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Abstract

Backgtound. Replacement of large bone defects after tumor resection is a significant challenge. The use of
autologous tissue is often limited due to the small volume of available autograft bone and additional surgical
trauma. Although many biological and synthetic substitutes exist, there is still no consensus on the optimal
choice. Recost, a new domestic synthetic bone substitute material, introduced in 2014, is a promising alternative
for reconstructive surgery. The purpose of the study was to analyze outcomes of using “Rekost”, the bone
substitute material, in surgical treatment of bone tumors. Material and Methods. Between 2016 and 2022,
23 patients with bone tumors were treated at the oncology department of the E. Meshalkin National Medical
Research Center, Ministry of Health of the Russian Federation. The study included patients over 18 years
of age with benign and tumor-like bone neoplasms (11/23, 47.8 %), as well as patients with borderline bone
tumors (11/23, 47.8 %), who underwent surgery with the simultaneous use of Recost, a new bone-substituting
material. One patient had osteosarcoma (1/23, 4.3 %). Most patients (20/23, 86.9 %) underwent bone tumor
resection followed by reconstruction with “Rekost” bone-replacing material. Results. All patients are alive with
follow-up periods ranging from 30 to 113 months (mean 62 + 7). Early postoperative pain, assessed by the
Visual Analog Scale (VAS), ranged from 10 % to 50 %, averaging 20 + 10 %. At 12 months postoperatively,
most patients were free of pain (0—20 %). Functional outcomes measured by the Musculoskeletal Tumor Society
(MSTS) score were rated as excellent or good on follow-up: upper limb MSTS scores ranged from 73 to 97 %,
mean 89 + 10 %; lower limb MSTS scores ranged from 57 % to 100 %, mean 81 + 14 %. No intraoperative,
early postoperative, or systemic complications related to the use of “Rekost” material were observed. Late lo-
cal complications occurred in two cases (2/23; 8.6 %) at 6 and 9 months postoperatively. Among patients with
borderline tumors, one patient (1/11, 9 %) developed giant cell tumor recurrence nine months after resection
of the distal radius. One-and two-year recurrence-free survival rates in this subgroup of patients were 92 %,
respectively. Conclusion. Preliminary use of the “Rekost”, domestic bone substitute demonstrates a low rate
of complications and re-surgeries. This material may be recommended for reconstructing defects after tumor
resections in patients with benign and borderline bone tumors. However, the physical and chemical properties
of the material require further study and comparative analysis with traditional reconstruction methods.

Key words: bone tumors, bone substitute materials, “Rekost”, bone defect replacement, intralesional
curettage.
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AHHOTauuA

