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AHHOTAIIAA
I'emaToreHHBIII OCTEOMHEJIUT — OJTO FHOMHOE IIOpaskeHHe KOCTHOTO-MO3Ta M IIPHJIesKallnei
KOCTHOI OCHOBBI, KOTOPOE 3aTeM BOBJIEKAET B IIATOJIOTHYECKUIN IIPOIlecC HAIKOCTHUILY U
OKpy:KafoIme MArkme TKaHu. VH@eKImoHHble areHThl HpH 3TOM 3a00JIeBAHUH IIOIIALAI0T B
KOCTHBIM MO3r ¢ TOKoM KpoBu. OcTpoe BocmaJieHHe KOCTHOTO MO3Tra y B3POCJBIX BCTPEUYAETCS
KpaiiHe peaKo, Kak MPaBHUJIO, 3TO 00JIE3HDb JEeTCKOr0 M IMOJPOCTKOBOIO IIepHroaa. BupyieHTHOCTE
MHPUITEPYIOIIEr0 OpraHu3Ma, pasMep 0aKTepHaIbHOI0 MHOKYJIATA M PEe3UCTEHTHOCTh X03sIMHA
OIIPEJIeJISIIOT, BOSHUKAET JIN MH(peKIrsd. BUpyIeHTHOCTS 30JI0THCTOrO CTA(PHIOKOKKA, HAN00Iee
pacIpoCcTpaHEHHOIo IIaTOTeHa, 3aBHUCHUT OT OTHOCHTEJIbHON Hed(P(EKTUBHOCTH BPOKIEHHBIX
3aIUTHBIX CHJI XO03sIHMHA I[IPHU 00phOe ¢ BHEKJIETOUHBIMM TOKCHHAMH M (pepMeHTaMH,
KOMIIOHEHTAMHM KJIeTOUHOM creHKH, OakrepmanbHoii JIHK u skcmpeccuein kamcyibl, xoTopast
SIBJISIETCSI OCHOBHBIM (PAKTOPOM, OIIPEeIesISIONINM BUPYJIEHTHOCTh. lIpoitecc B3ammomericTBus
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OaxkTepuili ¢ TKAHAMU XO3AMHA B BBICIIEH CTeIeHH AWHAMHYEH W IIOABEPIKEH MOIYJISIIHI
PEryJIATOPHLIME MeXaHM3MaMH OakTepuil, (PAKTOpaMH OKPYKAWIIEH Cpembl, 3allUTHBIMHA
MeXaHU3MAaMHU X03IMHA ¥ aHTHOAKTepHAaJIbHON Tepallue.

Kirouesrie citoBa: OcreoMuenT, OCIIOMKHEHMS, IPOTHBOBOCIIAJIUTE/IbHBIE, Je)OPMAIlks, KOCT.
In general, with timely diagnosis of NBO and early administration of pathogenetic treatment,
the outcome of the disease can be good. However, if uncontrolled severe inflammation persists
for a long time, it can lead to the development of complications. Complications of nonbacterial
osteomyelitis suggested by Stern M [2] Complications of NBO

Pathological fractures

Limb deformity

Spinal deformities: kyphosis, scoliosis, kyphoscoliosis

Bone spurs/hyperostosis

Delayed axial growth leading to shortening of a skeletal section (segment)

Local delay (asymmetry) of growth leading to deformation of a part (segment) of the skeleton
Treatment of nonbacterial osteomyelitis

Currently, therapy for non-bacterial osteomyelitis has not been developed; there are only
research results on the effectiveness of non-steroidal anti-inflammatory drugs,
bisphosphonates, IL-1 and TNF-a inhibitors. However, the timing of this or that therapy, the
criteria for its effectiveness and the long-term outcomes of therapy are still unknown.
Nonsteroidal anti-inflammatory drugs

