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AHHOTAIIA

IIpencTaBieHsl JaHHBIE O KIMHIYECKOM HCIIOJIb30BAHUY IIPU XUPYPTrUYECKOM JIeYeHUU OOJIbHBIX ¢ XPOHHYECKUM
ocreomuenuToM (XO) MIaCTHUKU IOCTOCTEOMUETUTHIECKON II0JIOCTH OMOCOBMECTHMBIM MeJIKOTPaHyIMPOBAHHBIM IIOPH-
CTHIM HUKEJHJIOM TUTaHA. B vccieoBaHuH yuacTBoBaIM 90 601pHBIX XO B Bo3pacte OT 17 710 60 JjeT (67 My>KUUH U 23
JKEHIUHEI). Y 60 ManueHToB (Tpymia HabJII0Z|eHus) TI0CIIE BHITIOJIHEHUS CEKBECTPIKTOMUH KOCTHYIO ITOJIOCTD 3aIIOJTHSIIN
rpaHyJIaMH HUKeJIU/Aa TUTaHa; 30 manyeHTaM (rpyIna cpaBHEHNUS) JI 3aII0JTHEHHU KOCTHOH II0JIOCTH II0CJIE CEKBECTPIK-
TOMHY UCIIOJIH30BAIN TPAJUIIMOHHOHN €110co6 — reMoIyioM0y. YCTaHOBJIEHO, UTO JIedeHe XPOHNUECKOTO OCTEOMHUEIIUTA
MyTEM CEKBECTPIKTOMUU C TOCIIEYIONIEeH IACTUKOM IPaHy/IaMU HUKEJIN/IA TUTAHA JaeT O60JIbliiee KOJIUYECTBO MMOJI0KH-
TeJIBHBIX PE3YJIFTATOB 110 CPABHEHHIO C TPAAUIIMOHHBIM MeTO/I0M. VIcI101hb30BaHNE HOBOM TEXHOJIOTUY II03BOJISAET YMEHb-
[IUTH YHCJIO IOCTE0IEPANNOHHBIX OCJIOKHEHUH U OTPULIATEIbHBIX PE3YJIBTATOB B OTJAJIEHHbIE CPOKU, COKPATHUTD IIEPH-
OJ1 CTAITMOHAPHOTO JIeueHNsI, 00eCIIeunTh BOCCTAaHOBJIEHHUE JleheKTa KOCTHOM TKaHU B 60jIiee KOPOTKUE CPOKU, YMEHbIIAEeT
YHCJIO PEIU/IUBOB 3a00J1€EBAHUA U YJIyUIlIaeT KaueCTBO KU3HHU MAIlEHTOB.

Karoueswvte crosa: XpOHI/I‘IeCKI/Iﬁ OCTEOMMUEJINT, IIJIACTHKA, IIOCTOCTEOMHUETITUTHYECKAA I1I0JIOCTh, HUKEJIU/ TUTaHa.

ABSTRACT

The data on the clinical use in surgical treatment of patients with chronic osteomyelitis (CO) of plasty of postosteomy-
elitic cavity by biocompatible fine-grained porous titanium nickelide are presented. The study involved 9o patients aged
17 to 60 years (67 men and 23 women). 60 patients (observation group) after the implementation of sequestrectomy bone
cavity filled with granules of titanium nickelide; 30 patients (comparison group) to fill the bone cavity after sequestrectomy
used the traditional method — hemofilling. It was found that the treatment of chronic osteomyelitis by sequestrectomy fol-
lowed by plasty granules of titanium nickelide gives more positive results compared to the traditional method. The use of
the new technology allows to reduce the number of postoperative complications and negative results in the long term, to
reduce the period of inpatient treatment, to ensure the restoration of the bone defect in a shorter time, reduces the number
of relapses of the disease and improves the quality of life of patients.

Keywords: chronic osteomyelitis, plasty, poststosteomyelitic cavity, titanium nickelide.

BBEJAEHUE
XpoHuueckuil ocreomuesut (XO) — maToso-

INTRODUCTION
Chronic osteomyelitis (CO) is pathology of the

I'Msl KOCTHOH CHCTEMBI, COIIPOBOKAIONIASA HE TOJIb-
KO MECTHBIMH IPOSIBJIEHUSMH, HO U U3MEHEHUSIMH
CO CTOPOHBI BCErO OpraHu3Ma. II0CKOJIbKY CpemHII

bone system, which accompanies not only local
manifestations, but also changes from the whole
body. Since the average age of patients is 30—40
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Bospact 60JsbHBIX ¢ XO cocTaBisieTr 30—40 JIET, 3TO
HE TOJIbKO MEJIUIIMHCKAsI, HO ¥ ColMasbHas mpobJie-
Ma. B ob1eit cTpykType 3a601€BaHU OPTaHOB OIIO-
pol gona XO — 3—-6.5 %. XO 3aHuUMaeT 1epBoe Me-
CTO CpPEeIU OCJIOKHEHUH IPU OIEPATUBHOM JIEUEHUH
3aKPBITHIX ITEPEIOMOB [1, 2]. B mocenHue ropr Ha-
OstoaeTcst TEHAEHIUS K YBEJIUYEHUIO YaCTOThI 3a-
6oneBanus XO. Cpequ IpOYUX THOMHO-CEITUYECKUX
3aboseBanuii XO XapaKTepU3YeTCs JJTUTEIHHOCTHIO
U MPOTPECCUPYIOIIUM TeYeHUEM, PESUCTEHTHOCTHIO
K JIEYEHHUIO, CKJIOHHOCTBIO K penpuBam [2, 3]. Kpo-
Me TOTO, B TIOCJIEJTHHE TOZIBI BO3POCJIO MOCTYILIEHUE
OOJIBHBIX B CTAIIIOHAD C ITOCJIEOIEPAIIMOHHBIM OCTEO-
MHETUTOM — 10 34 % city4aes [4].

