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ABSTRACT

been described.

The analyses of the existed literature devoted to chronic recurrent hematogenous osteomyelitis
have been performed in this study. Pathogenesis and morphologic picture of the disease have
been studied in detail. It has been presented modern imaginations about clinical manifestation and
diagnostic of chronic recurrent hematogenous osteomyelitis. The principal basics of the complex
therapy and surgical methods of treatment of chronic recurrent hematogenous osteomyelitis have
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1. INTRODUCTION

Problem of treatment chronic osteomyelitis does
not lose its actuality in surgery and traumatology
in spite of the achievements of the modern
medicine. So that according to the data of many
authors in the structure of the diseases regarding
purulent-surgical infection chronic osteomyelitis
is 7-12% and among pathologies of locomotor
apparatus it is up to 6% of cases [1,2]. However

in spite of the modern achievements in the
treatment of chronic osteomyelitis recurrences in
such pathology are not decreased and according
to the data of different authors it is 58-78%.
During recurrences of the disease patients were
remained untreated during ten years and often
were undergone repeated surgical interventions
(73,9-80%) [3]. During disease recurrences the
child is doomed for suffering of many years and
chronic invalidity (50-90%) [1]. Especially

*Corresponding author: E-mail: suzayn@mail.ru, Isgp1972@mail.ru;



dramatic is the development of chronic recurrent
hematogenous osteomyelitis (CRHO) in the
contrast with children and adolescent contingent
[2]. The last ones undoubtedly put the necessity
of solving problems of going to the army,
physical exertions and many situations which
have been connected with able-bodied age.

2. PATHOGENESIS AND MORPHOLOGY
OF CHRONIC HEMATOGENOUS
OSTEOMYELITIS

Pathogenesis  of  chronic  hematogenous

osteomyelitis has been studied by

some authors [4]. It is known bacterial
infection could cause local inflammation in the
bone tissue with microthrombic processes with
local/general syndromes of disseminated
intravascular ~ coagulation.  Such  process

subsequently led to the lyses of the tissues [5,6].

The decreased immunologic resistance of the

human organism in this disease worsens

treatment results and lead to unstable effects
which could cause to the recurrences of the
bone-purulent process [7]. For the present time
pathomorphological changes in osteomyelitis, in
particular acute and chronic types have not been
studies well. However the requirements to the
diagnostic and radical surgical treatment of
CRHO dictate the necessity of the new
understanding of this problem. During the
recurrences of the disease morphological
changes have a special character [5]. Bacteria
localized in bone tissue have been intensively
propagated inducing acute reaction of
inflammation and provoking of cell destruction.
Necrosis and bacterial inflammatory reaction
quickly disseminating on gavers canals of the
bone reaches periostitis which in children is
closely adjacent to cortex. Significantly big in size
subperiostal abscesses have been formed
quickly which disseminate in the longer distant
on the bone. Inflammatory infiltrate exfoliating of
the periosteum could cause the disorders of the
blood supply with the development of
suppuration and ischemic injuries led to the
segmental necrosis of the bone and forming of
sequesters [8].

3. MODERN IMAGINATIONS ABOUT
CLINICAL MANIFESTATION AND
DIAGNOSTIC OF THE CHRONIC
HEMATOGENOUS OSTEOMYELITIS

Chronic osteomyelitis develops during
unfavorable course of the acute hematogenous
osteomyelitis (OHO). In spite of that in the last
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years it has been observed tendency to the
decrease of transition OHO in chronic stage of
this index from 10 to 60%, the most authors
consider that these results are not very
comforting [3]. The basic causative agent of CHO
is considering pathogenic staphylococcus,
however, gram-negative microorganisms began
to have a big importance particularly the
frequency of determination proteus was
increased from 4,7% to 16,4% and
Pseudomonas aeruginosa from 3,8% to 11,3%.
Also their different associations have been
frequently identified [9,10]. In the first place
forming of chronic osteomyelitis depends on the
periods and treatment adequacy of OHO and
also depends on the massiveness of the focus of
bone injury, character of microflora preceding
taking of antibacterial drugs, immunological
status and many other factors [7].

Instrumental methods of diagnostic  of
osteomyelitis have been described in detail. One
of the most frequently used informative methods
is X-ray examination. Diagnostic of osteomyelitis
according to the data of X-ray examination is
going to have objective limits and not always
allow us identify intraostal abscesses with high
precise. In CRHO massive periostal thickenings
and osteosclerosis make difficulties the precise
diagnostic of the pathology [4,11]. Methods of
osteophebography and osteophebotomography
have described in detail and the evaluation of the
effectiveness of these methods of diagnostic has
been made [12]. In the fistula types of
osteomyelitis  fistulagraphy allows us to
determine form and size of cavities, direction of
the sinus tract and purulent leakages [13]. For
the last decade’s radioisotope methods of
investigations, computed tomography (CT) and
magnet resonance imaging (MRI) have been
successfully used to diagnose the character of
pathology. Radioisotope methods allow us to
visualize not only inflammation focus, but also to
determine the activity of the inflammation
process which is especially important during the
development of indications to perform bone-
plastic surgical interventions [12,14]. The
importance of CT and MRI are going to have first
of all for the specification proportion of the injure
— determination of the cavities due to
inflammation destruction, cortical defects and
allow us with high precision identify intraosteal
abscesses and also give us the possibility to
control restoration process of the bone tissue in
postoperative period [13,15].

