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Abstract 

Background: Orthopedic implants removal has several indications and may sometimes be a 

cause of controversy. Once there is union between ends of fractured bone, the implant stopped 

being important and can be removed. However, there are several considerations before and after 

removal including patient’s choice, giving back the implant to the patient. Our study aimed to 

identify various indications and considerations for implant removal in a Nigerian Teaching 

setting. 

Methods:  Data were extracted from the operation register and patients’ case folders on bio-data, 

diagnosis, type of surgical procedure, site of surgery, dates of surgery and removal of implant, 

indication for removal. Patients with complete medical record were included in this study. 

Results: A total of 12 patients were studied, with 2 males and 10 females.  There were 3 

Pediatric patients aged 7, 10 and 18 months. Completion of therapy and peri-implant infection 

were the major consideration for removal of implants. We also found out that the most common 

implant at our setting was K-wire (41.7%) while femur bone was the major site of implant. 

Conclusions: Peri-implant infection, completion of therapy in case of pediatric patients were the 

major considerations for implants removal. The femur was the most involved bone, all patients 

saw the implant after removal and this was documented. 
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1. INTRODUCTION 

Bone is a dynamic tissue, undergoing constant remodeling, according to wolfs law, bone has the 

ability to regenerate with restorations of its biological and mechanical properties prior to damage 

[1, 2]. The human bone is a hard biological tissue and consists of cells resident in the bone 

matrix, which is made by an organic (primarily collagen (90%) and 10% amorphous ground 

substance) and a mineral phase [3]. The main constituents of bone mineral are calcium phosphate 

and calcium carbonate. The mineral components consist mainly of hydroxyapatite crystals and 

amorphous calcium phosphate. Bone acts as a reservoir for our body's calcium, also serves as a 

protector for vital organs, as well as provides mechanical stability to our body, and makes 

locomotion possible [4]. Diseases, disorders, fractures and trauma afflicting the skeletal system 

result in damage to the skeletal system. The resulting fractures and abnormalities in the skeletal 

system that arise can lead to an increase in mortality, with the severity of the mortality varying 

by bone [5, 6]. The bone has been regarded as the most transplanted tissue in the human body, 

after blood [7, 8] 

The human bone can gain maximum strength with minimum mass due to continuous activities of 

various kinds of bone cells, i.e. osteocytes, osteoblasts, osteoclasts, and bone lining cells. There 

are continuous processes of bone resorption and formation in our bones from birth to death, 

which is so-called, bone remodeling process [5]. Bone remodeling aims to provide maximum 

strength with minimum mass to our bones. When a bone is broken, there is no other way than 

fixing it by employing man-made supportive structures. Bone healing can occur either via 

indirect or direct healing. Indirect, or secondary, fracture healing is the natural healing process of 



 

 

bone and contains three phases that overlap temporally. Direct, or primary, healing only occurs 

when the fragments of the vascular bone surfaces are in contact and therefore only occurs as a 

result of rigid fixation usually with implants [7]. The same process is followed as indirect bone 

healing but bypasses the formation of the callus, since the vascular bone surfaces are already in 

contact [9]. 

Hardware implantation 

Hardware implantation is essential for a variety of orthopedic surgical procedures ranging from 

joint replacement to fracture fixation [10, 11]. These orthopedic devices are implanted to serve 

permanent or temporary functions. Orthopedic implants become necessary with severe fractures–

that are in need of realignment and fixation for proper healing–or in cases when bone altogether 

fails to regenerate, producing bone defects [10]. The design of these implants requires 

consideration of the material’s bio- compatibility, mechanical properties, and surface properties 

as well as its chemical properties and failure properties so that the implant closely parallels the 

biomechanical properties of bone and integrates with the native tissue while maintaining its 

integrity for the requisite duration [12]. The cardinal requirements of bone tissue engineering can 

be summarized with the diamond concept, which provides four basic factors that are needed for 

successful bone healing with bone tissue engineering : a healthy population of osteogenic cells to 

permit bone regrowth, growth factors to effectuate cellular events to promote healing, an osteo-

conductive scaffold conducive to bone growth, and a good mechanical environment to provide 

sufficient stability for healing while still mirroring the native tissue’s mechanical properties [13] 

. Additionally, the patient’s history needs to be taken into consideration, as risk factors be 

identified. [14]. For example, a patient’s age can have great connotations related to the skeletal 

system, as aging is related to higher fracture rates and reduced fracture healing and is also 



 

 

associated with conditions such as osteoporosis and osteoarthritis [15]. Another important 

consideration is the natural healing process of bone [16]. 

Orthopedic implants can be defined as medical devices used to replace or provide fixation of 

bone, or to replace articulating surfaces of a joint. These implants are used to either assist or 

replace damaged or troubled bones and joints. Orthopedic implants are mainly made from 

stainless steel and titanium alloys for strength and lined with plastic to act as artificial cartilage in 

order to reduce the stress at the articulating surfaces. Some implants are cemented into place and 

others are pressed to fit, so that your bone can grow into the implant for strength. Examples of 

orthopedic implants are: orthopedic plates, orthopedic nails, and orthopedic screws. The most 

commonly used metals and polymers for orthopaedic applications are stainless steel, cobalt-

chromium alloys, titanium alloys, ultrahigh molecular weight polyethylene (UHMWPE), and 

polymethyl methacrylate (PMMA) [3]. The purpose of this study is to determine the 

considerations for implant removal and other variables of orthopedic hardware removal 

performed at Babcock University Teaching Hospital. 

