
since 2010. The conclusions contained in this study are also based on observations concerning 
the effectiveness of treatment in geothermal water in Hungary, because in the years 1961–2000 
suffering people were directed to Hungarian Geothermal Rehabilitation Centres. At that time, the 
knowledge of prof. Karoly Papp, prof. Kalman Szepesi and prof. Janos Rigo from the University 
Orthopaedic Department in Debrecen had for us a very important value. Thanks to the activity of 
prof. Karoly Papp – geothermal water lead directly to the building of Houses for the Orthopedic 
Department, to make it easier for rehabilitation exercises in Hospital (personally observation by T. 
Karski in the years 1968–1978). 

CHILDREN AND ADOLESCENTS – REVIEW OF DISEASE
Already in newborns and infants, disturbances in anatomy and function of joint, as well as develop-
ment and growth may occur. These disorders – as mentioned earlier – had been described by Prof. 

Fig. 4. Szaflary in Podhale – south region of Poland. 
Rehabilitation exercises in geothermal waters are espe-
cially profitable in locomotors system disorders. Photo 
T. Karski (2019).
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Hans Mau (Tübingen) called these anomalies in German “Siebenersyndrom” – in English “Syndrome 
of Seven Contracture”. It is a pathology concerning the anatomy, positioning of individual parts of 
the body and the range of joint mobility. In Lublin, the pathology and the resulting disorders – in 
form of deformities, insufficiency in function we called “Syndrome of Contracture” (SofC) since 
1973 – after T. Karski’s scholarship in a program of DAAD at the University Orthopaedic Department 
in Heidelberg and in Essen and J. Karski – after a scholarship at the Orthopaedic Department in 
Heidelberg in 1995. In 2006 in Lublin – the eighth pathology related to shank varus deformity was 
added to the “Seven Contracture Syndrome” (T. Karski and J. Karski). Since then, from 2006, in Lublin 
this syndrome we called “Syndrome of Contracture and Deformation” (SofCD). This, described in 
2006 pathology – if not treated or treated ineffectively, can lead to a deformity called “Blount’s dis-
ease” (References 26, 27, 28, 29, 33, 34, 38, 39, 40, 41, 42, 43). 

Another group of pathologies in the form of deformation in children and pain syndromes in adults – 
are resulting from a pathological function of the Central Nervous System [CNS]. This pathology is 
known as Minimal Brain Dysfunction [MBD]. The MBD arises mostly as a result of asphyxia in the 
foetal or perinatal period (References 26, 29, 31, 39, 41, 42, 44). These early pathologies require 
early treatment – and such therapy we can see as “prophylaxis for adult people”.

Fig. 5. Bukowina Tatrzańska – mountain region 
of Poland. Rehabilitation exercises in geo-
thermal waters give the best results in the 
therapy of locomotors system disorders. Photo 
T. Karski (2009)
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Thus – according to the authors – two groups of primary pathologies’ are in children about 30% – 
40% and the same percent – of diseases and pain syndromes in adults. There are, of course, other 
causes of pathologies of the musculoskeletal system which require differential diagnosis and special 
treatment methods.

Here we present some pathologies of the musculoskeletal system – in children, adolescents and 
adults, requiring treatment, preferably through stretching exercises in geothermal water.

A.	 Hip dysplasia – this pathology may have a different aetiology:
a)	 may be one of the symptoms of the Syndrome of Contracture and Deformation (SofCD),
b)	 may be associated with laxity – it is a neurological factor of MBD associated with pre- or 

perinatal asphyxia,
c)	 may be due to spasticity or sub-spasticity of the hip adductors – it is also a neurological factor 

of MBD.

