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Abstract 
Background: R e m o v a l of o r thopaedic implants is 
o f t e n d o n e a f t e r c o m p l e t e h e a l i n g of f r a c t u r e s . 
Or thopaed ic implan ts a re r emoved for a variety of 
reasons such as pat ients ' request a f te r fracture union, 
implant fa i lure and o ther compl ica t ions arising f rom 
the use of implants . 
Aims and objectives: To de t e rmine the indicat ions 
and compl ications of removal of orthopaedic implants 
in our hospital . 
Methods: A re t rospect ive s tudy of medical records 
of all pat ients w h o underwent removal of orthopaedic 
i m p l a n t s u s e d f o r f r a c t u r e f i xa t i on at a N ige r i a 
teaching hospital dur ing the f ive year period between 
2(X)7 and 2011. Information about age, sex, indications 
fo r f r a c t u r e f i x a t i o n , i n d i c a t i o n s fo r r e m o v a l of 
implant, types of implants r emoved , complicat ions of 
implant r emova l and its t rea tment we re s tudied. 
Results: Thi r ty pat ients w h o s e or thopaedic implants 
had been in p lace fo r a m e a n dura t ion of 12 mon ths 
be fore r e m o v a l w e r e inc luded in the study. 8 0 % of 
the implan ts w e r e r e m o v e d f r o m the femur . Implant 
f a i lu re is the c o m m o n e s t i n d i c a t i o n fo r imp lan t 
r emova l a c c o u n t i n g for 6 0 % of cases . 
Conclusion: Hea led f rac tu res and implant fa i lure 
a r e t he c o m m o n e s t i n d i c a t i o n s f o r r e m o v a l of 
o r thopaed ic implan t s in o u r cent re . Implant removal 
should be advocated when they have failed or become 
symptomat ic . However , appropr ia te patient selection 
and adequa te surgical t echn ique should be employed 
to ach ieve sa t i s fac tory o u t c o m e . 

K e y w o r d s : Orthopaedic implants. Implant 
removal. Fracture fixation. Indications 

Resume 
Contexte: Le retrait des implants or thopediques est 
s o u v e n t e f f e c t u e a p r e s la g u e r i s o n c o m p l e t e de 
fractures. Les implants orthopediques sont retires pour 
di verses raisons telles que la demande des patients apres 
l 'union de fracture, 1'echec de 1'implant et d 'aut res 
complications dccoulant de Vutilisation des implants. 
Objectifs: D e t e r m i n e r l e s i n d i c a t i o n s et les 
complications de retrait des implants orthopediques dans 
notrehopital. 

C o r r c s p o n d c n c c : Dr. O .J . O g u n d c l c , D e p a r t m e n t of 
Orthopaedies and Trauma, University College Hospital, Ibadan, 
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Methodes: Une e tude r e t ro spec t i ve des dos s i e r s 
medicaux de tous les patients qui ont subi le retrait 
des implants or thopediques utilises pour la f ixat ion 
des f ractures dans un centre hospital ier universi taire 
au Nigeria pendant une per iode de c inq ans, entre 
2007 e t 2 0 1 1 . Les informat ions sur I 'age, le sexe, les 
indications pour la fixation des fractures, le retrait de 
( ' i m p l a n t , l e s t y p e s d ' i m p l a n t s r e t i r e s , l e s 
complicat ions de retrait de Vimplant et son traitement 
ont ete etudies . 
Resultats: T r e n t e p a t i e n t s d o n t l e s i m p l a n t s 
o r t h o p e d i q u e s e ta ien t sur p l ace p o u r u n e d u r e e 
moyenne de 12 mois avant le retrait ont ete inclus 
dans r e t u d e . 80% des implants ont ete ret ires du 
femur. L 'echcc de 1'implant est 1' indication la plus 
frequente a la comptabil i te du retrait de V implant pour 
6 0 % des cas. 
Conclusion: La guerison des fractures et 1'echec de 
1'implant sont les indications les plus frequentes pour 
( 'elimination des implants orthopediques dans notre 
centre. Le retrait de 1'implant doit etre preconise quand 
il a echoue ou devient symptomatique. Toutefois, la 
se lect ion appropr iee des pa t ients et la t e chn ique 
chirurgicale adequate devraient etre utilisees pourobtenir 
des resultats satisfaisants. 

Introduction 
Orthopaedic implants are devices used for f rac ture 
f i x a t i o n , c o r r e c t i o n of l i m b d e f o r m i t i e s a n d 
replacement of diseased or damaged joint sur faces . 
Remova l of or thopaedic implants usual ly impl ies 
comple t ion of f racture t reatment [1]. 