Nonsteroidal anti-inflammatory drugs (NSAIDs) have found widespread use in many areas of
medicine due to their anti-inflammatory, analgesic and antipyretic effects. The anti-
inflammatory effect of NSAIDs is explained by their inhibitory effect on the synthesis of
prostaglandins. An increase in prostaglandin production is accompanied by damage to cell
membranes, including lysosome membranes. This leads to the release of lysosomal enzymes.
Prostaglandins play a role not only in the development of inflammation, but also in reactions
such as blood clotting, bone metabolism, nerve growth and development, wound healing, kidney
function, maintaining microcirculation levels, and immune responses. It is currently known
that in the human body prostaglandins are synthesized in the form of two isoforms - constantly
synthesized (COX-1) and inducible (COX-2) [1]. NSAIDs are not only a first-line drug of therapy,
but also an integral component when using combination therapy . The most common treatment
for NBO 1s naproxen at a dose of 10-15 mg/kg/day for an extended period, averaging 12 to 25
months [1]. According to the German registry of NSMO, therapy with naproxen at a dose of 15
mg/kg for a year reduced the number of clinical and radiological lesions by 2.5-4.0 times, and
reduced the main indicators of disease activity [3]. According to Vogeku A. et al. the expected
effectiveness of NSAIDs was 57%. [1]. Indomethacin is prescribed at a dose of 1.5 - 2.5
mg/kg/day. The presence of indomethacin effects such as suppression of osteosclerosis and
inflammation due to inhibition of prostaglandin synthesis has made it possible to effectively
use it in the treatment of NBO and often makes it the drug of choice, especially in the presence
of vertebral lesions [3]. It is also possible to use other drugs from the NSAID class, such as
diclofenac, nimesulide, ibuprofen, especially in cases of non-vertebral (peripheral) lesions in the
presence of concomitant arthritis, but priority still remains with indomethacin and naproxen.
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Glucorticoids have a powerful anti-inflammatory effect, suppressing the synthesis of anti-
inflammatory cytokines - interleukins - 1, 6, 8, tumor necrosis factor-a and prostaglandins [3].
Glucocorticoids, used in the form of a short course lasting 2 - 3 weeks at a starting dose of 2
mg/kg, can quickly stop inflammation in the bone, pain, fever, and normalize activity indicators.
According to Borzutzky A and co-authors [8], the expected effectiveness of glucocorticoids was
95%; however, after completing a short course, a relapse of the disease 1s possible. To use
glucocorticoids, confidence in the diagnosis is necessary, since in case of an error, especially in
the case of a tumor process, their use is fraught with modification of not only the clinical, but
also the morphological picture (medicinal pathomorphosis), which leads to late diagnosis of the
disease, erroneously regarded as NBO. Therefore, the widespread use of GCs in the treatment
of NBO is not recommended.

In most cases, therapy with pamidronic acid for non-vertebral lesions is carried out when
therapy with NSAIDs, glucocorticoids, and DMARDs is ineffective, while for spinal lesions,
bisphosphonates in combination with NSAIDs are first-line therapy. Bisphosphonate therapy
has a number of advantages: relatively low cost, rapid onset of effect, pronounced analgesic and
anti-inflammatory effects. However, like any drug, bisphosphonates have their drawbacks,
which limits their widespread use in pediatric practice. The main disadvantages of
bisphosphonates include long-term persistence of the drug in the bone (sometimes > 10 years),
the presence of transient hypocalcemia, the development of secondary bone fragility with long-
term use, inhibition of linear growth when used in large doses, and the lack of pediatric
indications. Due to the fact that bisphosphonates remain in the bone for years and in small
doses enter the systemic circulation for a long time, the issue of safety of use in adolescent girls
1s being discussed in relation to the possible risks of penetration through the placenta and
effects on the fetal skeleton during pregnancy. The negative effect of bisphosphonates on the
formation of the fetal skeleton has been shown in animal studies; however, in relation to
humans, the available literature contains the results of two meta-analyses indicating its safety:
in a meta-analysis from 1950-2008. 51 cases were described [6], and in a meta-analysis from
1945 to 2014. - 65 cases of BF use during pregnancy [7]. In none of the cases was it described
with TNF-a inhibitors IFNO-a) Tumor necrosis factor (TNF-tumor necrosis factor) received its
name due to its ability to cause hemorrhagic necrosis of a number of tumors. TNF-a is one of
the most well-known proinflammatory cytokines, playing a key role in the development of
inflammation in rheumatoid arthritis, Crohn's disease and other immune-mediated diseases.
TNF-a promotes the development of symptoms of endotoxemia - fever, weight loss, leukocytosis,
sepsis, and stimulates the processes of osteoporosis and osteomalacia [2].

Diagnostic errors in hematogenous osteomyelitis in children

As previous studies have shown, timely comprehensive use of traditional methods of surgical
treatment of HO in children does not exclude an unsatisfactory course of the disease.
Consequently, the search for new approaches and methods of surgical intervention on the site
of osteomyelitis can significantly affect the results of treatment in general.

