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Introduction

This doctoral thesis aims to address a complex and highly relevant issue in
modern orthopaedics: the optimization of treatment for diaphyseal fractures of long
bones, through the design, testing and validation of an innovative locked
intramedullary rod patented by a Romanian inventor, Cristian Croiuc. The necessity
of such research arises from the increasing incidence of diaphyseal fractures,
particularly among the active and elderly populations, as well as the clinical

challenges assosciated with the treatment of these injuries.

The foundation of the thesis lies in the belief that, in order to improve
treatment outcomes and reduce postoperative complications, a reevaluation of both
the biomechanical principles of osteosynthesis and the available surgical
technologies, is essential. Starting from an analysis of the limitations of current
techniques, the thesis develops an integrated approach that combines experimental
research, clinical observation of complex fracture treatment, and economic analysis
of osteosynthesis materials currently used in orthopaedic surgery. Within this context,
the “Croicu” rod emerges as the result of a complex and innovative development

process.

The scientific approach is supported by a rigorous structure, comprising a
general section dedicated to theoretical foundations and a special section that
includes the original contributions of the research. The main objectives of the thesis
include a critical analysis of current treatment methods, identification of the limitations
of existing devices, and the design of a biomechanical solution validated under
experimental and clinical conditions. The relevance of this research in emphasized
not only by its technical innovation but also by the integration of clinical and financial

aspects into the development of a comprehensive scientific work.
Chapter | — Anatomical and biomechanical considerations

The first chapter of this thesis addresses the essential aspects of the anatomy

and biomechanics of long bones, with a specific focus on the diaphyseal structure.



This section provides the conceptual framework necessary for understanding the
complexity involved in treating diaphyseal fractures, starting from the morphological
and functional particularities of long bones. The thesis analyzes the anatomical
differences between the femur, tibia and humerus, emphasizing the cortical and
trabecular composition, vascular distribution, and the mechanical role each of these

structures is required to fulfill in its physiological function.

From a biomechanical perspective, the diaphyses of long bones are
repeteadly subjected to various types of loadgin, such as axial compression, torsion
and bending. This doctoral thesis highlights the resistance principles of these
structures as well as hot the properties of bone tissue influence its response to
traumatic stimuli. Throughout the chapter, the concepts of bone stiffness and
elasticity are discussed, explaining how the balance between these factors

determines the bone’s ability to absorb and distribute biomechanical loads.

The theory of bone remodelling and the influence of mechanical stress on the
structural adaptation of bone tissue are also addressed. In the context of fractures,
these principles become essential when selecting a method of internal fixation that
adheres to the biomechanical principles of bone healing. The thesis emphasizes the
importance of correct implant positioning and the preservation of medullary canal

integrity, as both factors have a direct impact on surgical outcomes.
Chapter Il — Diaphyseal fractures

Diaphyseal fractures of long bones represent one of the most frequent and
challenging entities in musculoskeletal trauma. This chapter provides a detailed
exploration of the etiology, classification, treatment and complications of these
injuries, offering a coherent and scientifically grounded synthesis of the relevant
literature. Diaphyseal fractures may occur as a result of high-energy trauma such as
road accidents or falls from height, but also can arise from low-energy mechanisms,
particularly in frail or elderly patients, or even in the absence of significant trauma

when underlying bone pathology is present.



An important aspect discussed in this section is the classification of
diaphyseal fractures. Anatomical, mechanical and clinical criteria are used to
differentiate between simple, comminuted, spiral, transverse or segmental fractures.
The clinical implications of each fracture type are explained, particularly in relation to
treatment selection and healing prognosis. The internationally AO/OTA classification
is also references, providing a standardized approach to the management of these

injuries.

Special attention is given to the complications assosciated with diaphyseal
fractures, both early and late. Among the most common are expanding hematomas,
vascular or nerve injuries, posteoperative infections, delayed union, and nonunion. It
is emphasized that incorrect fixation method selection can lead to instability, which
severly compromises the healing process. Additionally, the risk of atypical fractures is

discussed.

The treatment of diaphyseal fractures has undergone significant evolvements
over recent decades, with the advancement of modern orthopaedic implants and
osteosynthesis techniques. This chapter includes a comparative analysis of
conservative versus surgical treatment approaches, justifying the selection of optimal
methods depending on the location, type and complexity of the fracture. Although
less fequently used today, conservative treatment remains a viable option for stable

fractures that can be properly immobilized.

