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Annomayusn. Fw Gonanapoa ymxup eemamozen dnugusap  ocmeomuenumuy  0a8oNAuHUNS
mMyeaphakusimu, KACAIIUKHY 9PMA MAWXUCIAU 64 CERMUK ACOPAMIAPHU PUBOICTAHUMUIAH OTOUH amaned
OWUPUNAOUSAH ONMUMATL AHCAPPOXAUK amaruémuoup. Taoxuxkomuune maxcaou: éw 6Gonanapoa OI'200a
VAMPAmo8yul MmeKuupyeuHy YmKasuul UMKoHuamurny maxaun xumuws. Taoxuxom mamepuan eéa ycyinapu. 2011
tundan bownad OI'D0 byrean bemoprapoa yimpamosyws meKuupyeu 3pma mauxuc Kyuuul aieopummuea
kupumunean. Yuby maoxukom OI'20ea wybxa xununean 72 6emop momonuoan ymrasunean. [llynoai xumuob
72 bemopoan OI' D0 ¢pakam 47 0a macouxnanean 6a Koaean 25 6emop YUYH MAWXUC UHKOD KUTUHSAH.
Xynocanap. /Jlasorawnune oacmaabku 6ockuyuoa OI'D0nu mawxuciawoa mMauaauwi YCyau Yampamosgyul
mexwupuwt xucooaanaou. Yuoaw uwueazus Oyaimacan ycyn cugpamuoa OI'D0eza wybxamu, éw OoaarapHu
MeKWUpUuUL yuyn OUASHOCMUK Maooupiap maxcmyacuoa Gouoaranuus MymMKuH. Yaimpamosyur mekuiupysu
KACAMIUKHUHE 0acmaabKku O0CKu4uoa MYWAakiap 6a OMUOK mMyKUMalapod wuwi 6a UHGUImpamus
V32apuUULIapHY, WYHUHEOEK OyeuUMIapoa CYIOKIUK MYRIAHUWUHY QHUKAIQWea UMKOH Oepaou. Ycyn uypau
MavcupHune wyKueu cababau xasghcuzoup, 10Kopu UHGOPMAMuUS 6a YHU me3-me3 KYLiau MyMKUH.

Kanum cyznap: ymrxup cemamoecen snugusan ocmeomuenum, éw 601a1ap, yimpamosyu meKuupuul.

Abstract. The success of treatment of acute hematogenous epiphyseal osteomyelitis (AHEO) in young
children depends on the early diagnosis of the disease and the optimal surgical intervention carried out before
the development of threatened conditions and septic complications. The aim of the study is an analysis of the
possibility of ultrasound in AHEO in young children. Materials and research methods. Since 2011, an ultra-
sound study has been included in the algorithm for early diagnosis in patients with AHEQ. This study was per-
formed by 72 patients with suspected AHEO. So, from 72 patients, AHEO was confirmed only in 47, and the
remaining diagnosis was excluded for the remaining 25 patients. Conclusions. In the diagnosis of AHEO at an
early stage of the process (in the early days), the method of choice is ultrasound. It can be used as a non-
invasive method in a complex of diagnostic measures for examination of young children with suspected AHEO.
Ultrasound allows you to detect edema and infiltrative changes in the muscles and soft tissues, as well as fluid
accumulation in the joint at an early stage of the disease. The method is safe due to the absence of radiation
exposure, highly informative, its frequent application is possible.
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Relevance. According to many scholars, the
success of the treatment of acute hematogenous epi-
physeal osteomyelitis in young children depends on
the early diagnosis of the disease and the optimal sur-
gical intervention carried out before the development
of threatened conditions and septic complications
[1,7,10, 14]. Clinical observations of a number of
authors show that early rehabilitation of the primary
lesion (up to three days) can prevent septicopy in
many sick children, and subsequent complex treat-
ment leads to recovery in 95% of patients [2, 3, 5, 8,
9].

In the diagnosis of acute hematogenous epi-
physeal osteomyelitis, a thorough history, clinical
examination of the patient, and modern diagnostic
studies are crucial [4, 6, 12].