Significant changes of the blood’'s protein
composition which is directly proportional to the



severity of the process have been observed
during transformation of the osteomyelitis
process to the chronic stage. During the study of
the S-reactive protein level could allow
objectively judged about the development of
inflammation process to one or the other side in
the nearest time [9].

As it is known, the course of any somatic,
surgical and infectious disease has been carried
out by endogenous intoxication (El). In that case
in the literature study of EI in chronic
osteomyelitis has been paid a big attention [16].

Numerous clinical observations show that
osteomyelitis is carried out by significant signs of
secondary immunodeficits which could vary from
insignificant changes until rood shifts in all stages
of the immune defence, in metabolic processes
and hemodynamic. In that case the early
immunodiagnostic and immunological monitoring
of the treatment effectiveness is one of the
integral complexes of diagnostic and treatment
[7]- In purulent-septic diseases the study of the
level of immune mediators — cytokines have
been paid a big attention. In the available
literature we have not found out data regarding
investigations of the cytokine levels (IL-1a and
IL-8) in CRHO. Determination of cytokine levels
pursues different purposes: assessment of
severity process of the disease course,
effectiveness of therapy, prevention and others
[17].

4. COMPLEX TREATMENT OF CHRONIC
HEMATOGENOUS OSTEOMYELITIS

The overwhelming majority of the authors
concurred in their opinion that patients with CHO
need in the complex treatment including
normalization of metabolic disorders and
functional impairments of the organs and
systems of the organism, antibiotic therapy,
correction of the immune system and local
sanitization of the focus [18,1,8]. Antibacterial
therapy takes the leading place in the treatment
of patients with CHO. During selection of the
antibacterial medication it is needed taking into
consideration not only sensitivity of the causative
agent, but also the ability of the active substance
to penetrate and accumulate in the bone tissue.
Until now, there is no general consensus
regarding periods and durations of antibacterial
therapy of CHO. One group of authors considers
that injection of antibiotics from 7-10 days until 3
months before surgical operation is rational. The
others suppose that antibiotic therapy before
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surgical operation is irrational, because long term
and in the most cases unstructured antibiotic
therapy leads to the sensitization child’s
organism, dyspepsia, immune depression and
microflora becomes insensitive to the used
antibacterial medications [19-21].

For the last decades it has been appeared a
series of the new methods of extracorporeal
detoxication, in the first place hemofiltration and
ultrahemofiltration which are gradually excluded
such classical methods as hemodyalises,
hemosorption and plasmapheresis [22].

Many authors have been pointed to the
effectiveness of parenteral use of such
medications as y - globulin, anti-staphylococcal y
- globulin, normal immunoglobulin and anti-
staphylococcal plasma in children with CHO.
These medications with their wide acting
spectrum increase host defenses and also lead
to the disintoxication. However, due to the
opinion of  some authors performing
immunotherapy before surgical operation is not
reasonable in connection with additional allergic
reaction of the organism and the absence of the
effect during unsanitization of the purulent focus.
The others emphasized the necessity of
including immunologic medications during 7-12
days before surgical operation which due to our
opinion is more substantiated [7].

There are also serious disagreements due to the
periods of surgical intervention. These periods,
according to the data of some authors vary from
1-2 to 6-12 months after beginning of the
disease. Supporters of the early surgical
operation consider that postponement of it until
3-4 months lead to the significant changes by the
side of internal organs and decreasing of the
immune status. Numerous supporters of the later
interventions recommend waiting for the time
before forming of clearly marked demarcation of
sequesters which could be occurred in the
periods from 3 to 6 months from the beginning of
the disease [23].

Surgical treatment of CHO is one of the most
important stages of the CHO treatment and
directs to the removing of sequesters and
necrotic areas, excision of healing tissue and
fistulas [24]. For the present time one of the
basic stages of surgical intervention of CHO in
children is left sequesternecrectomy. There are
debates regarding access to the focus of injure
[17]. Due to the opinion of some authors,
operational access should be passed through



healthy tissues, out of fistulas and scars. The
intention of the wound edges is not admitted.
This is the needed requirement to blind suturing
which for the last years is method of choice. At
the same time some authors are the supporters
of performing aspiration and flowing-washing
methods instead of using blind suturing [8].
Process of operation beginning from dissection
of sequestral cavity, removing of sequesters,
curettage of granulation and dissection of the
bone-narrow canals are good covered in the
existed literature [17]. During surgical operation
bone cavity has been undergone by the physical
methods of processing and irrigated by antiseptic
fluids. Hydrogen peroxide, furacillin, spirits,
chlorhexidine, iodine, silver fluid and others have
been proposed to this effect [8].