On the other hand, surgical treatment in discussed in depth, with particular
emphasis on locked intramedullary nailing, which constitutes the central focus of the
study. The author highlights the advantages of this method, especially its axial
stability and preservation of endosteam and periosteal vascularization. The ideal
conditions for using intramedullary nails are explored, as well as risks associated with
improper distal locking, implant migration or orientation challanges in the absence of

optimal radiologic guidance.

The chapter also reviews current trends in minimally invasive orthopaedic

surgery and the use of navigation assisted systems to ensure correct implant



positioning. The evolution of orthopedic technology is explored, focusing on
centromedullary osteosynthesis devices, recent advances in implant design,
materials used, and implantation techniques, highlighting the importance of adapting
technology to current clinical demands. Modern intramedullary nails are designed to
provide a balance between stability and flexibility, allowing for bone healing without
compromising vascularization or soft tissue integrity through excessive incisions or

dissection.

Intraoperative imaging and compuiter guided naviation technologies are also
discussed in relation to their role in optimizing implant positioning. The trend toward
robot assisted or navigated surgery is described, along with the use of 3D printing for
the customization of orthopaedic devices. However, the high costs and complexity of
these systems are acknowledged as significant barriers to implementation in public

hospitals or low-resource settings.

The concept of intermediate technology is introduced as a solution that
combines biomechanical efficiency with economic accessibility. The”Croicu” rod fits
within this category, being specifically designed to overcome the limitations of
standard intramedullary nails without requiring advanced technological infrastructure.
Through a pragmatic approach, the thesis demonstrates that innovation does not
necessarily equate to complexity, but rather to adaptation to the real needs of

medical practice and accessibility.

This chapter thus highlights the necessity of devices tailored to clinical needs:
easy to use, with reduced operative time and optimized costs. These premises fully
justify the development and testing of the”Croicu” rod, which will be detailed in the

following sections of the thesis.



Chapter Ill — Osteoporosis and the Impact of Bisphosphonate

Treatment

This chapter explores one of the most common comorbidities that significantly
influence the prognosis of fractures- osteoporosis. The thesis provides a detailed
presentation of the pathophysiological process of bone mass loss, emphasizing its
impact on structural bone integrity and the increased risk of fractures. Osteoporosis
predominantly affects the elderly population but can also occur in secondary forms

among younger patients with underlying metabolic disorders.

A central aspect of this chapter is the analysis of bisphosphonate therapy and
the complications associated with the chronic use of these medications. The
mechanism of action of bisphosphonates is presented, particularly their ability to
inhibit bone resporption and their beneficial effects on bone mineral density.
However, attention is drawn to the risk of atypical femoral fractures, which may occur
after prolonged bisphosphonate use, especially in the subtrochanteric and femoral

diaphyseal regions.

The thesis underscores the diagnostic challenges in identifiying atypical
fractures at an early stage and the importance of close monitoring for patients
undergoing long-term bisphosphonate treatment. Possible therapeutic alternatives
are discussed such as denosumab and sequential treatment strategies, along with
the necessity of personalized risk assessment in the management of osteoporosis.
The relevance of this information is closely tied to the clinical study detailed in later
chapters, which investigates atypical fractures observed in patients following

extended bisphosphonate therapy for osteoporosis management.
Chapter IV — Biomechanical Study of the “Croicu” rod

This chapter represents one of the most significant components of the thesis,
highlighting its original contribution through the implementation of a biomechanical
study applied to an innovative centromedullary nail — the “Croicu” rod. The research

was driven by the need to optimize internal fixation solutions for diaphyseal fractures,



especially in light of the challenges encountered in current clinical practice when
using the available implants. This doctoral thesis proposes a nail specifically
designed to enhance stability through a versatile and user-friendly solution suitable
for clinical application.

The study was designed and conducted under laboratory conditions and
involved biomechanical testing of the “Croicu” rod according to standard
biomechanical testing protocols. Its performance was then compared with other
osteosynthesis devices commonly used in the treatment of diaphyseal fractures. The
parameters assessed included axial stiffness, torsional resistance, and deformation
under loading forces. In order to replicate clinical conditions, porcine bone models
were used, and controlled forces were applied in simulated environments to mimic
the physiological loading resistance of human bone. The results demonstrated the

superior performance of the “Croicu” nail in these contexts.

