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Abstract

This present study aims to present a recovery program following a surgery for the removal
of a unique T10 hemi vertebra. The patient, previously inaccurately diagnosed on two
occasions, undergoes surgery at a private clinic on 06.02.2018 when a team composed of 5
specialists lead by Dr. A.T., having the acknowledged approval of the family, operates a
left posterior T10 Ruf-Harms. Following this surgical intervention, complex, but not fully
neuro-monitored, a first protocol of recovery was established for the immediately
following period, consisting of: outdoor physical exercises and physical therapy through
the Schroth technique. Following the program established and implemented at Ortoprofil
Clinic in Tirgu Mures, a correction of the T12-L4 scoliosis with 4 degrees in comparison
with the scoliosis present before the surgical intervention was noticed. The patient is
currently following a complex recovery program through physical therapy — Schroth
technique and swimming — Brass and Back technique with positive results.

1. Introduction

The purpose of this present research is to present a kinetic program of
recovery following a posterior hemivertebrectomy on a patient of 13 years old by
using the Schroth Therapy. This theme will be disseminated in several parts, the
first part being represented by the program of recovery from the first 18 weeks
following the surgical intervention.

Traumatic, congenital and degenerative changes can all result in deformity of
spinal structures. Many of these abnormalities are of no clinical consequence, but
under certain circumstances can predispose a patient to increasing pain. Other
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deformities such as scoliosis can result in cosmetic and functional difficulties.
There are a number of changes in the spine that can result in deformity of the
normal vertical alignment of spinal segments. This deformity or scoliosis occurs in
both the coronal and sagittal planes. This can occur as a result of congenital defects
in the vertebrae as a result of failure of formation and/or segmentation of the
vertebra. It can occur spontaneously in adolescence by an undefined mechanism
and can progress throughout the adolescent years, causing significant spinal
deformity. Scoliosis can also occur as a result of advanced degenerative changes
which may be asymmetric, causing the vertebrae to rotate and lose their alignment
with each other: (Scott, William, & Thomas, 2002, p. 55; 59).

A hemivertebra develops if one side of the vertebral body fails to grow.
Absence of an intersegmental vessel on one side may result in failure to grow on
that side; thus only one side grows, and a hemivertebra appears. (Ruth, 2002, p. 8).

The hemivertebra is the most common cause of congenital anomalies of the
spine, and is defined as a disorder characterised by the congenital failure of a
vertebra to develop completely, possibly caused by the complete failure of a
nucleus of a vertebral body chondral. Its potential to generate a congenital scoliosis
depends on the type of hemivertebra, location, number of involved vertebra and
age. For diagnosis it is necessary to perform X-rays, having to rule out other
possible processes with ultrasound and nuclear magnetic resonance (NMR). The
diagnosis of hemivertebra ranges from an incidental finding on a radiograph for
other purposes, as in the case described, to diagnosis a severe scoliosis. It should be
suspected when there is rib pain, vertebral pain or congenital torticollis. Treatment
is based on observing the progress in mild cases and surgical treatment in severe
cases: (Lopez-Sanz, & Olivares-Fernandez, 2011, p. 53-110).

A retrospective study of 26 patients with congenital scoliosis due to
hemivertebra was conducted. Curve progression was analysed regarding the type of
hemivertebra, its localization, and the applied treatment. The worst results were
found in girls, in cases who were diagnosed with more than to years of age, in
thoraco-lumbar curves, in multiple hemivertebra, especially in non-adjacent
segmented unilateral hemivertebra and, finally, in patients treated with orthopaedic
methods: (Villanueva Garcia, Perez Belmonte, et.al., 1996, p. 293-298).

2. Material and methods

We can formulate the general hypothesis of this present study in the
following manner: we assume that through a personalized program of recovery
following a Ruf-Harms hemivertebrectomy, based on physical exercise and Schroth
therapy, we can identify superior indexes regarding right lumbar scoliosis and
thorax-lumbar junction kyphosis.

