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This article documents the influence of treatment history on the success of hip 
arthroplasty. To prove this, we present the results of a study of a hip endoprosthesis that 
failed unusually. Intensive damage of the endoprosthesis head made of cobalt alloy was 
observed, which resulted in advanced metallosis of the tissues surrounding the implant. 
Macroscopic and microscopic studies combined with EDS analysis were carried out. An 
X-ray analysis of the endoprosthesis acetabulum was performed using computed 
tomography and a 3D scan of the endoprosthesis head. The tests showed that the primary 
wear mechanism of the endoprosthesis head was the abrasive wear caused by the hard 
particles of porous alumina bioceramics, which were embedded in the polyethylene 
acetabulum due to the forces acting on the joint. In our examined situation, the particles 
were immovably affixed to the polyethylene insert, escalating headwear. Alumina 
bioceramics were used as a tissue engineering element in the patient’s previous 
treatment. The presented results have great practical significance, as they indicate that 
great care should be taken when using polyethylene components, especially in cases 
where previous surgeries involved using porous bioceramics to fill damaged bone 
fragments. This study’s findings can potentially improve the long-term success of hip 
arthroplasty. 

1. INTRODUCTION 

The hip joint is one of the most essential weight-bearing 
structures in the human body. As a result, it is frequently 
damaged, in extreme instances necessitating total hip 
arthroplasty (THA). Hip implants can vary in design but 
generally consist of a stem attached to the femur, a head 
connected to the stem, an acetabulum attached to the 
pelvis, and a polyethylene insert into the acetabular com
ponent. The area between the head and the acetabulum is 
known as the bearing surface: this is where the joint moves, 
leading to friction and wear. They may fail for many rea
sons, resulting in adverse clinical and functional effects, 
including periprosthetic joint infection, aseptic loosening 
and osteolysis, dislocation or instability, and adverse reac
tions to metal debris and bone or implant fracture. Wear 
debris that separates from the implant surfaces is the com
mon cause of aseptic loosening.1,2 The effects of Al2O3 par
ticles on aseptic loosening are still unclear, although stud
ies have shown that Al2O3 particles may induce autophagy 
formation.3,4 

Metal heads with a polyethylene insert are a successfully 
used bearing combination in THA. Cobalt-chromium-
molybdenum alloys are widely, but not exclusively, used for 
head prostheses due to their high mechanical resistance 

and good corrosion properties in body fluids. However, con
cerns remain with wear debris and metal ion release, which 
initiate a negative response in the surrounding tissues. Ac
etabular insert wear was identified as an essential factor in
fluencing the durability of total hip arthroplasty.5 Conven
tional ultra-high molecular weight polyethylene used as the 
insert material is considered the weak point for long-term 
THA durability. The introduction of highly cross-linked 
polyethylene (HXLPE) improved functional parameters6‑9; 
however, polyethylene is still considered a weaker point in 
THA, with a significant threat being oxidative embrittle
ment.8 In addition to the load-bearing surfaces, the wear of 
hip joint implants may also affect modular joints due to mi
cro-movements.10 In the running-in phase, the first million 
cycles (walking) show the highest wear rates, usually cov
ered by the first 12 months. Later, the wear rate levels out 
and becomes stable.11 Sobociński12 proved that the friction 
coefficient for the polyethylene-CoCrMo tribo-pair is much 
lower in the Al2O3-Al2O3 and CoCrMo-CoCrMo systems. 

Abrasive wear can be divided into those where the abra
sive medium is loose as it passes over the testing surface 
(commonly referred to as three-body abrasion) and those 
where the orientation of the abrasive media is fixed as it 
passes over the testing surfaces (widely referred to as two-
body abrasion). Two-body abrasive wear often turns into 
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three-body abrasive wear, where the abrasive particles act 
as abrasives between the surface,13 where these trapped 
particles are free to roll and slide. In this case, mechanical 
wear depends on the abrasiveness of the particles, the sur
face strength of the sliding surface materials, and the ejec
tion probability of third-body particles.14 Examples of 
three-body abrasion would be wear caused by hard cont
aminants or debris trapped between moving surfaces. The 
metal counterpart in polymer/metal trio-pairs may also 
suffer severe wear if hard particles are present. However, 
some research has focused on this phenomenon. CoCr is 
particularly susceptible to scratching by trapped particles 
due to its hardness being half that of ceramics.15 The 
femoral head diameter also played a crucial role in the 
wear.16 

Every year, many patients need to regenerate damaged 
or diseased bone tissue. For this reason, tissue engineering 
has gained extraordinary attention as an alternative strat
egy for treating and restoring bone defects. Porous bio
ceramics designed to resemble the structure of bones are 
used as orthopaedic implants in bone surgery to repair and 
reconstruct diseased or damaged bone. Filling the pores 
of porous ceramic material with a material that gradually 
biodegrades in the body promotes overgrowth with biologi
cal tissue.17 Composition and structural characteristics, in
cluding porosity and pore size, play an essential role in 
the success of tissue-engineered structures.18 Alumina is 
widely used as a substrate for bone tissue engineering ap
plications.19‑21 

The analyses indicate that studies are necessary to fur
ther understand the mechanisms of wear and corrosion oc
curring in hip joints, particularly under conditions of ad
ditional impacts. This applies, for example, to situations 
where the treated patient already has a previous treatment 
history that may affect the success of the THA procedure. 

