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COMPARATIVE ANALYSIS OF PATHOGENS OF POST-TRAUMATIC AND
HEMATOGENOUS OSTEOMYELITIS

Ergashev V.A.
Bukhara State Medical Institute

v Resume

As a result of the study in this article, the etiological agents found in the materials obtained
during the microbiological examination of patients of different ages, acute and chronic post-
traumatic and hematogenous osteomyelitis, as well as all age characteristics, causes, etc. were
studied and analyzed in detail.
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CPABHUTEJBHBIA AHAJIN3 BO3BYIUTEJIEN IIOCTTPABMATHYECKOT'O M
I'EMATOI'EHHOI'O OCTEOMUEJINTA

Opeaues B.A.
Byxapckuii rocy1apCTBEHHBIM MEIULIIMHCKUI HHCTUTYT

v’ Pestome

B pe3ynomame uccnedosanusa 6 Oannou cmamve OblIU  UYUEHBT U OE€MATbLHO
NPOAHATU3UPOBAHBL IMUOTIOZUYECKUE A2EHMbL, 6CHIPEUAIOWUECA 8 MAMEPUATIAX, NOIYUEHHbIX NPU
MUKDPOOUOSI02UYECKOM 00C/1€008AHUL NAUUEHMOE8 PA3HO20 803PACMA, OCHMPO20 U XPOHUUECKO20
ROCIMMPAGMAMUYECKO20 U 2eMANOEHHO20 OCHEOMUeIUma, a makKyice 6ce 603PaAcmHble
0CcOoOeHHOCmU, RPUYLHbL U I.O.

Knrwouesvie cnoea: 6onbhvle Oemu, 63pocivle NAWUEHMDbL, 2eMAMOCHHBIL OCHIEOMUENUMm,
ROCIMMPAGMAMUYECKUIL  OCIMEOMUETIUM, NAMO2EHEe3, WIMAMM, MOHOKYIbMYpa, Mamepua,
UOCHMUDUKAYUSL, IMUOSIOZUYECKUTL azeHm.

IHOCTPABMATHUK BA TEMATOI'EH OCTEOMUEJIMTJIAPHJA KACAJIMK
KY3rATYBUMJIAPHUHI' KNECUU TAXJINJIN

Opeautes B.A.

Byxopo naBnat THOOHET HHCTHTYTH

v’ Pestome

Yuwoy maxonaoa onud 6opunzan maoxukomaap namudicacudoa mypau éwioazu Oemopaapoa,
YymKup 6a CypyHKaau KypUHUWIOAZU ROCHPAGMAMUK XaAMOA  2EMOMOZEH OCHEOMUEAUmMNapoa
MUKDPOOUOSIOZUK MEKWUPUWL YUYH ONUH2AH MAMEPUANIapOar AHUKIAH2AH IMUON0ZUK A2CHMIap
yupaw Kypcamkuuu, éwica 0021uK oapua xycycusmaap, cabadnaap ampogauua ypeanunou ea
Maxaun KUaIuHou.

Kanum cysnap: 6emop 6Oonanap, xkamma éwidazu 0Oemopnap, 2emMomozeH O0CHMeoOMueaumn,
nOCMpPAeMamuK  OCmeoMuenum,  naAmozeHe3,  Wmamm,  MOHOKYIbmMYpa,  Mamepua,
udenmupukayua, IMUOI0ZUK azenm.

Relevance
o date, several studies have been carried out hematogenous and post-traumatic osteomyelitis,
on the incidence of osteomyelitis, the microbiological research and aspects of the age
specific course of the disease, prevention and of patients are not fully understood [3]. In the
prevention. The degree of occurrence of formation and development of post-traumatic
etiological agents in various forms of osteomyelitis, the main mechanism is the entry
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of etiological agents into open or closed lesions
mainly along exogenous pathways. In this case,
long tubular bones (thighs, shoulders, legs,
wrists) are often observed with damage to the
epiphysis and metaphysis. Damage to bone
tissue under the influence of exogenous factors
plays an important role in the pathogenesis of
the disease [10]. The fact that microorganisms
enter the bone and cause pathological processes
occurs along endogenous and exogenous
pathways, long-term abscesses and hidden
persistent foci of infection at the site of chronic
osteomyelitis are described in detail in the
literature [5, 6].

The formation and development of
hematogenous osteomyelitis is the main
mechanism by which pathogens in the
pathological focus enter the bloodstream. This
occurs with the formation of caries [2],
sinusitis, tonsillitis, intestinal obstruction and
other endogenous pathological foci. Gradually
developing allergic reactions also predispose to
the development of hematogenous osteomyelitis
[4]. In experiments with acute and chronic
osteomyelitis, changes in the dynamics of
indicators of the immune system of animals

were revealed [8]. Acute hematogenous
osteomyelitis is one of the most frequent
purulent-septic  diseases of infants, since
bacteriological examination of biological

material (pus) obtained from sick children (p-
39) causes disease in 66.7 £ 7.5% of post-
traumatic cases. and 33.7 £ 7.5 hematogenous
osteomyelitis was reported in% of cases [7,11].