B Hacrosiiee BpeMs He CYIIECTBYET eAMHBIX KPH-
TepueB B OlleHKe 3((HEKTUBHOCTH METOJIOB JIEUEHU ST
XO, B YACTHOCTH JIMKBUJIAIIMK OCTEOMHUEIUTHYE-
CKUX KOCTHBIX ITOJIOCTel. MHEHUS XUPYPTOB CXOZSAT-
¢ B BOIIPOCE PAJUKAIBLHOTO XHUPYPIHUECKOTO BO3-
JIEHCTBUsS Ha OCTEOMUEUTUYECKHH ouar [2—5]. ITO
BBITIOJIHEHUE CEKBECTPIKTOMUM, KOTOpas JJOJDKHA
BKJIIOYATh YEThIpE MOMEHTA: BO-IIEPBBIX, y/IAJIEHHE
U3 CEKBECTPAJIBHOM ITOJIOCTH HEKPOTUUECKHX TKAHEH,
CEKBECTPOB, THOSI, TPAHYJIAIUH; BO-BTOPBIX, yAaJe-
HUE CKJIEPO3UPOBAHHON CEKBECTPAIBHOU KAaTICYJIbI
JT0 TIOSIBJIEHUSI YeTKO KPOBOCHAOKAOIITUXCS YIACTKOB
KOCTH; B-TPEThUX, BCKPHITHE KOCTHOMO3TOBOTO KaHa-
Jla ¥ PACKPBITHE €ro IIPOCBETa HIKE W BBIIIIE Ouara
MMOpaKEHUsI; B-UeTBEPTHIX, 00pabOTKA OCTaBIIEHCs
IOJIOCTU B BHJIE IJIACTHYUECKOH OTIepaIlHH.

YacroTa penuauBOB 3a00JIeBaHUS TOCIE ILUIA-
CTHKH KOCTHOTO JieeKTa TeMOIUIOMOOH COCTaBJIs-
€T OT 3.2 JI0 20.6 %, IpU MJIACTUKE MBIIIEUHBIM JIO-
ckyToM — OT 3.8 110 28.5 %, KOKHO-HAJIKOCTHUIHO-
KOCTHBIM JIOCKYTOM — OT 3.9 /10 31.3 %, IIpu cBOOO/T-
HOI KOCTHOH IIJIACTHKE — OT 4.9 710 38.4 % [1—4]. s
3aII0JTHEHUST CEKBECTPAIBHBIX ITOJIOCTEN HCIIOJIb3Y-
0T pa3InyHble OMOJIOTHYECKUe, MUHEPAIbHbBIE, CHH-
TETHYECKHEe U IIPOYNe MaTEPUAJIbl, OJJHAKO OHU pac-
[IEHUBAIOTCS KaK MHOPOTHBIE TeJia [5—7]. Bee 310 00-
VCJIOBJIUBAET COBEPIIIEHCTBOBAHHUE METOJIOB ILJIACTH-
YECKOTO 3aMeIleHUs] OCTAaTOYHOU KOCTHOM ITOJIOCTH
mpu XO. Tak, 6611 pazpaboTaH HOBBIM KJIacc HOPHU-
CTBIX CBEPX3JIACTUYHBIX MAaTEPHUAJIOB HA OCHOBE HU-
KeJIJIa TUTAHA, KOTOpble 00JIaZIaloT YHUKAIHHBIMU
CBOMCTBAMHM: OMOXHMMUYECKAsT COBMECTUMOCTE (OHOo-
WHEPTHOCTD); PUBUKO-XUMHUUECKUE CBOUCTBA, OJIM3-
KHe K XapaKTEePUCTUKAM KOCTHOH TKaHH; JJOCTATOUHO
XOPOIINH aHTUKOPPO3HOHHBIN MoTeHnnan. Kpome
TOTO, OHHM HE KaHIIEPOT€HHBI, HE TOKCHYIHBI, XOPOIIIO
IIO/IBEPTAIOTCS CTEPUITU3AIUY; 00JIaZIaloT 3aJaHHOM
IIOPUCTOU CTPYKTYPOU, IIPOHUIIAEMOCTBIO, CMAUNBa-
eMOocCThi0. JKMBbIe TKaHU JIETKO IIPOPACTAIOT B ITOPaX
HUKEJTU/IA TUTAHA, [IPU 3TOM MEXKIY KOCTBIO U HUM-

years, this is not only a medical, but also a social
problem. In the total number of diseases of the sup-
porting organs, the proportion of CO is 3—6.5 %. It
takes the first place among complications in surgi-
cal treatment of closed fractures [1, 2]. In recent
years, there is a tendency to increase the frequency
of chronic osteomyelitis. Among other purulent-
septic diseases, CO is characterized by a long and
progressive course, resistance to treatment, and
a tendency to relapse [2, 3]. In addition, in recent
years, the admission of patients to the hospital with
postoperative osteomyelitis has increased to 34 %
of cases [4].

