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SuMMARy
Background: conservative treatment of scoliosis is difficult and does not always result in improvement. cor-
recting scoliosis of a patient in a coma presents a great challenge due to lack of contact with the patient, thus 
lack of cooperation during therapy, as well as the inability to perform active movements. as a result this makes 
the therapy much more difficult and reduces to a great extent the range of methods available. this problem is 
complex, so relying on one therapeutic technique is usually inefficient. however, by using a combination of dif-
ferent techniques positive results can be achieved. 
Aim of the study: the aim of the study is to describe the methods and results used in the treatment of neuro-
genic scoliosis in an eight-year-old female, comatose patient. 
Case report: the patient described here is an eight-year-old girl in a coma, who was diagnosed with scolio-
sis. in order to reduce the process of spinal deformation, the patient was treated with Vojta, NDt-Bobath, pro-
prioceptive neuromuscular facilitation (PNf) and fascial therapy, together with a flexible stabilizing medical 
corset. fascial therapy was carried out on the abdominal walls, chest, shoulders, shoulder blades and in the tho-
racic and lumbar section of the spine. according to the Vojta method, exercises in three positions with different 
combinations were used. the NDt-Bobath method was used to practice patterns of proper head maintenance 
in space relative to the torso, correct positioning of the upper and lower limbs in the support and proper pelvis 
positioning. exercises using the PNf method relied on the therapist performing passive movement patterns of 
the shoulder blade, pelvis, head and neck, as well as some to the upper and lower limb patterns. the effects of 
the treatments on the torso were fixed with a flexible corset. 
Results: the therapeutic methods used here contributed to a reduction and improvement of the scoliosis.
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STRESZCZEnIE
Wstęp: Leczenie zachowawcze skolioz jest trudne i nie zawsze prowadzi do uzyskania poprawy. Korekcja sko-
liozy u pacjenta przebywającego w śpiączce jest dużym wyzwaniem, ponieważ brak kontaktu z pacjentem oraz 
związany z tym brak współpracy podczas terapii i niemożność wykonywania ruchów czynnych w dużym stop-
niu utrudnia leczenie i ogranicza możliwość stosowania w pełni wielu metod terapeutycznych. Ze względu na 
złożoność problemu praktykowanie jednej metody nie jest skuteczne. łączne stosowanie kilku metod terapeu-
tycznych może dać pozytywne rezultaty. 
Cel pracy: celem pracy jest przedstawienie metod i wyników terapii skoliozy neurogennej u ośmioletniej  
pacjentki będącej w śpiączce. 
Opis przypadku: Opisywaną pacjentką jest ośmioletnia dziewczynka przebywająca w śpiączce, u której zdiagno-
zowano skoliozę. aby zahamować proces deformacji kręgosłupa, u pacjentki zastosowano terapię metodą Vojty, 
NDt-Bobath, PNf, terapię powięziową oraz stosowanie elastycznego gorsetu stabilizacyjnego. terapia powię-
ziowa prowadzona była na powłokach jamy brzusznej, klatce piersiowej, barkach, łopatkach oraz na grzbiecie 
w odcinku piersiowym i lędźwiowym.  Według metody Vojty stosowano ćwiczenia w trzech pozycjach z różnymi 
kombinacjami. Metodą NDt-Bobath ćwiczono wzorce prawidłowego utrzymania głowy w przestrzeni względem 
tułowia, prawidłowego ustawienia kończyn górnych i dolnych w podporze oraz prawidłowego ustawienia mied-
nicy. ćwiczenia metodą PNf polegały na biernym wykonywaniu przez terapeutę wzorców ruchowych łopatki, 
miednicy oraz głowy i szyi a także niektórych wzorców kończyny górnej i dolnej. efekty prowadzonych terapii  
w obrębie tułowia utrwalane były przez zastosowanie elastycznego gorsetu.
Wnioski: Zastosowane metody terapeutyczne wpłynęły na zmniejszenie się skoliozy i poprawę sylwetki dziew-
czynki. 