AkTyanbHocTb. [Tpobnema 3amelLeHnst KOCTHbIX 4edEKTOB NOCIEe BHYTPMOYAroBbIX PE3EKLNIA, BbINOMHAEMbIX
Mo NOBOZAY OMyXOrel KOCTEN, OCTAETCS KIMUHUYECKM 3HAYMMON. BO3MOXHOCTM UCMONb30BaHMSA COBCTBEHHbIX
TKaHel B BOMbLUMHCTBE CryyYaeB orpaHuyeHbl BBMAY Marbix 06beMOB AOCTYMHOW ayTOKOCTM, a Takke [0-
MOSTHUTENBHON TPaBMaTUYHOCTU XMPYPruyeckoro nocobums. Ha AaHHbI MOMEHT npeasioxeHo 6onbLuoe Konu-
YeCTBO KOCTHO-3aMeLLaloLLmnX MaTepmanoB kak 61M0oorMyeckoro NPoNCXoXaeHUs, Tak U CUHTETUYECKMX, B TO
Xe Bpemsi e4MHOro Noaxoaa K BbiIbopy onTumMarnbsHOro BapuaHTa He cyuectsyeT. C 2014 r. npeanoXeH HOBBIN
OTEYECTBEHHbIN CUHTETUYECKUI KOCTHO-3aMeLlaloLWwnii Matepuan « PekocT» Anst UCNonb30BaHNUs B KIMHUYe-
cKkol npakTtuke. [NpeaBaputensHble pesynbTaTtbl AEMOHCTPUPYIOT BECbMa 0OHaAeXMBaoLMe NepcrneKkTUBbI
NPUMEHEHUsI MaTepuana B PeKOHCTPYKTUBHOM xvpypruv. Llenb nccnepgoBaHus — aHanuna pesynsraTtoB Uc-
nonb30BaHNsA KOCTHO-3aMelLLaroLLero matepuana «PekocT» npu XnMpypruyeckoM fedeHnr onyxonemn KoCTen.
Martepuan u metoabl. B otaeneHun oHkonorun «HMWL, nmenn akag. E.H. MewankuHay, r. HoBocnbupck,
¢ 2016 no 2022 r. npoBeaeHo neyeHve 23 naumeHTam. B nccnegoBaHme Obinv BKITHOYEHbI NALWEHTbI CTapLue
18 net ¢ fobpokayecTBEHHbIMU 1 onyxonenofobHbIMM HoBoOOpa3oBaHuaMY kocTen (11/23, 47,8 %), a Takke
naumneHTbl C ONyXomnsMK KOCTEN NMPOMEXYTOYHOIo NnoTeHumana anokadectseHHoctu (11/23, 47,8 %). B ogHom
cryvae guarHoctmpoBaHa octeocapkoma (1/23, 4,3 %). OnepatmBHoe neveHne B nogaensioLlem 60MnbLLINHCTBE
cnyyaes (20/23, 86,9 %) npoBoannocs B 06bemMe BHYTP1OYAroBoi pe3ekLymn ¢ NnacTMKoW NosivypeTaHoBbIM
KOCTHO-3ameLlatoLL MM matepranoM «Pekocty». PesynbTarbl. Bce naumeHTb XuBbl 1 HabnogakTcs B CPOKM OT
30 po 113 mec (B cpegHeMm — 62 + 7 mec). BoneBon cMHapoM no BrU3yanbHo-aHanorosow wkane 6onu (BALL) y
OonblLUMHCTBA NaLMEHTOB B paHHEM MocreonepaLnoHHOM nepuoae Bapbunposan B gvanasoHe ot 10 go 50 %,
B cpegHem — 20 + 10 %. Mo gocTxeHun 12 Mmec nocrne onepawmmn oTMEYEHO OTCyTCTBME BONEBoro cuHapoma
y 6onblunHcTBa naumeHToB — 0-20 %. PyHKuMoHanbHbIR pedynstat MSTS (Musculoskeletal Tumor Society)
Ha OOCTUrHYTbIX CPOKax HabnoAeHWs OLeHMBarnCcs Kak OTIINYHBIV 1 XOPOLUWIA: AN BEPXHEN KOHEYHOCTU — OT
73 0o 97 %, B cpeaHem — 89 * 10 %; Ans HUWXKHeN KoHe4yHocTn — oT 57 go 100 %, B cpegHem — 81 + 14 %.
VIHTpaonepaumoHHbIX, paHHUX MOCreonepaLoHHbIX U CUCTEMHbIX OCITIOXXHEHMWI NPW UCMONb30BaHUN Ma-
Tepuana «PekocT» He Obino. [o3aHne MecTHble nocneonepaLmoHHbIE OCIIOXKHEHWUSI BO3HUKIM B 2 Criydasx
(2/23, 8,6 %,) B cpoku 6 1 9 mec. B nogrpynne onyxoner NpoMexKyTO4HOro NnoTeHumana 3fokaqyeCcTBEHHOCTHY
oTmMeveH oauH cnyyan (1/11, 9 %) peunansa ruraHTOKNETOHHON OMYXOnu, CNycTs 9 Mec Nocrne BHyTPYOYaroBon
pe3eKuMn oucTanbHOro cerMmeHTa Ny4yeBol KocTu. bespeumnanBHas ogHOroanYHas u OBYXNETHSS BbhKMBae-
MOCTb B rpyrnre NpoMeXyTO4YHOro NnoTeHLmana 3nokadectBeHHocT — 92 %. 3akntoyeHue. [NpeaBaputensHbie
pe3yneTaTbl IPUMEHEHNSI OTEYECTBEHHOTO KOCTHO-3aMeLLaloLLEro MaTeprana 4EMOHCTPUPYHOT HU3KUIA YPOBEHb
OCIOXXHEHWI 1 NMOBTOPHbIX ONepaTMBHbIX BMeLLaTenbCcTB. MaTtepuan MoxXeT OblTb peKOMEHA0BaH Ans 3aMelLe-
HVS edheKTOB Mocne BHYTPMOYaroBbiX Pe3eKLmMii y NaLneHToB ¢ JOOPOKaYeCTBEHHBIMU Y MPOMEXYTOYHbIMM
onyxonsiMu Kocten. B To e BpeMs m3nKko-xmummnyeckne ocobeHHOCTU MaTeprana TpebytoT aanbHenwero
N3y4YeHNs 1 CPaBHUTENBHOIO aHanus3a ¢ TPaaMUMOHHLIMM METO4AMY PEKOHCTPYKLMN.