Currently, there are no common criteria in as-
sessing the effectiveness of methods of treatment
of chronic osteomyelitis, in particular the elimina-
tion of osteomyelitic bone cavities. The opinions
of surgeons agree in the issue of radical surgical
impact on the osteomyelitis focus [2—5]. Is the
implementation of sequestrectomy, which should
include four things: first, the removal of sequestral
cavity of necrotic tissue, sequestra, pus, granula-
tions; second, the removal sclerosed sequestral
capsule before the appearance of clearly blood-
supplying areas of the bone; third, the opening of
the medullary canal and the uncovering of its lu-
men below and above the lesion focus; fourth, the
treatment of the remaining cavity in the form of
plastic surgery.

The frequency of recurrence of the disease
after plasty of bone defect by hemofilling is from
3.2 to 20.6 %, in plasty by muscle flap — from 3.8
to 28.5 %, skin-periosteal-bone flap — from 3.9 to
31.3 %, in free bone plasty — from 4.9 to 38.4 %
[1—4]. Various biological, mineral, synthetic and
other materials are used to fill the sequestral cavi-
ties, but they are regarded as foreign bodies [5-7].
All this leads to the improvement of methods of
plastic replacement of the residual bone cavity in
CO. Thus, a new class of porous superelastic ma-
terials based on titanium nickelide was developed,
which have unique properties: biochemical com-
patibility (bioinertness); physical and chemical
properties close to the characteristics of bone tis-
sue; good enough anticorrosion potential. In addi-
tion, they are not carcinogenicity, non-toxic, well
sterilized; have a given porous structure, perme-
ability, wettability. Living tissues easily germinate
in the pores of titanium nickelide, and a direct
bond is formed between the bone and the implant
[6, 8—15]. This allows them to function in the tis-
sues of the body for a long time without rejecting,
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IUTAaHTATOM (DOPMHUPYETCS HEIOCPEJCTBEHHAS CBS3b
[6, 8—15]. ATO TO3BOJIAET UM JUUIUTEJIBHO, HE OTTOP-
rasich, GyHKIMOHUPOBATh B TKAHAX OPTaHU3MA, UTO
obecrieuynBaeT cTAOMIIBHYIO peTreHepaIiio 1 BO3MOXK-
HOCTb HCITIOJIb30BAHUS HMILIAHTATOB W3 IOPHUCTHIX
MMPOHUIIAEMBIX CILIABOB HA OCHOBE HUKEJIHU/Ia TUTaHA
B YCJIOBHSAX WH(MUIIMPOBAHHOTO KOCTHOTO JIOKA.

IIEJIb UCCJIEJJOBAHUSA

IIpoBecTn KJIMHUYECKYIO OIEeHKY 3(h@eKTUBHO-
CTU HCIOJb30BAaHUs IOPUCTOTO HUKeIWJA TUTaHA
IIPH XUPYPTrUYEeCKOM JieueHUU OOJIBHBIX C XpOHUYe-
CKHUM OCTEOMHUETUTOM.

MATEPHAJIBI 1 METO/bI

JI71s peasu3aliuyl TOCTABJIEHHOU IeTH  IIPOaHa-
JIMBUPOBAHBI PE3YJIHTAThl PEKOHCTPYKTHUBHBIX OIle-
panuii ¢ XO ¢ mpUMeHEeHWeM ILIACTUKH MeJIKOIpa-
HYJINPDOBaHHBIM HHUKEJIHIOM THUTaHa. B mcciemoBa-
HUY IPUHSIN yyacTre 90 60sibHbIX XO B Bo3pacre OT
17 10 60 jet (B cpemHeM 37.1 TOfA), My:KUNH — 67,
JKEHIIMH — 23. Y 60 manueHToB (rpyrmmna HabJro/ie-
HUsI) TIOCJIE CEKBECTPIKTOMUU KOCTHYIO IIOJIOCTh 3a-
MIOJTHSUTH TPaHyJaMKM HUKEIW[a TUTaHa; 30 Marfu-
eHTaM (TpymIa CpaBHEHW:) I 3aIIOJTHEHUS KOCT-
HOM II0JIOCTH IT0CJIE CEKBECTPIKTOMUHU HCIIOIH30BATH
TPaUIIMOHHOM CITocob — reMortom0y. B ncciemosa-
HHe BKIIoUanch 6osbHbIe ¢ XO ¢ ofgHoI 1 60J1ee cex-
BECTPaJILHBIMHU ITOJIOCTSAMH (TabJI. 1).

Crazk 60J1€3HU COCTABJISII OT 3 Mec 7o 13 J1eT. Kpu-
TEPUU UCKTIOUEHU s : OCJIO’KHEHHST OCHOBHOTO 3a060J1€e-
BaHWU, TAKME KaK JIOKHBIN CYCTaB ¥ HEKOHCOJIUIUPO-
BaHHbIN nepesioMm. ChOpPMUPOBAHHBIE TPYIIILI OBLITH
COIIOCTaBHUMBI TI0 TIOJTy, BO3PACTYy, JIUTUTEJIBHOCTH 3a-
6osieBaHUs, JOKIM3AMUK I1aTOJIOTHYECKOTO IIPO-
1ecca, KOJIMUECTBY ITEPEHECEHHBIX PaHee OIlepariui,
YTO TIO3BOJIMIIO 0O0CHOBATD JIOCTOBEPHOCTH IOJIyU€eH-

which ensures stable regeneration and the pos-
sibility of using implants from porous permeable
alloys based on titanium nickelide in an infected
bone bed.

