UNIVERSITATEA DE MEDICINA S| FARMACIE ,,VICTOR BABES”
TIMISOARA
FACULTATEA DE MEDICINA
DEPARTAMENTUL XV — ORTOPEDIE - TRAUMATOLOGIE

ABU-AWWAD A.M.I AHMED

REZUMAT

TEZA DE DOCTORAT

ASPECTE CLINICE, PARACLINICE, MORFOPATOLOGICE
SI IMAGISTICE iN DEFINIREA TRATAMENTULUI INVAZIV
S| NONIVAZIV A PATOLOGIEI DEGENERATIVE A
COLOANEI VERTEBRALE Sl EFECTELE ACESTORA
ASUPRA STATUSULUI FUNCTIONAL

Conducator Stiintific

PROF. UNIV. DR. DINU VERMESAN

Timisoara
2019



CUPRINS

LISTA LUCRARILOR PUBLICATE...........cccoovivieeeeeeeeeeee e en e \%
INDEXUL FIGURILOR.....cittiiiiiiiiiiiiiieeeeeeeeeeeee ettt ee e e e eaaeaaaaaaaaaaeeees VIII
INDEXUL TABELELOR ...ccoiiiiiiiiiiiiiiiieeeeeeeeeeeeeee ettt X
MULTUMIRL.......oooii e Xl
[. INTRODUCERE........cttttiiiiiiiiiiiiiieieeeeeeeeeeeeee ettt a e e e e e e eaaeees Xl
. PARTEA GENERALA ...........ccocoiiiieeeeeeeeeeeeeee e, 1
1.1 GENERALITAT L ..ttt 1
11.2 COLOANA CA TINTREG.......ccuiuiuiiiiiiiiisisesisisieie et 1
1.3 BIOMECANICA S| MISCARILE COLOANEI VERTEBRALE................... 3
13,2, FIEXIA e 5
[1.3.2. EXEENSIA ...cciiiiiiiieeii e 5
11.3.3. Tn migcarea de inclinare lateral...............cccooeeriririeirisieeeeseeenes 6
[1.3.4. Rotatia .......cccovviiiiiiiii 6
1.4 PATOGENIA COLOANEI VERTEBRALE .........uuttiiiiiiiiiiiiiiiiiiiiiiiiiiiiianens 8
I1.4.1. Modificarile degenerative ale discului vertebral ...................ccoeeeeee. 8
[1.4.2. Modificarile degenerative ale cartilajului articular................c.......... 10
[1.5. CLASIFICAREA PROCESELOR REUMATISMALE DEGENERATIVE ALE COLOANEI
................................................................................................................... 12
11.5.1. ARTROZA INTERSOMATICA........coeovieiiieceeeeeee e, 17
11.5.2. ARTROZA INTERAPOFIZARA .......oooviiiiiieieeeeeee e, 21
[1.5.3. UNCARTROZA ... 24
[1.6. SIMPTOMATOLOGIA BOLILOR DEGENERATIVE........cccvvvvviiiiiiinnns 25
IL7. IMAGISTICA COLOANEI ...ccveeee e 31
1.8, TRATAMENT .o e e e e e eaas 33
. PARTEA SPECIFICA ..........ooiiiiiiiieeieeeeeeie st 35
l1.1. EFECTELE DOZAJULUI IN INJECTIA LOCALA CU BETAMETAZONA N DURERILE
LOMBARE ... .o et e e e e et e e e e eaas 35
1 1 o o (1 o =T = RSP 35
[11.1.2 Partea experimentald ... 38
HELL.3 REZUIALE......ccceeeeeeeiiiee e e e e e e e e e eenaee 40
.14 DISCULIT ...t 42
[11.1.5 Concluzii partiale..............cccooiiiiiiiii e, 44
l1l.2. PIERDEREA SANGVINA IN OSTEOTOMIA DE SUBSTRACTIE A DEFORMARILOR
SAGITALE ALE COLOANEI VERTEBRALE ... 45
1 2 a1 o o (U o =T = U SRPPPSR 45