KnioyeBble cnoBa: onyxonu KOCTeW, KOCTHO-3amellaloLmue MaTepuanbl, «PekocTy», 3ameLueHue AecbeKTOB
KOCTewn, BHyTpuo4daroBas pe3eKuus.

Introduction

The replacement of large bone defects after tumor
resection is a major surgical challenge. An ideal bone
graft material should possess properties that closely
match native bone. The 20th century’s standard,
autografts, are ideal but have limitations like donor site
morbidity and limited availability [1]. This has led to
the development of alternatives like allografts [2].

A large number of both biological and synthetic
analogues for replacing bone defects are available
globally. Biological materials include lyophilized
bone tissue, demineralized bone matrix, and coral-
based materials. Synthetic implantable materials
include B-tricalcium phosphate, metals (such as ti-
tanium), polymers (such as protacryl, bone cement,
Kryptonite), porous carbon compounds, and ceramic
implants [3].

The use of synthetic materials helps reduce surgical
trauma and shorten rehabilitation periods. However,
synthetic materials have certain drawbacks that limit
their use in clinical practice. The use of ceramics,
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despite good biocompatibility, can cause trophic soft
tissue disorders in 5 % of cases, necessitating their
removal. Titanium implants, despite their high strength
and biocompatibility, do not solve the problem of
restoring the natural topography of a post-resection
defect [4]. Coral-based materials, despite their com-
pressive strength, have low tensile strength and are
relatively poorly absorbed [5].

Polymethyl methacrylate (PMMA) bone cement is
the most commonly used polymeric material in osteo-
plasty. It is bioinert, easy to handle, biocompatible, and
cost-effective [6]. However, PMMA has unique me-
chanical and biological properties, including the lack
of biological remodeling and osseointegration, poor
adhesion to bone, high polymerization temperatures,
potential monomer toxicity, and excessive rigidity.

To expand the clinical application of bone substi-
tute materials, it is necessary to consider properties that
ensure comfortable use during surgery and sufficient
flexibility to achieve clinical results with minimal cost.
All of the above explains why the problem of creating
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an osteoplasty material that avoids these drawbacks
remains extremely relevant. Today, despite the abun-
dance of bone substitute materials, there is no unified
approach to selecting the optimal option.

In 2014, “Rekost”, a new domestic bone substi-
tute material based on a polyurethane polymer, and
“Rekost-M”, its solid finished form, were introduced
[4]. The material consists of a polymer derived from
polyoxypropylene glycol (average molecular weight
1000), 4,4’-diisocyanatodiphenylmethane, and glyc-
erol. It has pores ranging from 50 to 400 pum. Compres-
sive strength is 25-35 MPa, with adhesion to metal
and bone measured at 60—65 kg/cm?. Before complete
hardening, this bone substitute material is plastic and
moldable, allowing shaping into plates, cylinders, and
other custom implant shapes. Preclinical studies show
that the physicomechanical properties of the solid
form of “Rekost” (strength and expansion) closely
resemble native bone [3]. Clinical results using the
liquid form of “Rekost” at the Republican Hospital
(Kazan) demonstrate positive outcomes in plastic
surgery of paranasal sinus bone wall defects in 33 pa-
tients with various ENT pathologies [7]. Plates made
from this polymer have also shown promising results
in cranioplasty [3]. However, domestic literature lacks
data on using “Rekost” bone cement in orthopedic and
oncological treatments.