AIM OF THE RESEARCH

To conduct a clinical evaluation of the effec-
tiveness of the use of porous titanium nickelide in
the surgical treatment of patients with chronic os-
teomyelitis.

MATERIALS AND METHODS

To achieve this goal, the results of reconstruc-
tive operations with CO using plastic surgery with
fine-grained titanium nickelide were analyzed. The
study involved 90 patients with CO aged 17 to 60
years (on average, it was 37.1 years), men — 67,
women — 23. 60 patients (observation group) after
sequestrectomy bone cavity filled with granules of
titanium nickelide; 30 patients (comparison group)
to fill the bone cavity after sequestrectomy used the
traditional method — hemofilling. The study in-
cluded patients with chronic osteomyelitis with one
or more sequestral cavities (Table 1).

Experience of the disease ranged from 3 months
to 13 years. Exclusion criteria: complications of the
underlying disease such as false joint and unconsol-
idated fracture. The formed groups were compara-
ble by sex, age, duration of the disease, localization
of the pathological process, the number of previous
operations, which allowed justifying the reliability
of the results. All patients had a clinical form of
chronic osteomyelitis: chronic posttraumatic os-
teomyelitis had 69 patients (76.7 %), chronic hema-
togenous osteomyelitis — 21 (23.3 %). In 5 (7.8 %)
cases of posttraumatic osteomyelitis, it was caused

TaGauna 1. JIOKaIu3amnusa naToJOrHUYeCKOro 04ara y 60JIbHbBIX ¢ XPOHHUECKUM OCTEOMHUETUTOM
Table 1. The localization of the pathological focus of patients with chronic osteomyelitis

I'pynna HabmoeHus (n = 60)
Observation group (n = 60)

Jlokanuzanus / Localization

I'pynma cpaBaenus (n = 30)
Comparison group (n = 30)

abc. / abs. % abc. / abs. %

Benpennas xocts / Thigh bone 22 36.7 7 23.3
Bospiiebepriosast kocrs / Tibia 21 35.0 12 40.0
ITieueBas koctb / Humerus 5 8.3 2 6.7
IIsrounas koers / Heel bone 4 6.7 2 6.7
Maio6epioBas kocth / Fibula 2 3.3 3 10.0
Tapannas koctb / Talus 2 3.3 3 10.0
HorreBas ¢anaHra majabiia KHCTH 2 3.3 0 0.0
Nail phalanx of the finger

JlyueBas xoctb / Radius 2 3.3 1 3.3
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HBIX PE3YJIbTATOB. Y BceX OOJIBHBIX ObLIA YCTAHOB-
JileHa KiauMHHYecKas ¢popma XO: XpPOHHUECKUH TOCT-
TpaBMAaTHYECKHH OCTEOMHUETUT — y 69 IaINeHTOB
(76.7 %), XPOHHUYECKUU TeMAaTOT€HHBIH OCTEOMHUE-
gut — y 21 (23.3 %). B 5 (7.8 %) cyuasx mocTTpas-
MAaTHUYECKOTO OCTEOMUEUTA TMPUYUHOH ero IMocCiy-
JKIJTO HEeaJIeKBaTHOE JIEUeHHEe MEeCTHOTO NH(EKITOH-
HOTO Iporiecca. Panee 60JIbHbIE HEOJTHOKPATHO OIle-
PUPOBAIHCH B CBS3U C OCJIOKHEHHSIMU, 32 UCKJTIOUe-
HUEM JIBYyX CJIy4aeB XPOHUYECKOTO TeMaTOTeHHOTO
OCTEOMHUEJIUTA Y OOJIBHBIX, KOTOPHIM BBITIOJTHSIICH
HeoOXOZMMbIe OIepATHBHbIE BMEIIATEILCTBA BIIEP-
Bble. B IJIaHOBOM HOPSi/IKE B CTAIIMOHAD TTOCTYIIFIIN
69 60IBHBIX, SKCTpeHHO — 21. CBuIeBasa popma XO
6b11a y 69 (76.7 %) GOIBHBIX, TPHUYEM pa3MepPbHI CBU-
IeH BBISBJIEHBI OT TOYEYHBIX 70 OOIIUPHBIX OCTEO-
MUETUTUYECKUX A3B C KOCTHIO B THE (CO CpeZiHeH 110-
A0 20.3 ¢M?). O6GBEM CEKBECTPATbHBIX TIOJIOCTEH
COCTaBWJI B cpeiHeM 18.6 cm3.