[11.2.2. Partea experimentala.............cccoooi i 50



[11.2.3 Rezultate si diSCUtii ... 52

[11.2.4 Concluzii partiale.............coooeiiiiiiiii e 57
l11.3. CARACTERISTICI MORFOMETRICE ALE TESUTULUI FIBRO-CARTILAGINOS IN
HERNIA DISCULUI INTERVERTEBRAL.........uuuutiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniens 58

1 200 A 11 o o (B o= = S SESPPSSR 58

[11.3.2. Partea experimentala ............cccccoeiiiiiiiiiiiie e 60

1.3.3. REZUNALE ..o 62

[11.3.4 DISCULIT ..ot 65

[11.3.5. Concluzii partiale.............ccccociiiiiiiiii 72

IV. CAZURI REPREZENTATIVE ..coooviiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeee 73
V. CONCUZIIFINALE. ...t 117
BIBLIOGRAFIE ....cooiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeee ettt a e e e e e aaaes 119
ANEXE-.... oottt e e et e e e et e e e e e s re e e e e e s XV

Cuvine cheie: coloana vertebrala; artroza; procese degenerative;
imagistica,; tratament;

INTRODUCERE

Lombalgia sau durerea de spate, este una dintre cele mai frecvente probleme
de sanatate intalnita in zilele noastre.

Aceasta patologie a cunoscut un traiect ascendent odata cu cresterea sperantei
de viata, ajungénd sa fie astazi una din cele mai frecvente probleme cu care se
intalnesc oamenii pe parcursul vietii.

Cu toate acestea, lombalgia si implicatiile patologice ale coloanei vertebrale in
analiza calitatii vietii, este abia la inceput, fiind o patologia care nu se intalneste
preponderent la varstnici, tinerii afectati fiind pe un trend ascendent conform literaturii
din domeniu.

Factorul extern important ce influenteaza aceasta patologie, fiind dezvoltarea
tehnologiei si utilizarea pozitiilor vicioase ale tinerilor din domeniu.

Desi majoritatea oamenilor se recupereaza in urma unei dureri simple de la
nivelul coloanei vertebrale, aceasta are un impact pe termen lung, afectand in mod
constant, viitoarele patologii de la nivelul coloanei.

Prevalenta durerilor de la nivelul coloanei, dar preponderent durerile lombare
rezultd din urma activitatii profesionale de la locul de munca.



Conform literaturii de specialitate, aproximativ 77-86 % din populatia cuprinsa
cu varsta intre 18-65 ani, sufera pe parcursul vietii dureri la nivelul coloanei.

Cercetarile efectuate in cadrul tezei analizeaza toate aceste patologii de la
nivelul coloanei vertebrale si implicatiile patologiei in randul calitatii vietii, analizand si
complicatiile survenite in urma tratamentelor de specialitate.

Intr-un prim studiu, se analizeaza efectele dozei in injectiile cu betametazona,
de la nivelul coloanei lombare. Scopul studiului este de a prezenta evolutia si efectele
asupra pacientilor cu dureri lombare tratati cu diferite doze de betametazona,
analizandu-le evolutia atat in ceea ce priveste perceptia durerii, cat si stilul de viata.

in acest studiu, 43 de pacienti diagnosticati cu dureri de spate in zona lombara
au fost inscrisi pentru o perioada de 12 luni. Pacientii au fost impartiti in 2 categorii, in
functie de doza de betametazona administrata.

Scopul studiului este de a demonstra daca dozajul de betametazona
administrat prin injectie (terapie prag de declansare) poate exprima sau nu o diferenta
n tratamentul durerii lombare.

Tratamentul de electie al pacientilor cuprinsi in acest studiu il reprezinta injectia
cu betametazona. Doza de betametazona selectatd este diferita in functie de
esantionul tinta.

Intr-o alta cercetare efectuata, s-a investigat pierderea sangvina in osteotomia
de substractie a deformarilor sagitale ale coloanei vertebrale.

