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BACKGROUND: Treatment of children after hematogenous osteomyelitis is a serious problem that requires a compre-
hensive solution, particularly with regard to cases of multiple lesions of the musculoskeletal system, when the task of sta-
bilizing, restoring, and maintaining the function of the affected joints is of primary importance, followed by the restoration
of the length and correction of the shape of the affected limb segments. At the same time, damage to the metaepiphyseal
growth zones of long bones during the child’s growth causes relapses of the deformity, which necessitates staged and dif-
ferentiated treatment.

CLINICAL CASE: The paper describes a clinical case of a patient with a history of postpartum epiphyseal disseminated
osteomyelitis with lesions of the hip, left knee, left elbow, and right radiocarpal joints. After a septicemic condition, damage
to the heads and necks of the femoral bones resulted in high pathological hip dislocations. Hip arthroplasty was performed
consecutively to the patient at the age of 7 and 8 years, using demineralized osteocartilaginous allografts which shortened
osteotomies of the femoral bones. At the age of 13 years old, lengthening of the left femur with correction of the axis of the
lower limb affected segment was performed. A satisfactory clinical result was obtained.

DISCUSSION: Many authors refrain from using organ-preserving surgical aids, or are unable to use them, in pathological
hip dislocations, relying on early arthroplasty. However, the service life of a native joint and an endoprosthesis necessitates
searching for ways to extend the functional suitability of a native musculoskeletal system, especially during the period of
a child's growth. That is why the use of organ-preserving interventions in children with the consequences of osteomyelitis
is advisable even from these considerations. The lower limb length can also be restored due to the affected femur and is
advisable without loss of stability in the previously operated hip joint, provided that it is surgically or conservatively unloaded.

CONCLUSIONS: Hip arthroplasty using demineralized osteocartilaginous allografts is the method of choice in pediatric
patients with destructive pathological hip dislocations after osteomyelitis, in order to restore and preserve the joint function.
An individual rehabilitation program should be chosen taking into account not only the deformities, but also the adaptation
of the affected segment to the conditions of its functioning. With full functional adaptation of the limb deformed segment, its
correction is not of primary importance and inappropriate in some cases.

Keywords: osteomyelitis; pathological high hip dislocation; umbilical sepsis; arthroplasty; organ-preserving interventions on
the hip joint; demineralized osteocartilaginous allograft; knee joint deformity; femur shortening.
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06ocHoeaHue. JleueHue feTeii Nocse NepeHeceHHOro reMaToreHHOro 0CTEOMMENUTa NPeLCTaBNSET Cepbe3Hyto NpobeMy,
noApasyMeBaloLLyl0 KOMMeKcHoe peleHne. OcobeHHo 3To KacaeTcs CydaeB MHOXECTBEHHOMO MOPAXEHUS! OMOpHO-[BM-
raTefIbHOro annapata, Korfa Ha MmepBblid MNiaH BbICTYNaeT 3ajaya CTabunusaumm, BOCCTAHOBMEHUSA U COXPaHEHUS QYHKLMM
MopaxeHHbIX CYCTaBOB, @ Ha BTOPON — BOCCTAHOB/EHUE AJIMHBI U KOPPEKLUMS HOPMbI MOPaXEHHbIX CEFMEHTOB KOHEYHOCTEH.
Mpu 3TOM MopaxeHWe MeTasnuUdU3apHbIX 30H POCTa LIMHHBIX KOCTel B NpoLecce pocTa pebeHKa Bbi3bIBaET PeLMaMBLI Ae-
dopMaLmm, YT NPUBOAUT K HEOBXOAMMOCTM OCYLLLECTBIEHUS 3TANHOM U AMddEpPeHLMPOBAHHOIO JIEYEHMS.