A common feature of hip dysplasia is contracture (shortening) of the hip adductors, sometimes joint 
instability (12, 13, 22, 23, 24, 27, 29, 31, 39, 40, 43). Treatment consists in overcoming contracture 
of the hip adductors, which becomes easier in geothermal waters (20). Abduction nursing is neces-

Fig. 6. Chochołów / Witów – mountain region of Poland. 
Rehabilitation Center. Exercises in geothermal water –
best form in the therapy of locomotors system disorders. 
Standing on the right leg – arrow – causes of scoliosis. 
Photo T. Karski (2016) 
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sary from birth to the end of the first year of life, sometimes longer. Recovering from hip abduction 
after being carried by mother or father is faster, more effective and pleasing to the baby in geother-
mal waters. Due to its influence on the circulatory blood system, warm water effectively protects the 
hip against possible complications – such as aseptic necrosis of the femoral head. Such treatment 
is particularly important in children with primary symptoms of MBD. Please note – carrying babies 
facing to the front, without hip abduction – is a mistake, unfortunately common practice currently 
in many countries in Europe .

B.	 Torticollis – this pathology may have the following causes:
a)	 may be a symptom of Contracture and Deformation Syndrome,

Fig. 7. Map of Poland. Coloured fields – geothermal waters in Poland. White fields – geothermal area not recognized. 
Prepared by: R. Ney, J. Sokołowski. J. Zimny. Geothermal Rehabilitation Centers – the future for Poland.
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b)	 may be the result of a traumatic delivery,
c)	 may be congenital as a torticollis cum tumor neonatorum.

The treatment consists in overcoming the contracture of the muscle sternocleidomastoid by 
stretching – rotation therapy – by twisting the child’s head towards the torticollis (!). This rota-
tion stretching has been used in Lublin since 1974 and many years of observations confirm that 
this method is fully effective. This method of therapy was published in many articles – in 1991 in 
Orthopädische Praxis in Germany (Reference 5, 13) and in 2015 in the American Research Journal 
of Medicine and Surgery. Also, in the following years, in other journals in the USA, England and in 
the Czech Republic (Reference 28, 29, 33, 39, 40, 41, 54, 58, 59). Here we want to underline that 
only “the rotation by stretching to the torticollis side” is fully optimal therapy. In our opinion, the 
effectiveness of the treatment of torticollis in geothermal waters by rotation stretching is much 
faster and more effective. Using this method in physiotherapy brings beneficial effects not only in 
new-borns and infants, but also in 3–4 year old children. However, good cooperation between the 
physiotherapist and the parents is necessary.

Fig. 8. Zwierzyniec – town in the southern part of Lublin District. Geothermal waters to a depth of 3000 m with a tem-
perature of water 84 °C. The map was prepared by Prof. J. Zimny and his team.
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C. Foot deformities. Valgus, flat-valgus deformities of the feet are most often the result of shorten-
ing of the triceps muscles (Latin M. triceps surae [MTS]) and Achilles tendons in cases of MBD. Such 
pathology affects approximately 13% of children in Poland (References 4, 5, 6 ,7, 8, 9, 10, 11, 14, 
16, 17, 18, 38, 39, 40, 41, 42, 43). The most common causes of MBD are, as mentioned before, 
the asphyxia of the foetus during pregnancy or delivery. Treatment is based on stretching, that is 
elongation of the Achilles tendons and the musculus triceps surae. Treatment in geothermal waters 
is the most effective.

D. The so-called idiopathic scoliosis. For over two thousand years, the aetiology / causes of 
these spinal deformities were unknown. Observations made in Lublin (1984–2007, and particularly 
1995–2007) indicate that scoliosis are a result of the impact of biomechanical factors in the situa-
tion of primary asymmetry of movements and positioning of the hip joints and the pelvis itself. In 
children with scoliosis, restriction of adduction in the extension position of the joint is found in the 
right hip. A loss of internal rotation of this joint is often also present. Sometimes there are flexion 
contractures in both hips, as a symptom of MBD, causing an anterior tilt of the pelvis which makes 
development of spine deformity easier.

Hip movement asymmetry is a part of the symptoms, Syndrome of Contracture and Deformation 
(Prof. H. Mau and Lublin observations) (35, 38,39, 40, 41, 42, 43).

In the development of scoliosis plays two biomechanical factors – a) permanent standing “at ease” 
on the right leg and b) walking. Standing – because the right hip is more stable and standing is 
easy and safe. Walking – because fully limited movement of the right hip is forced to make walking 
compensatory movements of the pelvis and spine – leading to rotation deformity and stiffness of 
the spine. 

