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INTRODUCERE

Teza de fatd reprezintd o sinteza a tehnicilor chirurgicale artroscopice de reconstructie a
ligamentului incrucisat anterior (LIA) cu anumite imbunatatiri si recomandari rezultate din cercetarea
proprie. Scopul principal al tezei este de a aduce argumente in favoarea folosirii grefei libere din tendon
cvdricipital (TCL) in contextul interesului crescut observat in literatura de specialitate din ultimii 10 ani
pentru aceasta varianta. Scopurile secundare au fost compararea grefei mentionate cu o grefa folosita in mod
curent (tendoanele semitendinos si gracilis (STG)), evaluarea biomecanica a unui montaj grefa libera - fir de
suturd - dispozitiv de fixare extracorticala si evaluarea tehnicilor chirurgicale de reconstructie a LIA si de
tratament al leziunilor asociate folosite in prezent in clinica noastra in vederea compararii rezultatelor cu cele
din literatura de specialitate.

CONTRIBUTIE PERSONALA

Studiul 1. Reconstructia artroscopica a LIA cu autogrefon liber cvadricipital
versus semitendinos si gracilis: studiu clinic

Unul din aspectele Inca neclare In recomandarile internationale este tipul de autogrefon folosit
pentru reconstructia artroscopici a LIA. In ultimul timp folosirea tendonului cvadriceps devine din ce in ce
mai populard, datoritd versatilitdfii crescute Tn obtinerea diverselor variante de constructie si fixare si
datorita morbiditatii reduse la locul recoltdrii. Cu toate acestea, cele mai folosite tipuri de grefd in prezent
sunt os-tendon patelar-os (OTPO) si semitendinos si gracilis (STG). Este Tn general acceptat ca recoltarea STG
produce cele mai reduse simptome locale, In special la compararea cu OTPO. Avand n vedere literatura de
specialitate vasta in ceea ce priveste studierea OTPO si STG, datele In ceea ce priveste grefa din tendon
cvadricipital sunt limitate. Studiile existente sugereaza o morbiditate redusa la locul recoltarii pentru grefa
din tendon cvadricipital, in special pentru varianta de grefa libera (TCL), posibil asociata cu un nivel scazut al
durerii postoperatorii, Tnsa pana In prezent nu s-au efectuat studii care sa evalueze durerea postoperatorie
dupa reconstructia LIA cu TCL si nici compararea acestui tip de grefa cu STG din punct de vedere al durerii
postoperatorii sau al morbiditatii la locul recoltarii.

Am realizat un studiu de tip evaluare a unei abordari terapeutice, studiu clinic longitudinal
randomizat paralel, cu culegerea datelor de tip esantion reprezentativ. Dupa redactarea protocolului de
studiu s-a obtinut avizul comisiei de eticdi a Universitafii de Medicind si Farmacie Cluj-Napoca
(298/28.07.2014). Populatia tinta a fost reprezentata de pacientii cu leziune LIA, iar populatia accesibila au
fost pacientii cu leziune LIA examinati si tratati in Clinica de Ortopedie si Traumatologie “Al. Radulescu” Cluj-
Napoca in perioada Octombrie 2013- Mai 2015.

Criteriile de includere au fost: pacienti cu varsta cuprinsa intre 16 si 50 ani cu leziune LIA diagnosticata
si documentata programati pentru interventie chirurgicala de reconstructie artroscopica a LIA si care au fost
de acord cu participarea in studiu. Criteriile de excludere au fost: leziunea LIA mai veche de 12 luni, rupturi



asociate ale meniscului care ar necesita sutura meniscald sau meniscectomie, leziuni ligamentare asociate
care ar necesita tratament chirurgical, leziuni condrale asociate care ar necesita tratament chirurgical,
interventii chirurgicale anterioare la acelasi genunchi, pacienti cu dureri cronice de orice etiologie, pacienti cu
alterarea functiei hepatice, pacien{i dependenti de alcool sau alte toxice, pacienti care au folosit analgezice
sau antiinflamatoare cu pana la 14 zile anterior interventiei chirurgicale, pacientii care nu au fost de acord sa
participe la studiu (nu au semnat consimtamantul informat). Toti pacientii astfel selectati au fost internati cu
24 ore 1naintea interventiei chirurgicale, timp in care nu s-a administrat niciun analgezic sau alt tip de
medicament. S-a efectuat un examen clinic complet si pacientii au completat chestionarele specifice pentru
evaluarea functiei genunchiului si consimtidmantul informat de participare la studiu. In dimineata interventiei
chirurgicale fiecare pacient a fost alocat in unul din cele doua grupuri prestabilite: TCL (tendon liber
cvadricipital) si, respectiv, STG (semitendinos si gracilis), in functie de tipul de grefon folosit. Alocarea s-a
facut randomizat folosind versiunea de proba a soft-ului Sealed Envelope™, selectand 2 grupuri (TCL si STG)
si numar egal de alocari in fiecare grup.

Tehnica chirurgicala a fost similara cu exceptia tipului de grefa utilizat. Pentru STG s-a folosit tehnica
clasica de recoltare minim invaziva cu stripper si preparare in modul cvadruplu prin trecerea grefei prn bucla
butonului de fixare. Pentru TCL s-a folosit tehnica de recoltare minim invaziva descrisa in literatura cu
modificari ale chirurgului principal, cu preparare prin sutura surjet dublu si atasare la bucla butonului
extracortical.