However, many researchers have noted that the
traditional methods for diagnosing osteomyelitis at an
early stage of its development are insufficiently in-
formative (Abaev Yu.K. and others, 2004; Bonhoef-
fer J. and others, 2001). This fact is associated with a
variety of clinical manifestations, the “atypical”
course of local and generalized forms of the disease,
the absence of pathognomonic signs, early radiologi-
cal manifestations, especially in young children. As a
result of this, a large percentage of diagnostic errors
are made by doctors of all levels and specialties both
in the prehospital and hospital stages of the diagnosis
of this formidable disease. A number of studies con-
ducted in this area have made it possible to make
some rational suggestions in the early diagnosis of
acute hematogenous epiphyseal osteomyelitis in
young children [1, 2, 3, 6, 8, 9, 11, 13]. In the early
diagnosis of acute hematogenous epiphyseal osteo-
myelitis in young children, ultrasound is successfully
used. Comparative echolocation of the symmetrical
segments of the healthy and diseased limbs in young
patients reveals the following changes: accumulation
of the fluid component in the joint cavity; soft tissue
edema in the affected area; compaction and thicken-
ing of the joint capsule by 0.15-0.2 mm compared

A

with the contralateral side; thickening of the perioste-
um by 0.3 mm compared with the healthy side, the
appearance of roughness of its contour.

The aim of the study is an analysis of the pos-
sibility of ultrasound in AHEO in young children.

Materials and research methods. Ultrasound
has been included in the algorithm for early diagnosis
in patients with acute hematogenous epiphyseal oste-
omyelitis. This study was performed by 72 patients
with suspected acute hematogenous epiphyseal oste-
omyelitis. So, from 72 patients, acute hematogenous
epiphyseal osteomyelitis was confirmed only in 47,
and the remaining diagnosis was excluded for the
remaining 25 patients since 2011. An echographic
study of the hip joint (HJ) produced a polypositional
study. They were performed on a “DUS-6" ultra-
sound machine, China, with a 5-10 MHz multifre-
quency linear transducer in the supine position. Ultra-
sound was performed immediately upon admission
and before surgery.

Ultrasound, the following anatomical struc-
tures were evaluated: soft tissues (skin, subcutaneous
fat, muscles), joint and condition of the joint capsule
(thickness, density, integrity), articular surfaces of
bones, volume and consistency of joint fluid, perios-
teum (thickness and density, subperiosteal fluid ac-
cumulation). At the same time, an ultrasound was
performed on a symmetric section of a healthy limb
to compare the revealed pathological changes in tis-
sues with similar structures.

Results. When ultrasound was performed in
patients with acute hematogenous epiphyseal osteo-
myelitis 1-3 days after the onset of the disease (16
patients), pronounced edema of the soft tissues sur-
rounding the affected joint was observed, which man-
ifested itself in their “blurred” borders between the
anatomical layers and a decrease in echogenicity.
Soft tissues were enlarged in comparison with the
healthy side, a thickening of the hip joint capsule was
observed, and the fluid component was determined in
the joint without pathological inclusions (fig. 1.).

Fig. 1. An echogram of the right hip joint, with acute hematogenous epiphyseal osteomyelitis, 2 days of illness.
In the picture, pronounced edema of the soft tissues surrounding the hip joint and “lubrication” between the
layers of soft tissues (a) are determined. On the echogram of a healthy joint, soft tissues are structural, all layers
are clearly visualized (b).
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A b
Fig. 2. An echogram of the right hip joint, with acute hematogenous epiphyseal osteomyelitis, day 6 of the
disease. In the picture, pronounced edema of the joint capsule with hyperechoic fluid is determined; soft
tissue differentiation is reduced (a). On the echogram of a healthy joint, soft tissues are structural, all layers
are clearly visualized (b).

Fig. 3. An echogram of the left hip joint, with acute hematogenous epiphyseal osteomyelitis. The picture
shows hyperechoic fluid in the soft layers surrounding the affected joint. In the joint cavity, exudate, a het-
erogeneous structure with pathological inclusions, the lumen of the joint cavity is narrowed. The joint sur-

faces of the bones forming the vehicle are fuzzy, rough (indicated by arrows), the femoral head loses its

sphericity and is fragmented.

b
Fig. 4. Echogram of the hip joint, with RK, 2 and 6 days of illness. The picture shows a slight swelling of
the soft tissues over the affected joint and the “smearing” of their structure. The capsule of the affected joint
is somewhat thickened, the contours are clear and continuous, in the joint cavity there is an accumulation of
transparent (hypoechoic, without inclusions) effusion. On the echogram of a healthy joint, soft tissues are
structural, all layers are clearly visualized.