The simplicity of its design is also noteworthy, allowing for guided insertion
without the need for complex navigation systems, as well as the nail’'s adaptability to
various types of diaphyseal fractures. The correlation between the geometry of the
nail and the stability it provides is emphasized, underlining the importance of
optimizing the locking mecanism’s location. Ultimately, it is argued that the “Croicu”
rod not only meets biomechanical requirements but also responds to accessibility

needs, offering an effective and cost-efficient alternative for clinical use.
Chapter V - Clinical Study

The clinical study conducted aimed to evaluate bone healing in patients who
experienced atypical fractures and were surgically treated through interamedullary
nail osteosynthesis. The patients included in the study were selected on strict
inclusion criteria. Clinical data were collected both retrospectively and prospectively,
including information on fracture type, associated comorbidities, duration of

bisphosphonate therapy and the mechanism of injury.



Analysis of the results revealed a high rate of bone consolidation and a low
incidence of posteoperative complications. A slightly prolonged average healing time
was observed. In addition, postoperative pain was reduced, and patients regained
ambulatory function within a short period. Functional outcomes were assessed using
validated clinical scoring systems, such as the Parker Mobility Scored and other

standardized fracture functional evaluation tools.

Another important element of the clinical study is the analysis of these
atypical fractures assosciated with bisphosphonate therapy, observed in this subset
of the population of the study. The thesis highlights the distinct biomechanical and
biological behavior of these fractures, as well as their different healing process
compared to non-pathological bone, emphasizing the necessity of a personalized

therapeutic approach in such cases.
Chapter VI — Economic Analysis

This chapter evaluates the economic impact of using intramedullary nails in
routine medical practice, with a focus on cost-effectiveness, sustainability and
accessibility. Starting from the premise that healthcare systems are increasingly
burdened by budgetary constraints, a thorough analysis of the cost-benefit ratio of
each therapeutic innovation is essential. The thesis emphasizes that the success and
efficiency of a medical device are determined not only by its clinical performance but

also by its affordability, versatility, and ease of use.

To carry out this analysis, data were collected from both clinical and financial
sources, including costs related to materials used, surgical duration, length of
hospital stay and the need for reintervention. Universal intramedullary nails allow for
reduced operative time and technical complexity, which translates into lowering

resource consu mption .

The thesis includes a detailed comparison between conventional
intramedullary nails and universal centromedullary nails which are currently in use,
demonstrating superior economic efficiency without compromising clinical outcomes.

It is argued that such solutions can be implemented on a wide scale, including in



hospitals with mid-level technical resources, thereby contributing to the
democratization of access to effective orthopaedic treatments. The work advocates
for the integration of economic criteria into therapeutic decision-making, especially in
contexts where resource optimization is both possible and necessary.

Original Contributions

The thesis presented is distinguished by an integrated approach that
combines theoretical analysis, experimental research, clinical evaluation and
economic assessment of osteosynthesis solutions used in the treatment of

diaphyseal fractures.

Among the most significant original contributions is the study of an innovative
implant and the validation of its superior biomechanical performance in laboratory
conditions. The “Croicu” nail demonstrates clear advantages in terms of stability and
ease of implantation, without requiring costly resources or technologies accessible
only in highly specialized medical facilities. As such, the innovation is positioned at
the intersection of applied research and clinical practice, offering an osteosynthesis

solution that could be accessible even in resource-limited settings.

The thesis also highlights the importance of a multidisciplinary approach in
the development of therapeutic solutions, integrating perspectives from orthopaedics,

biomechanics, medical imaging and health economics.
Conclusions

The conclusions presented in this thesis reflect both the depth of scientific
investigation and the practical relevance of the findings. The author demonstrates
that the “Croicu” intramedullary rod addresses real needs in orthopaedic practice,
validating that this innovative osteosynthesis solution offers a viable alternative to

currently available implants.

