









Research Article
Minimal Brain Dysfunctions (MBD): Causes, Clinical Symptoms - Deformity of The Feet, Knees, Hips, Pelvis and Spine Physiotherapy

Abstract	Comment by Microsoft account:  Abstract: Structured (Background and objective, Methods, Results, and Conclusions)
In the pathology of children, from the orthopedic point of view, there commonly occur problems connected with the Syndrome of Contractures and Deformities described by Professor Hans May from Germany. His observations have been made between 1960 and 1980, additionally, in this subject, there are observations from Lublin (Tomasz Karski and Jacek Karski) from 1995-2023.

The second group of causes of pathologies in children which if not properly treated, can also occur in adults leading to problems of locomotor system disorders connected with abnormalities of the Central Nervous System - Minimal Brain Dysfunction (MBD). This article is devoted to the MBD problems.
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Introduction
Some children’s “muscular-skeletal system” disorders can be seen early in newborns and babies. They are symptoms of Minimal Brain Dysfunction (MBD). These abnormalities are caused by an asphyxia of the fetus during pregnancy or delivery. If these disorders are not cured in the first early months and years of the child’s life - they can influence the development of movement apparatus in adults. Clinically, symptoms of Minimal Brain Dysfunction (MBD) are, limited abduction of the hips in newborns and babies and later in older children, we observe valgus deformity of the feet, hyperextension of the knees, the anterior tilt of the pelvis, hyperlordosis of the lumbar spine and also the psychological disorders as seen in Attention Deficit Hyperactivity Disorders (ADHD). Children with MBD are inclined to hyperactivity, for example, jumping too frequently, which can lead to Perthes disease [1-14].  	Comment by Microsoft account: Add the aim of study 


[bookmark: _GoBack]MBD: causes, epidemiology. According to doctors of obstetrics and gynecology (Prof. Jan Oleszczuk from Lublin and others), the causes of MBD in children are associated with pathologies in the gravidity period or delivery: (1) chronic inefficiency of the placenta, (2) intrauterine limitations of the fetus growth, (3) oligohydramnios, (4) spotting, (5) uterus contractions during pregnancy, (6) excessively intense action of the uterus during delivery as well as uterine tetanus, (7) hypertension, (8) hypotension, (9) anemia, (10) stress and noise, (11) infection of the urinary tract, (12) Twin - Twin Transfusion Syndrome, (13) difficult delivery, (14) often leading to the use of forceps during delivery, (15) overdoses or improper medication during delivery,
(16) mellitus at newborns observed by bigger than normal babies [12-29]. The tonus of the muscles in MBD mostly is higher, but joints show laxity.








In this article we explain that “the laxity of joints” is not caused by “low tension of the muscles”, but by “changed properties of
collagen”.

Presentation of disorders connected with MBD:

Feet (Fig. 1)
Valgus or Plano -valgus deformity of the feet. Very often, children with MBD have the spasticity or sub-spasticity of flexors of feet and with time, it leads to the shortening of m. triceps surae and Achilles tendon. As a result, valgus or Plano - valgus deformity of feet develops. To walk, we need dorsal flexion of the feet. Because of the shortening of the Achilles tendon, it is possible only in “the prone position of feet”. With time, the valgus deformity of the feet develops. The first to describe this “connection” was Prof. Jean Meary from Paris, France in the years 1960 - 1970 [1-9,24].

Hip Dysplasia (Fig. 2)
Hip dysplasia appears in three pathological conditions:
1. In Syndrome of Contractures and Deformities (SofCD) - H. Mau, T. Karski and J. Karski - 90 % of all cases in Poland
2. In the situation of general laxity of the joints - ca. 5 % of all dysplasia cases in Poland. Laxity is connected with MBD
3. In children with MBD - because of spasticity or sub-spasticity of the adductor muscle of the hips-ca. 5 % of all dysplasia cases in Poland

Independently from pathological causes, in all cases of dysplasia, the important pathological symptom is the limited abduction of the hip or hips [13-18,25,26,29,30].