Postoperator durerea a fost evaluata cu ajutorul VAS (Visual Analog Scale = Scala Analog Vizuala).
Postoperator s-a initiat un protocol terapeutic analgezic multimodal pretestat, conceput de medicul
anestezist, incepand la 1 ora de la finalizarea operatiei. Protocolul a constat in administrare de acetaminofen
500mg per os si ketorolac tromethamina 15 mg intravenos la fiecare 8 ore, pentru primele 49 ore
postoperator. Analgezia suplimentara s-a efectuat cu tramadol 30 mg iv in bolus, la cerere, atunci cand
pacientii au declarat dureri moderate, peste 30 pe VAS. Perioada postoperatorie a fost impartita in trei parti
(primele 12 ore, 13-24 ore postoperator si, respectiv, 25-49 ore postoperator). Tofi pacientii au urmat
aceleasi proceduri postoperator, fiind externati a doua sau a treia zi postoperator (peste 49 ore de la sfarsitul
interventiei chirurgicale).

S-au efectuat controale postoperatorii la 6 saptdmani, 3 luni si 6 luni postoperator, urmarindu-se clinic
subiectiv prin chestionare si obiectiv recuperarea pacientilor.

Analiza statistica a fost efectuata cu programul R versiunea 2.15.1. Datele parametrice au fost
exprimate ca medie * deviatie standard (DS) si datele categorice ca mediana [interval intercvartila (II)].
Valorile medianei si intervalul intercvartila sunt prezentate pentru fiecare grup si fiecare evaluare.
Rezultatele din acelasi grup au fost comparate cu testul Wilcoxon. Diferentele sub 0.05 au fost considerate
semnificative statistic la compararea a doua grupuri. Diferentele Intre evaluarile clinice (preoperator, la 3 luni
sila 6 luni) au fost analizate cu testul Friedman ANOVA. Pentru analiza diferentelor intre evaludrile clinice la
3 si 6 luni un nivel de semnificatie ajustat de 0,0083 a fost utilizat (a* = a/[k:(k-1)/2], unde k=numarul de
grupuri).

In urma criteriilor de excludere au fost inclusi 48 pacienti randomizati in doua grupuri egale (STG si
TCL). Majoritatea pacientilor inclusi in studiu au fost de sex masculin (M:F=3,8), diferenta intre procentele
celor douad categorii fiind semnificativa statistic (p<0.0001). Media de varsta a pacientilor inclusi in studiu a
fost 28,35 + 7,19 ani. Nu s-au Inregistrat diferente semnificative Intre raportarea varstei la sexul pacientilor
(M: 28,82 * 6,35 ani; F: 26,60 + 9,98 ani; p=0,391) sau intre distributia varstei In cele doua grupuri (TCL:
29,21 + 8,52 ani; STG: 27,50 * 5,62 ani; p=0,416). Deasemenea nu s-a inregistrat o diferen{a semnificativa
intre cele doua grupuri a indicelui de masa corporala (IMC) (TCL: 26,27 * 4,85; STG: 25,68 * 3,32; p=0,6232).

Mediana numadrului de doze de analgezie suplimentara administrate (30mg tramadol/doza) a fost
semnificativ mai mare in grupul STG, cu o mediana [II] de 1 [1;3] doza, fata de grupul TCL cu o mediana de 0,5
[0;1,25] doza (Z-statistics =-2,61, p=0.009). Un numadr semnificativ mai mare de pacienti din grupul TCL nu



au solicitat analgezie suplimentara (50%) fata de numarul de pacienti din grupul STG (13%) (Z-statistics =
3,01, p=0.002).

Timpul mediu de solicitare a primei doze de analgezie suplimentara a fost de 8,25 ore in grupul TCL si,
respectiv, 7,85 ore In grupul STG, fara semnificatie statistica la compararea pe grupuri.

Nu s-au inregistrat complicatii locale in oricare din cele doua grupuri, cu exceptia edemului si
sensibilitatii tranzitorii comune artroscopiei de genunchi. Un numar de 3 pacienti au raportat senzatie de
greatd, unul din grupul TCL si 2 din grupul STG. Dintre cei doi mentionati din grupul STG, unul a prezentat si
stare de voma. Aceste complicatii generale au fost interpretate ca reactie adversa la tratamentul cu opioid si
au raspuns favorabil la tratament simptomatic corespunzator, fara a se contraindica administrarea ulterioara
de tramadol la nevoie.

La controalele de 3 si 6 luni postoperator s-a remarcat clinic o imbunatatire a functiei genunchiului, cu
flexie peste 120° la toti pacientii. S-a observat recuperarea partiala a hipotrofiei de cvadriceps, diferentele
intre grupuri fiind nesemnificative, insa nu s-a realizat o analiza in acest sens. Am remarcat o imbunatatire a
scorului Lysholm la 3 si 6 luni fata de evaluarea preoperatorie In ambele grupuri, cu semnificatie statistica
(p<0.001). Cu toate acestea, nu am inregistrat diferente intre grupuri din punct de vedere clinic sau al
scorului Lysholm la controlul de 6 luni.

In concluzie acest studiu a demonstrat ci utilizarea TCL pentru reconstructia artroscopica a LIA duce la
o durere mai redusa si la un consum de medicatie antialgica mai mic In perioada imediat postoperatorie decat
folosirea grefei STG, reducand consecutiv si efectele secundare ale acestei medicatii (greata, varsaturi);
morbiditatea la locul recoltarii este similara sau mai mica pentru TCL fata de STG, daca se respecta tehnicile
de recoltare minim invazive; pe termen scurt (6 luni) nu sunt diferente semnificative intre utilizarea TCL si
STG 1n ceea ce priveste autoevaluarea subiectiva a pacientului si rezultatul clinic obiectiv si functional.

Studiul 2. Sutura sujet dublu pentru atasarea unei grefe libere in fixarea
femurala din reconstructia LIA: studiu experimental pe model porcin

Desi cea mai frecventa metoda folosita pentru fixarea grefei in tunelul femural este dispozitivul de
fixare extracorticald, sutura folosita pentru fixarea unui tendon liber la bucla dispozitivului este inca studiata
si dezbatuta.