Objective of the Study: to analyze the results of
using “Rekost”, a bone-substituting material in surgi-
cal treatment of bone tumors.

Material and Methods

This paper presents the results of a retrospective
case series. Twenty-three patients were treated at the
Oncology Department of the E. Meshalkin National
Medical Research Center of the Ministry of Health,
Novosibirsk, from 2016 to 2022. The study included
patients over 18 years of age with bone tumors who
underwent surgery using “Rekost” bone substitute
material. The study included patients over 18 years
of age with benign and tumor-like bone neoplasms
(11/23,47.8 %), as well as patients with boderline bone
tumors (11/23,47.8 %). One patient had osteosarcoma

(1/23,4.3 %). Most patients (20/23, 86.9 %) underwent
bone tumor resection followed by reconstruction with
“Rekost” bone-replacing material. The following data
were analyzed: primary cancer diagnosis, previous
treatment, location, and nature of the tumors based on
imaging methods (MRI, MSCT, bone scintigraphy).
Statistical processing of the data was performed using
Microsoft Office Excel 2010.

The study group mainly consisted of male patients
(58 % men, 42 % women). Patient ages ranged from 18
to 61 years, with a mean age of 20 years. Patients were
followed for 3 to 8 years, with an average follow-up pe-
riod of 72 months. Histological variants in the benign
neoplasm group were present in 4 cases: solitary bone
cyst; enchondroma, aneurysmal cyst, chondromyxoid
fibroma, desmoplastic fibroma, nonossifying fibroma,
fibrous dysplasia, and osteoblastoma (1 case each). In
6 cases, the primary tumor was a giant cell tumor; in
5 cases, an atypical cartilaginous tumor. One clinical
case involved a patient with osteosarcoma. Tumor
localization primarily involved long and short tubular
bones of the skeleton: meta-epiphyses of the humerus
(6 cases), femur (5 cases), tibia (4 cases), radius (2
cases), metatarsal and fibula (1 case each). Four cases
included tumor lesions in the pelvic region.

Most patients (20 cases) underwent surgical
treatment involving intralesional resection with
osteoplasty. After curettage with sharp spoons and
a high-speed burr, adjuvant treatment of the post-
resection cavity with ethanol was performed. Next,
the bone substitute material “Rekost” was prepared by
mixing the components — fluoropolymer and polyol;
calcium orthophosphate was added to impart a porous
structure (Fig. 1).

After exposure, according to the manufacturer’s
recommendations, the prepared material was placed
into the defect area. The material was injected manu-
ally or with a high-pressure syringe due to the high
viscosity and adhesiveness of the polymer in the first
few minutes after mixing (Fig. 2).

The burr hole was temporarily packed to prevent
polymer leakage into the surrounding tissue during
polymerization. The polymerization temperature was

Fig. 1. A —loading fluoropolymer into a mixing cup; B — mixing the components: fluoropolymer + calcium orthophosphate;
C — adding polyol and mixing; D — the material is ready for use. Note: created by the authors
Puc. 1. A — 3arpy3ka ptopnonumepa B 4allKy AN cMeLuMBaHus; b — cMelumBaHWe KOMNOHEHTOB: pTopnonumep + KanbLmin opToodoc-
at; B — nobasnexHne nonvona v cmewvBaxune; [ — Mmatepuan rotoB k UCNosb3oBaHuio. MpuMeyaHne: pucyHOK BbINMOMHEH aBTopamm
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Fig. 2. A, B — loading the polymer into syringes; C — cortical defect; D — injecting the polymer into the cavity. Note: created by the authors
Puc. 2. A, b — 3arpyska nonvmMepa B Wwnpuw; B — pesekumMoHHOe OKHO;
" — BBeeHWe nonvmMepa B NonocTb. [NpyMeyaHne: pucyHOK BbINOMHEH aBTopamu