Knunuyeckoe Habnwdenue. B pabote onucaHo KuHMYecKoe HabmopeHue 3a 60MbHBIM, NMEpPeHeCLUMM NOCEpPOLOBOi
3NUPU3apHbIA ANCCEMUHMPOBAHHBIA OCTEOMWENUT C MOpaXXeHWeM Ta30beApeHHbIX, JIEBOM0 KOMEHHOrO, NIeBOr0 JIOKTEBOIO
1 NpaBoro Nly4e3ansicTHoro cyctaBoB. [locne cenTUyecKoro cocTosHUS CHOPMUPOBANACH BbICOKWE NATONOMMYECKUE BbIBUXM
benep B pesynbTaTe NOpaXEHWA roIOBOK U LeeK beapeHHbIX KocTei. [TocnenoBatenbHo B 7- 1 8-neTHeM Bo3pacTe BonbHOMY
BbIMNOSIHEHA apTPONAcTHKa Ta300eApeHHbIX CYCTaBOB C NPUMEHEHUEM AEMUHEPaNN30BaHHbLIX KOCTHO-XPALLEBLIX anioTpaHc-
MNIaHTaToB, YKOPa4MBaIOLLMX OCTEOTOMUI BeapeHHbIX KocTel. B BospacTe 13 neT npoBeaeHo YAnMHEHWe NeBoro beapa ¢ Kop-
peKumeil 0cU NOPaXKEHHOTO CerMeHTa HUMXHEN KOHeYHoCTH. MonyyeH yaoBneTBOPUTENbHBIN KIIMHUYECKUIA pesynbTar.

06cyxcdenue. MHorve aBTOpbl MpW NATONIOTMYECKUX BbiBUXaxX Gefep BO3AEPXKMBAKOTCA UAM He WMEKOT BO3MOMHOCTH
MCMONb30BaTb OPraHOCOXPaHAIOLLIME XMpYPruYeckve nocobus, monarasch Ha paHHee 3HAOMpoTesupoBaHue. OfHAKO CPOKM
Cyx0bl COBCTBEHHOIO CyCTaBa M 3HAONPOTE3a 3aCTaBNAT UCKaTb NYTU NPOANEHNSA QYHKLMOHAMBHO NPUroLHOCTM COBCTBEH-
HOro0 OMOpPHO-[BUraTeNIbHOM annapata, 0cobeHHo B nepuop, pocTa pebeHKa. VIMeHHO No3ToMy NpMMEHeHWE OPraHOCOXpaHsto-
LUMX BMeLLaTeNbCTB Y AeTel ¢ NOCAeACTBUAMM 0CTeOMUENWTa LienecoobpasHo gaxe u3 atux coobpaeHuit. BocctaHosnenue
AJMHbI HWXKHEN KOHEYHOCTM 33 CYeT MopaeHHoro bedpa Takxe BO3MOXHO M LenecoobpasHo 6e3 notepu crabunbHoCTM
B paHee onepupoBaHHOM Ta30beapeHHOM CycTaBe Mpu YCIIOBUM €ro OMepaTMBHON UM KOHCEPBATUBHOM Pa3rpysKu.

3akntoyenue. AptponnacTuka Ta3obefpeHHbIX CYCTaBOB C UCMOb30BaHWEM [EMUHEPANM30BaHHbIX KOCTHO-XPALLEBbIX
annoTpaHCn/IaHTaToB ABMSETCS MEeTOfOM Bbibopa y AeTelt € LeCTPyKTMBHBIMM NaToNorMieckuMu BbiBuxamu bepep nocne
MepeHeCeHHOro 0CTEOMMENUTA C LeNbI0 BOCCTAHOB/IEHWSA U COXpaHeHUs (YHKUMM CycTaBoB. Bbibop uHavBMAyansHOM npo-
rpaMMbl peabunuTaumm cregyeT OCYLLECTBAATL C YYETOM He TobKo AedopMaLyi, HO M afanTaumu NOpPaXeHHoro CerMeHTa
K ycrnosusM ero dyHKuMoHupoBaHus. Mpu nonHol dyHKuMOHaNbHONM aganTaumn AedopMUpPOBaHHOTO CErMeHTa KOHEYHOCTH
€ro KoppeKums NpeacTaBisfeTca He NEpPBOCTENEHHON U B PAJE CNyYaeB HeLenecoobpasHoi.