Scopul acestui studiu a fost de a evalua rezistenta si alungirea unui montaj realizat pentru atasarea
unui tendon la bucla unui dispozitiv de fixare extracorticala folosind sutura tip surjet dublu.

Studiul a fost realizat prin colaborare cu Prof. Dr. Mircea Cristian Dudescu, Facultatea de Mecanica,
Departamentul Inginerie Mecanica, Grup de discipline Rezistenta Materialelor, din cadrul Universitatii
Tehnice Cluj-Napoca.

S-a recoltat tendonul flexor profund al degetelor (flexor digitorum profundus), mentinandu-se osul
sesamoid la capatul proximal pentru fixare, de la 10 picioare posterioare de porc. La capatul liber s-a aplicat
sutura tip surjet dublu (double whip stitch) cu fir Hi-Fi® nr. 2 pe ambele jumatati longitudinale ale
tendonului si s-au obtinut astfel 4 fire libere cu care s-a realizat o pretensionare manuala. Firele au fost legate
apoi doua cate douad pe aceeasi jumatate de tendon cu 3 noduri clasice. Cele 2 fire duble astfel obtinute au fost
legate intre ele cu 3 noduri clasice prin bucla dispozitivului de fixare extracorticala. Cele 2 fire duble au fost
apoi incrucisate in jurul buclei de doua ori si legate din nou cu 3 noduri clasice. Montajul astfel realizat a fost
fixat In dispozitivul de testare INSTRON 2716-015 cu ajutorul clemelor de fixare preexistente ale
dispozitivului. In clema inferioari a fost fixat capitul cu os sesamoid, iar in clema superioari butonul metalic
al dispozitivului de fixare extracorticala.

Protocolul de lucru a fost stabilit la tractiune continua cu 10 mm/minut, umiditatea a fost 50% si
temperatura ambientala a fost 18°C. S-au masurat lungimea Intregului montaj si lungimea tendonului pentru
fiecare specimen, la Inceputul si la sfarsitul experimentului. Toate testele au fost inregistrate cu o camera
video. S-a considerat finalul testului ruperea firului de sutura, a tendonului sau a dispozitivului de fixare



corticala sau alunecarea oricarui capat al montajului din clemele mentionate. S-au Inregistrat electronic
curbele de tensionare, elongatia intregului montaj si tensiunea maxima la rupere cu ajutorul software-ului
integrat al dispozitivului de testare.

In toate cele 10 teste s-a inregistrat ca eveniment final ruperea firului de suturd. in 8 cazuri s-a
inregistrat ruperea a doua fire din 4 simultan, iar in celelalte 2 situatii trei fire s-au rupt simultan. Punctul de
rupere a fost imediat sub locul de trecere a firelor prin bucla dispozitivului de fixare extracorticalda. Mediana
tensiunii maxime la rupere a fost 506,95 N (Max=639,38 N; min=358,93 N; SD=82.88078 N) cu un coeficient
de variatie de 16,38981. Am inregistrat o mediana a alungirii totale de 39,36131 mm (Max= 48,60466 mm;
min=31,74853 mm; SD=4.85371 mm) cu un coeficient de variatie de 12,273. Am remarcat alungirea
tendonului cu 5mm In toate situatiile. Nu am observat In schimb alunecarea dispozitivului de fixare
extracorticala din clema superioara si nici elongarea buclei. De asemenea nu s-a remarcat o alunecare a
montajului la nivelul clemei inferioare in niciunul din cele 10 teste. in doui cazuri s-a remarcat alunecarea
primei bucle de sutura datoritd sfasierii tendonului, inregistrata ca o cadere brusca si abrupta a curbei de
tensiune/alungire. Acest eveniment a dus la obtinerea celei mai mici tensiuni la rupere si, respectiv, la
obtinerea celei mai mari alungiri.

Concluziile acestui studiu experimental au fost ca sutura surjet dublu poate fi folositd in atasarea unui
tendon liber la bucla unui dispozitiv de fixare extracorticald in vederea reconstructiei LIA, cu usoare
imbunatatiri in tehnica de executie si in protocolul de pretensionare a grefei pentru diminuarea elasticitatii si
obtinerea unei alungiri reduse in cazul supunerii la for{e de tensiune ridicate.

Studiul 3. Evaluare retrospectiva a reconstructiei ligamentului incrucisat
anterior intr-un centru regional

Tipul de reconstructie In functie de sex, varstd sau activitate sportiva, tipul de autogrefa, metoda de
fixare, tratamentul leziunilor asociate si alegerea intre tehnica cu un fascicul (single-bundle, SB) sau cu doua
fascicule (double-bundle, DB) sunt inca la stadiul de recomandare moderat3, fara a exista un consens general.
Reconstructia LIA este un domeniu ce permite aceasta variabilitate de tehnici acceptate fara delimitare Intre
standard, recomandare sau optional. In multe centre se realizeaza analize ale activititii cu rolul de a evalua
calitatea actului medical, de a furniza date pentru stabilirea raportului cost-eficienta si de a compara
rezultatele cu alte centre similare in vederea imbunitatirii rezultatelor si eficientei. incepand cu anul 2015 s-
a implementat In Romania o anexa la Programul National de Sanatate de Ortopedie in ceea ce priveste
implanturile folosite in instabilitatile cronice articulare, incluzand si instabilitatea anterioara de genunchi
prin incompetenta LIA.