Jlisi OOBEKTUBHOM OIEHKU COCTOSIHUA OOJIBHBIX
MIPOBO/IWJIM KOMILIEKCHOE 00CJIeZIoBaHUE, BKJIIOYA-
olee KJIMHUKO-JIA00PATOpHBIE, OAKTEpHUOJIOTHYe-
CKUe, pEeHTTeHoJIoTHYecKkre (B TOM 4Yucie (UCTY-
Jorpaduio), Tomorpaduueckue u Mopdosioruue-
cKkye wuccaenoBaHuA. KynbpTypel Gakrepuil BbIces-
HbI ¥ 80 % GosbHbIX: Staphylococcus aureus — y 52
(72.2 %), Streptococcus haemolyticus — y 9 (12.5 %),
Pseudomonas aeruginosa —y 3 (4.2 %), Escherichia
coli — y 3 (4.2 %) u cmerannas diiopa Enterococcus
faecalis + Streptococcus pyogenes — y 5 (6.9 %).
Bcem 60 mareHTaM U3 TPYIIIbl KJIMHUYECKOTO Ha-
OsirofieHNs Ha 0a3e XUPYPrUYECKOM KJIMHUKUA ObLT
MIPUMEHEH OJHOMOMEHTHBIM CIOCOO ILIACTHYECKO-
IO 3aMeleHHs OCTATOYHBIX KOCTHBIX MOJIOCTEH, IpU
KOTOPOM ITPOU3BO/IMJINCH UCCEUEHHUE CBUIIEH, CEKBE-
CTPIKTOMHUS C IUIACTUKOU CEKBECTPAJILHOU IOJIOCTH
rpaHyJaMH HUKEJIH/Ia TUTaHa. B ciiydasx mocryrie-
HUsA OOJIHBIX B 9KCTPEHHOM mopsi/ke (¢ dhiiermoHa-
MU) EPBUYHO BBITIOTHSJIUCH PACKPBITHE, IPEHUPO-
BaHUe (JIerMOHBI, caHaIUA B TeyeHHe 8—10 CyT, 3a-
TEM, BTOPBIM 3TallOM — CEKBECTPAKTOMUSA C ILIACTH-
KOU TpaHyJIaMH HUKeJIuAa Tutana. Omneparnus Hauu-
HAJIaCh C BBIJIEJIEHUS U UCCEUEHUs CBUIIEBBIX XO/I0B
JI0 KOCTU, W3MEHEHHas HaJ/IKOCTHUIA HCCEKasIach,
BCKPBIBAJIACh CEKBECTPAIbHAA KOPOOKA U YIAJISIIIUCH
CEKBECTPHI C TPAHYJIAIIMOHHBIMU TKAHAMH (pHC. 1).

[anee TPOUBBOAWICA TINATEIbHBIH KIOpe-
Ta’ TOJIOCTU /IO MOSIBJIEHUS CUMIITOMA «KPOBSHOM
POCBI» U3 MIPOCBETA MOJIOCTH HAPYKY JJISI CTUMYJIsI-
UM OCTeOoTeHe3a. 3aTeM CEKBECTpaJIbHAs IT0JIOCTh
MIPOMBIBAJIACh PACTBOPAMH aHTHCENTUKOB U 3aI0JI-
HSJIACh CyXUMU CTEPWIBHBIMU TPAHYIaMH HUKEJIH-
Jla TUTaHa B KOJINYECTBE HE MEeHee O/THOH TpeTH 00b-
eMa CeKBeCTpaJbHOU MmoJiocTu (puc. 2).

by inadequate treatment of the local infectious
process. Previously, patients were repeatedly oper-
ated on due to complications, except for two cases
of chronic hematogenous osteomyelitis in patients
who underwent the necessary surgery for the first
time. As planned, 69 patients were admitted to the
hospital, 21 — urgently. Fistulous form of chronic
osteomyelitis was found in 69 (76.7 %) patients,
with fistula sizes revealed from point to extensive
osteomyelitis ulcers with bone in the bottom (with
an average area of 20.3 cm?). The volume of seques-
tral cavities averaged 18.6 cms3.

For an objective assessment of the patients’
condition, a comprehensive examination was car-
ried out, including clinical, laboratory, bacterio-
logical, radiological (including fistulography), to-
mographic and morphological studies. Cultures of
bacteria were sown in 80 % of patients: Staphylo-
coccus aureus had 52 patients (72.2 %), Streptococ-
cus haemolyticus — 9 (12.5 %), Pseudomonas aeru-
ginosa — 3 (4.2 %), Escherichia coli — 3 (4.2 %) and
mixed flora Enterococcus faecalis + Streptococcus
pyogenes had 5 patients (6.9 %). All 60 patients
from the group of clinical observations at the surgi-
cal clinic were applied simultaneously, the method
of plastic substitution of the residual bone cavities,
which made excision of the fistulas, sequestrectomy
with the plastic sequestral cavity with granules of ti-
tanium nickelide. In cases of admissions of patients
on an emergency basis (with phlegmons) initially
performed the opening, phlegmon drainage, sana-
tion for 8—10 days, and then the second stage — se-
questrectomy with the plastic granules of titanium
nickelide. The operation began with the isolation
and excision of the fistulous passages to the bone,
the modified periosteum was excised, the sequestral
box was opened and sequestera with granulation
tissues were removed (Fig. 1).

Next, a thorough curettage of the cavity was
performed before the appearance of the symptom of
“blood dew” from the lumen of the cavity outwards
to stimulate osteogenesis. Then the sequestral cav-
ity was washed with antiseptic solutions and filled
with dry sterile granules of titanium nickelide in an
amount of not less than one third of the volume of
the sequestral cavity (Fig. 2).

The wound was sutured tightly with leaving a
rubber exhaust valve for 24 hours. In the postopera-
tive period, bandagings were made, antibiotics (ce-
fotaxime, ceftriaxone — 5 days) and physiotherapy
were prescribed. The stitches were removed on the
10" day. After the operation, a plaster immobiliza-
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Puc. 1. BospiebepiioBas KOCTh C y/IaIEHHBIM CEKBECTPOM
Fig. 1. Tibia with a remote sequestrum

Pana 3ammBaiach HarJIyXo ¢ OCTaBJIEHUEM PE3H-
HOBOTO BBIITYCKHUKA HA 24 4. B mocyieonepanioHHOM
[IEPHO/IE JIeJIaTU [IEPEBA3KH, HA3HAYaIN aHTUONOTH-
ku (medorakcum, nedTpUakCcOH — 5 AHE), pusuo-
snevyenue. [1IBpI cHUMAIN Ha 10-e cyTKU. Iloce ore-
paruu poBOAMIIaCh TUIICOBAsA UMMOOMIN3AIHSA KO-
HEYHOCTH B (DU3UOJIOTUYECKOM IIOJIOKEHUU B Teue-
HUE 6 HeJT.

