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THE LONG TERM FOLLOW-UP OF INTERNAL FRACTURE FIXATION
WITH METAL VERSUS POLYMERIC FIXATION DEVICES

BIJJAJIEHI PE3YJBbTATH JIKYBAHHSA XBOPUX, OCTEOCHHTE3 AKUM IMPOBOAUBCS
METAJIEBUMU TA NOJIMEPHUMHU ®IKCATOPAM

Pe3rome. IIpoBeneHi OCTIKEHHS, 3 3aCTOCYBaHHSIM KJIIHIYHUX Ta PEHTTCHOJOTIYHIX OOCTEKEHb JOBOMATD,
IO MAaTOJIOT1YHMX 3MiH KICTKOBOI TKAaHWHU B JUISTHKAX CHHTE30BAHUX KOHCOJIJJOBAaHUX MeTaemidizapHux me-
peoMiB B ONEpaTUBHOMY JIIKYBaHHI SKHX 3aCTOCOBYBANUCS (hiKCaTOpW, BUTOTOBIIEHI 3 IONIMEPHHX Ma-
TepiainiB nojiraikoniay Ta noiiaminy [1-12, He BUsABIEHO Ha IPOTSA3i BCHOTO TEPMiHY criocTepekens Bia 10 mo
44 pokiB micyst onepaTUBHOrO BTpy4anHs. OOuABa MOTIMEpHI MaTepialli BUSBIATH BUCOKY O10CYMICHICTB, IO
JI03BOJIsIE OE3MEeYHO 3aCTOCOBYBATH (DIKCATOPH BUTOTOBJICHI 3 JIAHUX MAaTEpialliB JJii OCTCOCHHTE3Y MeTae-
miizapHUX TEPeToMiB.

Kuaro4oBi cjioBa: ocTeocWHTE3 TMepenoMiB, Oloferpaayrodi iMIUIaHTATH, MOJITITIKOMiA, momiamMina-12, noB-

I‘OTpI/IBaJIi CIIOCTCPCIKCHHA.

Polymeric fixation devices for surgical treatment of
closed limb fractures can be a good alternative to
metal fracture fixation devices [1]. Currently the im-
plants made of stainless steel (3161, 1X18N9T), tita-
nium, and titanium alloys have become widespread in
the surgery, but there's a disadvantage of their appli-
cation requiring the second surgical procedure, aimed
to remove them afterwards [2, 3]. As for the poly-
meric devices, some of them are biodegradable, while
others are bioinert due to the absence of corrosion,
and therefore do not require the removal [4]. Just a
few research reports exist, that are devoted to study-
ing the consequences of the use of polymeric fixation
devices with follow-up periods spanning from 1 to 5
years only, while further results for most of the poly-
meric materials normally remain untraced and there-
fore unknown [5, 6].

Objectives: to determine changes of bone tissue
in healed fracture areas after internal fixation with the
use of polymeric or metal fixation devices in far out-
come through applying clinical and radiological ex-
amination.

Design and Methods. The study involved 157
patients with fractures of limbs that were randomized
in three groups before the surgery. All patients in the
same group were treated using the fixation device,
produced of the same material. Fixation devices
made of polyglycolide were used in 37 cases, of poly-
amide-12 in 62 cases, and of metal in 58 cases. The

patients were followed-up clinically and radiologi-
cally (X-ray, CAT, MRI) during the periods, lasting
10-44 years.

Results. The results of fracture treatment, using
polymeric devices, were compared with the results of
surgeries, where the devices made of stainless steel
were employed. Changes of the tissues in the place of
the fixation were examined using clinical and radio-
logical methods and evaluated with the help of our
own estimation score system. The system in question
has included 8 clinical and 3 radiological criteria to
form a three grade scale. Good results in 20-30 years
after polymeric osteosynthesis with polyglycolide
were achieved in 92.6 %, while in 7.4% of cases the
results turned out satisfactory. In group of patients,
operated with the use of polyamide-12 fixation de-
vices, good results were achieved in 77.4 % of cases,
while good results in patients after internal fracture
fixation with metal fixation devices totalled 71.4%.