Osteotomia de substractie este utilizata in tratarea mai multor afectiuni spinale
cu deviere sagitala fixa. Este o operatie ampla si complexa, adesea efectuata in
conditii de reevaluare.

Scopul studiului este de a evalua complicatiile acestei tehnici chirurgicale, cu
focus in special pe pierderea de sange intra operator.

Dintr-un total de 255 de cazuri de chirurgie corectiva, au fost selectionati si
inclusi in studiu un numar de 20 de pacienti care au beneficiat de tratament prin
tehnica PSO pentru deformarea spinala cu deviere sagitala.

in acest studiu, realizat pe un numar de 20 de pacienti (12 femei si 8 barbati),
care au indeplinit criteriile de includere, internati in Clinica Karlsbad-Langensteinbach
Germania, din 2008 pana in 2017 si tratati prin tehnica PSO, dintr-un total de 255 de
cazuri de chirurgie corectiva ce s-au prezentat in Clinica.

Scopul studiului este de a evalua complicatiile acestei tehnici chirurgicale, cu
focus in special pe pierderea de sange intra operator.

In studiul cu numarul trei, s-au analizat caracteristicile morfometrice ale
tesutului fibro-cartilaginos in hernia discului intervertebral.



Scopul acestui studiu este de a identifica o posibila consecutie intre
particularitatiie morfometrice ale fragmentului de tesut fibro-cartilaginos din discul
intervertebral aflat in procidenta, si trasaturile clinico-imagistice ale pacientului ce
acuza durere de spate. Au incluse in acest studiu, 62 de mostre/ probe de tesut.

Segmentele de tesut, de tip fibrocartilaginos din discul intervertebral herniat
obtinute in urma interventiei de microdiscectomie au fost analizate histologic si
morfologic.

Fragmentele de tesut analizate provin de la discuri lombare herniate de la
nivelele L3-L4, nivelul L4-L5 si nivelul L5-S1.

Avand ca reper determinarea unei potentiale legaturi intre durerea lombara si
afectarea structurilor nervoase din interiorul discurilor.

Cercetarea s-a efectuat pe un esantion de 62 de persoane, in cadrul Spitalului
Clinic de Urgenta ,Pius Brinzeu” Timisoara intre 2012 si 2017.

Lucrarea este structurata in patru parti, din care vom rezuma doua din cele
patru, acestea fiind mai semnificative:

1) PARTEA GENERALA, cuprinde mai multe subcapitole, acestea se impart
astfel:
Generalitati; Coloana ca intreg; Biomecanica si miscarile coloanei vertebrale;
Patogenia coloanei vertebrale; Clasificarea proceselor reumatismale degenerative ale
coloanei; Simptomatologie bolilor degenerative; Imagistica coloanei; Tratamente.

Considerente generale:

Coloana vertebrala reprezinta segmentul cel mai important al aparatului
locomotor, fiind considerata punctul central al staticii corpului, sau axul central de
sustinere al scheletului uman. Rahisul formeaza pilierul de sustinere localizat median
si posterior, de care sunt atasate toate segmentele corpului, ce formeaza trunchiul
(toracele, bazinul) si membrele. Ea este strabatuta in lungime de canalul vertebral ce
adaposteste maduva spinarii. Coloana confera simetria trupului si directia de miscare.
Mobilitatea si stabilitatea corpului fiind armonios echilibrate in dinamica functionala
datorita pilierului spinal. [1][2]

Coloana vertebrala este un complex anatomic de o impresionanta bogatie
structurala, piesele ce o compun fiind organizate astfel incat sa permita rahisului sa
realizeze simultan o multitudine de functii, ce in aparenta, par a fi contradictorii. Astfel,
coloana trebuie sa reziste solicitarilor mecanice, iar totodata sa permita si miscarea
corpului datorita flexibilitatii acesteia.

