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Introduction. Pathological dislocation of the hip is one of the most severe complications of acute hematogenous
osteomyelitis. The program of treatment for children with pathological hip dislocation is complex, but it has been
sufficiently developed and implemented very successfully. At the same time, the available literature provides no cases of
treating children with bilateral pathological hip dislocations after hematogenous osteomyelitis. There is no information
on the incidence of such cases or in regards to remote functional results.

Materials and methods. The results of the treatment of 18 children with bilateral pathological dislocation of the hip
after hematogenous osteomyelitis are presented, which constituted 23.1% of the total number of patients (78) who
underwent surgery in 2000-2016 for the diagnosis of pathological hip dislocation. Both hip joints were surgically
operated on in 12 patients, while one hip joint was operated on in 6 patients. To assess the anatomical and functional
state of hip joints, the clinical and roentgenological diagnostic techniques were used.

Results and discussion. To stabilize and restore the function of the hip joints, 18 children underwent 30 surgical
interventions: simple open hip reduction (19) and open hip reduction with hip arthroplasty with one (6) or two
(5) demineralized osteochondral allogeneic grafts. The decision regarding the possibility of performing surgical
intervention on the second hip joint was made only after a child's check-up examination was complete and after
positive information about the anatomical and functional state of the operated hip joint was obtained. According to
these criteria, 14 (77.8%) children underwent surgical treatment of the second hip joint 1-1.5 years after the course of
conservative measures to restore the range of motion in the previously operated hip joint.

Over a period of 1-12 years, 17 patients were examined, 10 of which underwent an operation on both sides (27 joints).
The preservation of up to 80° or more of motion amplitude was noted in 17 (62.9%) of 27 operated hip joints. When
assisting patients with pathological hip dislocation, it is necessary to understand that it is practically impossible to
restore the affected joint to the anatomical state of the opposite unaffected joint. As for the bilateral lesion, this is most
certainly impossible, and the development of arthrosis is inevitable. Therefore, the most important factor reflecting the
degree of well-being and stability of the affected joint is the amplitude of active movements. Preserving this amplitude
in the affected joints with a careful and attentive attitude is a fundamental and feasible task.
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BBenenne. [TaTomornuecknii BBIBUX Genpa sIBISETCS OTHUM 13 Hanbojiee TSHKETbIX OCITOXKHEHMIT OCTPOTO FeMaTOTeHHOTO
ocreomuenuta. [IporpaMma jedeHns fieTeil ¢ MaTOMOTMYECKMM BBIBUXOM Oelipa TPyAHA, HO JOCTATOYHO paspaboTaHa
1 BeCbMa YCIIEIIHO peanusyeTcs. BmecTe ¢ TeM, B JOCTYIHON /NMTepaType He HAIIIM OTPAXKEHMs BOIPOCHI JIEYEHM
JeTeil ¢ JBYCTOPOHHVMM IIaTOJOTMYECKUMM BBIBYXaMU Oefiep IOC/Ie NepeHeCeHHOTO I'eMaTOreHHOIO OCTEOMMUETINTA,
OTCYTCTBYIOT CBeleHVsI 00 MX 4acTOTe M OTHa/IeHHBIX (DYHKIVIOHATbHBIX pe3y/IbTaTax.