Am realizat un studiu retrospectiv descriptiv asupra interventiilor chirurgicale de reconstructie
artroscopica a LIA efectuate in Clinica de Ortopedie si Traumatologie "Alexandru Radulescu" Cluj-Napoca in
perioada 01.11.2013-31.10.2017 cu obiectivul principal de evaluare a tehnicilor chirurgicale folosite in
ultimii 5 si evolutia acestora si obiective secundare de descriere a lotului de pacienti si de a studia impactul
programului national mentionat asupra optiunilor de tratament.

Pentru pacientii aflati in baza de date in urma cautarilor s-au consemnat urmatoarele date: sexul,
varsta, membrul operat, durata spitalizarii, perioada spitalizarii (anul si luna), prezenta leziunilor asociate de
menisc intern sau extern, prezenta condropatiei, tratamentul leziunilor asociate de menisc intern, menisc
extern sau a condropatiei, efectuarea notchplastiei, tipul de grefa folosit, tipul fixarii femurale si tibiale, tipul
reconstructiei (single sau double-bundle), provenineta implanturilor. Criteriile de excludere au fost date
insuficiente, leziunea ligamentelor colaterale, a tractului ilio-tibial sau a tendonului cvadricipital, revizii ale
reconstructiei LIA, leziune asociata de ligament incrucisat posterior (LIP) care a necesitat reconstructie si
mozaicoplastie deschisa asociata pentru leziuni condrale.



Din evaluarea protocoalelor operatorii am notat mentionarea pozitionarii anatomice a portalurilor in
toate situatiile, atat pentru varianta SB cat si pentru DB si folosirea tehnicii cu trei portaluri. Nu au existat
date suficiente In ceea ce priveste masurarea amprentelor femurald sau tibiald de insertie a LIA sau
masuratori ale grefelor recoltate si preparate. S-au folosit metodele minim invazive de recoltare a grefei si
prepararea s-a facut in mod clasic. Pentru leziunile de menisc s-a practicat sutura, meniscectomie partiala sau
totalda sau combinatii ale acestora. Pentru tratamentul condropatiei s-a practicat debridare artroscopica,
microfracturi sau mozaicoplastie.

Datele descriptive au fost prezentate procentual si numeric pentru variabilele calitative. Pentru
variabilele cantitative s-au calculat media si deviatia standard. Pentru testarea corelatiei intre doua variabile
independente cu distributie normala s-a folosit testul x? cu coeficient de corelatie Pearson si s-a considerat
semnificativ statistic p<0,05. Pentru testarea corelatiei intre doua variabile independente, una dintre ele
continug, s-a folosit testul Kruskal-Wallis.

n urma criteriilor de excludere au fost analizate 304 cazuri din 320 initiale. Din analiza descriptivi a
datelor a reiesit ca 76,97% (234) din pacienti au fost de sex masculin si 67,43% (205) au fost din mediul
urban. Membrul afectat a fost cel drept in 54,60% (166) din cazuri. Distributia pe grupe de varsta a
pacientilor a aratat o frecventa mai mare pentru grupul 21-25 ani (79 cazuri), distributia urmand o curba
gaussiana incadrabila in limite normale cu o medie de 30,46 * 9,29 ani (de la 16 ani la 62 ani, mediana=28,
[1=95%). Durata spitalizarii a fost intre 2 si 14 zile, cu media de 4,6 zile (mediana = 4, DS = 1.91). Dintre
pacientii analizati 54,27% (165) au prezentat leziuni ale meniscului intern si 22% (67) au prezentat leziuni
ale meniscului extern. La 162 (53,29% din total si 98,18% din pacientii cu leziune de menisc intern) pacienti
s-au practicat interventii asupra meniscului intern. Dintre pacientii cu leziune de menisc extern 94% (63) au
necesitat interventie asupra meniscului. Un numar de 28 (9,21% din total) pacienti au prezentat leziuni ale
meniscului intern si extern concomitent si dintre acestia doar unul nu a necesitat nicio interventie.Pacientii
care nu au prezentat leziune meniscald au fost 32,89% (100) din total. Dintre pacientii cu condropatie
86,66% (65) au suferit interventie asupra leziunii. Nothchplastia s-a practicat in 14 cazuri (4,6%). Tipul de
grefa cel mai utilizat a fost STG (180 pacienti 59,21%) si am notat un singur caz de folosire a grefei OTPO.
Tehnica DB a fost folosita in 13 cazuri (4,27%) si dintre acestea in unul singur s-a folosit grefa STG. Fixarea
femurala a fost realizata in majoritatea cazurilor cu dispozitive de fixare extracorticale (299cazuri, 98,36%) si
dintre acestea 64,54% (193) au reprezentat dispozitive cu bucla fixa (Endobutton si XO Button). Fixarea
tibiald a fost realizata cu surub biocompozit In 294 cazuri (96,71%) si cu fixare extracorticala in 5 cazuri,
restul fiind combinatii ale acestora. In ceea ce priveste provenienta implanturilor, 159 (52,3%) pacienti au
beneficiat de implanturi achizitionate prin Programul National de Ortopedie. Avand in vedere perioada
desfasurarii programului din Intreaga perioada luata in studiu, o medie de 7,2 pacienti pe luna au fost operati
de la data Inceperii programului fata de 5,5pacienti /luna in perioada anterioara, fara semnificatie statistica.
Nu s-au observat diferente in tre sexe In ceea ce priveste varsta, leziunile asociate, alegerea grefei, a variantei
de fixare sau a tehnicii de reconstructie. La efectuarea unei analize statistice utilizand testul x? cu corectia
Kruskal-Wallis pentru corelatii intre varsta pacientilor si restul paramentrilor luati in studiu nu am gasit
corelatii semnificative statistic (p>0.05). La analiza statistica utilizand testul x? cu coeficient de corelatie
Pearson pentru prezenta leziunii de menisc si tratamentul acesteia am obtinut o asociere puternic pozitiva
(p<0,05). O asociere puternic pozitiva s-a demonstrat si Intre prezenta condropatiei si tratamentul acesteia la
(p<0,05). O asociere puternic pozitivd s-a demonstrat si Intre prezenta condropatiei si leziunii de menisc
intern (p<0,05). Nu s-a stabilit o corelatie pozitiva in schimb intre prezenta condropatiei si a leziunii de
menisc extern (p=0,2).