KnioueBble cnoBa: 0CTEOMMENWT; MaToNOrMYECKUA BbICOKUA BbIBUX Deapa; MymouHbIi Cencuc; apTponacTiKa; OpraHo-
COXpaHsAloLLMe BMeLUaTesbCTBa Ha Ta300epeHHOM CycTaBe; AeMMHepan130BaHHbI KOCTHO-XPALLEBOI aNoTPaHCMIaHTaT;
fieopMaLmMa KONEHHOTO CyCTaBa; YKopoyeHue beapa.
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CLINICAL CASES

BACKGROUND

The treatment of children with a history of hematogenous
osteomyelitis represents a serious problem that requires
a comprehensive solution [1, 2]. This is certainly true in
early severe forms of epiphyseal osteomyelitis with bone
epiphyseal and metaepiphyseal growth zone destruction,
which leads to various deformities in the further growth
process of the child and limb segment shortening [3, 4].
A deep infection in a hip joint lesion often causes osteolysis
of the femoral proximal metaepiphysis, and normal joint
function becomes impossible due to the femoral head and
neck destruction. Pathological hip dislocation is an outcome
of such conditions [5].

The organ-sparing surgical interventions for such severe
orthopedic defects are not almost discussed by international
literature. Starting from adolescence, early arthroplasty in
these cases is usually used [6]. However, the philosophy of
the organ-sparing approach suggests that the conditions for
restoring the support capacity of the joints in pediatric patients
after epiphysis osteolysis should be created by modeling or
the maximum possible restoration of the supporting bone
areas [/, 8]. The search for such methods continues. These
problems have been solved at the H.I. Turner National Medical
Research Center for Children’s Orthopedics and Trauma
Surgery for >30 years using original technologies based
on the use of demineralized bone and cartilage allografts.
Experience has been accumulated in the use of these methods
in bilateral pathological hip dislocations [9, 10]. The problem
of preserving and prolonging the life of the patient’s joint
is newly discovered; however, it persists because new
orthopedic disorders, shortening, and deformities of limb
segments may occur in the growth process and development
of a child, and the degree of joint stability may change [10, 11].

International authors mainly focus on early and accurate
osteomyelitis diagnostics, which leads to decreased hazardous
complications, which the reality is recognized by all experts
[12-18]. However, despite the expansion of indications for
early hip arthroplasty in pediatric patients [6], the relevance of
the organ-sparing approach is extremely high and undeniable,
including the preservation of support using own tissues,
staged solution of issues of biomechanical favorability, and
functional adaptation of the child in the growth process.
Additionally, international authors point out the importance
and possibility of using the greater trochanter in pediatric
patients, the llizarov apparatus, to maintain the stability
and functionality of the hip joint when using organ-sparing
techniques, and the need to develop a flexible treatment
approach for such patients. However, such reports are rare
[19-22]. The available literature from international authors
did not reveal the use of demineralized allografts to create
a supporting remodeled surface of the femur after the lysis
of its articular surface. All authors support the relevance of
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a holistic approach to patient treatments, but the solutions can
be very diverse, and the complexity of choosing the surgical
treatment approach remains indisputable. Multiple, multi-
level growth zone lesions of the bones after osteomyelitis
necessitates the staged orthopedic correction. Here, we
present the treatment of a patient with severe consequences
of osteomyelitis.

CLINICAL CASE

Patient P, aged 14 years, who had a history of
disseminated hematogenous osteomyelitis in the neonatal
period, with lesions of the hip, left knee, left elbow, and right
radiocarpal joints, was conservatively under our follow-up.
Active surgical aids were not provided to the child after birth,
and he was treated. At the age of 3 years, an unsuccessful
attempt was made at the primary healthcare facility to
close the femoral bone reduction with adductor muscle
tenotomy and subsequent Vilensky splint treatment due to
the formation of pathological hip dislocations. Stabilization of
the hip joints was not achieved due to the developed femoral
head and neck lysis.

The child was admitted to the H.l. Turner National
Medical Research Center for Children’'s Orthopedics and
Trauma Surgery at the age of 6 years. He underwent surgical
interventions to stabilize the hip joints, with an interval of
1.5 years. Therefore, in 2014 and 2015, hip arthroplasty
was successively performed using demineralized bone
and cartilage allografts. Concurrently, shortening detorsion
osteotomies of the femoral bones were performed for joint
decompression (Fig. 1).

Regular rehabilitation measures in the postoperative
period and the long term enabled stability maintenance and
satisfactory hip joint function to date (Fig. 2).

Concurrently, other anatomical and functional disorders of
the affected limb segments appeared in the growth process,
namely, left femur shortening and left femur and tibia
antecurvation deformity, which imitates knee joint flexion
contracture, as well as left elbow joint varus deformity (2020)
(Fig. 3).