Fig. 3. A 49-year-old female patient. Giant cell tumor of the proximal tibia: A —pre-operative x-ray; B — post-operative x-ray;
C — post-operative CT; D — post-operative MRI. Note: created by the authors
Puc. 3. Mauuentka O., 49 net. [lnarHo3: [MraHToKNeTo4YHas onyxorb NPoKCUMarnbHOro Metaguadgunsa 6onbebepLoBon KOCTH:
A — peHTreHorpamma nepeg onepauven; b — nocrneonepaunoHHasi peHTreHorpaMmma;
B — nocneonepaunonHas MCKT; ' — nocneonepaunoHHas MPT. [NpumeyaHune: pucyHOK BbINOIHEH aBTopamu

room temperature, with no pronounced exothermic
reaction; the polymerization time was 16—18 minutes.
After the material ceased expanding and its structure
became compacted, the wound was closed layer by
layer. In all cases, the cortical plate maintained its
integrity, as confirmed by radiographic examination.

In one case, segmental metatarsal resection was
performed, with “Rekost” used as a spacer before
inserting a custom implant. The material was also
utilized to fix a custom short-stem diaphyseal tibial
endoprosthesis. In another case, “Rekost” was used
to reconstruct an acetabular bone defect during revi-
sion hip arthroplasty. All surgeries were performed in
a single stage by a single surgeon.

Postoperative care was standard. Patients received
antibacterial prophylaxis and dressings. Wound heal-
ing occurred by primary intention without signs of
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inflammation. Sutures were removed 1.5-2 weeks
postoperatively. External immobilization was not ap-
plied. Patients were mobilized from the first day, with
verticalization on the second day. Joint mobility exer-
cises began on days 2-3, with partial weight-bearing
resuming two weeks after surgery. Radiographic ex-
amination of the surgical site was performed two days
postoperatively. The maximum postoperative hospital
stay was 14 days, with an average of three days. Local
control was assessed by dynamic observation and imag-
ing studies. The radiographic invisibility of the material
complicates monitoring of cavity filling, necessitating
supplementary imaging such as MRI and CT (Fig. 3).

Results

All patients are alive and are being followed for
periods ranging from 30 to 113 months. Follow-up

SIBERIAN JOURNAL OF ONCOLOGY. 2025; 24(6): 99-107
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Fig. 4. A 52-year-old female patient. Osteosarcoma of the tibia diaphysis, T2NOMO; A — two days after custom-made endoprosthetic
replacement. Post-operative x-ray; B, C — 3 month after surgery. Aseptic instability of the proximal stem, peri-implant bone lysis.
Note: created by the authors
Puc. 4. MauuenTka Y., 52 roga. QuarHos: Octeocapkoma avacusa 6onbliebepuoBor koctn, T2NOMO: A — 2-e cyT nocne
WHANBMAYANbHOMO 3HAOMPOTE3MPOBAHNS, MOCNeonepaLmoHHas peHTreHorpamma; b, B — peHTreHorpamma 3 mec nocne onepaumu.
AcenTunyeckoe pacliatbiBaHWe NPOKCMMArbHOWM HOXKN 3HAONPOTE3a, NEPUUMMIAHTHBIN NIN3UC KOCTHOW TKaHW.
[MpumeyaHune: pucyHOK BbINOMHEH aBTOpamMu

visits are performed at 3-month intervals during the
first year, then every 6 months. Patients with inter-
mediate tumors are followed at 3-month intervals for
the first two years, then every 6 months. The main
analyzed parameters were: functional recovery of the
operated segment, pain assessment, and the absence
of postoperative complications. Relapse-free survival
was also assessed for tumors of intermediate malig-
nancy potential.

The function of adjacent joints was fully restored
in most cases. Full weight-bearing on the operated
lower limb was allowed after 2 weeks post-surgery.
The functional outcome of the surgical treatment was
assessed using the Musculoskeletal Tumor Society
(MSTS) scoring system [8]. At follow-up periods
ranging from 30 to 113 months, patients’ functional
status was rated as excellent or good: for the upper
limb MSTS scores ranged from 73 to 97 %, mean
89 £ 10 %; lower limb MSTS scores ranged from
57 % to 100 %, mean 81 + 14 %.

Pain intensity measured by the Visual Analog
Scale (VAS) in the early postoperative period varied
between 10 % and 50 %, with an average 20 + 10%.
At 12 months post-operation, most patients reported
no pain, ranging 0-20 %.