The choice of aspiration drainage in the treatment and prevention of osteomyelitis was based
on the fact that the aspiration technique in surgery has been used since the end of the century
before last in the treatment of purulent-inflammatory diseases and the prevention of
complications. Until now, it has been used as an independent method, or as an integral part of
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other methods for draining a purulent focus, and has proven itself to be an effective and safe
technique. This made it possible not to conduct experimental studies on laboratory animals and
to apply the method in clinical practice.(13)

As can be seen from the analysis of the above literature review, surgery and various drainage
techniques are the main ones in the complex treatment of osteomyelitis, and essentially one of
the methods of actively influencing the course of the inflammatory and regenerative process in
tissues. However, bone drainage techniques are not considered a major factor in bone
regeneration. The concept of active treatment includes a complex of conservative and surgical
measures aimed at maximally reducing all phases of the inflammatory process. Its purpose is
tissue healing according to primary or primary intention

When characterizing asiirrational drainage and its application in practice, it is necessary to
take into account its features. Underestimation, and on the other hand, overestimation of its
capabilities, sharply reduces the quality of its use in patients with osteomyelitis. Only
indications and correct implementation of the technique increase its effectiveness.

The term “aspiration” (suction, suction) implies an active, or more precisely, forced nature of
the effect on the outflow of wound exudate. Thus, the term "aspiration" is sufficient. He explains
and characterizes the sign of “active” “forced” drainage. The only difference can be in the degree
of vacuum used for aspiration. Therefore, in future work the term “aspiration drainage” will be
used.(5)

The method first of all had to take into account and eliminate the conditions and mechanisms
that support and contribute to the transition of inflammation to the chronic stage. In practice,
show and explain how the gradual restoration of regenerative processes in the bone occurs.
Considering the characteristics of the bone structure and the architectonics of the blood vessels,
the healing process cannot take the same duration as in soft tissues. First of all, it will differ in
the duration of the course and surgical treatment, that is, in the timing of drainage of the bone
purulent focus. During this period, conditions that support the mechanism of inflammation and
destruction of bone tissue should be gradually eliminated.

In cases where the technique is forced to be applied late in the acute stage of the disease, it
should be easy to implement and quickly and reliably evacuate the formed pus from the lesion.
First of all, stop or sharply reduce the resorption of purulent inflammation products into the
blood and lymphatic system, which are pathways to the development and maintenance of
toxicosis, as well as the spread of the purulent process beyond the bone. Subsequently, achieve
complete elimination of the etiological microbial factor, or their association and inflammation
products from the bone purulent focus. In the future, maintain these conditions for the period
of restoration processes in the bone tissue affected by the osteomyelitic process. If the goal of
general therapy is to protect and normalize homeostasis, then the goal of surgical treatment
should not be the simple elimination of pathological conditions in the lesion, but the creation of
new conditions for the long process of recreating young bone structures, that is, neogenesis.
Give the bone the properties of mature tissue and provide strength for mechanical load and
resistance to infection, preventing relapses of inflammation. In those clinical situations where
1t 1s not possible to apply the technique in the early stages in order to prevent destruction in
the bone, in subsequent treatment it should have, regardless of the general capabilities, a local
stimulating and optimizing effect on osteogenesis.(4)
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To do this, the treatment method must have certain properties and parameters that organically,
without further disrupting the functions of the body, would methodically and constantly
influence the specified mechanisms of the pathogenesis of the disease. The treatment method
should have low surgical trauma. The operation itself would be perceived adequately and
realistically by the patients themselves. It is very important and desirable that the patient or
the parents of a small patient participate in the process of further treatment after the operation.
The aspiration method of treatment has all these advantages. The study of its technical side of
impact on the inflammatory process in the lesion showed that it has proven itself to be quite
pathognomonic from this point of view.

Next, it was necessary to determine the timing and volume of surgical intervention when using
the method of long-term aspiration drainage. The recommended surgical tactics are somewhat
different from the known recommendations. It comes not only from the time frame in
determining the duration of drainage. In general, it can be formulated as follows: the more
severe the patient’s general condition and the less pronounced compensatory, that is,
regenerative changes in the bone, the more sparing the amount of surgical intervention used.
So that the technique could be used as an initial step in preparing the patient for radical
surgery. (9)
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