The conclusions support the idea that progress in medicine involves not only

technological excellence but also adaptability to the real world contexts in which
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medical care is delivered. Through this contribution, the thesis offers not only a new
medical device but also a model of clinical thinking oriented toward responsible
innovation, accessibility and versatility.
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Introducere

Aceasta teza de doctorat isi propune sa raspunda undei probleme complexe
si relevante din sfera ortopediei moderne si anume optimizarea tratamentului
fracturilor diafizare ale oaselor lungi prin conceperea, testarea si validarea unei tije
centromedulare blocate inovatoare, brevetatd de un inventator Roman: Cristian
Croicu. Necesitatea unei astfel de cercetari deriva din incidenta crescuta a fracturilor
diafizare, in special in randul populatiei active si varstnice, dar si din provocarile

clinice asociate asociate tratamentului acestor leziuni.

Lucrarea se fundamenteaza pe ideea ca, pentru a eficientiza tratamentul si
pentru a reduce complicatiile postoperatorii, este necesara o reevaluare atat a
principiilor biomecanice implicate in osteosinteza cat si a tehnologiilor disponibile in
blocul operator. Pornind de la analiza deficientelor tehnicilor actuale, lucrarea de fata
dezvolta o abordare integrata ce combina cercetarea experimentala, observatia
clinica a tratamentului unor fracturi complexe si analiza economica a materialelor de
osteosintez& disponibile actualmente in chirurgia ortopedica. In acest context, tija

,Croicu” este rezultatul unui proces complex de inovator.

Demersul stiintific este sustinut prin structura riguroasa a lucrarii, care include
o parte generald de fundamentare teoretica si o parte speciala, ce contine
contributiile originale ale cercetarii. Printre obiectivele tezei se numara analiza critica
a metodelor actuale de tratament, identificarea limitarilor dispozitivelor existente si
proiectarea unoi solutii biomecanice validatd in conditii experiementale si clinice.
Relevanta lucrarii de cercetare este accentuata nu doar de inovatia tehnica cét si de
integrarea aspectului clinic si financiar in elaborarea unei lucrari de cercetare

cuprinzatoare.
Capitolul | — Consideratii anatomice si biomecanice

in primul capitol al lucarii sunt abordate aspectele esentiale privind anatomica
si biomecanica oaselor lungi, cu accent pe structura diafizara. Aceasta sectiune

ofera un cadru conceptual necesar pentru intelegerea complexitatii tratamentului



fracturilor diafizare, pornind de la particularitatiie morfologice si functionale ale
oaselor lungi. Lucrarea analizeaza diferentele anatomice dintre femur, tibie si
humerus, punand accent pe compozitia corticala si trabeculara, pe distributia
vasculara si pe rolul mecanic pe care fiecare dintre aceste structuri este nevoit sa le

indeplineasca in functionalitatea sa fiziologica.

Din punct de vedere biomecanic, diafizele oaselor lungi sunt structuri supuse
n mod repetat unor solicitari variate, precum compresie axiala, torsiune si flexie. In
aceasta teza de doctorat sunt evidentiate principiile de rezistenta ale acestor
structuri, precum si modul in care proprietatile osului influenteaza raspunsul la stimuli
traumatici. Pe parcursul lucrarii se discutd conceptul de rigiditate si elasticitate
osoasa, explicand cum echilibrul acestor factori determina capacitatea osului de a

prelua sarcini biomecanice.

De asemenea, este abordata teoria remodelarii osoase si influenta stresului
mecanic asupra adaptarii structurale osoase. In contextul fracturilor, aceste
cunostinte devin esentiale in alegerea unei metode de fixare interna care sa respecte
principiile biomecanice ale consolidarii osoase. Aceasta lucrare subliniaza importanta
pozitionarii corecte a implantului si a pastrarii integritatii canalului medular, aspecte

care influenteaza direct rezultatul chirurgical.
Capitolul Il = Fracturile diafizare

Fracturile diafziare ale oaselor lungi reprezinta una dintre cele mai frecvente
si provocatoare entitati din traumatologia musculo-scheletala. Tn acest capitol, este
abordata detaliat etiologia, clasificarea, tratamentul si complicatiile acestor leziuni,
oferind o sinteza coerenta si fundamentata stiintific asupra literaturii de specialitate.
Fracturile diafizare pot aparea atat in contextul unui traumatism major cum ar fi
accidentele rutiere, caderile de la inaltime sau prin mecanisme cu energie joasa in
cazul pacientilor fragili, varstnici sau chiar fara o marca traumatica in contextul

preexistentei unei patologii osoase.