During this present study, we used the method of observation through the
interpretation of the full spine MRI performed every 3 months following the first
period of 6 weeks when the first post-surgery control was performed. This present
study was performed during 06.02.2018 — 21.06.2018. The surgical intervention
was performed at PONDERAS Academic Hospital in Bucharest, the periodical
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control at Recover Bucharest, and the actual recovery by using the Schroth
technique at Ortoprofil Tirgu Mures, and through swimming at Aqua per Salus
within the University of Medicine, Pharmacy, Sciences and Technology in Tirgu
Mures.

The subject of this present study is T.D.A., of 12 years and 9 months when
the surgical intervention is performed.

The imaging performed before the surgery (Rx, CT, MRI) show the following:
the left T10 hemivertebra is completely segmented by a posterior quadrant, with a
secondary Cobb T9-T11=46 degrees scoliosis, T12-L4=50 degrees; right vertebral
pedicle T9 type D; no medullary or posterior pit anomalies (Fig.1):

Figure 1. Hemivertebra T10

On the 06.02.2018 a left T10 Ruf-Harms posterior hemivertebrectomy was
performed with the segmentation of the T9-T11 posterior spondylosyndesis; CD
Legacz Ti5,5 implants with 4 multiple-axis screws and 2 Ti5,5 bars.

The post-surgery evolution was favourable, with no movement deficits, with
a moderate anaemia, with the mobilization in orthostatism following the second
day post-surgery and the resuming of walking in the third day following the
surgical intervention.

The post-surgery recovery program recommended by Dr. A.T. together with
the physical therapist R.D. was the following:

o weeks 1-6. Frequent walks, 10-15 minutes 3-4 times per day,
progressively increasing the distance of walk, according to the tolerance. - if an
idea from another paper is paraphrased, you must mention the original author, year
of publication and page, as explained above.

e weeks 7-18. Kinesiotherapy (Schroth Technique) and Physical exercises in
the pool (crawfish, breaststroke, back swimming).

All exercises (Fig. 2-6), performed between 6-18 weeks using the Schroth
technique, aim at aligning the spine by activating mainly the paravertebral,
abdominal, thoracic muscles performing chest or concentric abdominal breathing.

142



Turcanu, F., Turcanu, D.S., Ciulea, L.E./ Gymnasium - Scientific Journal of Education, Sports, and Health
ISSUE 1, Supplement, VOL. XIX /2018

Figure 2. Standing up in semi-flexion, Figure 3. Standing on the knees,
with the palms supported on the hip with the palms supported on the hip
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Figure 4. Standing on the chair with  Figure 5. Standing up in semi-flexion, with
the arms near the body palms in supination, the palms grabbing the gymnastic stick

Figure 6. Standing on the knees, thorax support on
the gymball, arms spread laterally in supination

143



Turcanu, F., Turcanu, D.S., Ciulea, L.E./ Gymnasium - Scientific Journal of Education, Sports, and Health
ISSUE 1, Supplement, VOL. XIX /2018

3. Results and Discussions

The values of the T12-L4 scoliosis and of the T8-T12 kyphosis measured by
performing a Rx are shown in table no. 1:

Table 1 The values of the scoliosis and the kyphosis

The date of registration  Scoliosis Kyphosis
At 6 weeks 45° 39°
At 18 weeks 41° 39°

From the analysis of table no. 1 one can notice the fact that the scoliosis
registered values smaller with 4 degrees in comparison with the registration
performed after 6 weeks from the surgical intervention.

For the kyphosis, the values which were tested after 6 weeks remained
unchanged.

This interpretation is exemplified through figure no. 7 where, on the 1st
position, the values of the scoliosis can be found, and on the 2nd position the
values of the kyphosis can be found:

B 6weeks [18 weeks

scoliosis kyphosis

Figure 7. The indices of the scoliosis and of the kyphosis

Keeping into account the fact that within the first weeks after starting the
Kinetic program the exercises specific to the Schroth therapy were learned,
understood and applied respecting the didactic principles, meaning from simple to
complex, from easy to hard, from known to unknown.

Given all these considerations, we can affirm that the results registered at 18
weeks since the hemivertebrectomy are partly positive, with hopes of a progressive
correction for both the scoliosis and the kyphosis. This statement is based also on
the following 2 images where one can notice a progress regarding the postural
attitude registered at 6 and 18 weeks following the surgical intervention,
respectively (figures 8, 9):

144



Turcanu, F., Turcanu, D.S., Ciulea, L.E./ Gymnasium - Scientific Journal of Education, Sports, and Health
ISSUE 1, Supplement, VOL. XIX /2018

= -
EFT

e
=>d
- e
=¥ e
8|

fi .