Marepuan u merofpl. [IpefcraBiensl pe3ynbTarTel 1edeHusA 18 feTeit ¢ JBYCTOPOHHMMM IATOOTMYECKMMY BbIBUXaMU
6efep MOCTIe MepeHeCeHHOr0 'eMaTOreHHOTO OCTeOMMENNTa, YTO COCTaBmIo 23,1 % oT obIjero KoandectTsa GOMbHBIX
(78), omepupoBanHbIX B 2000-2016 rogax ¢ [UAarHO30M «IIaTOTIOTMYECKNIT BHIBUX Oefpar. Y 12 mauyeHTOB OllepupoBa-
HBI 062 Ta306€peHHBIX CycTaBa M y 6 — ofiuH. I/ OIleHKM aHaTOMO-(YHKIMOHA/TIBHOTO COCTOSHMA Ta300epeHHBIX
CYCTaBOB JICIIONIb30BAaHbl KIMHUYECKNIT ¥ PEHTT€HOOTMYECKUIT METObI MICCIel0BaHuA.
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Pesynbrater u o6cyxgenue. C 1enpio cTabMIM3auyuy ¥ BOCCTAHOBIEHNSI (QYHKIUU Ta300eIpeHHBIX CYCTaBOB
18 meTsAM BbIMONHeHbI 30 ONepaTMBHBIX BMEIIATENbCTB: IPOCTOE OTKPBITOE BIpabieHMe 6expa (19), a TakKe OTKPBITOE
BIIpaBJieHNe Oelpa ¢ apTPOIUIACTUKON Ta3o0eApeHHOro cycTaBa ofHUM (6) mnu gByMA (5) AeMMHepann30BaHHBIMU
KOCTHO-XPsIII[eBBIMIU a/UIOTPAHCIIAHTATAMI. PellleHye O BO3MOXXHOCTM BBIIIO/IHEHNsI OIEPATMBHOTO BMEIIATE/Nb-
CTBa Ha BTOPOM Ta300€[IpPEHHOM CyCTaBe MPUHMMA/IN TOIBKO IIOC/IE KOHTPOIBHOTO OCMOTpPA pebeHKa 1 IOTydeHNs
HOJIOKUTEIbHON MHPOpMALNY 06 aHATOMIIECKOM U (PYHKIIMOHAIBHOM COCTOSIHUY OIIEPMPOBAHHOIO Ta300eIpeHHOro
cycraBa. Iloatomy 14 (77,8 %) meTsM omepaTBHOE JiedeHNe BTOPOTO Ta300eIPEHHOr0 CyCTaBa OBbIIO BBIIOTHEHO 4e-
pe3 1-1,5 rofia mocie MpoOBeieHNs Kypca KOHCEPBATUBHBIX MEPONIPUATHIL II0 BOCCTAHOBIICHNIO aMIUIATY/bI JBVDKEHMNI
B paHee ONepPMPOBAHHOM Ta300eIPEHHOM CYCTaBe.

B cpoku or 1 ropa o 12 ner o6cnenoBanbl 17 manmeHToB, 13 KOTOPBIX 10 ommeprpoBaHbL ¢ 006eMX CTOPOH (27 CyCTaBOB).
Otmeueno coxpaneHue o 80° u 6onee aMIMTyAsl ABIDKEHMIT B 17 (62,9 %) u3 27 omepupOBaHHBIX Ta300empeH-
HBIX CyCTaBOB. Pelrass 3afiaqy momolmiyt GOIbHBIM C IIATOJIOTMYECKMM BBIBUXOM Oefpa, HEOOXOAMMO OCO3HABATh, UTO
PEKOHCTPYKUMsI CYCTaBa C «IOBEEHMEM» €ro 4O aHATOMMUYECKOTO COCTOSIHMS IPOTUBOINOTIOKHOTO HEMOPaKeHHOTO
CycTaBa IPAaKTUYeCK) HeBO3MOXKHA. UTO KacaeTcsi ABYCTOPOHHETO TTOPaXXEHsI, TO 3TO HeBO3MOXKHO BIIBOIIHE, U Pa3BUTHE
apTposa HemsbexxHo. [ToaToMy Hambonee BaXKHOI COCTAaBIAIONIEN, OTPaXKAIOIIEN CTelleHb 6/1aromonyyns MOpaKeHHOTO
CyCTaBa, HAPSIAY CO CTAOMIBHOCTBIO, SIB/ISETCS aMIUIMTY/A aKTUBHBIX ABIDKeHMiT. CoxpaHeHNe ee Ha GpoHe GepeXXKHOro 1
BHMMATE/IbHOIO OTHOLIEHMS K IIOPaKEHHBIM CyCTaBaM fBJIAE€TCA OCHOBOIIO/IATAIOLIE U PelIaeMoil 3ajadeln.

KnroueBbie coBa: AETH, IIOCNIEACTBYA TEMATOTEHHOIO OCTEOMMENNTA, IBYCTOPOHHNE ITaTOTOIMYIECKIE€ BbIBUXI 6e11ep.

Introduction

Pathologic dislocation of the hip is one of the
most severe complications of acute hematogenous
osteomyelitis. It has occurred in children of
early age and manifests not only as a disorder of
anatomic arrangements in the affected hip joint but
also as destructive changes in the femoral head and
neck of various degrees. The disorder of cotyloid-
cavity growth and scar changes in the soft tissues
surrounding the joint contribute to the formation of
joint contractures and the development of secondary
static deformities.