Un aspect important abordat in aceasta sectiune a lucrarii este clasificarea
fracturilor diafizare. Sunt utilizate atat criteriile anatomice, cele mecanice dar si cele
cliinice pentru a face distinctia dintre fracturi simple, cominutive, spiroide, transverse
sau segmentare. Sunt explicate implicatiile clinice ale fiecarui tip de fractura, in
special in ceea ce priveste alegerea metodelor de tratament si prognoza de
vindecare. De asemenea, se face referire la clasficarile AO/OTA considerate

standard international, care permit o abordare unitara a tratamentului acestor leziuni.

Lucrarea acorda o atentie speciala complicatiilor asociate fracturilor diafizare,
atat complicatiilor precoce, cét si celor tardive. Printre cele mai frecvente complicatii
se numara: hematoamele expansive, leziunile vasculare sau nervoase, infectiile
postoperatorii, intarzierea consolidarii sau pseudartroza. Se subliniaza faptul ca
alegerea incorecta a metodei de fixare poate duce la instabilitate, ceea ce
compromite procesul de vindecare. De asemenea este adusa in discutie riscul

aparitiei de fracturi atipice.

Tratamentul fracturilor diafizare a cunoscut o evolutie semnificativa pe
parcursul ultimelor decenii, odata cu dezvoltarea implanturilor ortopedice moderne si
a tehnicilor de osteosinteza. in acest capitol, se realizeazd o analizd comparativa
intre metodele conservatoare si cele chirurgicale de tratament, argumentand
alegerea tratamentului optim n functie de localizarea, tipul si complexitatea fracturii.
Tratamentul conservator desi mai rar in prezent, raméne o varianta valabila pentru

fracturile stabile si optim imobilizate.

Pe de alta parte, tratamentul chirurgical este detaliat pe larg, cu un accent
deosebit pe osteosinteza cu tije centromedulare blocate, care fac defapt si obiectul
studiului de fatd. Autorul evidentiazéd avantajale acestei metode, in special
stabilitatea axiald si pastrarea vascularizatiei endo si periostale.Sunt discutate
conditiile ideale pentru utilizarea tijei centromedulare, precum si riscurile asociate
inchiderii distale incorecte, migrarea implanturilor sau dificultatile de orientare in lipsa

ghidajului radiologic optim.



Pe parcursul acestul capitol se ofera si o trecere in revista a tendintelor de
actualitate in chirurgia ortopedica minim invaziva, precum si folosirea sistemelor de
navigatie asistata pentru pozitionarea corecta a implanturilor. Este explorata evolutia
tehnologica din ortopedie cu accent pe dispozitivele de osteosinteza centromedulare,
progresele nregistrate in designul implanturilor, materialele utilizate si variantele de
implantare, subliniind importanta adaptarii tehnologiei la cerintele clinice actuale.
Tijele centromedulare moderne sunt concepute pentru a oferi un echilibru intre
stabilitate si flexibilitate, permitdnd consolidarea osoasa fara a compromite

vascularizatia sau integritatea tesuturilor prin incizii sau disectii excesive.

Se evidentiaza si rolul imagisticii intraoperatorii si al tehnologiilor de ghidaj
computerizat Tn optimizarea pozitionarii implaturilor. Este descrisd tendinta de
chirurgie asistata robotic sau navigata, precum si utilizarea imprimarii 3D pentru
personalizarea dispozitivelor ortopedice. Cu toate acestea, se atrage atentia asupra
costurilor ridicate si a complexitati acestor sisteme, aspecte care limiteaza

aplicabilitatea in spitalele publice sau n regiuni cu resurse reduse.

Este discutat conceptul de tehnologie intermediara, o solutie care combina
eficienta biomecanica cu accesibilitatea economica. Tija ,Croicu” se Thcadreaza in
aceasta categorie, fiind conceputa pentru a rezolva limitarile tijelor centromedulare
standard, fara a necesita o infrastructura tehnologica sofisticata. Prin abordarea
pragmatica, lucrarea demonstreaza ca inovatia nu presupune intotdeauna
complexitate, ci mai degrabd adaptare la nevoile reale ale actului medical si

accesibilitate.

Se contureaza astfel necesitatea unor dispozitive adaptate nevoilor clinice,
care sunt usor de utilizat, cu un timp operator redus si costuri optimizate. Aceste
premise justificd dezvoltarea si testarea tijei ,Croicu” care va fi detaliatad in aceasta

lucrare.