SłOWA KLuCZOWE: skolioza neurogenna, śpiączka, leczenie zachowawcze skoliozy, fizjoterapia

Background
Scoliosis is not just a cosmetic defect. it may have 

long-term health effects, which result from a prolonged 
abnormal alignment of the body, such as respiratory 
and circulatory disorders, reduced physical capacity or 
spinal pain [1].

the treatment of conservative scoliosis is difficult and 
does not always result in improvement. correcting scoli-
osis of a patient in a coma is a great challenge due to lack 
of contact with the patient which leads to lack of cooper-
ation during the therapy as well as lack of possibility to 
perform active movements. a comatose patient shows 
no signs of arousal or self-consciousness or the environ-
ment, does not perform any movements, and therefore is 
unable to work independently during the therapy [2]. in 
addition, the longer the time from the onset of scoliosis 
to the end of the child’s growth process, the greater the 
risk of a larger and more complicated spinal deformity.

there are different methods of treatment of scolio-
sis [3–6]. Most of the effective ones, in a conservative 
treatment of scoliosis, are based on the active cooper-
ation of a patient and the performance of appropriate 
therapeutic exercises [5,7,8]. therefore, the conserva-
tive treatment of scoliosis in a comatose patient is not 
an easy task. Due to the complexity of the problem, the 
use one method is not effective. however, combing a 
few therapeutic techniques can bring positive results. 

Aim of the study
the aim of the study is to present the methods and 

results of the treatment of neurogenic scoliosis in an 
eight-year-old female, comatose patient. 

Case report
a patient described here is an eight-year-old San-

dra. her legal guardian (the mother) has agreed to 
place the child’s photography in the work as well as in 
the manuscript. 

the girl was born in the 32nd week of pregnancy, with 
a weight of 1200 grams. She was assessed as a pre-term 
infants with symptoms of hypoxia and asphyxia. Ultra-
sound examination showed internal hydrocephalus. the 
girl was qualified for surgery and the middle pressure 
ventricular-peritoneal valve was surgically implanted. 

When the patient was 3 years old, the valve was 
unlatched. after several unsuccessful operational 
attempts, Sandra had external drainage inserted, fol-
lowed by a surgical closure of the drain. the patient 
was put into a pharmacological coma. after discontin-
uation of sleep medications, the girl was waking up for 
a week, but did not regain consciousness. the state of 
coma was declared. the ventricle-peritoneal valve sys-
tem was also established. 

the prolonged coma, frequent seizures, increased 
muscle tension, contractile flexion, and rapid growth 
of the patient resulted in the development of scoliosis. 
the patient can neither walk nor sit one her own, she 
can only lie. When the girl reached the age of 6 years 
and 6 months, her asymmetrical body alignment was 
observed. in the front or back in the supine and sitting 
position, the patient clearly shortened the left side of 
the body, while the right side was quite stretched. She 
was setting her head with a bend and her face turned 
to the left. 

to diagnose the scoliosis, the diagnostic meth-
ods had to be adjusted to the physical abilities of the 
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child. Because of the his-
tory of trauma and coma, 
the patient remained with-
out consciousness and she 
was not able to perform any 
intentional movement on 
her own or consciously stand 
on her feet, therefore a com-
puter analysis of the spine 
was impossible. 

the visual assessment of 
the patient’s posture at the 
back was performed in the 
supine position (fig. 1a and 
1b). in the frontal plane, the 
lines connecting the individ-
ual topographical points did 
not run concurrently. ana-
tomical points showed lack 
of symmetry between the 
right and left sides. the ele-
vation of the lower shoulder blade angle, arched course 
of the spinous processes, hip extension, gentle rib hump, 
torso and shoulder triangle, difference in the position 
of the rear iliac spines and chest dislocation to the 
side and inclination of the head towards the shoulder 
joint on the side of the contracture were revealed. in 
the sagittal plane, the vertical was led in a sitting posi-
tion while maintaining the tuberosity of the occipital 
bone. it differed significantly from the set of spinous 
processes and interstitium gap.

the visual assessment shown in fig. 1a was car-
ried out in an abdominal position with legs curled. 
in fig. 1b, the patient is in an upright position on the 
abdomen. in this position, the contraction on the left 
side, strong stretch of the right side, difference in set-
ting of the lower blade shoulder angles and pelvic rota-
tion were very clearly visible. 