Treatment of children with pathologic dislocation
of the hip is difficult, but it has been sufficiently
developed and can be implemented very successfully
[1-7]. At the same time, to our knowledge there
have been no reports of treating children with
bilateral pathologic dislocations of the hips after
hematogenous osteomyelitis. There is no information
on their frequency and long-term functional results.
Only single publications have addressed the issues of
diagnosis and treatment of bilateral hip dislocations
in children with a history of inflammatory processes
[8, 9]. In the literature on pathologic dislocation
of the hip, data have indicated that two-sided
localization is fairly rare [1].

Material and methods

From 2000 to 2016, we supervised 18 patients
(11 boys and 7 girls aged 1.5-9 years) with
bilateral pathologic dislocations of the hips caused
by acute hematogenous osteomyelitis during the

neonatal period. These patients constituted 23.1%
of the total number of patients (78) who underwent
surgery in the department of bone pathology of
the Turner Scientific and Research Institute for
Children’s Orthopedics, the Ministry of Health of
Russia, during the specified period with a diagnosis
of pathologic dislocation of the hip. Clinical and
roentgenologic studies were performed to assess
the anatomic and functional state of the hip
joints. Standard (prone) and functional (upright)
radiographs of the hip joints were performed to
assess the degree of stability.

All patients were examined after voluntary
consent from their parents or official representatives
was obtained.

Results and discussion

According to the x-ray data, most patients had
no full femoral head and neck, and their proximal
ends were represented by greater trochanters or
the latter in combination with the remnants of
the heads and necks (23 joints, 63.9%; Fig. 1). In
addition to the hip joints, 10 (45.5%) children
suffered from lesions of other joints, including the
knee (4), humerus (2), and the maxillomandibular
joints (4). Of the 18 children, 12 (9 boys and 3
girls) underwent surgery of both hip joints, whereas
one hip joint was operated in 6 patients. Unilateral
surgical intervention was performed once in four
children, while two required additional surgeries to
stabilize (1) or restore the function (1) of the joint.

The surgical intervention was performed in 14
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(77.8%) children between the ages of 1.5 and 4 years
and in 4 (22.2%) at the age of 5 years or older. The
decision on the possibility of performing surgery on
the second hip joint was made only after follow-up
examination of a child was performed and positive
information was obtained about the anatomic and
functional state of the operated hip joint. Therefore,
14 (77.8%) children underwent surgical treatment
of the second hip joint 1-1.5 years after the course
of conservative measures aimed at restoring the
amplitude of movements in the previously operated
hip joint. A positive surgical result was determined
when there was absence of dislocation at a sufficient
degree of osseous covering of the proximal end of
the thigh bone by the acetabular roof and when the
flexion amplitude in the operated hip joint exceeded
60° (Fig. 2).

To stabilize and restore the function of the hip
joints, 18 children underwent 30 surgeries: simple
open hip reduction (19) and also hip reduction
with hip joint arthroplasty with one (6) or two (5)
demineralized osteochondral allografts (DOCA).
These procedures were done for single-step (15)
or sequential (3) formation of the acetabular roof
(7), modeling resection of the proximal end of the
thigh bone (8), or corrective, including shortening,
osteotomy of the thigh bone (5). One patient who
had pronounced changes in one of the affected hip
joints underwent the maximum amount of surgical
interventions for stabilization, including open hip
reduction, hip joint arthroplasty with two DOCAs
combined with detorsion and shortening osteotomy
of the thigh bone, and a Salter procedure.

Surgery was performed with the patient lying
on a healthy side. After the arcuate Watson-Jones
incision was made and dissection of the superficial
and fascia lata of the thigh was performed, the
great trochanter was cut off, together with the

a b

a b

Fig. 1. Radiographs of hip joints in patients G., 5 years
old (a), and L, 1.5 years old (b), with bilateral pathologic
dislocations of the hips.

ventral gluteal muscle and gluteus minimus muscle
attached to it. The scar cords in these muscles were
intersected with a pointed scalpel-tenotome without
transsection of the muscle fibers. The proximal
end of the thigh bone and the cotyloid cavity were
isolated and released from the scar tissue, and the
lumboiliac muscle was transsected. The proximal
end of the thigh bone was assessed visually, and
if the head of the femoral bone was preserved, its
articular cartilage as well as the cartilage of the
cotyloid cavity were assessed. In the absence of
destructive changes in the cartilage of the femoral
head and the cotyloid cavity, the proximal end of
the thigh bone was immersed in the cotyloid cavity
at the abduction position (30°-40°) and the internal
rotation of the thigh (10°-15°), and the greater
trochanter was fixed to the outer surface of the
thigh bone with a screw or pins 1-1.5 cm below
its previous position. The postoperative wound was
closed layer-by-layer with drainage tubes placed.
Tenotomy was performed for the tension of the
adductor muscles of the thigh. At weeks 3-4, a
sesquialteral coxofemoral plaster cast-spacer was
applied.