Hacrosiee uccienoBanye ObUI0 0Z0OPEHO KO-
MHTETOM I10 OMOMETUITUHCKON STHKE TOPO/ICKOM KJTH-
Hu4ecko 6oapHUIEI NC 25 1. HoBocubupceka. Bee ma-
LMEHTHI TOAKUCHIBATIN HHOOPMUPOBAHHOE COIJIACHE.

Cratuctuyeckylo 06paboTKy MaTepuasia IpPOU3-
BOJIWJIM C UCIOJIb30BAHUEM BapHAIMOHHBIX METO/IOB
®umepa — CThIOZIEHTa € TOMOIIBIO0 TTAKETa IPUKJIA/-
HbIX mporpamMm Microsoft Excel 7.0 ¢ Bpraucienuem
cpenHero apudmernueckoro (M), ero ommbku (m),
CpeTHEKBA/IpaTHYHOTO OTKJIOHeHusA (o). JlocroBep-
HOCTb OTJIMYHS UCCJIEIOBAHIS YCTAHOBJIEHA € ITOMO-
1pt0 kputepus CroiofieHTa (1) U KPUTEPUS COTIACHUS
()®) c ompe/iesieHrieM YPOBHS BEPOSATHOCTH (p).

PE3YJIBTATBI 1 OBCYKJIEHUNE

B TeueHME CTAIIMOHAPHOTO JIEUEHUS HA 5-€ CyTKU
TIocyIe OTepaIliy y HaIlieHTOB TPYIIbl HAOII0IeHUS
TaKye KIMHUYECKHe MPOsBJIEHUs], KaK OTeK B 00Jia-
ctu oniepanud (74.1 %), 60J€3HEHHOCTh B MECTE I10-
ceonepanoHHoTo IiBa (58.8 %), KOHCTaTHPOBAHbI
C MEHBIIIEN YaCTOTOH, UeM B TPYIINE CpaBHEHUS: 89.3
u 85.7 % cootBercTBeHHO (p < 0.05). B panHeM mo-
CJIE0TIEpAIIIOHHOM TIepHOo/ie HaMHU 3a(bUKCUPOBAHBI
OCJIO>KHEHUsI Y 60JIbHBIX 00eux rpymir. Tak, B rpymmne
HAOJTIO/IeHYs HAaTHOEHIE II0CIe0TIePAIIOHHON PaHbI
YCTaHOBJIEHO Y 4 manueHToB (6.7 %), dopmMupoBaHue
reMaTOMbI B 00JIACTH ITOCJIEONIEPAIIMOHHON PaHbl —
vy 2 (3.3 %), B rpymre cpaBHeHUuss — y 4 (13.2 %) u

tion of the limb in the physiological position was
carried out for 6 weeks.

This study was approved by the Committee on
biomedical ethics of the Novosibirsk Clinical Hos-
pital No. 25. All patients signed informed consent.

Statistical processing of the material was per-
formed using Fisher — Student variational methods
using Microsoft Excel 7.0 software package with
calculation of arithmetic mean (M), its error (m),
standard deviation (o). The reliability of the differ-
ence between the study was established using the
Student test (t) and the criterion of agreement (x2)
with the definition of the probability level (p).

RESULTS AND DISCUSSION

During the inpatient treatment on the 5% day
after the operation in patients of the observation
group, such clinical manifestations as edema in the
area of operation (774.1 %), pain in the place of post-
operative suture (58.8 %), were found with a lower
frequency than in the comparison group: 89.3 and
85.7 % respectively (p < 0.05). In the early postoper-
ative period we recorded complications in patients
of both groups. Thus, in the observation group,
postoperative wound suppuration was found in
4 patients (6.7%), hematoma formation in the post-
operative wound area — 2 (3.3%), in the compari-
son group — 4 (13.2 %) and 2 (3.3 %) patients re-
spectively, as well as necrosis of the wound edges —
3 persons (10 %). The reason for postoperative
complications was the presence of extensive tissue
defect before the intervention: after excision of the
cicatricial edges of the wound, there was a lack of
tissue to close the defect. Revision of the fistulous
passage and drug therapy allowed eliminating com-
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Puc. 2. CekBecTpasbHas [I0JI0CTh, 3AII0THEHHAS
TpaHy/JlaMU HUKEJINAa TUTaHa
Fig. 2. Sequestral a cavity filled with granules
of titanium nickelide

2 (3.3 %) mamueHTOB COOTBETCTBEHHO, a TAKXKe He-
Kpo3 KpaeB paubl — v 3 (10 %) suir. [IpuunHa mocse-
OTIEPAITMOHHBIX OCJIOKHEHHH COCTOSIIa B HAJIUYUH
J10 BMEIIaTeIbCTBA OOIIMPHOTrO fledeKTa TKaHEe!: To-
CJle hcceueHust pyOIOBbIX KpaeB PaHbl BOBHUK HEZ0-
CTaTOK TKaHEeH /151 3aKphITH Jlepexta. PeBU3Hs CBU-
IIIEBOTO X0/1a M MeIMKAaMEHTO3HAa s TEPAITHS IT03BOJIH-
JIM YyCTPAHUTD ocyoKHeHus1. CieZ10BaTeIbHO, B TPYII-
me HaOJIIOZIEeHNsA OTMEUYEHO MEHbIIlee KOJIMYECTBO
OCJIOKHEHUH ITPU COIIOCTABJIEHHH € TPYIITION CpaBHE-
HUS.