Mobilitatea coloanei trebuie sa se poata manifesta, prezervand intotdeauna
protectia maduvei spinarii si a structurilor neurale care strabat spatiile intervertebrale.
Datorita acestor considerente, coloana vertebrala a fost denumita de unii autori
‘organul axial al corpului”. [2]



Coloana vertebrala ca intreg, se formeaza prin dispunerea metamerica a
vertebrelor, una deasupra alteia, in ansamblu avand aspect de coloana articulata
dispusa vertical. Prin suprapunerea corpurilor vertebrale, intre care se dispun discurile
intervertebrale ia nastere coloana corpurilor vertebrale, ce reprezinta axa ce sustine
greutatea trunchiului. La nivel posterior, prin proiectia metamerica a arcurilor
vertebrale ia nastere canalul vertebral, acesta fiind elementul de protectie al maduvei
spinarii. [3][4]

Topografic, coloana poate fi impartita de sus in jos in 4 regiuni: cervicala,
toracala, lombara si sacrata, coloana fiind formatd in total din 33-34 de piese
vertebrale. Conform criteriului osteologic se disting doua entitati osoase: 1. coloana
presacrata, reprezentata de primele 3 segmente vertebrale, formata din oase mobile,
independente, considerate vertebre adevarate si 2. coloana sacrococcigiana sau
pelvind, nivel la care oasele se sudeaza intre ele, formand doua oase: sacrul Si
coccigele, care sunt considerate vertebrele false ale coloanei. [2][4]

2) PARTEA SPECIALA, cuprinde trei subcapitole, fiind studiile efectuate pe

toata perioada studiilor doctorale

Intr-un prim studiu, se prezinta efectele dozajului cu betametazona in durerile
lombare.

Acest studiu cuprinde un numar de 43 de pacienti, tratati cu injectii cu
betametazona.

Un studiu in care se monitorizeaza acest tratament si se explica efectele

sistemice ale betametazonei asupra statusului functional al pacientilor.

Cel de-al doilea studiu, analiza pierderii sangvine in osteotomia de substractie
in deformarile sagitale ale coloanei vertebrale.

Un studiu interdisciplinar, realizat in colaborare cu o clinica de specialitate din
Germania, prezintd un numar de 20 de pacienti, operati prin tehnica PSO, si asupra
carora s-a monitorizat cantitatea de sange pierduta introperator, realizandu-se si
comparatii schematice intre diverse tehnici operatorii, si complicatiile aceatora asupra

pacientilor implicati.

Cel de-al treilea studiu, prezinta caracteristicele morfometrice ale tesutului

fibro-cartilaginos in hernia discului intervertebral.



O cercetare efectuata pe un numar de 62 de pacienti, scopul fiind determinarea
unei potentiale legaturi, intre durerile lombare si afectarea structurilor nervoase ale

discurilor intervertebrale.

Partea speciala se incheie cu o prezentare de cazuri, foarte bine structurate si
alese, in care se descrie simptomatologia si tratamentul patologiilor degenerative ale
coloanei vertebrale, prezentand totodata si imagini pre si postoperatorii, explicand si

tratamentul ales.

Studiile din aceasta teza, au abordat o gama larga de patologii, dorind sa
demonstreze implicatiile acestora, asupra statusului functional al pacientului.

Au fost examinati pacienti din mai multe centre univresitare si clinici de renume,
din Germania si Roméania, pentru a putea observa si a intelege modalitatile de
tratament din cele doua tari.

Patologia degenerativa a coloanei vertebrale, este o patologie necrutatoare, daca
nu este abordata corect, cu o conduita terapeutica adaptata fiecarui pacient in parte.

Coloana vertebrala si patologiile acesteia, in Romania, nu sunt abordate intr-un
numar la fel de mare, ca de exemplu Germania, de catre medicii din specialitatea
ortopedie — traumatologie, ceea ce face mai dificila conduita terapeutica si
posibilitatile de tratament, fiind practic un numar scazut de ortopezi, care abordeaza
aceasta arie.