Straight Position of The Trunk (Fig. 3)
As mentioned above, the laxity of joints and spasticity or sub-spasticity of muscles are parallel. The spasticity of the extensor muscles of the trunk is very frequent. Because of this - the spine in children with MBD symptoms is in a straight position. The “extension position of the trunk” makes the development of scoliosis easy. Our next piece of information - we should never tell children to “sit straight”. Children and adults should always sit in a relaxed position [10,11,21].

Recurvatum and Valgus Deformity of The Knees (Fig. 4)
Recurvatum of the knees is very often accompanied by symptoms of a valgus deformity of the feet. This deformity of the knees is also the effect of a shortening of the Achilles tendon and m. triceps surae. Recurvation of the knees is the compensatory deformity.

Explanation: a/ It exist limitation of the dorsal flexion of the feet because of a shortened m. triceps surae and Achilles tendon, b/ During walking, at the moment when the foot is in full contact with the floor - stance Phase, hyperextension of the knees must appear as a compensatory deformity [1-14,29].

Anterior Tilt of The Pelvis and Hyperlordosis of The Lumbar Spine (Fig. 5)
In children with Minimal Brain Dysfunction (MBD) independently of valgus deformity of the feet and recurvation of the knees, we very often observe an anterior tilt of the pelvis with hyperlordosis of the lumbar spine. This pathology is caused by the shortening, which is a contracture, of flexors of the hips - mostly shortening of m. rectus. This anterior tilt of the pelvis and hyperlordosis of the lumbar spine has a big influence on the development of the so-called idiopathic scoliosis [10-18,21,22,30].

Laxity of Joints (Fig. 6)
In children with MBD, we observe the spasticity or sub-spasticity of muscles - mostly flexors of hips, knees, feet, and extensors of the trunk and at the same time laxity of joints. The laxity of joints is the result of changes in the properties of collagen. Every situation of “asphyxia” of the fetus during pregnancy or delivery leads to symptoms of MBD - of which one is “laxity of joints” [10-22,30].
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Psychological problems in children with MBD - and their influence on “status of health”. In children with Minimal Brain
Dysfunctions, there are not only “orthopedic disorders” but also changes in psychological behavior.

· The psychological behavior of children with MBD is different. Children affected by the changes of MBD are very often nervous, shout, and cry without any reason, and at the same time, they look for close contact with the mother, father, or grandparents very willingly - attention-seeking behaviors. They look for and need the love of their parents and the whole family.
· These children are not only active verbally but also very active physically. They like to jump off various high objects such as stairs, chairs, sofas, window stills, tree branches, and other objects within their environment. Repeated jumping many times, for example, 20 - 30 per day can cause Legg - Waldenström - Calve - Perthes disease which leads to necrosis of the femoral head. Repeated jumping for many days, weeks, or months can result in fractures of the spongy parts of the femoral head - and this is “the start of the process of the femoral head necrosis” what we simply call, “Perthes disease [23-29].

Physiotherapy in the treatment and prophylaxis of MBD disorders.
In the treatment of deformed feet, the knees, and the position of the pelvis as well as movement of the hips - the first role is stretching exercises to obtain symmetry of the anatomy, symmetry of the parts of the body, the proper length of tendons, fascias, muscles, capsules and also the symmetry of movement of the joints as well as the symmetrical function in every form of activity.

Hips: Very important is the proper nursing of the child - with only flexion and abduction of the hips during the first 12 months of life or longer. Sometimes it is necessary to use the “orthopedic abduction devices”. It is important in the program for the prevention of hip dysplasia (Fig. 7).

The anterior tilt of the pelvis and hyperlordosis of the lumbar spine - in the therapy, stretching exercises of flexors of the hips. When this therapy is done repeatedly over a long time, or for many years, will give good results (Fig. 8).

Knee: Hyperextension (recurvation) deformity - is a compensatory pathology if the m. triceps surae and Achilles’s tendons are too short. The therapy is in the form of stretching both these “anatomical units” (Fig. 9).

