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A Case report
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Abstract

Replacement of extensive defects of tubular bones against the background of osteomyelitis remains an urgent problem today. The
existing methods of replacing such defects by the method of bilocal osteosynthesis with the llizarov apparatus or the use of a free fibular
autograft are not always applicable.

We present a clinical case of the use of a combined Masquelet’s induced membrane technique with bone autoplasty by fibular graft and
the use of the Ilizarov frame. A 33-year-old patient was injured in December 2015 as a result of a traffic accident. Subsequently, the development
of osteomyelitis has been noted. As a result of surgery and the course of osteomyelitis, there was formed an extensive femoral defect of up to 9.5
cm. Next, the first stage of a two-stage surgical treatment was performed - Sequestrnecrectomy, remounting of the Ilizarov frame, installation
of a temporary cement spacer with an antibiotic into the formed bone defect of the right femur using the Masquelet technique. After 4 months,
the second stage of surgical treatment was performed - Free autograft of a fragment of the fibula in order to replace a bone defect of the right
femur.

In order to stimulate and improve the reparative and integrative processes of the bone autograft, PRP therapy was performed 10
months after the last surgery. 21 months after the second stage of surgical treatment, the consolidation of a free fragment of the fibula was
established with the help of an X-ray, and the Ilizarov frame was dismantled. 48 months after the second stage of the surgery, the functional
condition is satisfactory, the patient moves with a full support load on the right lower limb. In the presented clinical case, the combination of
Masquelet technique, free fibular autograft and osteosynthesis by llizarov frame allowed to achieve satisfactory functional results.
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Introduction

In the event of post-traumatic osteomyelitis of long
tubular bones, one of the stages of surgical treatment is
the rehabilitation and resection of the infected bone area,
as well as the removal of sequestered bone fragments.
The estimated volume of sequestrectomy is determined
by the Cierny-Mader anatomical classification [1]. After
sequestrnecrectomy, cases of bone defects are not
uncommon. Bone defects of more than 6 cm are most often
replaced using the Ilizarov frame by bilocal distraction
osteosynthesis, or by bone transplantation [2-4]. Currently,
one of the most effective methods of treating patients with
post-traumatic bone defects is the combined method of
distraction osteosynthesis according to Ilizarov using the
Masquelet technique [1,5-7]. The first stage of treatment
is radical resection, sequestrectomy of the affected area.
Further, the second stage of treatment is the implantation

Description of the clinical case

The patient, a female, 33 years old, was injured in
December 2015 as a result of a traffic accident. Patient
was hospitalized in an emergency with a diagnosis of
"Open multi-splintered fracture of the right femur with
displacement of bone fragments." Primary surgical
treatment of the wound of the right thigh was performed
in the in-patient unit of the interregional traumatology

of a cement spacer similar to the diameter of adjacent bones
in accordance with the size of the bone defect to form an
induced membrane technique (IMT) using the Masqulete
technique. Thus, based on literature, it is known that IMT has
proven itself as a way of restoring bone tissue, preventing
bone graft resorption and plays an important role in
revascularization and consolidation of bone structure [6].

In this clinical case, we present our first two-
stage autograft of the fibula in femoral defect with the use
of distraction osteosynthesis by Ilizarov and Masqulet
technique. This method is preferable for the replacement
of defects of tubular bones over 6.0 cm. in the long course
of post-traumatic osteomyelitis affected by chronic
osteomyelitis [8,9].

department of a district hospital where skeletal traction was
applied, followed by the imposition of an external fixation
device of the right thigh. In the post-surgery period, there
were noted infiltration, edema of soft tissues, fluctuation
and diastasis of fragments of the right femur in the area of
surgery (Picture 1).

Picture 1 - X-ray picture of the right femur in a direct projection. Diastasis of fragments of the right femur can be visualized

Due to the complications that have arisen, the patient
was urgently transferred to a regional hospital, where
they performed an autopsy of a suppurated hematoma,
sequestration necrectomy, resection of the osteomyelitic

focus of the middle third of the thigh and osteosynthesis
of the Ilizarov frame of the right thigh (Picture 2). Further,
after discharge, the patient noted periodic functioning of the
fistula wound in the middle third of the right thigh.

Picture 2 - X-ray picture of the right femur in a straight (a) and lateral (b) projection after sequestrnecrectomy, resection of the
osteomyelitic focus of the middle third of the thigh and osteosynthesis by the Ilizarov frame of the right thigh
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In August 2016, the first stage of surgical treatment
“Remounting of the Ilizarov frame of the right femur,
sequestrnecrectomy, filling of the bone defect of the femur
with bone cement with an antibiotic according to the

Masquelet technique” was performed within the Injuries
and Combustiology Consequences Department of the
NSCTO named after Academician N.D. Batpenov” (Picture
3).