2. METHODS 

A retrospective cross-sectional review of patients presenting who have had implants in our center 

over the last 2 years. This study was conducted at the orthopedic unit of Babcock University 

Teaching Hospital, Ilishan-Remo, South‑western Nigeria. A retrospective study of all cases of 

implant removal performed in the Orthopedic Unit of Babcock University Teaching Hospital, 

Ilishan-Remo, South‑western Nigeria, from November 2018 to November 2021. This implies 

that data was sampled from for a period of 36 months. Data were extracted from the operation 

register and patients’ case folders on bio‑data, diagnosis, type of surgical procedure, site of 

surgery, dates of surgery and removal of implant, indication for removal. Only files of patients 



 

 

with complete medical records were included in this study. All information obtained was treated 

with strict confidentiality.  

 

3. STATISTICAL ANALYSIS 

Data collected were analyzed using the Statistical Package for the Social Sciences for Windows 

version 26 (SPSS Inc., Chicago, IL, USA). Results were presented with descriptive statistics of 

frequency, means and standard deviations. 

4. RESULTS 

A total of 12 patients had implants removed. Among the patients were 10 females (83.3%) and 2 

males (16.7%). About 41.7% were less than 25 years of age, 33.3% were between the ages of 25-

50 while 25% were 50 years and above (Table 1). We also recoded 3 pediatric cases (7, 10 years 

of age and an 18 months patient). Table 2 shows that K-wire (41.7%) was the most common 

implants removed in this study. The most common bone involved was the femur 4 (33.3%), 

followed by the humerus 3 (25.0%) and knee 2 (16.7%). Completion of duration of therapy 

(25%) and peri-implant infection (25%) were the most common indications for removal of 

implants at this setting. All the implants were removed completely and average time for removal 

ranged from 30 mins to 2 hours. The patients were all shown their implants after removal and 

only 3 of them requested to take them home, others asked that it should be disposed. 

Figure 1: Distribution of implants 



 

 

 

 

 

Figure 2: Distribution of implant site 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Distribution of indications for removal 



 

 

 

 

 

Table1: Socio-demographic characteristics 

 

 

 

Characteristics  N (%) 

Age (Years) 

<25 5(41.7) 

25-50 4(33.3) 

>50 3(25.0) 

Gender 

Female 10(83.3) 

Male 2(16.7) 



 

 

Table2: Implant characteristics 

Characteristics  N (%) 

Implant removed 

K-wire 5(41.7) 

Plates and screws 4(33.3) 

Proximal femoral nail 1(8.3) 

Rush nail 1(8.3) 

Screw 1(8.3) 

Site of implant 

Ankle 1(8.3) 

Clavicle 1(8.3) 

Femur 4(33.3) 

Fibular 1(8.3) 

Humerus 3(25.0) 

Knee 2(16.7) 

Indication 

Completion of duration of therapy 3(25) 

Displaced screw 1(8.3) 

Implant failure 2(16.7) 

Non union 2(16.7) 

Patient request 1(8.3) 

Peri-implant infection  3(25) 

 

 

 

 



 

 

5. DISCUSSION 

Orthopedic hardware implant removal is a multifaceted topic with complex legal, ethical, and 

scientific aspects that require thorough exploration [17]. Orthopedic implants inserted for 

fracture management may at some time or the other be removed for some reasons. There are still 

some controversies on if implants be removed routinely in the setting of a healed fracture [18]. 

The purpose of this study was to determine the considerations and indications for implants 

removal in a Nigerian Teaching Hospital setting. 

This study reveals that most implants removal were done on the females (83.3%). Onche et al 

[19] reported similar findings of female preponderance over males. However, some studies 

reported male preponderance over females [20, 21, 22]. Majority of the patients were below 25 

years of age and between 25-50 years. 3 pediatric case (23.07%) files were retrieved. Jani et al 

2019 in their prospective study also reported 25% that had implant removal were children. This 

implies that a higher percentage are in their productive age. Nwosu et al [24] reported similar 

finding.  

This study had femur as the most common site of implant (33.3%), followed by humerus (25%). 

This implies that femur was the commonest bone fractured. This is similar to the findings of 

Ogundele et al [25], Kadir et al [20] and Shrestha et al [21]. In congruent to this, Reith et al [26] 

reported tibia and ankle to be the most common explanted bone. 

The most common implant removed was K-wire (41.7%). This may be  as k wires are typically 

used as temporary fixation especially in pediatric patients  while plates and screws may fail in 

the long run especially for lower limb fixation. Onche et al [18] and Haseeb et al [27] reported 

plate and screws to be the most common implant removed in their studies. Shrestha et al [21] 

reported intramedullary nail as the most common implant removed. Studies revealed that 



 

 

patient’s request was the most common indication for removal of implants [18, 19]. This was 

however not same with our finding, we found out that peri-implant infection and completion of 

therapy/fracture union (25%) were the most common considerations for implant removal, in such 

cases the patient requested removal. The completion of therapy was however limited for 

pediatric cases. Some studies also reported pain, implant failure to be the most common 

indication for removal [25, 2]. In our study, we showed the patients their implants for medico-

legal reasons and check x-rays were done to confirm these. Also most patients do not need the 

removed implants as was the case in our study. There were no complications reported after 

surgeries and patients' operations were successful. 

 

6. CONCLUSION 

Implant removal may be overlooked as a simple procedure however there exists much more than 

we imagine. The nature of the implant, legal and social aspects are very important. Patients must 

be adequately counselled on these factors before setting out on the journey. Possible 

complications should also be communicated to the patient. 
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