Cu siguranta aceasta arie si acest domeniu de activitate, sunt inca la inceput, dar
perspectivele de viitor, poate datorita stilului de viata si al patologiilor din ce in ce mai
diverse, la varste mai tinere, vor face ca acesta arie de activitate, a patologiei
degenerative a coloanei, sa cunoasca o dezvoltare accentuata si continua, ajutata
fiind si de cercetarile din domeniu, care n ultimii ani, au avut parte de un real succes,
coloana vertebrala si patologiile acesteia, fiind odata cu trecerea timpului, mai intelese
si mai aprofundate.
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INTRODUCTION

Pain or back pain is one of the most common health problems encountered
today.

This pathology has undergone an ascending path with the increase of life
expectancy, becoming today one of the most common problems that people encounter
throughout their lives.

However, lower back pain and pathological implications of the spine in the
analysis of quality of life, is only at the beginning, being a pathology that is not
prevalent in the elderly, the young people affected being on an upward trend according
to the literature in the field.

The important external factor that influences this pathology is the development
of technology and the use of the vicious positions of young people in the field.
Although most people recover from a simple pain in the spine, this has a long-term
impact, constantly affecting the future pathologies in the spine.

The prevalence of pain in the spine, but predominantly the lumbar pain, results from
the professional activity at the workplace.

According to the specialized literature, approximately 77-86% of the population
aged 18-65 suffer from pain during the life of the spine.

The research carried out within the thesis analyzes all these pathologies at the
level of the spine and the implications of the pathology among the quality of life,
analyzing the complications arising from the specialized treatments.

In a first study, the effects of the dose in the injections with betamethasone,
from the lumbar spine, are analyzed. The aim of the study is to present the evolution
and effects on patients with low back pain treated with different doses of
betamethasone, analyzing their evolution in terms of pain perception and lifestyle.

In this study, 43 patients diagnosed with back pain in the lumbar area were
enrolled for a period of 12 months. Patients were divided into 2 categories, depending
on the dose of betamethasone administered.

The purpose of the study is to demonstrate whether or not the dosage of
betamethasone given by injection (trigger therapy) may express a difference in the

treatment of low back pain.



The treatment of choice of the patients included in this study is the injection with
betamethasone. The dose of betamethasone selected is different depending on the
target sample.

In another research, blood loss in the osteotomy of subtraction of the sagittal
deformities of the spine was investigated.

Substraction osteotomy is used to treat multiple spinal disorders with fixed
sagittal deviation. It is a large and complex operation, often carried out under
reassessment conditions.

The aim of the study is to evaluate the complications of this surgical technique,
focusing in particular on intraoperative blood loss.

From a total of 255 cases of corrective surgery, a number of 20 patients who
received treatment by PSO technique for spinal deformity with sagittal deviation were
selected and included in the study.

In this study, performed on a number of 20 patients (12 women and 8 men),
who met the inclusion criteria, admitted to the Karlsbad-Langensteinbach Clinic
Germany, from 2008 to 2017 and treated by PSO technique, out of a total of 255 cases
of corrective surgery that were presented in the Clinic.

The aim of the study is to evaluate the complications of this surgical technique,

focusing in particular on intraoperative blood loss.

In the study with number three, the morphometric characteristics of the fibro-
cartilaginous tissue were analyzed in the intervertebral disc herniation.

The purpose of this study is to identify a possible consequence between the
morphometric particularities of the fibro-cartilaginous tissue fragment in the
intervertebral disc in progress, and the clinical-imaging features of the patient who is
accused of back pain.

- included in this study, 62 tissue samples / samples.

The fibrocartilaginous tissue segments from the herniated intervertebral disc
obtained from the microdiscectomy intervention were analyzed histologically and
morphologically.

The analyzed tissue fragments come from herniated lumbar discs at levels L3-L4, level
L4-L5 and level L5-S1.
Having as reference the determination of a potential connection between the lumbar

pain and the affectation of the nervous structures inside the discs.