Discussion. There was a complete restoration of
bone structure in the place of polyglycolide implanta-
tion without any pathological formations or other
changes. Polyamid-12 polymeric devices were cov-
ered with capsule of bone tissue similar to cortical
layer. The diameter of polyamide-12 screws was de-
creased by one third, compared with the initial one.
Metal fixation devices were removed in 78.2 % cases.
In most of the cases the presence of metal fixation de-
vices caused no problems, though there was one case
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of infection and three cases of the fixation device mi-
gration occurred. In two cases during the removal
procedure some screws or their parts had to be left
inside due to removal problems.

Conclusion. Both polymeric materials (polygly-
colide and polyamide-12) revealed high extent of bi-
ological compatibility. Polymeric fixation devices

have produced any negative effect on normal physio-
logical regeneration of the bone tissue at the fractured
segment and a patient's organism overall within up to
44 years of follow-up. Therefore these materials can
be safely used for production of bone fixation devices
for internal fixation fractures of methaepyphyseal ar-
eas.
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OTIAJIEHHBIE PE3YJIBTATHBI JIEUHEHUSA
BOJBbHBIX, OCTEOCHHTE3 KOTOPbBIM
MNMPOBOJINJICA METAJIMUECKUMHA U BU-
OIAETPAANPYIOIIMMU ®UKCATOPAMHU
Pestome. IIpoBeaeHHbIE UCCIENOBAHUS C UCIIOJIB30-
BAHHEM KJIMHUYECKUX U PEHTTEHOJIOTMYECKUX METO-
JIOB HCCIIEAOBaHMS MOATBEPKAAIOT, UTO MATOJIOTHYe-
CKMX W3MEHEHHH B KOCTHOM TKaHU B MECTaX CHHTeE-
3MPOBAHHBIX KOHCOJIMJIUPOBAHHBIX METa’Iu(pu3ap-
HBIX [EPEIOMOB, B ONEPATUBHOM JIEYEHUU KOTOPBIX
HCIIOJIb30BAUCH (PUKCATOPBI, H3TOTOBJICHHBIC U3 T10-
JUMEPHBIX MAaTEPUAIOB TOJUTIUKOIUAA M IOJIU-
amuza-12, He BBIABICHO Ha IPOTSHKEHUU BCETO CPOKA
HaOmoeHus — ot 10 o 44 et mocie onepaTUBHOTO
BMemnarenbcTBa. O0a MOJIMMEPHBIX Marepuaia Je-
MOHCTPHUPYIOT BBICOKYFO OHOJIOTHYECKYIO COBMECTH-
MOCTb, 4YTO IIO3BOJISIET O€30HacHO HCII0JIb30BaTh
(hMKCaTOPBI, U3rOTOBJICHHBIC U3 JAHHBIX MaTCPUAIIOB
JUISL OCTEOCHHTE3a METadMU(hU3aPHBIX MIEPEIIOMOB.
KuaroueBrble ci10Ba: OCTEOCHHTE3 MTEPEITIOMOB, OHO Ie-
TPaIUPYIONIFE UMITIAHTATHI, TIOTUTIUKOINI, TOJH-
aMua-12, nuuTenbHbIe HAOIIOIEHN.
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REMOTE RESULTS OF TREATMENT OF PA-
TIENTS UNDERGONE OSTEOSYNTHESIS
WITH METAL AND BIODEGRADABLE FIXA-
TION DEVICES

Abstract. Clinical and radiological examinations of
patients after internal fixation of methaepyphyseal
fracture have proved that both polymeric materials
(polyglycolide and polyamide-12) possess high ex-
tent of biological compatibility. Polymeric fixation
devices have not produced any negative effect on nor-
mal physiological regeneration of the bone tissue at
the fractured segment within 10 to 44 years of follow-
up. Therefore these materials can be safely used for
manufacturing bone fixation devices for internal fix-
ation fractures of methaepiphyseal areas.

Key words: internal fracture fixation, biodegradable
implants, polyglycolide, polyamide-12, long term fol-
low-up.
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