Bce 60J1bHbBIE BBITTHCAHBI B y/[OBJIETBOPUTETLHOM
COCTOSTHUHM. 3aKHUBJIEHVE IEPBUYHBIM HATSIKEHUEM B
rpyrmme HabIoAeH!s HabIoanoch v 55 (92 %) maru-
€HTOB, B IpyIIe cpaBHeHUA — y 21 (70 %). Cpennss
[IPO/IOJI?KUTETBHOCTD JIEUEHHSI B CTAI[IOHAPE B IPYII-
1e HaOJTIO/IEH s COCTaBIJIa IIPY IUIAHOBOM IIOCTYILIE-
HHUH 11.6 KOHKO-IHA, Y 9KCTPEHHO MOCTYIHUBIINX —
17.7, B TPyIIIle cCpaBHEHUS — 14.8 1 23.6 KOUKO-THSA
COOTBETCTBEHHO.

OtiayieHHbIe Pe3yJIbTaThI IIPOCIEKEHDI B CPOKU
OT 4 Mec 7i0 5 JieT. B rpymnmne HaG0/ileHusa KOHCTa-
TUPOBAHO OTCYTCTBHE 0OJIeH B KOHEYHOCTH, Majlb-
[TaTOPHO OIPE/EIsIach IJIOTHAS, TJIaJ{KasA TOBEPX-
HOCTb KOCTH, 00JI€3HEHHbIE OIILYIEHU [IPU MMaIbIia-
MU OTCYTCTBOBAJIM Y BCEX MAIMEHTOB. Y 3 OOJIbHBIX

Puc. 3. Pentrenorpamma GosibIie0epIioBON KOCTH Yepes
6 Mec I0CJIe UTACTUKHU CEKBECTPAIILHOM TOJIOCTH MEJIKO-
rpaHyJIMPOBAHHBIM HUKEIHUOM TUTAHA
Fig. 3. X-ray film of the tibia 6 months after the plasty of
the sequestral cavity with fine-grained titanium nickelide

plications. Consequently, fewer complications were
observed in the observation group when compared
with the comparison group.

All patients were released from the hospital
in satisfactory condition. Healing by primary ten-
sion in the observation group was observed in 55
patients (92 %), in the comparison group — in 21
(70 %). The average duration of treatment in the
hospital in the observation group was 11.6 bed days
at routine admission, in emergency patients — 17.7,
in the comparison group — 14.8 and 23.6 bed days
respectively.

Long-term results were observed in the period
from 4 months to 5 years. The observation group
found no pain in the limb, palpation determined
dense, smooth bone surface, pain when palpation
was absent in all patients. 3 patients (5 %) had fis-
tula in the area of postoperative suture. In the com-
parison group, intermittent pain in the limb was re-
vealed in 4 (13.3 %) patients, fistulas — in 5 (16.7 %),
pastosity soft tissues — also in 5 (16.7 %) patients.
Radiologically bone regeneration was observed in
both groups, but it was significantly prevalent in
the observation group. Periosteal bone reaction in
the destruction zone in the observation group was
in all 60 patients, and in the comparison group —

90

Journal homepage: http://jsms.ngmu.ru



doi: 10.31549/2542-1174-2019-2-85-93

Trushin P.V. et al. / Journal of Siberian Medical Sciences 2 (2019) 85—-93

(5 %) mabaromasoch HaJWMYKMeE CBUIA B 00J1aCTH I10-
CJIe0IIepaiiOHHOTO IIBa. B rpynme cpaBHeHNUA BBISB-
JIeHBI IIEPUOAUYECKH BO3HHUKAIOIIYE 60N B KOHEY-
HOCTH Y 4 (13.3 %) MallMeHTOB, HAJINYWE CBUIIEH —
y 5 (16.7 %), TacTO3HOCTHh MATKUX TKAHEH — TaKIKe Y
5 (16.7 %) 60bHBIX. PEHTT€HOIOTUYECKU pereHepa-
M KOCTH HabIoasach B 00eux TpyInax, OTHAKO
OHA 3HAYUTEIHFHO MTPEBAIMPOBAJIA B IPyIIIe HAOIIIO-
neHusi. IlepuoctasbHass KOCTHAs PeaKIUs B 30HE
JIECTPYKIIUN B Tpymnne HabiofeHus ObLia y Bcex
60 OOJBHBIX, a B TPYIIIE CPaBHEHHUSI — JIUIIb Y
24 (42.1 %) 4es., SHJIOCTAJIbHAS pEaKIUsA — y 23
(40.3 %) u 10 (35.7 %) OOJIBHBIX COOTBETCTBEHHO.
Uepes Mecsl] MOC/Ie ONMEPAIUM Yy BCEX NAIMEHTOB
IPYNIIBl HAOIIONEHUA PEHTTeHOJOTHYECKH B 30HE
OBIBIINX KOCTHBIX /1eeKTOB OIpefiesiaaach TeHb
MMIUIQHTAIlMOHHOTO MaTrepuasa, YeTKOCTh UX KOH-
TYpOB yTpauuWBajach. B majpbHEHIIEM WHTEHCUB-
HOCTh TE€HU CO CTOPOHBI KpaeB JAedeKTa yCUINBa-
Jlach 4 K 6 Mec JIoCTUTaja KpUTeprueB HOPMaIbHOMN
KOCTHOU TKaHW, KOTOPas B MOCJIEAYIOIIEM He u3Me-
HsTach (puc. 3).