In concluzie acest studiu a aritat ci pacientii cu leziunea LIA sunt mai frecvent de sex masculin cu
varsta Intre 21-25 ani; nu sunt diferente intre pacientii de sex feminin si cei de sex masculin in ceea ce
priveste varsta, leziunile asociate, alegerea grefei, a variantei de fixare sau a tehnicii de reconstructie; nu s-a
evidentiat o legatura intre varsta si leziunile asociate; exista o asociere puternica intre prezenta leziunii



meniscului intern si prezenta leziunilor condrale la pacientii cu leziune a LIA; grefa STG este cea mai utilizata
varianta pe perioada analizata, Insa grefa TCL este mai des folosita in ultimul timp; pentru reconstructia DB
cea mai frecventa variantd a fost grefa TCL cu un tunel femural si doua tuneluri tibiale; fixarea femurala a fost
realizata mai frecvent cu buton extracortical; fixarea tibiala a fost aproape exclusiv cu suruburi biocompozite
rezorbabile; introducerea programului national pentru instabilitati a determinat o crestere a mediei lunare a
numarului de pacienti operati, fara semnificatie statistica fata de perioada anterioara; o raportare corecta si
completa a protocolului operator ar aduce date importante pentru evaluarea tehnicilor implicate in
interventia chirurgicala de reconstructie artroscopica a LIA.

Concluzii generale

1. Grefa din tendon cvadricipital este o optiune foarte buna in reconstructia primara a LIA.

2. Morbiditatea la locul recoltarii este redusa, durerea postoperatorie este mai pufin frecventa si
consumul de medicatie antialgica este mai redus semnificativ decat in cazul recoltarii grefei STG.

3. Rezultatele clinice obiective si subiective pe termen scurt (6 luni) sunt similare in cazul folosirii
grefei TCL comparativ cu STG.

4. TCL este o grefa consistenta ce permite multiple posibilitati de preparare si fixare.

5. Fixarea grefei TCL la bucla butonului extracortical se poate face cu o sutura tip surjet dublu cu fire de
rezisten{d crescutd, montaj ce permite o mobilizare precoce in cadrul initierii recuperarii medicale
postoperatorii.

6. Sutura surjet dublu este eficientd pentru atasarea unui tendon la un dispozitiv de fixare.

7. Utilizarea grefei TCL este in crestere in tratamentul chirurgical al leziunilor LIA 1n experienta
noastra, tendinta confirmata si de literatura internationala de specialitate.

8. Tehnica double-bundle este mai apropiata biomecanic de ligamentul nativ si se recomanda folosirea
acestui tip de reconstructie atunci cand este posibil la pacienti tineri. Grefa TCL este o optiune foarte buna
pentru reconstructia DB cu un tunel femural si doua tuneluri tibiale.

9. Nu sunt diferente intre sexe in ceea ce priveste incidenta leziunilor asociate de menisc sau a
leziunilor condrale in cazul patologiei chirurgicale a LIA. Varsta nu este un factor determinant in aparitia
leziunilor condrale sau a leziunilor meniscale.

10. Leziunile condrale sunt de obicei asociate cu leziuni ale meniscului intern. Tratamentul leziunilor
asociate este recomandat in momentul reconstructiei artroscopice a LIA pentru reducerea complicatiilor
tardive (leziuni meniscale sau cartilaginoase secundare, artroza). Tratamentul leziunilor asociate trebuie
adaptat tipului si gravitatii acestora.
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INTRODUCTION

This thesis is a synthesis of anterior cruciate ligament (ACL) reconstruction arthroscopic surgical
techniques with some improvements and recommendations from our original research.The main purpose of
the thesis is to bring arguments in favor of the use of the free quadriceps tendon graft (FQT) in the context of
the increased interest observed in the literature of the last 10 years for this variant.

The secondary goals were to compare the graft with a currently used graft (Semitendinos and
Gracilis tendons (STG)), biomechanical evaluation of a free graft - suture thread - extracortical fixation device
assembly and evaluation of surgical techniques for ACL reconstruction and treatment of associated lesions
currently used in our clinic to compare the results with those mentioned in the literature.

PERSONAL CONTRIBUTION

Study 1. Arthroscopic anatomic ACL reconstruction with FQT versus STG
grafts : clinical trial

One of the issues still unclear in international recommendations is the type of autograft used for
arthroscopic ACL reconstruction. Recently, the use of the quadriceps tendon has become increasingly
popular, due to the increased versatility in obtaining multiple variants of construction and fixation and due to
low morbidity at the harvest site. However, the most commonly used types of graft are bone-patellar tendon-
bone (BPTB) and semitendinosus and gracilis tendonds (STG). It is generally accepted that STG harvesting
produces the least local symptoms, especially when comparing with BPTB. Taking into account the extensive
literature studying BPTB and STG, data on the quadricipital tendon graft are limited. Existing studies suggest
a reduced morbidity at the harvest site of the quadricipital tendon graft, especially for the free-graft variant
(FQT), possibly associated with a low level of postoperative pain, but no studies have yet been performed to
assess the pain after ACL reconstruction with FQT and no comparison of this type of graft with STG in terms
of postoperative pain or morbidity at the harvest site has been reported.