Picture 3 - X-ray picture of the right femur in a straight (a) and lateral (b) projection after remounting of the Ilizarov frame of the
right femur, sequestrnecrectomy, filling of the bone defect of the femur with bone cement with an antibiotic using the Masquelet technique,
ossification of the periosteum on the medial surface

In January 2017, after a preliminary X-ray
radiography of the right thigh with a measuring ruler in
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Picture 4 - X-ray picture of the right femur in a straight (a) and lateral (b) projection after free autograft of a fibular fragment in
order to replace a bone defect of the right femur. Intramedullary osteosynthesis of an autograft with a spoke. Dismantling of the Ilizarov
frame of the right thigh

The primary tactics of the surgery involved laying
the graft, intramedullary osteosynthesis with a spoke and
the imposition of arterial and venous anastomoses on the
feeding leg of the bone graft, but due to the severity of the

‘(a).

two projections, the second stage of surgical treatment was
carried out to assess the size of the defect.

primary injury and early surgery, the patient developed
extensive scarring of soft tissues, there were no vessels of
the required diameter and collaterals, and the attempt to
impose an anastomosis was not possible.
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Picture 5 - X-ray picture of the right femur in direct projection after sequestrationrectomy, dismantling of the Ilizarov frame of the

right thigh
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Surgery was performed in the following volume:
“Removal of a cement spacer, free non-vascularized
autograft of a fibular fragment in order to replace a bone
defect of the right femur. Intramedullary osteosynthesis of
an autograft with a spoke. Pre-installation of the Ilizarov
frame of the right thigh” (Picture 4).

No complications were observed in the early post-
surgery period. Post-surgery wounds healed by primary
tension 14 days after surgery.

In November 2017, in order to stimulate and
improve the reparative and integrative processes of the

B

bone autograft of the right femur, PRP therapy was applied
on an outpatient basis to the site of the implanted graft.

In November 2018, the Ilizarov frame of the right
thigh was dismantled (Picture 5).

48 months after the surgery, the functional condition
of the operated limb is satisfactory (Picture 6). The patient
moves without external means of support with a full axial
load on the limb.

The authors obtained a written informed consent
of the patient for the dissemination of medical information.

Picture 6 - A control X-ray picture of the right thigh in 2 projections 48 months after the dismantling of the Ilizarov frame.
Hypertrophy of the graft is visualized, ossification of the remainder of the medial part of the periosteum in the area of the femoral defect. In
the lateral projection, the recurve deformation of the right femur is visualized. The axis of the lower limb is preserved

Discussion

Replacement of extensive defects of tubular bones
remains an urgent problem at the present time. Existing
methods of replacing extensive defects of tubular bones
have a number of limitations that do not allow using them
as a monomethod in the presence of osteomyelitis [2].

Thus, the use of bone allografthas such advantages as
the absence of a donor site wound and virtually “unlimited”
graft volume. At the same time, the main disadvantages of
this method are the limited use of allografts affected by
osteomyelitis, preservation of the risk of transmission of
vector-borne diseases, variable osteoinductive properties,
the high cost of allografts, which did not allow applying
them in our case. [2,16,17].

The existing induced membrane technique or
Masquelet is the method of choice against the background
of osteomyelitis as in our clinical case. The possibility
of filling in extensive defects, the use of both external
and internal fixation of the bone and the low cost allows
active use of the presented method. The disadvantages of
the Masquelet technique are the need to use a two-stage
defect replacement technique and a long reconstructive
period when using an external fixation device (9 months on
average) [2,16].

After the introduction of the technique of fibular
graft transplantation on the vascular pedicle, the advantages
of this method became obvious. The reconstruction time
of a large defect has significantly decreased compared
to the use of Ilizarov technique or Masquelet technique,
and the possibility of graft hypertrophy, which will allow
maintaining a higher load on the limb. The disadvantages
of the presented technique are the presence of a donor

site wound, the need to possess microsurgical skills and
the availability of microsurgical instruments [2]. Free
transplantation of a vascularized fibular graft in one stage
in the presence of osteomyelitis was described by Sun Y.
and co-authors. In this study, a vascularized fibular graft
was transplanted immediately after the rehabilitation of the
infection focus. Graft consolidation occurred in an average
of 4.5 months, full axial load became possible in an average
of 9 months. No cases of osteomyelitis recurrence were
observed during 26 months of follow-up [10].