Deformities 1, 2, and 3 required surgical correction.
However, the patient was left-handed and the adaptation
level to the left elbow joint work was very high. He is
a prize-winner of the Russian championship and winner and
prize-winner of many other All-Russian wheelchair tennis
competitions in doubles and singles. Hence, we refrained
from offering him a correction of the varus deformity of
the left upper limb in the absence of complaints, at least at
present time.

In this situation, lameness, leg size discrepancy, axial
deformity, pelvic torsion during walking, and limited left
knee joint extension became an indication for staged surgical
treatment. The hip joints retained full extension with free
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Fig. 1.

Fig. 2. Appearance of the patient (a—c) and hip joint radiograph (d) after hip joint stabilization and left femur lengthening (2021)

flexion of up to 90°, abduction possibility of 25°-30°, and
total rotation on each side of 15°-20° before the last surgical
correction of the left femur in its distal part. The support ability
of the left knee joint was reduced due to the rigid restriction
of the extension within 15°, flexion of 30°, and an external
rotational positioning of the left lower limb. A corrective
detorsion-varus extensor osteotomy with fixation using
the Ilizarov apparatus was performed in February 2021 to
restore the left lower limb length and eliminate the left femur
deformity in its lower third. Additionally, the hip joint was fixed
with an apparatus to maintain stability and ensure unloading
of the left hip joint at the time of distraction and for 4 weeks
after its completion (Fig. 4). The load on the operated lower

Fig. 3. Left knee (a) and elbow (b) joint deformities at the treatment limb was permltted the next day pOSt_O peratlvely_. The total.left
stage femur elongation was 4 cm along with deformity correction.
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Fig. 5. Photographs of the patient (a—c) after the treatment completion. The length of the left lower limb was restored, and the left knee
joint deformity was corrected

The difference in the length of the lower limbs was
eliminated because of surgical intervention, and the patient
was able to fully extend the knee joint. Pelvic torsion
and static spinal deformity were eliminated. The patient
continues rehabilitation and is satisfied with the result
(Fig. 5).

DISCUSSION

Treatment of patients with multiple joint lesions after
osteomyelitis continues during the child’s growth [3, 11, 23].
Over time, the patient may require hip arthroplasty [6].
However, the service life of the patient’s joint and
endoprosthesis should be commensurate with the duration
of the functional activity of a person and his life. Therefore,
organ-preserving interventions are performed [7-10, 19,
21-23].

Femur lengthening is possible while maintaining
the stability of the affected hip joint after organ-sparing
interventions [8, 10]. An important prerequisite, in this case, is

the creation of the joint decompression during the distraction,
which in turn ensures its stability. The variant of maintaining
stability in the affected hip joint presented in the clinical case
should not be taken as a dogmatic assertion. There are other
well-established variants of joint decompression during femur
lengthening, in particular, tibial cuff traction in the position of
moderate lower limb abduction [23]. Another segment (tibia)
for restoring the lower limb length may be limited by ankle
joint contracture and the patient’s unwillingness to obtain
a different knee joint level position after elongation. Notably,
intervention on an unaffected segment in the postoperative
period can lead to complications, which can occur in
anyone, and another affected segment of the lower limb is
undesirable.

At present, the amplitude of flexion in the hip joints
reaches 90°, with abduction amplitude of 25°-30° and rota-
tional movements of 15°-20° in a patient with full extension.
Full extension of the tibia was restored, but the limitation of
the left knee joint flexion amplitude (0/0/45°) persists, and
the rehabilitation process continues. The patient is favorable
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from the point of view of orthopedic rehabilitation prospects,
as he is an athlete, and set his mind on a good functional
result. Currently, the biomechanical axis of the lower ex-
tremities has been restored, and the physiologically favor-
able range of motion in all large joints of the upper and lower
extremities has been preserved. Confidently, the patient will
preserve a state of good functional compensation for a long
time as the growth is completed.

CONCLUSION

Hip arthroplasty, using demineralized bone and cartilage
allografts to restore and preserve joint function, is the method
of choice in pediatric patients with destructive pathological
hip dislocations after osteomyelitis.

Unloading the affected hip joint in the process of hip
lengthening, as well as in subsequent rehabilitation, maintain
its stability and satisfactory functional characteristics for
a long time.

An individual rehabilitation program should be chosen,
considering not only the existing deformities but also
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