In the absence of the femoral head or
destruction of the hyaline cartilage of the femoral

c d e

Fig. 2. Radiographs of the hip joints and photos of patient P., 6 years old, with pathologic dislocations of the hips before
(a), directly after (b), and 1 year after stabilization of the right hip joint (¢, d, e)
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head, the surface of the proximal end of the thigh
bone was formed with the help of ball-shaped
mills. In the case of destruction of the hyaline
cartilage of the cotyloid cavity, its spherical
surface also was formed with the milling cutter. In
younger children, sparing treatment of the cotyloid
cavity should be performed to avoid its bottom’s
protrusion. After treatment of the thigh bone
and the cotyloid cavity, on the shaped surfaces,
for the various indications, one or two whole or
perforated DOCAs were fixed along the periphery
with separate or twisted sutures. The proximal end
of the thigh bone was immersed in the cotyloid
cavity in the above position, and the incised great
trochanter was fixed to the outer surface of the
thigh bone with a screw or pins 1-1.5 cm below
its previous position. The postoperative wound
was closed, and at weeks 3-4, a sesquialteral
coxofemoral plaster cast-spacer was applied.

An important component of the success of
surgical intervention is decompression of the hip
joint, which is provided by free insertion of the
proximal end of the thigh bone into the prepared
cotyloid cavity. Therefore, in children with a
preserved femoral head and neck, before their
insertion into the cotyloid cavity, according to the
indications, a shortening osteotomy of the thigh
bone was performed from a separate access in
the lower or middle third, which, with the great
trochanter incised, preserves the viability of the
femoral head and neck.

It should be noted that with the relative stability
of the hip joint and the retention of the proximal
end of the thigh bone within the cotyloid cavity,
surgery may be limited to the aforementioned aids.
Additional (if necessary) stabilizing extra-articular
intervention in the form of transposition of the
cotyloid cavity or acetabuloplasty (pelvic osteotomy)
can be performed at the second stage after restoring
the amplitude of movements in the operated hip
joint.

In case of pronounced hip joint instability due
to slanting of the arch and flattening of the bottom
of the cotyloid cavity, the extent of surgery can
be increased. In this case, open thigh reduction
or arthroplasty of the hip joint with DOCA can
be supplemented by transposition of the cotyloid
cavity (pelvic osteotomy), and the period of
immobilization with a plaster cast is increased to
5-6 weeks.

The restorative measures were begun at the
moment the plaster cast was transferred to the
plaster “bed” and on X-ray examination of the
condition of the operated hip joint. The plaster
“bed” 3 weeks after removal of the plaster cast in
older children was left only for the night. In younger
patients, it is advisable to leave the plaster “bed”
for a longer period. During the day, a child would
receive exercise therapy (ET) with the help of an
instructor or with parents, who had been trained
for the elementary skills of the ET. Depending
on the age of the child, ET was performed up to
three times a day with 40 min between physical
therapy sessions. Cuft stretching was prescribed
for the child for the thigh or lower leg with loads
of 1.5-3 kg, which can be performed directly in
the ward. Cuff stretching was not prescribed for
children younger than 5 years since, with sufficient
decompression of the hip joint, the restoration of
movements was achieved with the help of physical
therapy exercises. To prevent formation of rotary
contractures, the limb was fixed in the middle
position using a removable derotation plaster
“boot” with its obligatory retraction in the hip
joint. To restore movements in the operated hip
joint, the child was allowed to sit down in bed for
short periods of time.

Four weeks after the removal of the plaster cast,
the plaster “bed” was discontinued in the older
children. At the same time, the child was advised
to continue to observe the regimen of periodic cuft
stretching. At this time, active movements were
prescribed in the joints of the operated limb with
gradually increasing amplitude.

At 3-4 months after surgery, the child was
allowed to ride a bicycle and walk with crutches
without leaning on the operative lower limb. The
list of physical therapy exercises to prevent flexion
contracture included a setup for hip extension, the
performance of which was obligatory after each ET
exercise.