No intraoperative, early postoperative, or systemic
complications related to the use of “Rekost” material
were observed. Late local postoperative complications
occurred in two cases (2/23), which is 8.6 %, at 6 and
9 months. In the first case, intra-articular dislocation
occurred when the material entered the left shoulder
joint after osteoplasty of the proximal humeral epiphy-
sis. This was identified in the late postoperative period

CUBUPCKIY OHKONOTMYECKNW XXYPHAT. 2025; 24(6): 99-107

Fig. 5. A 50-year-old male patient. Atypical cartilaginous tumor of
the distal femur. A — Postoperative radiograph — the resection cor-
tical defect is indicated by the arrow; B — MRI of the hip — in the
projection of the resection cortical defect, an oval-shaped area
similar in density to the plastic material is visible along the outer
contour of the bone. Note: created by the authors
Puc. 5. MauneHT A., 50 net. inarHos: ATunmyHas xpsiesasi ony-
XOrnb AWCTanbHON TpeTu 6egpeHHHoN kocTu: A — nocrneonepaum-
OHHasi PeHTreHorpamma: pe3eKLMOHHbIN KOPTUKanbHbIA AedekT
0603Ha4YeH CTpernkoii;

B — MPT, B npoeKumn pe3eKkLUMOHHOro KopTukanbHoro gedekra no
Hapy>XHOMY KOHTYpY KOCTU BU3yann3upyeTcsl y4acToK OBanbHOM
OpMbI, MO NIIOTHOCTM CXOXMIA C NNIACTUYECKMM MaTeprariom.
[MprMeyaHue: pucyHOK BbINOMHEH aBTOpamMm
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because radiographic examination failed to detect the
problem promptly. The patient reported persistent pain
and limited shoulder motion, necessitating revision
surgery. Arthroscopy revealed a foreign body in the
shoulder joint, which was removed, resulting in pain
relief and restoration of upper limb function.

In the second case, “Rekost” was used for the first
time to fix a custom short-stem of the proximal com-
ponent of a tibial diaphyseal endoprosthesis. However,
three months postoperatively, aseptic instability of the
proximal module developed, manifested by pain and
gait disturbance (Fig. 4). The patient underwent revi-
sion surgery with replacement of the endoprosthesis
component with a custom 3D-printed module.

According to follow-up data, one case (1/11, 9 %)
of giant cell tumor recurrence was observed in the
subgroup of tumors with intermediate malignant
potential, 9 months after intralesional resection of
the distal radius. The patient underwent segmental
resection with custom-made wrist arthroplasty. The
one- and two-year recurrence-free survival rates in the
intermediate malignant potential group were 92 %.

In two cases, additional extraosseous lesions were
detected postoperatively near the surgical site, compli-
cating interpretation of postoperative findings. Tumor
growth had to be ruled out. Patients were advised to
undergo MRI of the operated segment to evaluate
potential polymer spread after expansion. Careful
analysis by a radiologist and surgeon confirmed poly-
mer material extension beyond the bone through the
trephine opening. These occurrences were asymptom-
atic due to their extra-articular location (Fig. 5).

Discussion

The main distinguishing features of the new mate-
rial are its high plasticity during polymerization and
low temperature response. Based on observational
results, several considerations for using the material
to repair intraosseous defects arise. The final density
of the material depends on the surrounding environ-
ment. In the presence of liquid (blood), the density
of the polymer corresponds to spongy bone. Without
blood, the material’s density corresponds to compact
bone. Due to the long polymerization time and expan-
sion after cavity filling, controlling material leakage
beyond the resection zone is essential, increasing
surgical time by at least 15-20 minutes. When plan-
ning surgery, including access and resection window
size, adequate closure of the cortical defect must be
ensured to prevent extraosseous material spread. Using
preserved cortical plates is one option to reduce surgi-
cal time. Special caution is required when repairing
epiphyseal defects. Before using the plastic material,
the integrity of articular surfaces must be confirmed to
prevent polymer migration into joint cavities.