R o u t i n e r eques t fo r i m p l a n t r e m o v a l is 
u n c o m m o n in this envi ronment . It is necessary that 
the surgeon ' s opinion about implant removal should 
be c o m m u n i c a t e d to the pa t i en t a f t e r the index 
s u r g e r y [ 2 - 5 ] . H o w e v e r , r o u t i n e r e m o v a l of 
o r thopaed ic implan ts in the paedia t r ic and adul t 
popula t ions remain controvers ia l [5,6]. A review by 
the Paediatric Orthopaedic Society of North Amer ica 
conc luded that there is no high level ev idence to 
p romote or refu te the routine removal of or thopaedic 
implant in the paediatric populat ion [6,7]. 

Materials and methods 
T h i s is a r e t r o s p e c t i v e s t u d y to d e t e r m i n e the 
indications and complicat ions of orthopaedic implant 

mailto:ogunjosh@yalioo.com


152 OJ OgundcU', AO Ifesanya, AA Adcsanya and TO Alonge 

Tabic 1: Site of fracturc/type and duration of implant 

Type and duration of Femur Radius & 
Ulnar 

Site of fracture 
Humerus Clavicle Patella Total 

<3 months Interlocking nail 1(50.0) . - - - 1(50.0) 

Bipolar prosthesis 1(50.0) - - - - 1(50.0) 

3-6 months Angled blade plate 2(50.0) - 0(0.0) - 0(0.0) 2(28.6) 

Broad DCP 2(50.0) - 0(0.0) - 2(100.0) 4(57.1) 

Narrow DCP 0(0.0) - 1(100.0) - 0(0.0) 1(14.3) 

7-9 months Angled blade plate 2(40.0) 0(0.0) - - - 2(33.3) 

Broad DCP 3(75.0) 1(100.0) - - - 4(66.7) 

10-12 months Angled blade plate 1(14.3) - - 0(0.0) - 1 (12.5) 

Jewett nail plate 1(14.3) - - 0(0.0) - 1(12.5) 

Broad D C P 4(57.1) - - 0(0.0) - 4(50.0) 

Kuntscher nail 1(14.3) - - 0(0.0) - 1(12.5) 

Tension Band wire 0(0.0) - - 1(100.0) - 1(12.5) 

16-18 months Broad DCP 1(100.0) - - - - 1(100.0) 

19-21 months Broad DCP 1(100.0) - - - - 1(100.0) 

20-24 months |Angled blade olate 1 (33.3) - - - - 1(33.3) 

Condylar blade plate 1 (33.3) - - - - 1 (50.0) 

Interlocking nail 1 (33.3) 
25f Angled blade plate 1(100.0) - - - - 1 (50.0) 

Broad DCP 0(0.0) - - - - 1 (50.0) 

removal in this environment. About 420 open reduction 
and internal f ixat ions are d o n e annual ly at our centre, 
a 1000-bed teaching hospi tal in Niger ia . 

Pat ients w h o had r emova l o f o r thopaed ic 
implants between 2 0 0 7 and 2011 in our hospital were 
recrui ted into the s tudy. Pa t i en t s w h o s e med ica l 
records could not be re t r ieved were exc luded f rom 
the study. The indicat ions for fracture fixation include 
c losed s u b t r o c h a n t e r i c f e m o r a l f r a c t u r e s , c l o sed 
femoral shaf t f rac tures , open femoral shaf t f ractures , 
f e m o r a l n e c k f r a c t u r e s , h u m e r a l a n d p a t e l l a r 
fractures etc. Informat ion about age, gender , durat ion 

of implants before removal f rom patients, sites w h e r e 
orthopaedic implants were removed, type of implants 
r e m o v e d , i n d i c a t i o n s a n d c o m p l i c a t i o n s w e r e 
extracted f r o m the medical records and ana lyzed . 

Results 
T h e r e were twenty- three males and seven f e m a l e s 
in a rat io of 3.2:1 with age range of 6 -75 years . T h i s 
is shown in figure 1. The mean time of implant removal 
was approximate ly 12 months af ter internal f ixat ion. 
15 (50%) of the patients had removal within 9 months 
of the index surgery. 8 0 % of the implants were 

Figure 1: Age distribution of patients 
who had implant removal 
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Figure 2 : I n d i c a t i o n s for R e m o v a l of 
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related to internal f ixation of femoral shaft fractures. 
There were 15 (50%) broad dynamic compression 
plates r emoved f r o m the femora l shaf t , 6 (20%) 
angled blade plates, 3 (10%) intramedullary nails, 2 
(6.7%) tension band wires and one (3.3%) case each 
of Jewett nail plate, condylar blade plate, narrow 
dynamic compression plate from humerus and bipolar 
prosthesis for a femoral neck fracture. Details are 
presented in table 1. 

