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BONE CONSOLIDATION - HIGHLIGHTS
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Abstract: In this material we have attempted to conduct a review of the current research stages
regarding bone consolidation and to determine certain milestones for future research. Fracture healing
depends on a cascade of complex events: the induction phase of osteogenic cells, the inflammatory
reaction, the formation of the fibrocartillage callus, of bone callus and remodeling, all these stages
extending over a period of several months. Physical factors involved in the acceleration of bone
consolidation and unanimously accepted in the international medical community are: ultrasonotherapy,
electrostimulation and mechanical charge. From a chemical point of view, there are substances that
influence the development of the bone callus. In conclusion, the therapies based on the amplification of
natural biologic phenomena of healing using electromagnetic media, ultrasounds or osteogenic proteins
are the key developments in the research regarding bone consolidation.

Rezumat: Tn materialul prezentat am Tncercat s facem o trecere in revistd a cercetarilor privitoare la
consolidarea osoasi (i sa stabilim cateva repere care ar putea fi puncte de plecare pentru viitoarele
cercetari. Vindecarea fracturilor depinde de o cascada de evenimente complexe: faza de inducere a
celulelor osteogenice, reacria inflamatorie, formarea calusului fibrocartilaginos, a calusului 0s0s si
remodelarea, toate aceste etape succedandu-se pe o pericada de mai multe luni. Factorii fizci
implical]i Th accelerarea consolidarii osoase (i acceptalli Tn unanimitate de comunitatea medicala
internalJionala sunt ultrasonoterapia, electrostimularea [1i Tncarcarea mecanica. Din punct de vedere
chimic, existd substan(e care intervin Tn dezvoltarea calusului osos. Tn concluzie, terapiile fondate pe
amplificarea fenomenelor biologice naturale de vindecare prin medii electromagnetice, ultrasunete sau

proteine osteogenice reprezinta principalele repere in cercetarea privind consolidarea osoasa.

SCIENTIFIC ARTICLE OF BIBLIOGRAPHIC SYNTHESIS

In this material we have attempted to conduct areview
of the current research stages regarding bone consolidation and
to determine certain milestones for future research. For a long
period of time researches in orthopedics — traumatology were
centered more on the development of new techniques and
implants and less on the intimate mechanisms of bone
consolidation. However, the last decade has marked an
orientation of research on the possibilities to accelerate bone
consolidation, probably due to the fact that the long
consolidation period of fractures has a negative social, economic
and medico-legal impact.

Fracture healing depends on a cascade of complex
events. the induction phase of osteogenic cells, the inflammatory
reaction, the formation of the fibrocartillage callus, of bone
calus and remodeling, all these stages extending over a period
of severa months. The existence of certain factors which
definitely influence the healing process of the bone tissue leads
eventually to the absence of consolidation. These factors act at
the level of each stage in the process of bone consolidation. The
factors involved are of two types. physical and chemical factors.

Physical factors involved in the acceleration of bone
consolidation and unanimously accepted in the internationa
medical community are: ultrasonotherapy, electrostimulation
and mechanical charge. With regard to these factors, although

the positive consolidation effects have been proven, the intimate
mechanism is not yet entirely known and accepted (10). We can
certainly assert that these factors act at the level of all
consolidation stages, with limitations (3). Thus, it has been
demonstrated that any aggression on the fractured ends although
it practically destroys the bone capital, has an osteogenic
potential. The mechanical charge of the fractured fragments in
the direction of the normal force lines also favors bone
consolidation. For this reason, an exaggeratedly rigid implant
may lead to the creation of pseudarthroses or delays in
consolidation. The simple (7,8,9) or pulsating (13,14)
ultrasonotherapy proves advantageous at the level of the fracture
center, helping in all stages of bone callus formation. However,
this method is self-limiting due to the thermal effects which may
culminate in periosteal necrosis (6) and also due to the fact that
the newly formed bone following stimulation has wesker
mechanical properties as compared to the non-stimulated bone.
Electrostimulation, although has positive effects, is self-limiting
in the presence of metallic implants.

From a chemical point of view, there are substances
that influence the development of the bone callus. An important
part is played by oxygen. Thus, depending on the presence or
absence of oxygen, cellular transformation takes place, resulting
in the first instance in the formation of bone tissue and in the
second case in the formation of cartilaginous tissue (1). Just like
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vitamin D, they have a beneficial influence on the
mineraization process of the collagen matrix (2) but, without
impacting on the consolidation speed, their effect being more
qualitative than quantitative. The first phase of consolidation —
namely the inflammatory phase — the formation and
organization of fracture related hematoma offers us few
possibilities of intervention. Although there are enough factors
that act at this moment of consolidation, especially those which
influence the coagulation process, the dreadful systemic
complications (deep vein thrombosis and pulmonary embolism)
prevent us from influencing the process. Furthermore, the
medication administered for the prophylaxis of the above
mentioned complications is a risk factor for pseudarthroses and
delay in consolidation. The first stage that is most accessible in
order to accelerate the consolidation of the fracture site is the
stage of the fibrous callus. During this stage we may step in with
a series of growth factors (12), factors of tumor growth (4,5),
osteogenic proteins (15), factors which influence angiogenesis.
Thus, the research of the last decade have been centered on the
intervention at this level, numerous large scale studies being
conducted, with promising results (11).

In conclusion, the therapies based on the amplification
of natural biologic phenomena of healing using electromagnetic
media, ultrasounds or osteogenic proteins are the key
developments in the research regarding bone consolidation.
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