We conducted a trial evaluation of a therapeutic approach, a parallel longitudinal randomized clinical
trial, with the collection of representative sample data. After the drafting of the study protocol, the approval
of the Ethics Committee of the University of Medicine and Pharmacy Cluj-Napoca was obtained
(298/28.07.2014). The target population was patients with ACL lesion, and the accessible population were
patients with ACL lesion examined and treated at the "Al. Radulescu” Orthopedic and Traumatology Clinic
Cluj-Napoca between October 2013 and May 2015. The inclusion criteria were: patients aged 16-50 with ACL
lesion diagnosed and documented scheduled for arthroscopic ACL reconstruction surgery and who gave
informed consent. Exclusion criteria were: LIA lesion older than 12 months, associated meniscus rupture that
would require meniscal suture or meniscectomy, associated ligament lesions that would require surgical
treatment, associated condyle lesions that would require surgical treatment, previous surgery at the same



knee , patients with chronic pain of any etiology, patients with hepatic impairment, alcohol or other toxic
patients, patients who used analgesics or anti-inflammatory drugs up to 14 days prior to surgery, patients
who did not sign the informed consent. All of the patients thus selected were hospitalized 24 hours prior to
surgery, while no analgesic or other medication was administered. A complete clinical examination was
performed and patients completed the specific knee function evaluation questionnaires and informed consent
to participate in the study. On the morning of surgery, each patient was assigned to one of the two pre-
established groups: FQT (free quadricipital tendon) and STG (semitendinos and gracilis) respectively,
depending on the type of graft used. Allocation was randomized using the Sealed Envelope ™ sample version,
selecting 2 groups (TCL and STG) and an equal number of allocations in each group.

The surgical technique was similar except for the type of graft used. For STG, the minimally invasive
stripper harvesting technique was used and quadruplicate mode preparation by passage of the graft through
the loop of the extracortical fixation device. For TCL, the minimally invasive harvest technique described in
the literature with modifications of the primary surgeon was used, with double whip stitch suture
preparation and attachment to the loop of the extracortical button.

The postoperative pain was evaluated with VAS (Visual Analog Scale). Postoperatively, a multimodal
analgesic therapeutic protocol was initiated, designed by the anesthetist, starting 1 hour after the completion
of the operation. The protocol consisted of administering acetaminophen 500 mg per os and ketorolac
tromethamine 15 mg intravenously every 8 hours for the first 49 hours postoperatively. Additional analgesia
was performed with tramadol 30 mg iv bolus, on request, when patients reported moderate pain, over 30 on
VAS. The postoperative period was divided into three parts (the first 12 hours, 13-24 postoperatively and 25-
49 postoperatively). All patients followed the same procedures postoperatively, being discharged on the
second or third postoperative day (over 49 hours after the end of the surgery). Postoperative controls were
performed at 6 weeks, 3 months and 6 months postoperatively, subjectively following the questionnaires and
objective evaluation of patients’ recovery being performed.

The statistical analysis was performed with the R version 2.15.1 program. Parametric data were
expressed as mean * standard deviation (SD) and categorical data as median (interquartile interval (1Q)). The
median values and the interquartile interval are presented for each group and each evaluation. Results from
the same group were compared with the Wilcoxon test. Differences below 0.05 were considered statistically
significant when comparing two groups. Differences between clinical evaluations (preoperatively, at 3
months and 6 months) were analyzed with the Friedman ANOVA test. To analyze the differences between
clinical assessments at 3 and 6 months, an adjusted significance level of 0.0083 was used (a *=a / [k- (k-1) /
2], where k = number of groups).

Based on exclusion criteria, 48 patients were randomized into two equal groups (STG and TCL). Most
of the patients included in the study were male (M: F = 3.8), the difference between the two categories being
statistically significant (p <0.0001). The mean age of the patients enrolled in the study was 28.35 = 7.19 years.
There were no significant differences between age reporting in the sex of patients (M: 28.82 * 6.35 years, F:
26.60 * 9.98 years, p = 0.391) or between age distribution in the two groups (FQT : 29.21 * 8.52 years, STG:
27.50 £ 5.62 years, p = 0.416). There was also no significant difference between the two BMI groups (FQT:
26.27 £ 4.85, STG: 25.68 + 3.32, p = 0.6232).

The median of the doses of additional analgesia administered (30mg tramadol / dose) was
significantly higher in the STG group, with a median [IQ] of 1 [1,3] dose, compared to the FQT group with a
median of 0.5 [ 0, 1.25] dose (Z-statistics = -2.61, p = 0.009). A significantly higher number of patients in the
FQT group did not require additional analgesia (50%) than the number of patients in the STG group (13%)
(Z-statistics = 3.01, p = 0.002). The mean time of the first additional analgesia dose was 8.25 hours in the FQT
group and 7.85 hours in the STG group, respectively, with no statistical significance when compared to
groups.

There were no local complications in any of the two groups, except for edema and transient
sensitivity common to knee arthroscopy. A number of 3 patients reported nausea, one in the FQT group and 2



in the STG group. Among the two mentioned in the STG group, one also showed vomiting. These general
complications have been interpreted as an adverse reaction to opioid treatment and have responded
favorably to appropriate symptomatic treatment without contraindicating subsequent administration of
tramadol when needed.

At the 3 and 6-month postoperative controls, an improvement in knee function was noted clinically,
with flexion over 120 ° in all patients. Partial recovery of quadriceps hypotrophy has been observed, with
differences between groups insignificant, but no analysis has been made. We noticed an improvement in the
Lysholm score at 3 and 6 months over the preoperative evaluation in both groups, with statistical significance
(p <0.001). However, there were no differences between the clinical groups or the Lysholm score at the 6-
month control.