Indications for removal include implant failure 
18 (60%) which ranges from bent implant, implant 
back out, broken implant, implant loosening and 
infected implants. Details are presented in fig. 2. 
Twenty-eight (93.3%) patients had implant removal 
without complications while 2 (6.7%) patients had 
residual broken screws. This is presented in fig.3. 

Figure 3: Complications of implant Removal 
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D i s c u s s i o n 

Implants are metallic dev ices surgical ly placed in the 

body to restore funct ion by replacing or re inforc ing a 
damaged structure. Implant removal can be classif ied 
as early or late. Early r emova l m a y be indicated for 
position screws e.g. syndesmos i s s c r e w s wh i l e late 
removal is common in young patients and in the lower 
limbs especially around the patella and malleol i (8). 
In the upper extremity rout ine implant removal is 
neither indicated nor necessary [2,8]. 

The indications for implant removal inc lude 
•implant related soft t issue irritation or pain, healed 
fractures, implant fa i lure , a l l e rgy to the implan t 
materials or when addit ional surgery is indicated. 
External fixators and K-wires o therwise known as 
explains are always comple te ly removed due to the 
danger of secondary d isp lacement , migrat ion or pin 
tract infection. Removal of explan ts is beyond the 
scope of this study. 

Implants are usually left in place in the elderly 
[9]. Risks and benefit of removal must be weighed 
in the e l d e r l y p a t i e n t s a n d t h o s e w i t h h u m a n 
immunodeficiency virus (HIV) infect ion, hepatit is, 
tuberculosis and local circulatory d is turbances such 
as diabetes mellitus and peripheral arterial d iseases 
who are prone to wound in fec t ions . T h e risk of 
acquisition of infect ion f r o m the pa t ients by the 
surgeon should also be considered. Implants in areas 
with a high risk of iatrogenic nerve or vessel damage 
(e.g. forearm, humerus and pelvis) should be left in 
place [8,10]. 

When implant removal is indicated, t iming is 
determined by the location of the f racture and the 
character of the implants employed . T h e implants 
are usually retained for 1-2 years dur ing which the 
progress of fracture healing is repeatedly moni tored. 
X- rays shou ld s h o w c o m p l e t e f r a c t u r e h e a l i n g 
[1,8,10,13]. Patients must be warned of the risks of 
i n f ec t i on , r e f r a c t u r e and local n e r v e d a m a g e . 
Following removal and adequate sof t t issue heal ing, 
full function and weight bearing may be resumed 
within a few days [2,10,13]. 

In this study, implant failure is the commones t 
indication for removal. Fracture healing is a relatively 
unpopular indication in this scries accoun t ing for 
16.7%. This is similar to f indings in ear l ier s tudies 
[11,12,14,15]. Most of the implants r emoved were 
from the lower l imbs, half of which were broad 
dynamic compression plates and sc rews . Pa t ien ts 
who had implant failure were subsequent ly managed 
with e x c h a n g e i n t r a m e d u l l a r y n a i l i n g , p l a t e 
o s t eosyn thes i s and a u t o g e n o u s b o n e g r a f t i n g , 
saucer iza t ion and s e q u e s t r e c t o m y a n d B e l f a s t 

procedure with or without skeletal stabilization using 
external fixators when fractures have not united. The 
pat ient w h o had removal of the bipolar prosthesis 
w a s managed using a prosthesis with a longer stem 
a n d k e p t in bed fo r a l onge r du ra t ion b e f o r e 
ambula t ion . Residual broken screws were left in-situ 
as they did not cause any symptoms or constitute 
dange r to the patients. 

Conclusion 
H e a l e d f r a c t u r e s a n d i m p l a n t f a i l u r e a r e the 
c o m m o n e s t indications for removal of orthopaedic 
implants in our centre. The procedure is relatively 
sa fe and associated with few minor complications. 
Rout ine implant removal should be advocated only 
w h e n they have fai led or become symptomat ic . 
However , appropriate patient selection and adequate 
surgical technique should be employed during removal 
of o r t h o p a e d i c imp lan t s to ach ieve sa t i s fac tory 
outcome. 
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