Capitolul Il — Osteoporoza si impactul tratamentului cu bifosfonati

Acest capitol analizeaza cele mai frecvente comorbiditati care influenteaza
prognosticul fracturilor — osteoporoza. Lucrarea ofera o prezentare detaliatd a
procesului fiziopatologic al pierderii masei osoase, subliniind impactul acestuia
asupra integritatii structurale osoase si asupra riscului crescut de fracturi.
Osteoporoza afecteaza cu predilectie populatia varstnica, insa poate fi intalnita in

forme secundare n cazul pacientilor tineri cu afectiuni metabolice.

Un aspect central al acestui capitol este reprezentat de analiza tratamentului
cu bifosfonati si a complicatiilor asociate utilizarii cronice a acestor medicamente.
Este prezentat mecanismul de actiune al bifosfonatilor, capacitatea lor de a inhiba
resorbtia osoasa si efectele benefice asupra densitatii minerale osoase. Cu toate
acestea se insista asupra riscului fracturilor atipice de femur, care pot aparea in urma
utilizarii indelungate a bifosfonatilor, in special in regiunea subtrohanteriana si in

regiunea diafizara femurala.

Lucrarea subliniaza dificultatea diagnosticului precoce al fracturilor atipice si
importanta monitorizarii pacientilor tratati cu bifosfonati. Se discuta posibilele
alternative terapeutice, cum ar fi denosumabul sau terapia secventiald dar si nevoia
unei evaluari personalizate a riscurilor in tratamentul osteoporozei. Relevanta
acestor informatii este stréns legata de studiul clinic detaliat in capitolele urmatoare
in care sunt investigate fracturi atipice aparute la pacienti dupa tratament indelungat

cu bifosfonati pentru combaterea osteoporozei.
Capitolul IV — Studiul biomecanic al tijei ,,Croicu”

Acest capitol constituie una dintre cele mai importante componente ale
lucrarii, evidentiind contributia originala a acestei teze de doctorat prin realizarea
unui studiu biomecanic aplicat asupra unei tije centromedulare inovatoare — tija
,Croicu”. Cercetarea a pornit de la necesitatea optimizarii solutiilor de fixare interna a
fracturilor diafizare, in special in contextul dificultatilor intalnite in practica clinica

curenta prin utilizarea implanturilor existente. Aceasta teza de doctorat propune o tija



proiectata in asa fel incat sa imbunatateasca stabilitatea conferitd prin osteosinteza

printr-un mijloc versatil si facil de utilizat in practica clinica.

Studiul a fost conceput si executat in conditii de laborator si a implicat
testarea biomecanica a tijei ,Croicu” prin protocoalele standard de testare
biomecanica si apoi o comparatie cu alte materiale de osteosinteza utilizate in cazul
fracturilor diafizare. Paramentrii evaluati au inclus rigiditatea axiala, rezistenta la
torsiune si la deformare sub sarcind. Pentru a reportuce conditii clinice, au fost
utilizate modele osoase de provenieta pornica, replicand prin forte controlate in medii
simulate rezistenta fiziologica la incarcare a osului. Rezultatele au aratat performanta

superioara a tijei ,Croicu”

De asemenea, se remarca simplitatea designului, care permite insertia
ghidata fara necesitatea unui sistem complex de navigatie, precum si versatilitatea
tijei pentru multiple tipuri de fracturi diafizare. Este evidentiatd corelatia dintre
geometria tijei si stabilitatea oferitd, subliniind importanta optimizarii sediului de
blocare. In final se argumenteazd ca tija ,Croicu” nu doar respectd necesitétile
biomecanice dar si raspunde cerintelor de accesibilitate si este o varianta eficienta si

din perspectiva costurilor.
Capitolul V — Studiul clinic

Studiul clinic desfasurat are ca scop evaluarea vindecarii osoase in cazul
pacientilor care au suferit fracturi atipice si au fost tratati chirurgical prin osteosinteza
cu tije centromedulare. Pacienti inclusi in studiu au fost selectati pe baza unor criterii
de incluziune riguroase. Datele clinice au fost colectate retrospectiv si prospectiv,
incluzadnd informatii prinvind tipul fracturii, comorbiditdtile asociate, durata

tratamentului cu bifosfonati si mecanismul de producere al fracturii.