The use of a non-vascularized fibular graft was
described in a study by Tang Y.-W. and Lin K.-C. as the
second stage of surgical treatment. In 25 out of 27 cases,
graft consolidation was achieved. On average, after 7.8
months (6-11 months), patients returned to their daily
activity. Graft hypertrophy was described in 15 cases two
years after surgery [11]. Also in the study, Siyi Liu and co-
authors evaluated the functional results in patients with
non-vascularized and vascularized grafts according to the
MSTS scale (Musculoskeletal Tumor Society) there was
no significant difference between non-vascularized and
vascularized grafts [16].

The methods of bilocal and polylocal osteosynthesis
make it possible to eliminate extensive bone defects and
can be used when other methods of reconstruction are
ineffective [12,13]. A systematic review of C. Papakostidis
and co-authors showed the effectiveness of the Ilizarov
method of distraction osteogenesis, in addition, the use
of the Ilizarov frame reduced the risk of infection against
osteomyelitis. The authors also describe the frequency of
repeated fractures - 5%, neurovascular complications -
2.2% and amputations - 2.9% in this study [5].
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Due to the course of chronic osteomyelitis in the
case described by us, it was not possible to use a bone
allograft, a non-vascularized or vascularized fibular graft
to replace the defect in one stage. Since the femur was
already fixed by the Ilizarov frame, it was decided not to
change the fixation method due to unsatisfactory results
when using intramedullary rods on the background of
osteomyelitis [14,15]. It was decided to use the Masquelet

Conclusion

The combination of Masquelet technique and free
bone grafting with fibular graft with Ilizarov fixation has
shown its effectiveness against the background of chronic
osteomyelitis. In this clinical case, we represent a patient
with a femoral defect up to 9.5 cm. affected by chronic
osteomyelitis. The graft was fully integrated into the femur,
hypertrophy of the graft occurred, ossification of the

technique as the first stage for the formation of an
induced membrane and for the purpose of local therapy of
osteomyelitis. Taking into account the persistent remission
of osteomyelitis after the first stage of surgery, the patient
underwent replacement of the defect with a fibular graft on
the vascular pedicle. Despite the impossibility of applying
vascular anastomosis in this clinical case, the necessary
clinical results were achieved.
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Tyninaeme

Ocmeomueaum ¢poHvbiHda mymik mapi3di cyliekmepdiy KeH akayaapuiH ayblcmolpy Oy2iHei KyHHIH 63ekmiMmaceseci 601bin Kaaa 6epeoi.
Mynoail akaynapdel Hauzapos annapamuiMeH 6U/0KA/AbObI 0CMeocuHmes apkKblabl Hemece 60c¢ Gubyasipbl a8mompaHCcnAAHMAyusiHbl
K0/10aHY apKblabl AyblcMblpyOblH K0AJAHbICMAFLL adicmepi apkawaH Ko10aHblaa 6epmelioi.

Mackesne UHOYKYUSAAQHFAH KAOGbIKWACLIHLIY NepoHeanbdbl mpaHcnaaHmamneH cyliek aymon/aacmukacbiMeH 6ipikmipinzeH
adicmemecin K010aHyOdbly KAUHUKAALIK JcarFdativl jdcaHe Hauzapos annapamolt koadaHy kepceminzeH. 2015 sicbladbll jcesmoKcaH atiblHOa
JH0-KeaiK oKuracel caadapuiHan 33 sdcacmarel Haykac 3apdan wekmi. Keliinnen ocmeomueaummiy damyvel 6atikanadsl. Onepayust dtcaHe
ocmeomueaum arblMbl Homudicecinde sjcamoac cyleziniy 9,5 cm-ee deliin keH akaywvl my3sindi.KellinneH eki ke3eHdi xupypausiivlk emoeyoin
6ipiHwi ke3eHi - cekgecmpakmomus, Uauzapos annapambviH Kaiima opHamy, MOHmMaxcoay xcypeisindi. oy dcak cam cylieziniy mysinzeH
cytiek kemicmieine Maskelet adici 6otiviHwa anmubuomuki 6ap yakbimwa yemenm mecemi. 4 alidan ketlin Xupypausavlk emoeyoit ekiHwi
Ke3eHi opblHOa10b! - OH Jcak caH cylie2iHiH cyliek akayblH ayblcmblpy YwiH gubyaa gppazmenminiy epkin asmomparcnaanmayusicot. Cytiek
aymompaHcnAaHmamulHblY penapamusmi JdcaHe uHmezpamusmi npoyecmepiH bIHMAAAHObIPY JHCIHE HaKcapmy MakcamvlHOa COHFbL
onepayusdaH ketiin 10 atidaH ketiiH PRP mepanusicel scacandbi.