At 5-6 postoperative months, the child was
allowed graduated weightbearing on the forefoot.
The load on the limb was increased gradually
by month 8 after the end of the postoperative
period, and full weightbearing was allowed 10-
12 postoperative months after evaluation of the
radiographs of the hip joints.

It should be noted that all children were
discharged from the hospital after a control
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Fig. 3. Radiographs of the hip joints and photographs of patient K., 4 years old, with pathologic dislocations of the hips
before (a) and 1 year after the stabilization of the hip joints (b, ¢, d)

X-ray examination and a course of conservative
therapy, including massage, physiotherapy, and ET,
with an amplitude of flexion in the operated hip
joint of at least 80°-90°, if they had retained this
amplitude at follow-up after 3 to 4 months. This
time interval seemed to be sufficient for assessing
the functional state of the operated joint and was
used for hospitalization of a child in an inpatient
department for removal of metal structures.
During the long-term follow-up (1-12 years), 17
children were examined (six were examined at 1-1.5,
seven at 2-3, three at 4-7, and one at 12 years). In
10 children, both hip joints were operated (Fig. 3).

All patients suffered from lameness, which is
caused not only by the dislocation of the thigh
bones but also by the shortening and weakness of
the gluteal muscles. Pain syndrome was not noted
in any observation.

The marked lordosis of the lumbar spine
due to the presence of moderately pronounced
adduction-flexion contractures of the hip joints
was seen in five patients. In this context, the
amplitude of movements in 17 (62.9%) of the
27 operated hip joints exceeded 80° to 90°, and
in 9 (33.3%) joints it reached 100° or more
(Table 1).

Table 1
Amplitude of movements in the operated hip joints at long-term follow-up
Amplitude of Observation terms (years)
bending, ° 1-1.5 2-3 4-7 12 Total
0 1 1 - - 2 (7.4 %)
20-40 2 - - - 2 (7.4 %)
50-70 2 3 1 - 6 (22.3 %)
80-90 2 1 3 2 8 (29.6 %)
100 and more 2 6 1 9 (33.3 %)
Total 9 11 5 2 27 (100 %)

These amplitudes of movements in the
operated hip joints, depending on the type of
surgical intervention performed, among which
open hip reduction predominated (66.7%), are
of interest. At the same time, the results of
the examination indicated preservation of the
amplitude of movements in the joints, exceeding
80°-90° and even 100° or more in the long-term
follow-up period in the majority (62.9%) of the

patients. Attention should be paid again to the
functional results of treatment of children who
underwent arthroplasty with the use of a DOCA
for the purpose of stabilizing the hip joint. In our
study, as in a study conducted previously [10],
the frequency of positive long-term results is very
high. As for ankylosis and expressed extension
contractures, their number is insignificant and did
not exceed 15% (Table 2).
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Table 2
The amplitude of movements in the operated hip joints at long-term follow-up period,
depending on the type of surgical intervention performed
) ) Amplitude of bending, °
Type of intervention
0 20-40 50-70 80-90 100 and more Total
OR 1 7 2 10 (37.1 %)
OR + MR 1 1 3 1 1 7 (25.9 %)
OR + CO 1 1 (3.7 %)
A 1 1 1 6 9 (33.3 %)
Total 2 (74 %) 2 (7.4 %) 6 (22.3 %) 8 (29.6 %) 9 (33.3 %) 27 (100 %)

Note: OR - open hip reduction; MR - modeling resection, including subchondral modeling of the femoral head; CO - corrective
shortening osteotomy of the thigh bone; and A - arthroplasty of the hip joint.

The attitude toward treatment of bilateral hip
dislocations remains ambiguous, and “it is much more
difficult to decide the reasonability of the surgery”
[11], especially since the long-term functional
results of treatment are far from perfect [11, 12].

Therefore, considering the results of treatment of 2
children with bilateral congenital dislocations of the
hips, many investigators reasonably note that it is
advisable to operate on the second hip joint only
when surgical intervention on the first joint was

successful and function was restored [11, 13]. We
fully share this position.

To solve the problem of helping patients with
pathologic hip dislocation, it is necessary to realize
that remodeling of the joint by “bringing it” to the
anatomic state of the opposite unaffected joint is
practically impossible. In the case of bilateral lesions
this is especially impossible and the development of
arthrosis is inevitable. Therefore, the most important

component, reflecting the degree of well-being of the 4.

affected joint along with stability, is the amplitude of
active movements. Preserving this amplitude, while
keeping a careful and attentive attitude towards the
affected joints, is a fundamental and solvable task
and it is quite realistic.
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