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THE LONG TERM FOLLOW-UP OF INTERNAL FRACTURE FIXATION 
WITH METAL VERSUS POLYMERIC FIXATION DEVICES 
 
 
ВІДДАЛЕНІ РЕЗУЛЬТАТИ ЛІКУВАННЯ ХВОРИХ, ОСТЕОСИНТЕЗ ЯКИМ ПРОВОДИВСЯ 
МЕТАЛЕВИМИ ТА ПОЛІМЕРНИМИ ФІКСАТОРАМ 
Резюме. Проведені дослідження, з застосуванням клінічних та рентгенологічних обстежень доводять, 
що патологічних змін кісткової тканини в ділянках синтезованих консолідованих метаепіфізарних пе-
реломів в оперативному лікуванні яких застосовувалися фіксатори, виготовлені з полімерних ма-
теріалів полігліколіду та поліаміду П-12, не виявлено на протязі всього терміну спостережень від 10 до 
44 років після оперативного втручання. Обидва полімерні матеріали виявлять високу біосумісність, що 
дозволяє безпечно застосовувати фіксатори виготовлені з даних матеріалів для остеосинтезу метае-
піфізарних  переломів. 
Ключові слова: остеосинтез переломів, біодеградуючі імплантати, полігліколід, поліамід-12, дов-
готривалі спостереження. 
 
 
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 (316L, 1X18N9Т), 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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ОТДАЛЕННЫЕ РЕЗУЛЬТАТЫ ЛЕЧЕНИЯ 
БОЛЬНЫХ, ОСТЕОСИНТЕЗ КОТОРЫМ 
ПРОВОДИЛСЯ МЕТАЛИЧЕСКИМИ И БИ-
ОДЕГРАДИРУЮЩИМИ ФИКСАТОРАМИ 
Резюме. Проведенные исследования с использо-
ванием клинических и рентгенологических мето-
дов исследования подтверждают, что патологиче-
ских изменений в костной ткани в местах синте-
зированных консолидированных метаэпифизар-
ных переломов, в оперативном лечении которых 
использовались фиксаторы, изготовленные из по-
лимерных материалов полигликолида и поли-
амида-12, не выявлено на протяжении всего срока 
наблюдения – от 10 до 44 лет после оперативного 
вмешательства. Оба полимерных материала де-
монстрируют высокую биологическую совмести-
мость, что позволяет безопасно использовать 
фиксаторы, изготовленные из данных материалов 
для остеосинтеза метаэпифизарных переломов. 
Ключевые слова: остеосинтез переломов, биоде-
градирующие имплантаты, полигликолид, поли-
амид-12, длительные наблюдения. 

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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