[image: ]Feet Deformity: Important are stretching exercises for lengthening of m. triceps surae and Achilles tendon like in knee recurvation (Fig. 9).
Figure 1: Child with the symptoms of Minimal Brain Dysfunction (MBD). Sub-spasticity of the flexors of the feet and as a result their shortening. Through functions like walking early and sometimes as a result of incorrect therapy we notice a deformity like pedes Plano-valgus (arrows).
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Figure 2: Child 3-month-old (A and B). The symptoms of Minimal Brain Dysfunction (MBD) and Syndrome of Contracture and Deformities (SofCD). Limited abduction of the hips (B) - the danger of dysplasia. Clinically shortening of adductors of both hips (arrows). Such children need permanent nursing with the abduction of the hips for 1 or 2 years. The wry neck on the left side - needs rotation stretching to the left side.
[image: ]
Figure 3: Children between the age of 8 and 10 months. Minimal Brain Dysfunction (MBD). Sub-spasticity of the extensor muscles of the trunk. Straight position of the trunk (arrows) as „permanent status” in all years of the child's life. Easy development of scoliosis.
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Figure 4: Two Children (A) (B) with the symptoms of Minimal Brain Dysfunction (MBD). Clinically sub-spasticity of the flexors muscles of feet. Knees in recurvation which is a compensatory deformity of shortening of m. triceps surae and Achilles tendon.
[image: ]
Figure 5: (A) (B) (C): Children with contracture of the flexor of hips (arrow), as a result of anterior tilt of the pelvis and hyperlordosis of the lumbar spine (arrow). In the anamnesis of all patients, there was no normal gravidity and delivery. They had also deformities of feet and knees - see case (A).
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Figure 6: Minimal Brain Dysfunction (MBD). Two children (A) and (B). Laxity of all joints - because of the changed properties of collagen which in effect leads to instability of all joints, easier development of all deformities culminating to scoliosis. In picture one from ten tests according to Wynne - Davies.
[image: ]
Figure 7: (A) (B). Carrying of the child. Incorrect (A) and correct (B). Proper nursing of the child in abduction and flexion ensures and guarantees good development of the hip joints. It is important in the prophylaxis of hip dysplasia. Such carrying
(B) should be continued for one or two years.


[image: ]
Figure 8: (A) (B). Two children. (A) Hania is 8 years old. (B) Emilia is 10 years old. Symptoms of MBD. The anterior tilt of the pelvis. Hyperlordosis of the lumbar spine. On the pictures: (A) And (B) Stretching exercises typical for karate to lengthen the hips flexors (arrows). The aim is to properly position the pelvis for the proper axis of the spine.
[image: ]
Figure 9: (A) (B): Two children. Gravidity - stress, noise, lower RR, pre-newborn. All symptoms of MBD: 1. Deformity of feet, 2; Anterior tilt of the pelvis as a result of contracture of flexors of hips, 3. Hyperextension of knees (recurvation), 4.
Hyperlordosis of the lumbar spine, 5. Laxity of joints as a result of changes in properties of collagen. In pictures: (A) and (B) Stretching exercises for lengthening of flexors of knees and feet (arrow). Aim - proper anatomy of feet and proper axis of knees.


Psychological Therapy
In the therapy of children with MBD, it is very important to give positive influence to the child, to give them love and “positive encouragement” all the time to prevent stress. Give the child all the time love and care. Organizing quality time with the parents or siblings is essential. Music therapy is also crucial. Occupational therapy is very positive in the whole program of treatment as well. The complete psychological and physiotherapy program should be put in place not only at home but also in kindergartens and schools.

Discussion	Comment by Microsoft account: The discussion lacks references. Some sources should be cited that explain the causes of the disease.
Among various disorders of the locomotor system in children, and also in youth patients, there are changes connected with the functioning of the Central Nervous System. Such patients account for approximately 18% of all patients in our Out-Patients Clinic. In the diagnosis, it is important to inquire about the gravidity and the delivery. Next, start early physiotherapy by stretching exercises, and from a psychological point of view, it is important to give the child “understanding” and “love”. This group of patients is very sensible and also with “good hearts”. In the case of stretching exercises for older children, sports in the form of karate, taekwondo, and aikido should be introduced to give better results.