A number of peculiarities of radiographic evalua-
tion after defect reconstruction using “Rekost” should
be noted: the radiolucency of the material does not al-
low for a full assessment of the degree of cavity filling,
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while assessment of the condition of the border bone
is most simple and convenient due to the absence of
artifacts. Radiographic progression should be assessed
in strict accordance with the clinical picture. Preser-
vation of radiographic evidence of a residual cavity
during a successful postoperative period may indicate
the success of the surgery. If material leakage beyond
the bone is suspected, an MRI should be performed.

In comparison, synthetic calcium phosphate ceram-
ics are a widely used biomaterial for the treatment
of bone defects due to their biological activity [9].
Clinically, this material has advantages, as it can be
applied minimally invasively, conforming to com-
plex bone architecture. When mixed, the powder and
liquid components form a paste that hardens at the
defect site. The main drawback is the material’s poor
biodegradability.

Based on its physicochemical properties, polym-
ethyl methacrylate (a polymerized acrylic acid ester)
bone cement exhibits excellent compressive strength
and can be used as a temporary structural support. An
additional option is the treatment of malignant bone
lesions, in which the exothermic reaction that occurs
during its hardening (8595 °C) has an antitumor effect
[10]. At the same time, PMMA bone cement has certain
clinical disadvantages: the polymerization process is
accompanied by heating, which can damage nearby
biological tissues and slow down regeneration; the
monomer and contrast agent of PMMA bone cement
have a certain toxicity; the cement is not biologically
active and does not undergo integration into the sur-
rounding bone, which carries the risk of actually turn-
ing into a nidus for infection; removal of bone cement
for further reconstruction can be problematic and lead
to local bone damage. It is also worth mentioning a
rare but formidable complication of cement plastic
surgery —bone cement implantation syndrome (BCIS),
which is characterized by hypoxia, hypotension and
loss of consciousness occurring during cementation
[11-13].

The main applications of PMMA in oncological
orthopedics are filling post-resection defects in pri-
mary and metastatic bone lesions and cement fixation
in endoprosthetics [14]. According to J.W. Park et al.
[15], in 178 patients with metastatic pelvic bone le-
sions, PMMA cement grafting reduced pain in 68 %
of cases. Complications such as bone cement implan-
tation syndrome were recorded in 11 % of cases, and
cement dislocation into the hip joint and surrounding
tissue occurred in 36 %. According to J. Bickels et al.
[16], bone cement has a positive effect on strengthen-
ing the support capacity of tubular bones, withstanding
prolonged dynamic loads.

The polymer material Kryptonite, an analogue
and predecessor of the “Rekost” material, has similar
physicochemical properties to the studied material
and is close in its characteristics to bone tissue. Dur-
ing manufacturing, the manufacturer provides mixing
components and instructions. Kryptonite has a solidi-
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fication temperature of 43 °C and does not cause an
exothermic reaction or local tissue necrosis.

However, there is limited literature data supporting
the use of Kryptonite on a large scale. For example,
the polymer was used in the treatment of intraosseous
lipoma [17]. According to G. Guarnieri etal. [18],ina
series of 16 patients undergoing vertebroplasty (for the
treatment of vertebral compression fractures in osteo-
porosis), two cases of recurrent fractures were recorded
after the use of Kryptonite, both occurring one year
after surgery. A study presented by Z. Bayramoglu et
al. [19] described the results of using the material in
50 patients after median sternotomy. Due to complica-
tions following this approach, sternum integrity was
restored using Kryptonite bone cement and cerclage
sutures. The study authors report increased mechani-
cal strength and reduced short-term pain compared to
standard wire cerclage [19]. Limitations to the use of
this material include its high and uncontrolled expan-
sion rate, as well as its cost, which is 2-3 times higher
than that of standard PMMA [18].

Conclusion

The new bone-plastic material is quite convenient
and easy to use, provided a number of technical con-
ditions are met that do not require expensive equip-
ment support. The material has increased viscosity
and adhesiveness, therefore, for convenient and safe
use, the application of delivery systems through a
high-pressure syringe can be recommended. Dense
filling of the post-resection space, tight contact with
the bone, and the absence of a hyperthermal effect
during polymerization create optimal conditions for
material integration. Polymerization after filling the
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