On 3-7 days from the onset of the disease (15  the fluid in it became heterogeneous. The articular
patients), marked swelling of the joint capsule was  surfaces of the bones were clear, without roughness.
noted, the cavity of the affected joint was expanded,  Violation of the structure and thickening of the soft
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tissues surrounding the joint increased in dynamics
(fig. 2).

On the 7th day (16 patients), with the progres-
sion of inflammation, an increase in the thickness of
soft tissues was observed, while their echogenicity
increased, and the differentiation of tissues decreased.
There was also hyperechoic fluid in the soft layers
surrounding the affected joint. The contours of the
vehicle became fuzzy, intermittent. Exudate was vis-
ualized in the joint cavity, heterogeneous structure
with pathological inclusions in the form of hyperech-
oic structures, the lumen of the joint cavity narrowed.
The joint surfaces of the bones of the forming vehi-
cles became rough, fragmented and “blurred” (fig. 3).

The remaining 25 patients with acute hematog-
enous osteomyelitis of the bones of the hip joint were
excluded and diagnosed with reactive coxitis, of
which 18 children underwent ultrasound imaging in
the first three days from the onset of the disease, and
in 7 at a later date.

During the examination, the following changes
were revealed: slight swelling of the soft tissues over
the affected joint and the “lubrication” of their struc-
ture. Changes in the capsule of the affected joint were
noted in 15 patients, the latter was thickened, but its
contour remained clear and continuous, in the joint
cavity there was an accumulation of transparent (hy-
poechoic, without inclusions) effusion. Inflammation
stopped in 1-3 days against the background of the
conservative treatment (fig. 4).

Returning to the above, the ultrasound diagno-
sis was performed by 72 patients who were suspect-
ed of having acute hematogenous epiphyseal osteo-
myelitis who were included in our study. So, out of
72 patients, Acute hematogenous osteomyelitis of the
bones of the hip joint was confirmed only in 47
(65.3%) children (true positive result), and the re-
maining 25 (34.7%) patients were excluded from the
above diagnosis and exposed to reactive coxite (i.e.
false-positive result of ultrasound diagnostics). In
order to calculate the sensitivity and specificity of
ultrasound in identifying acute hematogenous epi-
physeal osteomyelitis, we traced the fate of 56 chil-
dren who underwent ultrasound at the place of resi-
dence and were sent to the clinic with suspected o0s-
teomyelitis. Moreover, further during the operation,
out of this number, only 7 (2.4%) children were iden-
tified with acute hematogenous osteomyelitis of the
bones of the hip joint (false-negative ultrasound re-
sult).

The calculation of the sensitivity (Se) of an ul-
trasound scan was performed according to the formu-
la:

Se x 100%,

~TP+FN
where TP - truly positive results of the study, FN -
false negative results of the study.

When determining the specificity (Sp) of the
method, the formula was used:
TN 0
SP = Tyypp X 100%,
where TN is the truly negative results of the study,
FP is the number of false positive results.

In this case, the diagnostic accuracy (Ac) for
the detection of acute hematogenous osteomyelitis of
the bones of the hip joint was calculated by the for-
mula:

TP+TN

TP+TN+FP+FN
So, the sensitivity of ultrasound in the detec-

tion of acute hematogenous osteomyelitis of the
bones of the hip joint in our observations was

Ac x 100%

— 47 0 —_ 0 .- g - _
Se = 47425 X 100% = 65,3%, specificity
-9 0/ — 0 , —
Sp = 2977 % 100% = 87,5% and diagnostic ac
curacy of the method -
_ 47+ 000 78 00
Ac = o aeras X 100% = 75,0%.