Xupypeusinelk emdeydiy ekiHwi keseHineH kellin 21 atidaH KelliH peHmeeH cay/eciHiy KemezimeH dubysraHbiy 60c gpazmeHmiHiy
KOHCoudayusicbl aHblkmaaodsl, Hauzapos annapamst 6eawekmendi. OnepayusiHbly ekiHwi keseHiHeH 48 alldaH kelliH (yHKYUOHANObIK
Jcardatibl KAHAFAMMAHAp/blK, OH XHCAK MemeHal asiK-KO/AbIHOa MOJIblK MIpeK JHcykmemeMeH KO3raaaobl. ¥YCbIHbLAFAH KAUHUKAAbIK
scardatida Mackesem mexHUKacwlH, 60c nepoHeanb0i aemompaHcnAaHmMayusiHul %caHe Hausapos annapameimer ocmeocunme3sdi 6ipikmipy
KaHarammaxapaslk GyHKYUOHA10bl Homudicesepae Ko jcemkizyze MyMKiHOIK 6epoi.

Tyiiin cesdep: Hauzapos annapamsl, cyliek akaybl, peKOHCMpYKyusi, 60c cylileK aymompaHcnAaHmamel, MAacka, UHOYKYUSIIbIK
MeMOpaHa.
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Pe3ome

3ameweHue obwupHulx dehekmoe mpybuamvix Kocmell Ha ¢poHe ocmeomuesuma ocmaemcsi aKmyaabHol npobaemoll Ha
ce2o0HsAWHUL deHb., Cywecmsyrowue cnocobvl 3amewjeHus makux deekmos memodoM 6UNOKANbHO20 OCMeocuHmes3d annapamom
Hauzaposa uau npumeHeHuem c80600H020 Ma106epy08020 AymompaHcnaaHmama He 8ce20a NPUMeHUMbl.

Ilpedcmassien kauHuveckull cay4aii npuMeHeHUss KOMOUHUPOBAHHOU MemoduKu UHOYYUupo8aHHol membpaHsl Mackese ¢ KocmHol
aymonsiacmukol Man06epyoebiM MpPAHCNAAHMAMoOM U NpuMeHeHueM annapama Hausaposa. BoavHol 33-x sem noayvua mpasmy 8
dekabpe 2015 200a 8 pesysvmame d0pOHCHO-MPAHCNOPMHO20 npoucwecmaus. B nocaedyroujem ommevaemest pazgumue ocmeomueauma. B
pe3ysbmame onepayuu u meyeHus: ocmeomueauma o6pazosascs obwupHuili depekm 6edpenHoli kocmu do 9,5 cm. [lasnee 8binosHeH nepsbiil
aman 08yXamanHozo Xupypau4eckozo Je4eHusl — ceKeeCmpHeKpIKMoMus, nepeMoHmasc annapama HMausapoea, ycmaHoska epemeHHOU
YyeMeHMHOU NpoKAadku ¢ aHMuGUOMUKoOM 8 chopMuposaHHblli KocmHblii deghekm npagoli 6edpeHHOl kocmu no memoduke Mackesema.
Yepes 4 Mec 8bIN0HEH 8MOPOLl Iman onepamuseHozo Jeveruss — C80600HbIl aymompaHcnaaHmam ¢pazmeHma man06epyosoll Kocmu ¢
Ye1bio 3amMeujeHus KoCmHoz20 deghekma npagoll 6edpeHHOU Kocmu.

C yeavblo cCMuMyAsiyuu U yayvuweHust penapamuseHuix U UHMezpamusHblX Npoyecco8 KOCMHo20 aymompaHcnaanmama yvepes 10
Mec nocae nocaedueti onepayuu npogodusack PRP-mepanus. Yepes 21 mecsiy nocse 8mopo2o 3mana xupypauieckozo JieveHust ¢ NOMOUbo
peHmeeHozpaduu ycmaHos1eHa KOHCOAUdayusi ce0600H020 hpazmeHma ma.n06epyosoli kocmu, demMoHmuposax annapam Mauzaposa. Yepes
48 Mec nocse 8mopo2o amana onepayuu GyHKYUOHAIbHOE cOCMOosiHUe y0081emaopumenbHoe, nepedsuzaemcs ¢ noaAHol 0nopHoU Hazpy3Kol
Ha Npagyro HUXCHII KOHeYHOCMb. B npedcmagaeHHOM KAUHUYeCKOM caydae coyemaHue mexHuku Mackesnem, c0600H020 Ma106epy08020
aymompaHcnagHmama u ocmeocuHme3a annapamom Hauzapoea no3goauso 0o6umuscsi y006/1emeopumenvHulX HYHKYUOHAALHBIX
pe3yabmamos.

Kawuesvie crosa: annapam Hausaposa, kocmuulli deghekm, peKoHCmpyKYusi, c0600HbLI KOCMHbIT aymompaHcnaaHmam, Mmackasem,
UHOYYUPOBAHHAS MEMOPAHQ.
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