In conclusion, this study demonstrated that the use of FQT for the arthroscopic ACL reconstruction
leads to less pain and lower consumption analgesic medication in the postoperative period than the use of the
STG graft, reducing consecutively the side effects of this medication (nausea, vomiting ), donor site morbidity
is similar or lower for FQT versus STG, if minimum invasive harvesting techniques are met; in the short term
(6 months) there are no significant differences in the use of FQT and STG for the subjective self-evaluation of
the patient and the objective and functional clinical outcome.

Study 2. Double whip stitch suture for attachment of a free graft in femoral
fixation for ACL reconstruction: experimental study on porcine model

Although the most common method used to fix the graft in the femoral tunnel is the extracortical
fixation device, the suture used to secure a free tendon to the device loop is still being studied and debated.

The purpose of this study was to evaluate the strength and elongation of an assembly designed to
attach a tendon to the loop of an extracortical fixation device using the double whip stitch suture.

The study was conducted in collaboration with Professor Mircea Cristian Dudescu, Faculty of
Mechanics, Mechanical Engineering Department, Materials Resistance Group, Technical University of Cluj-
Napoca.

The flexor digitorum profundus was harvested, keeping the sesamoid bone at the proximal fastening
end, from 10 posterior pork legs. At the free end, the double stitch stitch with No.2 Hi-Fi® thread was applied
on both longitudinal halves of the tendon and thus 4 free wires resulted with which manual pretensioning
was achieved. The threads were then connected two by two on the same half-tendon with 3 half hitches. The
two double wires thus obtained were connected with three half hitches through the loop of the extracortical
fastening device. The two double wires were then crossed around the loop twice and linked again with 3 half
hitches. The assembly thus mounted was fastened to the INSTRON 2716-015 test device by means of the pre-
existing clamps of the device. The lower clamp was secured with the sesamoid bone end and the metal clip of
the extracortical fastener in the upper clamp.

The working protocol was set at 10 mm / min continuous flow, the humidity was 50% and the
ambient temperature was 18 ° C. The length of the entire assembly and the length of the tendon for each
specimen were measured at the beginning and end of the experiment. All tests were recorded with a video
camera. It was considered the end of the test the tear of the suture thread, the tendon or the cortical fixation
device, or slippage of any end of the assembly from the clamps. The tensile curves, the elongation of the
entire assembly and the maximum tensile strenght were recorded electronically with the integrated test
device software.

In all 10 tests, the suture was ruptured as a final event. in 8 cases there was a breakage of two
threads of 4 simultaneously, and in the other two situations three wires broke simultaneously. The point of
rupture was immediately below the yarn passage through the loop of the extracortical fastening device. The
median maximum tensile stress was 506.95 N (max = 639.38 N; min = 358.93 N; SD = 82.88078 N) with a
variation coefficient of 16.38981. We recorded a median of the total elongation of 39.36131 mm (Max =
48.60466 mm, min = 31.74853 mm, SD = 4.85371 mm) with a coefficient of variation of 12.273. We noticed



the elongation of the tendon by 5mm in all situations. We did not notice the sliding of the extracortical
fastener from the top clamp and the elongation of the loop instead. Also, no sliding slip in the lower clamp
was noted in any of the 10 tests. In two cases it was noted the sliding of the first suture loop due to the tearing
of the tendon, recorded as a sudden and abrupt drop of the tension / elongation curve. This event resulted in
the lowest strain to break and achieving the greatest elongation, respectively.

The conclusions of this experimental study were that the double whip stitch suture can be used to
attach a free tendon to the loop of an extracortical fixation device for ACL reconstruction, with slight
improvements in the execution technique and in the graft pretensioning protocol to reduce elasticity and
obtain a reduced elongations when subjected to high tensile forces.

Study 3. Retrospective evaluation of anterior cruciate ligament reconstruction

in a regional center

The type of reconstruction based on gender, age or sports activity, the type of autograft, the fixation
method, the treatment of associated lesions, and the choice between single bundle (SB) or two-bundle (DB)
technique are still at the moderate recommendation stage, without a general consensus. ACL reconstruction
is an area that allows this variability of accepted techniques without delimiting between standard,
recommendation or optional. In many centers, work analyzes are conducted to assess the quality of the
medical act, provide cost-effectiveness data, and compare results with other similar centers to improve
results and effectiveness. Since 2015, an annex to the National Orthopedic Health Program has been
implemented in Romania regarding implants used in chronic joint instabilities, including anterior knee
instability due to ACL incompetence.

We carried out a retrospective descriptive study on surgical interventions for arthroscopic ACL
reconstruction performed at the "Alexandru Radulescu” Clinic of Orthopedics and Traumatology Cluj-Napoca
during the period 01.11.2013-31.10.2017 with the main objective of evaluation of the surgical techniques
used in the last 5 and their evolution and secondary objectives for describing the patient population and to
study the impact of the national program on treatment options.

For the patients in the search database, the following data were recorded: sex, age, affected limb,
duration of hospitalization, period of hospitalization (year and month), presence of associated internal or
external meniscus lesions, presence of condral lesion, treatment of associated lesions internal meniscus,
external meniscus or condropathy, nonchoplasty, type of graft used, type of femoral and tibial fixation, type of
reconstruction (single or double-bundle), origin of implants. Exclusion criteria were insufficient data, lesion
of collateral ligaments, ilio-tibial or quadriceps tendon, ACL reconstruction revision, associated posterior
cross-ligament lesion (PCL) requiring reconstruction and open mosaicoplasty associated for condral lesions.

From the evaluation of the operative protocols, we noted the anatomical positioning of the portals in
all situations, for both SB and DB and using the three portals technique. There was insufficient data on the
measurement of femoral or tibial fingerprints for LIA insertion or measurements of harvested and prepared
grafts. Minimally invasive graft harvesting methods were used and preparation was done in a classical
manner. For meniscus injuries, suture, partial or total meniscectomy, or combinations of those have been
practiced. Arthroscopic debridement, microfractures or mosaicoplasty were used to treat condropathy.