Purpose of the study: to study and analyze
in detail the etiological agents found in the
materials obtained during the microbiological
examination of patients of different ages, acute
and chronic post-traumatic and hematogenous
osteomyelitis, and also to study all age
characteristics, causes.

Material and methods
For this study, 390 adults and 68 children
with osteomyelitis were examined. Study

patients: OOM  (p-53), HOM (p-395).
Biological substances (blood, pus) obtained in
osteomyelitis of the reticular type and form
observed in children and adults were processed
by statistical variation methods.

Result and discussion

In our study, we carried out a comparative
analysis of pathogens of pathogens obtained
from biological agents obtained from post-
traumatic hematogenous osteomyelitis observed
in children (Table 1).

It was found that in posttraumatic
osteomyelitis in gram-positive cocci (35.9 +
5.4%, respectively, 10.3 £ 3.4% versus n = 28,
n = 8), the probability of germination is 3.5
times  higher than in  hematogenous
osteomyelitis,  respectively. bacteria, we
observed the opposite, i.e. they were detected
1.6 times more often in hematogenous
osteomyelitis (23.0 + 4.8%, 14.1 + 3.9% versus
n = 18, n = 11), but due to the lack of
observation units, there were no results, which
is statistically convincing (R> 0.05).

In post-traumatic osteomyelitis,
Enterobacter spp was not identified as the
causative agent, and in hematogenous

osteomyelitis S. saprophyticus and Candida
spp. As a result, it turned out that they are
associated with the stable appearance of the
organism in its own biotope.

Etiological agents of osteomyelitis (S.
aureus, S. epidermidis, E. coli, Proteus spp, P.
aeruginosa) for unknown reasons (the reason is
not specified by the parents) are mainly
causative agents of post-traumatic and
hematogenous osteomyelitis. Thus, we would
like to acknowledge that the term
"osteomyelitis of unknown etiology" was
misused in this case. An in-depth study of the
history of the formation of the disease
(pathological history) would show that these
pathogens enter the pathological lesion by
exogenous (various lesions) or endogenous
(from foci of chronic infection) pathways.

Table 1

Distribution of etiological agents from children with osteomyelitis by disease manifestations

Causative agent Post-traumatic, n=28 Hematogenous, The reasons are
n=29 unknown n=11
Absolut % Absolut % Absolut %
S.aureus 16 20,5+4,6 5 6,4£2,8* | 4 5,142,
5
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S.epidermidis 9 11,5+£3,6 2 2,6£1,8*% | 1 1,3£1,
2
S.saprophyticus 2 2,6x1,8 0 0 0 0
Enterococcus spp 1 1,3+1,2 1 1,3+1,2e 0 0
Gram-positive cocci, 28 35,9+5,4 8 10,3£3,4* | 5 6,442,
total 8
E.coli 2 2,6+1,8 7 9,0£3,2* 1 2 2,6+1,
8
Proteus spp 2 2,6=1,8 3 3,842,2+ 1 1,341,
2
Klebsiella spp 1 1,3+1,2 4 5,1+2,5* 1 0 0
Enterobacter spp 0 0 2 2,6+1,8* 1 0 0
P.aeruginosa 6 7,7+3,0 2 2,6£1,8*% | 3 3,844,
7
Gram negative 11 14,1+3.9 18 23,0+4,8* 1 6 7,73,
bacteria, total 0
Candida spp 2 2,6+1,8 0 0 0 0
Total strains 41 52,6+5,7 26 33,3+£5,3* | 11 14,143
9
No growth 1 3 0

Note: Abs - in absolute numbers;, < - no reason, 1, | - significantly increased or decreased
relative to post-traumatic; all percentages were calculated based on the total number of strains (n =

78).

Thus, while in posttraumatic osteomyelitis the
probability of germination of gram-positive cocci

is 3.5 times higher than

in hematogenous

osteomyelitis, we observed the opposite in gram-

negative bacteria, etc. In  posttraumatic
osteomyelitis, Enterobacter spp was not
identified as a causative agent, but in

hematogenous osteomyelitis, S. saprophyticus
and Candida spp were not identified due to the

presence of these microorganisms in the body's
own biotope. Gram-positive cocci (S. aureus and
S. epidermidis) took a leading position in the
association of microorganisms in the studied
children; according to the literature, associations
of microorganisms in children with chronic
hematogenous osteomyelitis were as follows: S.

aureus + E. coli.