Location 
Zwierzyniec 
Roztocze

Borehole depth [m] 
Prepared by J. Zimny,  
K. Szczotka, M. Strus

Temperature of water [°C]
Prepared  by J. Zimny,  
K. Szczotka, M. Strus

Roztocze 
Zwierzyniec

500 28

1000 39

1500 50

2000 61

2500 72

3000 84

3500 95

4000 106

4500 117

5000 128

Tab. 1. Geothermal Water in Zwierzyniec. Beneficial depth of 3000–3500 m.
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The aim of the therapy – is to receive full movement of the right hip, proper position of the pelvis 
and full movement of the spine. Stretching exercises are the only proper therapy of scoliosis – and 
these preferably – in sport and in geothermal water. Only the flexion and rotation exercises are the 
correct form of therapy. Prof. Stefan Malawski (Warsaw, Otwock) was the first in Poland to approach 
this issue. It is necessary to point out that sports such as karate, aikido, taekwondo, tai chi, kung-
fu, yoga, which involve elements of stretching are an excellent method of causal prophylaxis and 
therapy of scoliosis. 

ADULTS – REVIEW OF DISEASES
In adults, the problem is pain, most often in the spine, hips, knees and shoulders. 

A. Spine. In adults and rarely in adolescents – “back pain syndromes”, other descriptions: “discopa-
thy”, “lumbar spine stenosis”, “lumbar disc hernia” are really caused by:

a)	 lumbar hiperlordosis – due to hip flexion contracture in persons with MBD,
b)	 due to degenerative scoliosis in type – “S” 1st etio – patho – genetic group / type (epg) – start-

ing already in childhood as “C” or “S” type in 2nd A/B epg group,
c)	 due to the stiffness of the spine – this is a specific type of “I” scoliosis in the 3rd epg group in 

the Lublin classification (this type of scoliosis was described in 2004 – T. Karski),
d)	 spondylolisthesis,
e)	 congenital defects of the spine and / or chest,
f )	 other, rare genetic causes or disease syndromes.
g)	 the rapid cooling of the peri – spinal soft tissues during intense work or sport (observation 

from 2018 – T. Karski).

Neurosurgeons recommend mostly surgical treatment in the case of back pain, usually diagnosing 
“prolapsed nucleus pulpous”. The authors’ experience says (19, 21, 25, 26, 27, 28, 29, 32, 34, 38, 
40, 41, 42, 43, 44, 55) that surgical treatment does not bring the expected results and only physio-
therapy proves to be important and effective. These observations were also confirmed in scientific 
discussions by T. Karski with Prof. K. F. Schlegel – (Head of the Orthopaedics Department in Essen, 
Germany – T. Karski in scholarship programs of DAAD was in Essen’s Orthopedic Department in 
1973) – during meetings at Orthopaedic Congresses in the years 1975–1980. Our recommendations 
(Reference 38, 43, 44, 45) for the patients with “Back pain” are: physical methods of therapy: “chair 
extension” and exercises in geothermal water. Over the many years of observations we could con-
firm that kinesio-therapy in mineralised warm waters is easy to do and very effective. Contractures 
in the area of the hips, pelvis and spine are easier to overcome in geothermal waters. Fully, no 
restricted function of the spine – means life without pain. As previously underlined, geothermal 
waters have a great analgesic effect. After rehabilitation exercises in geothermal waters good health 
conditions as well as “positive mental thinking” – return faster.
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B. Hip. The hip joint in adults is often the site of pathology. The authors refer to the initial stages 
of the disease as “imperfect hips” (References 2, 15, 40, 41). The advanced disease is “hip arthrosis”. 
Left hip arthrosis is usually the result of dysplasia, which has not fully healed in childhood. Right 
hip arthrosis – this is very often the result of permanent standing ‘at ease’ on the right leg. This 
pathological phenomenon occurs in the “Right Leg ‘at ease’ Standing Syndrome”. This syndrome 
is a medical observation from 1997, when the aetiology of the so-called idiopathic scoliosis 
was described (1995–2007, T. Karski). There are numerous publications of ours about “Right Leg 
Standing Syndrome”, mostly in the USA (References 22, 30, 31). In the “Imperfect Hip Syndrome” 
and particularly in “hip arthrosis” the symptoms include – loss of the full range of movements, 
anatomical changes of the femoral head or both femoral heads, and even their necrosis process 
and, as a result – pain, difficulty walking, limping and disability. According to many authors, the 
loss of mobility of the hip joint alone, as “only this one symptom” can lead to hip pathology. 
These observations made in Lublin (T. Karski, J. Karski) is also recognised by many foreign authors, 
including professor Britta Fuchs from the Medical University of Idstein, professor Hans Zwipp from 
the Orthopaedics Department in Dresden (Germany) (30, 31, 34, 35, 38, 39, 40, 41, 42, 43, 55). 
Treatment should primarily include recovery of abduction, internal rotation, and extension of the 
hip or both hips. Geothermal water stretching exercises are the best and most effective.