the visual assessment of the front also showed irreg-
ularities and the lack of symmetry between the right 
and left side (fig. 2). the assessment of the profile was 
conducted in a supine position on the back. the mid-
dle of the chin had no bearing on the indentation of 
the sternum, the vertical line was strongly shifted to 
the left. the chest was slightly sunken and contracted 
in the centre. arched ribs humps were visible on the 
right side of the torso. On the left side of the torso the 
visibility of the rib arches was limited due to the estab-
lished gastrostomy. 

in the frontal plane there was no symmetry between 
the anatomical points of reference. the acromion were 
not in line. Differences also occurred in the line of cos-
tal arch and the anterior superior iliac spines. Sitting 
position revealed a rib hump. 

an orthopedic surgeon, who diagnosed her using 
the dermatographic method did not choose to mark 
the point of reference on the patient’s skin, because its 
sensitivity to touch resulted in a girl’s nervousness, sor-
rowful grimace on her face, skin spots, increased muscle 

tension and pathological hyperactivity and this could 
affect the correct selection of the points of reference 
and thus the correctness of the dermatographic image 
and the calculation. 

Since the girl had been exposed for diagnostic pur-
poses many times before, it was decided not to take 
another X-ray image. for the purpose of visual assess-
ment, the current photograph was taken and used to 
diagnose an oesophageal reflux (fig. 3). in the X-ray 
picture, the deformity of the spine is visible.

the health status of the patient and a large dam-
age to the central nervous system excluded her from 
referral for surgery. More intensive rehabilitation was 
recommended in order to inhibit the progress of spi-
nal deformity.

for this purpose, the patient was treated with Vojta, 
NDt-Bobath, PNf, fascial therapy and the use of a flex-
ible stabilizing corset. 

Since the fascial therapy affects relaxation of the 
connective tissue, it was the first one which was always 
used before all the other therapies. the aim of the treat-

figures 1a and 1b. the assessment of the patient’s profile – the back (source: author)

figure 2. the evaluation of the patient’s profile – the front (own 
source)
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ment was to balance the muscular tension by relaxing 
the soft tissues. the patient was treated on the lower 
and upper limbs and the whole torso. Due to the fact 
that the main focus was to slow down the progression 
of scoliosis, the amount of this therapy was increased 
on the body. the treatment was performed 3 times a 
week on abdominal walls, chest, shoulder and shoul-
der blades, especially in the thoracic and lumbar sec-
tions. the patient was treated in a lateral position 
(fig. 4a and 4b), in which the chest and back coatings 
were loosened.

another therapeutic method used in the patient 
was Vojta therapy. exercises in three positions with 
different combinations were introduced. as the girl 
quickly entered into the so-called escapement posi-
tion (back stretching, strong muscular tension in 
the lower extremities, flexion of the upper limbs, 
treading away from the body’s axis), the stimula-
tion of the zones was often changed during the ther-
apy, not allowing her to escape in the wrong pattern.   
the exercises on the girl were performed in the reflex 
turning phase. in this phase the chest area was stimu-
lated with combinations of shoulder and pelvis areas. 
it was aimed at keeping the torso in the body axis and 
include the abdominal muscles to work. the starting 
position was lying on the back, in which the torso was 
in the axis of the body.

exercises according to Vojta were always performed 
twice on each side, in the alternating right-left system. 

figure 3. X-ray of the patient (source: author)

figures 4a and 4b. fascia therapy of the spine ridge (source: author)

figure 5. the first phase of reflex turning (source: author)
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in the second phase of the reflex turning (fig. 7), the 
upper and lower iliac spine zones were combined with 
buttock and torso zones. the patient was in a lateral 
position, in which the therapist stimulated the affected 
areas while rotating the patient’s torso. 

the reflex turning was also stimulated in the patient 
in the sloping squat position (fig. 8a and 8b). During 
the exercises the torso rotation was also used.

the third exercise conducted using Vojta method 
was reflex creep (fig. 9). the primary stimulation zone 
was the heel zone. in addition, the combination of 
hip, thoracic, or medial epithelial humerus zone were 
stimulated, while holding the palm of her hand in the 
position of pronation. reflex creep in a girl was also 
performed combined with the pull up of one or both 
of the lower limbs.