Indications of etiological agents corresponding to the causes of the disease in adult patients
with osteomyelitis, n = 380

Causative agent

Post-traumatic, n=252

Hematogenous, n=95

No reason, n=30;

thermal n=3
Abc % Abc % Abc %
E.coli 45 11,2+1,6 12 3,0£09*% | |5 1,3+0.,6
Proteus spp 4 1,0+0,5 8 2,0+0,7 < | 3 0,8+0,4
Klebsiella spp 13 3,3+0,9 5 1,3+0,6* | | 4 1,0+0,5
Enterobacter spp 0 0 11 2,840,8* 1 | 0 0
P.aeruginosa 37 9,3+1,5 10 2,5£0,8* | |9 2,3+0,3
Gram negative | 99 24,8422 46 11,6+1,6*% | | 21 5,4+1,1
bacteria, total
S.aureus 92 23,1+2,1 21 53+1,1*% | |3 0,8+0,4
S.epidermidis 54 13,5+1,7 6 1,5+0,6% | |1 0,3£0,2
N

104

ISSN 2181-712X.

«Tubbuémoa smneu kymn» 2 (34) 2021

N



S.saprophyticus 13 3,3+0,9 0 0 0 0

E.faecalis 0 0 8 2,0£0,7% 1 | 1 0,3+0,2

S.hemolyticus 6 1,5+0,6 0 0 0 0

S.pyogenes 7 1,8+0,7 0 0 0 0

Gram-positive  cocci, | 172 43,2425 35 88+1,4* | |5 1,3£0,6

total

Bacteroides spp 6 1,5+0,6 4 1,0£0,5 < |1 0,3+0,2

Candida spp 10 2,5+0,8 0 0 0 0

Total strains 287 71,9423 85 21,3+£2,0% 27 6,8+1,3
1

No growth 8 10 6

Note: Abs - in absolute numbers, <« - no reason, 1, | - significantly increased or decreased
relative to post-traumatic; all percentages were calculated based on the total number of strains (n =

399).

It is noteworthy that the spectrum of
pathogens of hematogenous osteomyelitis was
narrower than in posttraumatic osteomyelitis (11
strains versus 9 strains), and most of the detection

rates were convincingly lower than in
posttraumatic osteomyelitis (R <0.05 - R
<0.001).).

It is noteworthy that with hematogenous
osteomyelitis S. hemolyticus, S. pyogenes, S.
saprophyticus and Candida spp. were not
detected in both age groups. There were no
convincing age-related differences between sick
children and adults for the reasons for the
formation of osteomyelitis.

Thus, in  post-traumatic  osteomyelitis,
pathogens were isolated more often than
hematogenous S. hemolyticus, S. pyogenes,
Enterobacter spp and Bacteroides spp were not
identified in children with post-traumatic
osteomyelitis, while E. faecalis and Enterobacter
spp were not identified in adult patients. With
hematogenous osteomyelitis S. hemolyticus, S.
pyogenes, S. saprophyticus and Candida spp.
were not found in any of the age groups. The
spectrum of germinating pathogens in
hematogenous osteomyelitis is narrow, and the
frequency of their detection is convincingly
lower than in post-traumatic osteomyelitis. There
were no convincing age-related differences
between sick children and adults for the reasons
for the formation of osteomyelitis. It is
noteworthy that the spectrum of pathogens of
hematogenous osteomyelitis was narrower than
in posttraumatic osteomyelitis (11 strains versus
9 strains), and most of the detection rates were
convincingly lower than in posttraumatic
osteomyelitis (R <0.05 - R <0.001).

With  hematogenous  osteomyelitis  S.
hemolyticus, S. pyogenes, S. saprophyticus and
Candida spp. were not detected in both age
groups. There were no convincing age-related

differences between sick children and adults for
the reasons for the formation of osteomyelitis.

Thus, in post-traumatic  osteomyelitis,
pathogens were isolated more often than
hematogenous S. hemolyticus, S. pyogenes,
Enterobacter spp and Bacteroides spp were not
identified in children with post-traumatic
osteomyelitis, while E. faecalis and Enterobacter
spp were not identified in adult patients. With
hematogenous osteomyelitis S. hemolyticus, S.
pyogenes, S. saprophyticus and Candida spp.
were not found in any of the age groups. The
spectrum of germinating pathogens in
hematogenous osteomyelitis is narrow, and the
frequency of their detection is convincingly
lower than in post-traumatic osteomyelitis. There
were no convincing age-related differences
between sick children and adults for the reasons
for the formation of osteomyelitis. It should be
noted that S. hemolyticus, S. pyogenes,
Enterobacter spp, Bacteroides spp were not
detected in children with post-traumatic
osteomyelitis, and E. faecalis and Enterobacter
spp were not isolated from adult patients.

Conclusions

- in  children  with  post-traumatic
osteomyelitis, gram-positive cocci were 3.5 times
more reliable than hematogenous osteomyelitis,
and gram-negative bacteria were detected 1.6
times more often in hematogenous osteomyelitis;

- Unlike children, gram-positive cocci in
adults were convincingly isolated from gram-
negative bacteria as monocultures. In children,
the leader in the form of a monoculture was
S.aureus and P.aeruginosa, while in adults this
sequence took on a different character: S.aureus,
S.epidermidis, E.coli, P.aeruginosa;
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