The research was carried out on a sample of 62 people, within the Emergency Clinical
Hospital "Pius Brinzeu" Timisoara between 2012 and 2017.
The thesis is structured in four parts, the most important are:
1) THE GENERAL PART, comprises several subchapters, they are

divided as follows: General overview; The column as a whole;

Biomechanics and spine movements; Pathogenesis of the spine;
Classification of degenerative rheumatic processes of the spine;
Symptomatology of degenerative diseases; Column imaging;

Treatments.

General consideration:

The spine represents the most important segment of the locomotor segment,
being considered the central point of the body statics, or the central axis of support of
the human skeleton. The Rahis form the central and posterior support pillar, from
which all body segments, which form the trunk (thorax, pelvis) and limbs, are attached.
It is crossed in length by the spinal canal that houses the spinal cord. The column
gives the symmetry of the body and the direction of movement. The mobility and
stability of the body are harmoniously balanced in the functional dynamics due to the
spinal pillar. [1] [2]

The spine is an anatomical complex with an impressive structural richness, the
parts that compose it are organized so as to allow the spine to perform simultaneously
a multitude of functions, which seem to be contradictory. Thus, the column must
withstand the mechanical demands, and also allow the body to move due to its
flexibility.

Topographically, the column can be divided from top to bottom into 4 regions:
cervical, thoracic, lumbar and sacral, the column being made up of a total of 33-34
vertebral pieces. According to the osteological criterion, two bone entities are
distinguished: 1. the presacrated column, represented by the first 3 vertebral
segments, formed of movable, independent bones, considered true vertebrae; and 2.
the sacro-coccygeal or pelvic column, level at which the bones are welded together,
forming two bones: sacrum and coccyx, which are considered false vertebrae of the
spine. [2] [4]



2) THE SPECIFIC PART, includes three subchapters, being the studies
carried out during the entire period of doctoral studies.

In a first study, the effects of dosing with betamethasone in lumbar pain are

presented.

This study includes 43 patients treated with betamethasone injections.

A study that monitors this treatment and explains the systemic effects of
betamethasone on the functional status of patients.

The second study, blood loss analysis in the substrate osteotomy in the sagittal

deformities of the spine.
An interdisciplinary study, carried out in collaboration with a specialist clinic in
Germany, presents a number of 20 patients, operated by PSO technique, and on
which the amount of blood lost intraoperatively was monitored, and schematic
comparisons were made between various operating technigues, and its complications
on the patients involved.

The third study presents the morphometric characteristics of the fibro-
cartilaginous tissue in the intervertebral disc herniation.

A research carried out on a number of 62 patients, the purpose being to
determine a potential link, between the lumbar pain and the impairment of the nervous
structures of the intervertebral discs.

The special part concludes with a presentation of cases, very well structured
and chosen, which describes the symptomatology and treatment of degenerative
pathologies of the spine, presenting also pre and postoperative images, explaining the
treatment chosen.

The studies in this thesis have addressed a wide range of pathologies, wishing
to demonstrate their implications, on the functional status of the patient.

Patients from several universities and renowned clinics from Germany and
Romania were examined in order to observe and understand the treatment modalities
in the two countries.

The degenerative pathology of the spine, is a nonspecific pathology, if not
properly addressed, with a therapeutic behavior adapted to each individual patient.

The spine and its pathologies, in Romania, are not addressed in as large a

number as, for example, Germany, by the orthopedic and trauma doctors, which



makes the therapeutic conduct and the treatment possibilities more difficult, being
practically a low number of orthopedics, which approach this area.

Certainly this area and this field of activity are still at the beginning, but the
prospects for the future, perhaps due to the lifestyle and the increasingly diverse
pathologies, at younger ages, will make this area of activity, the pathology
degenerative of the spine, to know an accentuated and continuous development,
helped also by the researches in the field, which in the last years, have had a real
success, the spine and its pathologies, being with the passage of time, understood

and deeper .