Conclusion
1. MBD appears in children because of the mother’s problems during pregnancy and/or delivery, sometimes because of illness of CNS with the child
2. Clinically in MBD there is shortening of muscles, and tendons, which are called “contractures” because of spasticity or sub- spasticity of the muscles, and at the same time, there is “laxity of joints, capsules, and tendons” as a result of changes in the properties of collagen
3. The children with MBD have also psychological changes in their behavior. The only proper therapy is the love and attention given to the child by their parents, and the whole family
4. Treatment from childhood should be introduced very early, that is by stretching exercises and positive psychological influence from parents to the child
5. Early therapy is the best prophylaxis of pain syndromes and arthrosis of the feet, knees, hips, and spine in adults
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Fig. 1 Symptoms of Minimal Brain Dysfunction (MBD)

Sub-sp:
Through function — walking, sometimes - in result of incorrect therapy
- deformity - pedes plano-valgi (arrows).
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Fig. 2 Symptoms of MBD and SofCD
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Fig. 2. Child 3 month old (A & B). The symptoms of Minimal Brain Dysfunction (MBD)
and of Syndrome of Contracture and Deformities (SofCD). Limited abduction of the
hips (B) - danger of dysplasia. Clinically shortening of adductors of both hips (arrows).
Such children need permanent nursing with abduction of the hips 1 or 2 years. Wiy
neck left side — need rotation stretching to the left side.
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Fig. 3 Symptoms of Minimal Brain Dysfunction (MBD)

Fig. 3. Children in age of 8 and 10 months. Minimal Brain Dysfunction
(MBD). Sub-spasticity of the extensor muscles of trunk. Straight position of
trunk (arrows) as ,permanent status” in all years of child's life. Easy
development of scoliosis.
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Fig. 4 Symptoms of Minimal Brain Dysfunction (MBD)

Fig. 4. Two Children (A) (B) with the symptoms of Minimal Brain
Dysfunction (MBD). Clinically sub-spasticity of the flexors muscles of
feet. Knees recurvation — as compensatory deformity of shortening of
m. triceps surae and Achilles tendon.
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Symptoms of MBD Fig. 5 (A) (B) (C). Children with
contracture of flexor of hips
(arrow), in 1 for il
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Fig. 6 Symptoms of Minimal Brain Dysfunction (MBD)
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Fig. 6. Minimal Brain Dysfunction (MBD). Two children (A) & (B). Laxity
of all joints — because of changed properties of collagen - in effect
instability of all joints - easy development of all deformities - also - of
scoliosis. On the picture one from ten tests according Wynne - Davies.
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Fig. 7 Symptoms of Minimal Brain Dysfunction (MBD).

Fig. 7 (A) (B). Carrying of the child. Incorrect (A) and correct (B).
Proper nursing of the child in abduction and in flexion ensure &
guarantee good development of the hip joints. It is important in
prophylaxis of hips dysplasia. Such carrying (B) should be continue
one or two years.
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MBD. Therapy.

Fig. 8 (A) (B). Two children. (A)
Hania 8 years old. (B) Emilia 10
years old. Symptoms of MBD.
Anterior tilt of pelvis. Hyperlordosis
of lumbar spine.

On the pictures:

(A) and (B) Stretching exercise
typical for karate to lengthening of
hips flexors (arrows).

Aim - proper position of pelvis and
proper axis of the spine.
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Fig. Symptoms of Mi

Fig. 9 (A) (B). Two children. Gravidity -
stress, noise, lower RR, pre-newborn.

All symptoms of MBD: 1/ Deformity of
feet, 2/ Anterior tit of pelvis as a result of
contracture of flexors of hips,

31 Hyperextension of knees (recurvation),
4f Hiperlordosis of lumbar spine,

5/ Laxity of joints as result of changes of
properties of collagen,

In the pictures: () & (B) Stretching
exercises for lengthening of flexors of
knees and feet (arrow). Aim - proper
anatomy of fest, proper axis of knees.