Figure 8. Posture at 6 weeks Figure 9. Posture at 18 weeks

4. Conclusions

This present study obliges to issue some partial, preliminary conclusions,
which in time can generate certain final conclusions which would converge
towards the fulfilment of the general goal of this present case of study — the
recovery of both the scoliosis and kyphosis caused by a hemivertebra, respectively,
by applying Schroth therapy.

The hypothesis of this present study is confirmed in the respect that by
applying some simple exercises through Schroth therapy, within 18 weeks a
correction of the scoliosis with 4 degrees and the maintaining of the kyphosis at 39
degrees and, therefore, its lack of aggravation, were achieved.

The Kinetic exercises using the Schroth therapy must be adapted according to
the typology of the scoliosis, according to the apparition or lack of apparition of the
kyphosis, according to the rotation of the column and especially according to the
existence or lack of existence of a hemivertebra.

The exercises presented in the study represent a guiding mark, a possible
model but which must be mandatorily adapted according to the function and
morpho-functional particularities of the patient.
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Rezumat

Prezentul studiu isi propune sd prezinte un program de recuperare dupd o operatie de
indepartare a unei hemivertebre unice T10. Pacientul diagnosticat inexact in doua randuri, este
operat la o clinica privata 1n data de 06.02.2018 unde, echipa formata din 5 specialisti condusa
de dr. A.T., cu acord informat al familiei, practica hemivertebrectomie posterioard T10 stanga
Ruf-Harms. Dupa interventia chirurgicala complexa dar neuromonitorizata integral, s-a stabilit
un prim protocol de recuperare in perioada imediat urmatoare, care a constat in: exercitii fizice
in aer liber (sdptimana 1-6) si kinetoterapie prin tehnica Schroth (sdptdmana 7-18). Dupa
programul stabilit si implementat la Clinica Ortoprofil din Tirgu Mures, s-a evidentiat o
corectare a scoliozei T12-L4 cu 4 grade fatd de scolioza prezentd inaintea interventiri
chirurgicale. Pacientul, in continuare urmeaza un program complex de recuperare prin
kinetoterapie — tehnica Schroth si inot — tehnica Brass si Spate cu rezultate pozitive.

1. Introducere

Scopul prezentei cercetari este acela, de a prezenta un program kinetic de
recuperare dupa o hemivertebrectomie posterioara la un pacient in varsta de 13 ani,
prin folosirea Terapiei Schroth. Aceastd temd va fi diseminata in mai multe parti,
prima parte fiind reprezentata de programul de recuperare din primele 18 saptamani
de la interventia chirurgicala.

Modificarile traumatice, congenitale si degenerative pot duce la deformarea
structurilor spinoase. Multe dintre aceste anomalii nu au nicio consecinta clinica,
dar, In anumite cazuri, se poate ajunge la o crestere a durerii pacientului. Alte
deformari, cum ar fi scolioza pot duce la dificultati posturale si functionale.

Existd o serie de modificari ale coloanei vertebrale care pot duce la
deformarea alinierii verticale normale a segmentelor spinale. Aceasta deformare
sau scolioza are loc in ambele planuri: coronal si sagital. Aceste deformari pot
apdrea ca urmare a defectelor congenitale ale vertebrelor prin formare incorecta
si/sau segmentare a acesteia. Scolioza poate aparea spontan 1n adolescenta printr-un
mecanism nedefinit si poate progresa pe parcursul anilor, provocand deformari
spinale semnificative. Scolioza poate de asemenea aparea ca urmare a modificarilor
degenerative avansate care pot fi asimetrice, determinand rotirea vertebrelor si
pierderea alinierii lor.
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O hemivertebra se dezvoltd, daca o parte a corpului vertebral nu reuseste sa
creasca. Absenta unui vas intersegmental pe o parte, poate duce la o crestere
necorespunzatoare pe aceasta parte; astfel numai o parte creste fapt ce determina
aparitia unei hemivertebre.