C. Knee. Knee problems in adults are associated with primary axis disorders – persisted from child-
hood – varus of shanks or valgus of the knees in older children, youth and adults. Both defects make 
pain and difficulties in walking – because of instability of the knee joint. Another cause of pathology 
is knee contracture – even small 3–5 degrees. A large group of patients have problems with the 
patellofemoral joint, when the patella is in its lateral position; there is a subluxation of the patella, 
symptoms of chondromalacia and patello-femoral arthrosis.

A large group of patients have knee problems associated with incorrect sitting. It is a common 
pathology, but its recognition and descriptions come only from the years 2012–2021 (T. Karski, J. 
Karski, M. Domagała) (References 35, 37, 38, 46). Treatment of knee pain syndromes is very effective 
and beneficial when performed in geothermal waters. Many years of observations confirm that in 
warm water, exercises to improve knee stabilisation, to remove the pain – are a pleasant and effec-
tive form of therapy.

D. Feet. There are many diseases, deformations leading to foot dysfunction and pain syndromes 
(References 4, 5, 6, 8, 9, 10, 11, 12, 13, 14, 35, 36, 37, 38, 47, 49, 53, 55) and we present a list of 
“feet problems”: 

1.	 Pes plano-valgus,
2.	 Hallux valgus,
3.	 Foot insufficiency and foot pain in neuro-muscular dysfunction (MBD),
4.	 Chronic rotational distortion syndrome of the talocrural joint (References 35, 36, 37, 38, 3–36, 

47, 52)
5.	 Morton’s pain syndrome (References 47, 52),
6.	 Köhler II disease (References 47–52),



LOCOMOTOR SYSTEM vol. 29, 2022, No. 1 / POHYBOVÉ ÚSTROJÍ, ročník 29, 2022, č. 145   |

7.	 Pathology resulting from the loss of plantar flexion of the toes. In the diagnosis of this dysfunc-
tion, the flexion test of the toes is important (References 4, 5, 6, 8,9, 10, 11, 12, 13, 14, 16, 17, 
18, 55).

The radiating pains to the shank and the foot – can appear in degenerative scoliosis and lumbar 
hiperlordosis. Here – we underline – the differential diagnosis in “foot pain syndrome” – is necessary. 

All the above – described deformities and foot dysfunctions can be successfully treated by exercises 
in geothermal waters. Rehabilitation in warm, mineralised water in order to regain stabilisation and 
increase the range of motion of the foot joints, plays an important role in improving the foot func-
tions and at the same time has an effective analgesic effect.

E. Shoulder. Shoulder dysfunction is a common disorder for many people. The cause of pain syn-
dromes – bearing various names, such as “painful shoulder contracture”, “frozen shoulder” or “pain 
syndrome in the acromial region” – is known and described in many orthopaedic publications. Two 
main reasons are important in shoulder pathology according to our observations.

The first group of causes is pathology related to professional work performed “above the shoulder 
joint level” – e.g. car mechanic, housework – washing windows, stacking shelves, working in shops, 
warehouses, etc.