Thus, using ultrasound, the following signs of
epiphyseal osteomyelitis can be identified: heteroe-
choicity of hyaline epiphyseal cartilage, including
anechogenic inclusions; deformation; fragmentation
deformation and heterogeneity of the metaepiphyseal
zone with the presence of anechogenic inclusions in
the pineal gland; changes in the periosteum and corti-
cal layer of the bone. Ultrasound allows you to estab-
lish a diagnosis of acute hematogenous osteomyelitis
in the first 2-3 days of the disease. In this case, the
sensitivity of ultrasound in the diagnosis of epiphyse-
al osteomyelitis is 65.3%, and specificity is 87.5%
and diagnostic accuracy is 75%.

Conclusions. In the diagnosis of acute epi-
physeal osteomyelitis at an early stage of the process
(in the early days), ultrasound is the method of
choice. The method can be used as a non-invasive
method in a complex of diagnostic measures during
examination of young children with suspected acute
hematogenous epiphyseal osteomyelitis. Ultrasound
allows you to detect edema and infiltrative changes in
the muscles and soft tissues, as well as fluid accumu-
lation in the joint at an early stage of the disease. The
method is safe due to the absence of radiation expo-
sure, highly informative, its frequent application is
possible.
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ONTUMMUBALMA JUATHOCTUKH
OCTPOI'O TEMATOI'EHHOI'O
SMUDPUSAPHOI'O OCTEOMUEJUTA Y
JIETE PAHHEI'O BO3PACTA

Tamcues XK. A., baixkururos H.1.,
Maxwmynos 3.M.

AHHOTANMs. YCIeX JICYEHUSI OCTPOro reMaro-
TeHHOTO H»nudu3apuoro ocreomuenura (OI'B0) y
JleTeld MJaIIero Bo3pacTta 3aBUCUT OT paHHEW Jua-
THOCTHKH 3200JICBaHUS U ONITUMAIIBHOTO XHpYypruye-
CKOTO BMEIIATENbCTBA, OCYIIECTBIIEMOTO €IIe [0
Pa3BUTHS YTPOKAEMBIX COCTOSHMHA W CENTHYECKUX
oclio)kHeHHH. llenbro nccnenoBaHus SBISETCS MPO-
BEJCHUE aHalu3a BO3MOXKHOCTH YIBTPa3ByKOBOTO
nuccaenoBanusa npu OI'D0 y merelt paHHero Bo3pac-
ta. MaTepualibl U METOJBI HCCIIe[oBaHUs. B anro-
pUTM paHHe#l AmarHocTuku y OonmpHBIX ¢ OI'D0 c
2011 ronma BKIIOUMIM YIBTPa3ByKOBOE MCCIENOBaA-
HHUEe. JTO HCCIeIOBaHUS TIPOU3BEICHBI 72 OOJBHBIM,
NOCTYNUBIIKUM ¢ noao3penueM Ha OI'20. Tak, u3 72
6onpHbX, OI'D0 mnoareepawics Tonbko y 47, a
OCTaJIbHBIM 25 ManueHTaM BhINIeyKa3aHHBIH TUarHo3
ObL1 uckiaroueH. BeiBoasl. B muarHoctuke OI'20 Ha
paHHEeH cTamuu Tporecca (B MepBbIC THU) METOIOM
BbIOOpa sBisiercss Y3U. MokeT OBITh HCHONB30BaH
KaK HEMHBA3WBHBIA METOJ B KOMIUIEKCE ITHATHOCTH-
YeCKHX MEpONpHUATHH mpu oOcnenoBaHUU JAeTei
MJIQJIIIEro Bo3pacta ¢ momo3perneMm Ha OI'D0. Y3U
MO3BOJISIET HAa paHHEH CTaguu 3a00JeBaHUS BBISBUTDH
OTeK W MH()HUIbTpATHBHBIE M3MEHEHUS B MBIIIIAX H
MATKUX TKaHSX, & TAK)KE CKOIUICHUS JKUIAKOCTH B CY-
ctaBe. Merox Ge30maceH B CBA3H C OTCYTCTBUEM JIy-
YeBOH HArpy3KH, BBICOKO MH()OpMaTHBEH, BO3MOXKHO
€ro 4acToe MpUMEHEHHE.

KiroueBble ciioBa: OCTphI TeMaTOreHHBIN
anudU3apHBIA OCTECOMHUEINT, JETH PAHHETO BO3pacTa,
YIILTPa3BYKOBOE HCCIICIOBAHHE.
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