Descriptive data were presented in percentage and numeric terms for qualitative variables. For
quantitative variables the mean and standard deviation were calculated. To test the correlation between two
independent variables with normal distribution, the x2 test with a Pearson correlation coefficient was used
and statistically significant p <0.05. To test the correlation between two independent variables, one of them
continues, the Kruskal-Wallis test was used.

Based on exclusion criteria, 304 cases out of 320 were analyzed. From the descriptive analysis of the
data, 76.97% (234) of the patients were male and 67.43% (205) were from the urban area. The affected limb
was the right one in 54,60% (166) cases. Distribution by age group of patients showed a higher frequency for



the 21-25 age group (79 cases), the distribution following a normal gaussian curve with an average of 30.46 *
9.29 years (from 16 years at 62 years, median = 28, Cl = 95%). The duration of hospitalization was between 2
and 14 days, with a mean of 4.6 days (median = 4, SD = 1.91). Of the analyzed patients, 54.27% (165) had
internal meniscus lesions and 22% (67) had lesions of the external meniscus. On 162 patients (53.29% of the
total and 98.18% of the patients with an internal meniscus lesion) an intervention on the internal meniscus
was performed. Of patients with external meniscus lesion, 94% (63) required intervention on the meniscus. A
total of 28 (9.21% of the total) patients had injuries of the internal and external meniscus concurrently, and
only one of them required no intervention. Patients who did not have a meniscal lesion were 32.89% (100) of
total. Of the patients with condropathy, 86.66% (65) had an intervention on the lesion. Nothchplasty was
performed in 14 cases (4.6%). The type of graft most commonly used was STG (180 patients 59.21%) and we
noted only one case of using the BPTB graft. The DB technique was used in 13 cases (4.27%) and only one of
these used the STG graft. Femoral fixation was performed in most cases with extracortical fixation devices
(299 cases, 98.36%) and 64.54% (193) were fixed loop devices (Endobutton and XO Button). Tibial fixation
was performed with a biocomposite screw in 294 cases (96.71%) and with extracortical fixation in 5 cases,
the rest being combinations of those. Regarding the origin of implants, 159 (52.3%) patients benefited from
implants purchased through the National Orthopedic Program.

Considering the national program period throughout the study period, an average of 7.2 patients per
month was operated from the start date of the program versus 5.5pacients / month in the previous period,
with no statistical significance. There were no differences between age, associated lesions, graft choice,
fixation, or reconstruction technique regarding to patients’ gender. When performing a statistical analysis
using the Kruskal-Wallis x2 test for correlations between the age of the patients and the remainder of the
parameters studied, we found no statistically significant correlations (p> 0.05). In the statistical analysis
using the Pearson correlation coefficient x2 for the presence of the meniscus lesion and its treatment we
obtained a strongly positive association (p <0.05). A strong positive association was also demonstrated
between the presence of condropathy and its treatment at (p <0.05). A strong positive association was also
demonstrated between the presence of condemnation and internal meniscus lesion (p <0.05). No positive
correlation was established between the presence of condropathy and the external meniscus lesion (p = 0.2).

In conclusion, this study showed that ACL lesions are more common in males aged 21-25; there are
no differences between female and male patients in terms of age, associated lesions, graft choice, fixation or
reconstruction technique; there was no link between age and associated lesions; there is a strong association
between the presence of internal meniscus lesion and the presence of conrad lesions in patients with ACL
lesion; the STG graft is the most widely used variant for the analyzed period, but the FQT graft is more
commonly used lately; for DB reconstruction the most common variant was the FQT graft with a femoral
tunnel and two tibial tunnels; femoral fixation was performed more frequently with an extracortical button;
tibial fixation was almost exclusively with resorbable biocomposite screws; the introduction of the national
instability program led to an increase in the monthly average of the number of patients operated, with no
statistical significance over the previous period; a correct and complete reporting of the operator protocol
would bring important data for the evaluation of the techniques involved in the arthroscopic ACL
reconstruction surgery.

General conclusions

1. The quadricipital tendon graft is a very good option in the primary ACL reconstruction.

2. Morbidity at the harvest site is reduced, postoperative pain is uncommon, and consumption of
anti-inflammatory medication is less significant using FQT than STG as graft choice.

3. Short-term objective and subjective clinical results (6 months) are similar when using FQT graft vs.
STG.

4. FQT is a consistent graft that allows multiple preparation and fastening possibilities.



5. Fixing the FQT graft to the extracortical button loop can be done with a double whip stitch with
high strenght sutures, which allows early mobilization in the initiation of postoperative medical recovery.

6. The double whip stitch suture is effective for attaching a tendon to a fastener.

7. The use of the FQT graft is increasing in the surgical treatment of LIA lesions in our experience, a
trend confirmed by the international specialized literature.

8. The double-bundle technique is biomechanically closer to the native ligament, and it is
recommended to use this type of reconstruction when possible in younger patients. The FQT graft is a very
good option for DB reconstruction with a femoral tunnel and two tibial tunnels.

9. There are no gender differences in the incidence of associated meniscus lesions or chondral lesions
in the ACL surgical pathology. Age is not a determining factor in the occurrence of condral lesions or meniscal
lesions.

10. Chondral lesions are usually associated with internal meniscus lesions. Treatment of associated
lesions is recommended at the time of arthroscopic reconstruction of LIA to reduce late complications
(meniscal or secondary cartilage injury, osteoarthritis). Treatment of associated lesions should be adapted to
their type and severity.