Local antibiotic therapy is performed by fractional
injections of them into the bone cavity through
micro irrigators within 6-8 days. However, some
authors are not supported local antibiotic therapy
considering that it is increased risk of reinfection
by the use of micro irrigators and drainages [19].

After the main stage of surgical treatment of
CHO - sequesternecrectomy and removing of all
granulated and inflamed tissue method of filling
bone cavity plays the important role for
successful outcome of the all complex treatment.
Different methods of the substitution of the
residual cavity, such as hemostopping according
to Shede, myoplastic and use of various
transplants have been described. Large number
of different materials, such as gypsum, gelatin,
paraffin, catgut, celluloid, placenta, pieces of
muscle, rubber, charcoal, organic glass and
many others has been proposed. Plastic of the
bone cavity by muscle on stem for the first time
has been proposed by M.W. Schulten (1897).
Muscle filing promotes to the cleaning of the
bone wound from detritus, microorganisms and
accelerates  regeneration  processes. S.
Rakhimov has been received good and
satisfactory results in 99% of children with CHO
[6]. Along with it, there are opposite opinions
regarding possibility of using myoplastic in
children in the existed literature. The opposite
argumentation is substantiated by traumatic of
the operations, bigger percentage of transplant’s
necrotizing and development of traumatic
dermatitis. This type of plastic is permitted only in
children of the elderly age due to limited
indications [5].

At the same time, due to the opinion of V.K.
Gostishev et al., any filing is not only stimulated
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bone regeneration, but also promoted to the
development of microorganisms in the bone
cavity. Problems of using auto- and allotransplant
pointed from the above have been caused the
necessity of the search the new methods of the
bone transplantation [25].

For the present time the numerous amount of
methods of transplants’ purveyance have been
described. Due to the opinion of the authors
mineral component is oppressing factor for
changing and replacing transplants [26]. For the
present time it has been proved that transplants
of the young animal and embryos have a high
flexibility, ability to quicker assimilation and
stimulating properties. Besides that embryonic
tissue has less immune and allergic properties
and less mineralization which makes easier its
purveyance [27].

5. DIAGNOSTIC, FEATURES OF THE

CLINICAL DURATION AND
TREATMENT METHODS OF CHRONIC
RECURRENT HEMATOGENOUS

OSTEOMYELITIS

There has been only single literature regarding
diagnostic, features of the clinical duration and
treatment methods of CRHO. The authors have
been analyzed the results of diagnostic and
treatment of patients with CRHO [23]. Authors
give a high assessment of radionuclide
scintigraphy with the use of *™Tc-pirophosphate
since this method allows us to determine distant
focuses of inflammation [11]. At CRHO it also
has been determined polyvalent microorganisms
which allow making detailed antibioticogram. It
has been large attention to the immune
investigations. The asset statement for us is
implacable refusal from antibiotic therapy before
surgical operation and use of intra-arterial
method of antibiotic injection in the postoperative
period in order to make high concentration of
antibiotic in the bone cavity for the prolonged
period. The authors have been widely used
immune therapy and local enzyme therapy [24].
Unfortunately reports regarding treatment of
CRHO in children are single and odd.

6. CONCLUSION

Thus the analyses of the literature shows that
methods of diagnostic and differentiating
diagnoses of CRHO are elaborated and used as
in adults and as in children contingent. However
in the accessed literature there is not clear



indication regarding oversights of before
operational diagnostic programs which along with
errors in treatment complex could lead to the
recurrence of CHO [14]. There also have been
noted discrepancies in relation to treatment
complex itself. It concerns to the surgical access
to the pathologic focus, methods of dissection of
the osteomyelitic box, sanitization methods, and
completion of surgical operation by blind sutures
or by drainage of the focus [28]. The method of
filing bone cavity has not been clarified in detail.
In connection with it, it is not still taken the
answer about causes of the recurrences of CHO.
In the acceptable literature we have not been
determined works devoting to the problems of
diagnostic and optimization of CRHO treatment
[16].

In connection with analyses of the treatment
results of CHO presented the above and
development causes of its recurrences there
have been necessity of using radical methods of
surgical treatment — longitudinal osteotomy on
the full length of the bone diaphyses in order to
have access to all parts of the bone-narrow canal
and use of progressive methods of surgical and
alternative interventions on the affected focus.
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