The second group of causes is related to overload and ischemia of the attachments of the muscles 
of the shoulder region and also often of the neck while working, when the muscles of the shoulder 
and neck are in constant isometric contraction – without any movement of the joint. This leads to 
ischemia and sometimes local minimal necrosis of the attachment of the muscle or certain regions 
of the muscle itself, and these symptoms are referred to as “enthesopathy”. Very often, when the 
persons are working on a computer – the shoulder and neck muscles – m. trapesius, m. deltoideus, 
m. subscapularis, m. supraspinatus, m. infraspinatus – are in “contraction” and can appear ischemia 
in some parts of the tendons or muscles which triggers pain. Pain, makes the movement impossible. 
This results in a “shoulder contracture”, referred to in situations of maximum pathology as “frozen 
shoulder”. Treatment of shoulder pain syndromes is to improve circulation, regain movement, and 
the most effective way is exercises in geothermal waters. The therapy of “shoulder problems” espe-
cially “frozen shoulder” can take sometimes many years. In the past, patients were sent to geother-
mal waters in Hungary, now such therapy can be implemented in Poland.

BENEFICIAL PROPERTIES OF GEOTHERMAL WATERS
The beneficial effects of geothermal waters in physiotherapy are based on three essential elements:

1.	 warm water with a temperature of 36 or 38 degrees is an excellent analgesic in pain syndromes, 
and at the same time an essential anaesthetic,
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2.	 water provides – according to Archimedes’ law – buoyancy, offering the perfect possibility of 
kinesiotherapy.

3.	 minerals (Fig. 4) in geothermal waters are an important element for tissue reconstruction, for 
all anabolic, nutritional and regenerative as well as energy processes important in our every day 
activity, in physical work and in sport.

TREATMENT FOR DISORDERS OF THE MUSCULOSKELETAL 
SYSTEM IN GEOTHERMAL WATERS, ESPECIALLY FOR OLDER 
PERSONS.

Spine – recovery of flexion and extension movements, left and right deviations, as well as left and 
right rotation as the basic task. Recovering these movements in geothermal waters is easier, faster 
and more effective. 

Hip – recovering abduction, internal rotation, and extension are essential tasks for every older per-
son as a prophylaxis against arthrosis of the hip. The best results are obtained if the exercises are 
performed in geothermal waters. 

Knee – Exercises in geothermal waters to improve the stability of the knee or to remove its flexion 
contracture are easy, more effective, pleasant and painless. As mentioned above, geothermal waters 
have an analgesic effect. 

Foot – two areas of the foot require kinesiotherapy in geothermal waters – talocrural joint to recover 
dorsiflexion of the foot and plantar flexion of the toes. Only full and painless movements of the foot 
in the talocrural joints and flexion of the toes, ensure a painless and efficient locomotive function. 

Shoulder – shoulder dysfunction and pain syndromes are the complaints of many middle – aged 
and elderly people. The therapy must be persistent for a long time and should achieve two goals. 
The first goal is to make the movements painless – and this is possible in geothermal waters. The 
second goal is to regain full abduction movement, external rotation as well as shoulder extension. 
Recovery through exercises such as “pendulum exercises” (Latin “manus pendula”) with the limb 
pointing downwards (hanging) in geothermal waters is faster and more effective. 

GEOTHERMAL WATERS IN POLAND 
Location – information on where to build new rehabilitation centers with the use of geothermal 
waters (Fig. 3, 4, 5, 6, 7, 8, Tab. 1).

The authors (T. Karski, J. Karski, M. Domagała, K. Karska) know from their own medical observations 
many Geothermal Centers in Hungary, Slovakia and in Poland. A cooperation with the AGH (Polish: 
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Akademia Górniczo – Hutnicza) – (English: University of Science and Technology [UST]) from Kraków 
started in 1995 and it was a cooperation with Prof. J. Sokołowski until 2004 and currently with Prof. 
J. Zimny and his team (References 55–59) (Fig. 1). 