Figure 6. The first phase of reflex turning, left side (source: Author)

figure 7. the second phase of reflex turning (source: author)

figures 8a and 8b. reflex turning in a sitting position (source: 
author)

figure 9. reflex creep (source: author)
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the exercises using Vojta method were performed 
by the girl at home 3 times a day with weekly control 
of a therapists from the Neurorehabilitation center 
in Wroclaw.

in addition, the patient was exercised using NDt-
Bobath method. the patient was trained to maintain 
the proper patterns of the head positioning in a space 
relative to the torso, correct positioning of the upper 
and lower limbs in the support, and correct pelvic posi-
tioning, which translated into correct positioning of 
the spinal axis. 

the therapist was placing the patient’s head in the 
axle, the pelvis in a slight rotation and by correctly 
positioning of the arm in the support, she provoked 
the head of the humerus to the correct position in the 
shoulder (fig. 10).

the improvement in a deep sensation in a patient 
was achieved during the treatment, in which the body 
weight and the deflections in different planes were 
transferred (fig. 11).

the girl was also exercises using PNf method 
(fig. 12). the therapist performed passively selected 
movement patterns of the head and neck, bladder and 
pelvis patterns – back depression and front elevation as 
well as frontal depression and posterior elevation, alto-
gether with some of the upper and lower limb patterns: 

1. flexion, adduction, external rotation
2. extension, abduction, internal rotation 
3. flexion, adduction, external rotation
4. extension, adduction, internal rotation 
exercises were performed twice a week on therapy 

conducted at the Neurorehabilitation center and once 
a week at home. 

the therapists practicing with the patient using 
PNf method also used the play element, saying to San-
dra, for example: “pass me a puck please”, “we will move 
the puck up”, in addition to stimulating the damaged 
nervous system.

figure 10. NDt therapy – Bobath (source: author)

figure 11. transfer of body weight (source: author)

figures 12a and 12b. PNf patterns of the upper limb (source: author)
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the results of the treatment within the torso were 
fixed with a flexible corset, worn by the patient after 
the treatment and always when the torso was in high 
positions, e.g. in long-term care while conducting other 
treatments or while driving a car and also when car-
rying the patient.

Placement positions on the sides and on the stom-
ach were also introduced. Placing the girl on the side 
of the rib edge between the top of the hip plate and the 
lower edge of the ribs, a rolled blanket or half-roll was 
placed in order to passively stretch the left side. Plac-
ing the patient on the left side, while it was contracted, 
contributed to passive stretching of the spine joints on 
the contracted side (fig. 14). Placing the patient on the 
abdomen with the lower limbs and axillary pits arranged 
on the wedge, caused stretching of the hip flexors and 
armpits, the elongation of the entire spine and the deep-
ening of the lordosis in the lumbar region. 

an assessment of the results of a one and a half year 
of intensive rehabilitation was used to evaluate the 
underlying condition. in the girl, the improvement of 
the torso and the reduction of the ribs were observed. 
fig. 15 shows the view of the back of the patient’s after 
a year and a half of the rehabilitation. the shoulder on 
the right side is still protruding, however, the symme-
try of the lower angles of the shoulder blades is main-
tained, whereas the difference in the level between them 
is clearly reduced. the hump of the ribs was softened, 
and the rear upper iliac spines are also more symmet-
ric. Fig. 16a and 16b show a reduction in the rotation 
of the spine and rib hump.

figure 15. the view the back of the patient’s profile year and a half 
after the therapy (source: author)

Figures 16a and 16b. The view of the patient’s profile after the ther-
apy in the left sided position (source: author)

figure 13. flexible stabilizer corset (source: author)

figure 14. Placement on the left side (source: author)
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Conclusions
the therapeutic methods used here were asso-

ciated with a reduction of the scoliosis and an 
improvement of the patient’s profile of the body. 

the patient’s therapy should be continued accord-
ing to the program designed, in order to prevent the 
deformation and stabilize the effects achieved by this  
treatment. 
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