Hemivertebra este cea mai frecventd cauza a anomaliilor congenitale ale
coloanei vertebrale si este definitd ca o tulburare caracterizatd prin esecul
congenital al unei vertebre de a se dezvolta complet, posibil cauzata de esecul
complet al unui nucleu al unui corp vertebral chondral. Potentialul sdu de a genera
o scoliozd congenitald depinde de tipul de hemivertebrd, locatia, numarul de
vertebre implicate si de varstd. Pentru diagnostic este necesard efectuarea de raze
X, care trebuie sa excluda alte procese posibile cu ultrasunete si rezonanta
magnetica nucleara (RMN). Diagnosticul hemivertebrului variazd de la o constatare
accidentala pe o radiografie realizata in alte scopuri sau ca urmare a investigatiilor
unei scolioze severe. Printr-un astfel de demers, pacientul ar trebui sa fie suspectat
de dureri la nivelul coastelor, dureri vertebrale sau torticoli congenitali.
Tratamentul se bazeaza pe observarea progresului in cazurile usoare si tratamentul
chirurgical in cazuri severe.

A fost efectuat un studiu retrospectiv pe 26 de pacienti cu scolioza
congenitald apdrutd din cauza unei hemivertebre. Progresia curbei a fost analizata
in functie de tipul de hemivertebra, localizarea acesteia si tratamentul aplicat. Cele
mai grave rezultate au fost observate la fete, in urmatoarele cazuri: diagnostic
intarziat, aparitia unor curbe toraco-lombare, prezenta hemivertebrei multiple, a
hemivertebrei unilaterale segmentatd neasociata si, la pacientii tratati cu metode
ortopedice.

Terapia Schroth a fost inventatd la inceputul anilor 1900 de Katharina
Schroth care, a incercat sa-si corecteze propria scolioza. Aceastd terapie se bazeaza
pe eclongatia activd a coloanei, pe derotarea vertebrelor prin respiratie
tridimensionald precum si pe tonifierea si stretchingul musculaturii in pozitie
maxima corectiva.

2. Material si metode

Ipoteza generald a prezentului studiu o putem formula astfel: presupunem ca,
printr-un program personalizat de recuperare dupa o hemivertebrectomie Ruf-
Harms, bazat pe exercitiu fizic si pe terapia Schroth, putem inregistra indici
superiori in ceea ce priveste scolioza lombard dreaptd si cifoza jonctionald
toracolombara.

In prezentul studiu, am folosit metoda observatiei prin interpretarea RMN-
ului full spine realizat la fiecare 3 luni dupa prima perioada de 6 saptamani cand s-a
efectuat primul control post-operator.

Prezentul studiu s-a derulat in perioada 06.02.2018 — 21.06.2018. Interventia
chirurgicala s-a efectuat la PONDERAS Academic Hospital din Bucuresti,
controlul periodic la Recover Bucuresti iar recuperarea propriu-zisa, prin utilizarea
tehnicii Schroth, la Ortoprofil Tirgu Mures, respectiv inot la Aqua per Salus din
cadrul Universitatii de Medicind, Farmacie, Stiinte si Tehnologie Tirgu Mures.
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Subiectul prezentului studiu il reprezintd pacientul T.D.A., in varstd de 12
ani §1 9 luni Tn momentul interventiei chirurgicale.

Imagistica preoperatorie (Rx, CT, IRM) evidentiaza: hemivertebra T10
stanga complet segmentatd, de quadrant posterior, cu scolioza secundara Cobb T9-
T11=46 grd., T12-L4=50 grd.; pedicul vertebral T9 dr.de tip D; fara anomalii
medulare sau de fosa posterioara (fig.1):

Figura 1. Hemivertebra T10

In data de 06.02.2018 s-a practicat hemivertebrectomie posterioard T10 stg.
Ruf-Harms cu spondilosindeza posterioara segmentara T9-T11; implante CD
Legacz Ti5,5 cu 4 suruburi poliaxiale si 2 tije Ti5,5.

Evolutia postoperatorie a fost favorabild, fard deficite motorii, cu anemie
moderata, cu mobilizare in ortostatism a doua zi postoperator si reluarea mersului a
treia zi dupa interventia chirurgicala.