We known personally the Geothermal Rehabilitation Centers in the Tatra Mountain District – a dis-
trict south of Poland in Białka Tatrzańska, Bukowina Tatrzańska, Szaflary and Chochołów (Fig. 4, 
5, 6). Now the aim of our cooperation is to organize new Geothermal Rehabilitation Centres in 
other parts of Poland for example in the Roztocze Region (Zwierzyniec District). According to 
literature, Poland is the country to have the largest area of geothermal waters “under its surface”. 
Professor Julian Sokołowski (1932–2004) – the Father of Polish Geotherms – during many Scientific 
Conferences and Sessions used to say “there is another Baltic with warm water under the Polish 
soil”. The temperature of geothermal waters depends on the borehole depth and appropriate values 
are presented for the village of Zwierzyniec in Roztocze (Table 1, Fig. 9, 10, 11, 12, 13, 14). Polish 
geothermal waters have full mineral resources important for every human organism for its function-
ing, health and fitness. As an example, the mineral composition of Białka Tatrzańska in Podhale is 
provided (Fig. 4).

DISCUSSION
Benefits of termal water is well documented. Kecskés inform about situation in Hungary. Owe to the 
favourable geological circumstances Hungary is, in both thermal and medicinal waters, a rich area of 
the world. The medicinal waters based spas, with the joined (medicinal) treatments play important 
part in the health protection and in the process of cure and recovery (51). Many authors confirm 
benefits of thermal water in different aspects in prophylaxis and rehabilitation of moving apparatus 
(1, 3, 50, 55, 56, 57). In this article authors confirm benefits in patients requires different, special 
treatment. We speak about the young patients affected by disorders of growth and destroyed 
development and older patients suffering because of “pain syndromes”. In orthopaedics and reha-
bilitation knowledge persist the opinion that “muscle strengthening exercises” are the best solution 
in the therapy. The opinion of general doctors, proclaim that analgesic drugs alone will relieve pain 
and insufficiency of movement apparatus in suffering people. 

The authors of this publication claim that pathology, including pain syndromes, is usually associated 
with deficiencies in joint movement, faulty positions of the body parts, faulty loading and overstress 
during work or sports. Mostly these pathological symptoms are connected with shortening of 
soft tissues – fascias, tendons, muscles, capsules – and only stretching exercises are proper in the 
therapy. All these “shortenings” we call in orthopaedics “contractures”. In therapy of “contractures” 
the best are stretching exercises – and the profitable exercises are in geothermal water. Also some 
kind of sport has the stretching elements. In this group is karate, aikido, taekwondo, or yoga. But in 
our opinion the stretching exercises in geothermal waters are “the best under discussion”. 

There are geothermal waters under the Polish soil – they only need to be brought to the surface 
and used, not only for industrial purposes, for heating houses, schools, offices, hospitals, factories, 
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public institutions, electricity production, but also for rehabilitation therapy and prophylaxis. This 
can happen through the development of Geothermal Rehabilitation Centres for Polish citizens and 
for patients from other countries of Europe.

CONCLUSIONS
1.	 Pathology of the musculoskeletal system in the form of deformities in children and adolescents 

and pain syndromes in adults are very common – 15% of children and 30% of adults.
2.	 The most common locations of pain are the spine, hips, knees, feet and shoulders.
3.	 The causes of pathology are connected mostly with loss of movement in joints – called “con-

tractures of joints”, with instability of joints, overstress in professional activity, in sports and in 
everyday domestic work.

4.	 The primary cause are pathologies described as “Syndrome Contracture and Deformities” (Prof. 
Hans Mau) and “Syndrome of “Minimal Brain Dysfunction” (MBD). Both Syndromes are connected 
with problems during pregnancy and the delivery period of a child’s life.

5.	 Treatment of children and adolescents, according to the authors, is the recovery of movements 
through beneficial forms of sport, such as karate, taekwondo, aikido, yoga, and through kinesio-
therapy in geothermal waters.

6.	 Treatment of adults is to remove pain, regain motor activity and full function of the joints, prefer-
ably through stretching exercises in geothermal water.

7.	 Application of therapy using geothermal water, requires prior differential diagnosis – orthopedic, 
neurological, pediatric or internal. Only the correct diagnosis enables the implementation of the 
correct therapy.

8.	 There are already numerous Geothermal Rehabilitation Centres in Poland. The next ones will be 
created in a coordination program of “collective cooperation” of doctors, physiotherapists, local 
governments, Central Authorities and Scientific Teams of the Polish Geothermal Association.
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