Analiza rezultatelor a evidentiat un grad inalt de consolidare osoasa si o rata
scazuta a complicatiilor posteoperatorii. S-a remarcat un timp mediu de vindecare
usor andelungat. De asemenea durerea postoperatorie a fost redusa iar pacientii si-

au reluat functia de locomotie intr-un interval de timp scurt. Evaluarile functionale au



fost realizate folosind scoruri clinice validate precum scorul Parker pentru evaluarea

fracturilor si scorul de functionalitate pentru evaluarea fracturilor.

Un alt element important al studiului clinic este analiza fracturilor atipice
asociate tratamentului cu bifosfonati, observate in cazul subpopulatiei din esantionul
analizat. Se evidentiaza diferenta de comportament biomecanic si biologic al acestor
fracturi si procesul diferit de vindecare comparativ cu osul non patologic, subliniind

astfel necesitatea adaptarii terapeutice personalizate.
Capitolul VI — Analiza economica

Pe parcursul acestui capitol, este evaluata implicatia economica asupra
sistemelor medicale adusa de tijele centromedulare in practica medicala curenta, din
perspectiva cost eficientei, sustenabilitatii si accesibilitatii. Pornind de la premisa ca
sistemele de sanatate se confrunta cu presiuni bugetare crescute, este necesara o
analiza riguroasa a raportului cost beneficiu al fiecarei inovatii terapeutice. Lucrarea
subliniaza ca succesul si eficienta unui dispozitiv medical nu este determinat doar de

performata clinica ci si de accesibilitatea, versatilitatea si facilitatea utilizarii acestuia.

Pentru realizarea acestei analize, au fost colectate date din surse clinice si
financiare, incluzdnd costuri legate de materialele utilizate, durata interventiei
chirurgicale, timpul de spitalizare si necesarul de reinterventii. Tijele universale
permit o reducere a timpului operator si al complexitatii tehnice, ceea ce se traduce

in scaderea consumului de resurse.

Lucrarea include o comparatie detaliata intre tijele centromedulare
conventionale si tijele centromedulare universale existente in practica, demonstrand
o eficientd economica superioara fara a compromite rezultatele clinice. Se
argumenteaza ca aceste solutii pot fi implementate la scara larga, inclusiv in spitalele
cu dotare tehnica medie, contribuind astfel la democratizarea accesului la tratamente
ortopedice eficiente. Lucrarea pledeaza pentru integrarea criterilor economici in
eficientizarea deciziilor terapeutice, in special in contextul in care este posibila

optimizarea utilizarii resurselor.



Contributii originale

Lucrarea propusa se remarca printr-o abordare integrata care combina
analiza teoretica, cercetarea experimentald, clinica dar si financiara a solutiilor de

osteosinteza utilizate pentru tratamentul fracturilor diafizare.

Printre contributiile originale cele mai importante se numara studiul unui
implant inovativ si validarea performatelor biomecanice superioare in laborator. Tija
croicu aduce beneficii clare in termen de stabilitate si usurinta in implantare, fara a
necesita resurse costisitoare sau tehnologii accesibile numai in facilitati
supraspecializate. Astfel inovatia se plaseasa la intersectia dintre cercetarea aplicata
si practica medicald, oferind o varianta de osteosinteza care ar putea fi disponibila si

n medii cu resurse limitate.

Lucrarea evidentiaza si importanta unei abordari multidisciplinare in
dezvoltarea de solutii terapeutice, integrand perspective din ortopedie, biomecanica,

imagistica si economie medicala.
Concluzii

Concluziile formulate reflectd atat profunzimea investigatiei stiintifice, cat si
relevanta practica a rezultatelor obtiunite. Autorul demonstreaza ca tija
centromedulara ,Croicu” raspunde unor nevoi reale din practica ortopedica, validand
ca aceasta varianta inovativa de osteosinteza ofera o alternativa viabila la

implanturile existente in practica curenta.

Concluziile sustin ideea ca progresul in medicind presupune nu doar
excelenta tehnologica, ci si adaptabilitate la contextul real in care este aplicat actul
medical. Prin aceasta contributie, aceasta lucrare nu ofera doar un nou dispozitiv, ci
si un model de gandire clinica orientata spre inovatie responsabila, accesibilitate si

versatilitate.