B rpynme cpaBHeHUS K S5TOMY CPOKY IIOJI-
HOU O0OJINTEepaly KOCTHOM IIOJIOCTH He HabJIoza-
JI1 HU y OfHOro marnueHTa. KimHWYecKm u peHT-
TeHOJIOTHYECKH B OTJaJIEHHbIE CPOKH PeLUu-
BOB OCTEOMMEJINTA B TPYIIlEe HAOIIO/IEHUs He BbI-
SIBJIEHO, PEe3YJIbTaT IPOBEEHHOTO JIEUEHHUS MOK-
HO pacIleHHBaTh Kak xopommuil. OyHKIUA olepu-
POBaHHBIX KOHEUHOCTEH BOCCTAHOBJIEHA IIOJIHO-
CTBIO, IOCTUTHYT XOPOIINH KocMeTHYecKuil d3(pdexT.
B rpynne cpaBHenus penuaus XO 3apUKCHPOBaH y
3 (10.7 %) GOIBHBIX.

KytnHUYecKUii OBIT CBU/IETETBCTBYET, UTO IIPH-
MeHeHHe MeTona JeueHns: XO myTeM CeKBECTPIKTO-
MUH C IOCJIEAYIONIeN IUIACTHKOMN TpaHyjlaMUu HUKe-
JIJla TUTaHA J1aeT OOJIbIllee KOJMYECTBO IIOJIOMKHU-
TeJIbHBIX PE3YJIFTATOB IO CPABHEHHIO C TPAJIHUIVIOH-
HBIM MeTos1oM. OH MaJIOTpaBMaTHY€eH, 60JIee IPOCT B
BBIIIOJIHEHUH.

SAK/TIOYEHUE

B Xo/le TIPOBEIEHHOTO WKCCJIEIOBAHUS IIOKa3a-
Ha BO3MOKHOCTb KJINHUYECKOTO UCIIOJIb30BAHUS I10-
PHCTOTO HUKeJNJa THUTAaHA B TpaHyJaxX IIPU OIlepa-
TUBHOM JIeU€HUU TIATOJIOTHU cKeJieta. [IprMeHeHne
OHOCOBMECTHMOTO MEJIKOTPaHYJIUPOBAHHOTO HUKe-
JIUJIa TUTAHA TIPU JIEYEeHUH OCTEOMUEIIUTA TTO3BOJIA-
€T COKPATUTh BpeMsI IIPOBeJIEHNUSI OTIEPALIUH, CIIOCO0-
CTBYET YMEHBIIIEHUIO CPOKOB BOCCTAQHOBJIEHHUA Jie-
(exTa KOCTHOM TKAHU U JIUTETBHOCTH peabrinra-
OHUOHHOTO mepuozia. Kpome TOro, KIMHUYECKOE HC-
[I0JIb30BaHUE TIOPUCTOTO HUKEJIHU/IA TUTAHA B TPaHYy-

only in 24 (42.1 %) people, endosteal reaction — in
23 (40.3 %) and 10 (35.7 %) patients respectively.
A month after the operation, all patients of the ob-
servation group radiologically in the area of former
bone defects were determined by the shadow of the
implant material, the clarity of their contours was
lost. In the future, the intensity of the shadow from
the edges of the defect increased and by 6 months
reached the criteria of normal bone tissue, which
subsequently did not change (Fig. 3).

In the comparison group, by this time complete
obliteration of the bone cavity was not observed in any
patient. Clinically and radiologically in the long term
recurrence of osteomyelitis in the observation group
was not revealed, the result of the treatment can be
regarded as good. The function of the operated limbs
is fully restored, a good cosmetic effect is achieved. In
the comparison group, a relapse of chronic osteomy-
elitis was recorded in 3 (10.7 %) patients.

Clinical experience shows that the use of the
method of treatment of chronic osteomyelitis by se-
questrectomy followed by plasty granules of titani-
um nickelide gives more positive results compared
to the traditional method. It is less traumatic, easier
to perform.

CONCLUSION

The study showed the possibility of clinical use
of porous titanium nickelide in granules in the surgi-
cal treatment of skeletal pathology. The use of bio-
compatible fine-grained titanium nickelide in the
treatment of osteomyelitis can reduce the time of the
operation, reduces the recovery time of bone defect
and the duration of the rehabilitation period. In ad-
dition, the clinical use of porous titanium nickelide
in granules reduces the number of postoperative
complications and negative results in the long term,
as well as reduces the number of relapses of the dis-
ease and improves the quality of life of patients.
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JIaX TIO3BOJISET CHU3UTH KOJIMYECTBO MOC/Ie0IIepalt-
OHHBIX OCJIOKHEHUH U OTPUILIATEIbHBIX PE3YIbTaTOB
B OTJJJICHHbIE CPOKH, a TaK)Ke yMeHbIIIaeT YHCJI0 pe-
[IUUBOB 3a00JIEBAHUS U YJIyUIIIaeT KAueCTBO JKU3HHU
MIaIeHTOB.
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