Programul de recuperare postoperator recomandat de dr. A.T. impreund cu
kinetoterapeutul R.D. a fost urmatorul:

Saptamana 1-6 - Plimbari frecvente, 10-15 minute de 3-4 ori pe zi crescand
progresiv distanta de mers, dupa toleranta.

Saptamana 7-18 - Kinetoterapie — tehnica Schroth, exercitii fizice in bazin —
inot craul, bras, spate.

Toate exercifii (figurile 2-6), executate in intervalul cuprins intre sdptamana
6-18 utilizand tehnica Schroth, vizeaza alinierea coloanei vertebrale prin activarea
in principal, a muschilor paravertebrali, abdominali, toracali executand o respiratie
toracala sau concentric abdominala.
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Figura 2. Stand in semi-flexie, Figura 3. In picioare pe genunchi,
cu palmele pe solduri cu palmele pe solduri
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Figura 4 Asezat pe scaun cu bratele, Figura 5. Stind in semi-flexiune, cu
pe ldnga corp palmele in supinatie palmele apucat de extremitatile
bastonului de gimnastica

Figura 6. Pe genunchi, cu pieptul pe gymball,
bratele ridicate lateral palmele in supinatie
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3. Resultate and Discutii

Valorile scoliozelor T12-L4 si ale cifozei T8-T12 masurate prin efectuarea
unui Rx sunt prezentate in tabelul nr. 1:

Table 1 Valorile scoliozei si a cifozei

Date inregistrate Scolioza Cifoza
La saptaména 6 45° 39°
La saptiméba 18 41° 39°

Din analiza tabelului nr.1 se poate observa faptul ca, scolioza a Inregistrat
valori mai mici cu 4 grade fatd de inregistrarea facutd la 6 saptamani de la
interventia chirurgicala.

Pentru cifoza valorile testate dupa 6 saptamani au ramas neschimbate.

Aceasta interpretare este exemplificata prin figura nr.7 unde, pe pozitia 1 se
regasesc valorile scoliozei iar pe 2 valorile cifozei:

WMo weeks O18 weeks

scoliosis kyphosis

AN

Figura 7. Indicii scoliozei si a cifozei

Tinand cont de faptul ca, in primele saptimani dupad inceperea programului
kinetic, exercitiile specifice terapiei Schroth au fost invatate, intelese si aplicate
respectand principiile didactice respectiv de la simplu la complex, de la usor la
greu, de la cunoscut la necunoscut.

Tinand cont de toate aceste considerente, putem afirma faptul ca, rezultatele
inregistrate la 18 sdptdmani de la hemivertebrectomie sunt unele bune, cu sperante
de o corectare progresiva atit a scoliozei cat si a cifozei. Aceastd afirmatie este
intarita si de urmatoarele 2 imagini unde se poate observa si un progres in ceea ce
priveste atitudinea posturalda Inregistratd la 6 respectiv 18 sdptamani de la
interventia chirurgicala (figura 8, 9):
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Figure 8. Postura la 6 saptamdni Figure 9. Postura la 18 saptamani

4. Concluzii

Prezentul studiu, impune emiterea unor concluzii partiale, preliminare, care,
in timp, pot genera anumite concluzii finale care converg spre indeplinirea
obiectivului general al prezentului studiu de caz si anume, recuperarea scoliozei si
a cifozei cauzata de o hemivertebra, prin aplicarea terapiei Schroth.

Ipoteza prezentului studiu se confirma in sensul ca, prin aplicarea unor
exercitii simple din terapia Schroth, s-a reusit intr-un timp de 18 saptamani, o
corectare a scoliozei cu 4 grade si mentinerea cifozei deci, neagravarea ei, la 39
grade.

Exercitiile kinetice folosind terapia Schroth, trebuiesc adaptate in functie de
tipologia scoliozei, de aparitia sau nu a cifozei, de rotarea coloanei si, mai ales, de
existenta sau nu a unei hemivertebre. Exercitiile prezentate in studiu reprezinta un
reper, un posibil program model dar care, trebuie obligatoriu adaptat in functie si
de particularitatile morfofunctionale ale pacientului.
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