2. BACKGROUND 

A 35-year-old man suffering from necrosis of the femoral 
head of the left hip joint underwent surgical treatment con
sisting of drilling the necrotic head and filling the femoral 
neck with bioceramic elements (Fig. 1). The porous bio
ceramic material had the following chemical composition: 
97% Al2O3, 2.5% MgO, and 0.5% CaO.17 The manufactured 
material (open porosity, 70–80%) was characterised by ex
ternal and internal pores with pore diameters between 100 
and 800 μm. The outer and the inner pores were filled with 
healthy bone tissue adherent to the ceramic material. Bie
niek17 the material was used to fill bone cysts and postsur
gical or trauma-related bone defects. 

Twenty-seven years later, due to the development of the 
secondary degenerative disease of the left hip joint, the pa
tient underwent implantation of a total hip joint replace
ment in which metal/polyethene articulation was used, and 
ceramic fragments were carefully removed intraoperatively. 
In this case, a protocol of rinsing the operated joint with 
an electric pulsation system was used during the revision 
procedure, as in the case of PJI (periprosthetic infection). 
Six years after this procedure, the patient was observed 

Figure 1. Preoperative plain radiographs show     
bilateral secondary coxarthrosis with ceramic bolts       
visible in the    left intertrochanteric area.    

to have deformation of the metal head of the endopros
thesis, appearing in control X-rays with relatively minor 
changes in the thickness of the polyethylene (acetabular in
sert). The head deformation was accompanied by defects 
that were visible in the form of radiolucencies located in the 
third, closer to the femur and in the area of the lower pole 
of the acetabulum (Fig. 2). The patient reported increas
ing pain in the left hip joint (increasing with weight bear
ing), and therefore qualified for revision surgery. The ex
amination revealed severe macroscopic deformation of the 
metal head of the endoprosthesis, the formation of exten
sive defects in the proximal part of the femur (greater and 
lesser trochanter), with perforation of the femur and loos
ening of the stem of the primary endoprosthesis, as well as 
bone cysts in the periacetabular area (without destabilisa
tion). The cavities were filled with dark content (specific to 
metal abrasion products), indicating severe metallosis and 
the metal neck of the femoral stem was severely scratched. 
Intense contamination of the polyethylene surface of the 
insert of an unknown origin was also observed (Fig. 3,4). 
The elements of the primary endoprosthesis removed dur
ing the procedure were subjected to further macroscopic 
and microscopic examination. 

3. RESEARCH METHODS 

Macroscopic examinations were conducted utilising a Leica 
M205A stereoscopic microscope. X-ray analysis of the en
doprosthesis cup was performed using a Nikon/Metris com
puted tomography scanner, model XT H 225 ST. Obser
vations of the element were carried out at a scanning 
resolution of 45 μm on three virtual cross-sectional planes 
of the 3D model obtained from a tomographic examination. 
Microscopic studies combined with EDS analysis were per
formed using a Phenom XL scanning electron microscope 
(SEM). 3D measurements were made using an Atos Q 12M 
accurate 3D scanner with blue light technology. This model, 
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Figure 2. Radiographs before total revision     

Figure 3. General view of the removed endoprosthesis       
elements compared with a new endoprosthesis of the         
exact dimensions   

designed for industrial use, allows 12 million points per 
scan with a point distance of 0.03 – 0.12 mm. 

4. RESEARCH AND DISCUSSION 

4.1. MACROSCOPIC EXAMINATIONS 

The macroscopic analysis revealed that the polyethylene 
surface was contaminated with particles of different sizes 
embedded in the endoprosthesis cup’s sliding surface. A 
sample stereoscopic image of such particles is presented 
in Figure 5. Observations at higher magnifications showed 
that their embedding in the surface was related to the for

Figure 4. General view of surface damage on the neck         
of the endoprosthesis stem, stereoscopic microscopy       

Figure 5. a) Stereoscopic view of the acetabular surface        
with numerous embedded foreign particles. b)       
Enlarged fragment of the area in Figure a. Visible          
particles of various sizes up to 0.5 mm with sharp           
edges embedded in the polyethylene insert surface.        
Locally observed surface cuts around these particles.        
Stereoscopic microscopy.   

mation of numerous cuts in the polyethylene surface, 
which proves their deep anchoring in the polyethylene sur
face. A similar macroscopic image of ceramic particles em
bedded in the surface of the polyethylene insert, formed 
after the fracture of the ceramic head of the endoprosthe
sis, was observed by Kampf et al.22 And Hasegawa et al.23 

In the first case, this led to dramatic wear of the steelhead 
of the endoprosthesis, which corresponded to a weight loss 
of 48.1g in the form of outstanding steelwear products re
leased into the surrounding tissues.22 

Shen et al. found that the anchoring of hard particles in 
the friction area affects the tribological wear occurring in 
the endoprosthesis area. Shen et al.24 foundiction coeffi
cient of rubber/stainless steel tribo-pairs with Al2O3 parti
cles shows different trends under conditions without parti
cles and with various particle sizes. Considering the nature 
of the wear occurring in such a case, it should be regarded 
as two-body abrasive wear. 

Hard particles embedded in the polyethylene insert will 
exhibit a “grinding wheel effect”, which can result in rapid 
wear loss on the metal counter surface. A similar effect was 
observed in the rubber/steel pair.24,25 Shen et al.24 showed 

The use of porous alumina bioceramics to repair bone defects in the aspect of long-term success of hip arth…

Orthopedic Reviews 3

https://orthopedicreviews.openmedicalpublishing.org/article/144080-the-use-of-porous-alumina-bioceramics-to-repair-bone-defects-in-the-aspect-of-long-term-success-of-hip-arthroplasty/attachment/301445.png
https://orthopedicreviews.openmedicalpublishing.org/article/144080-the-use-of-porous-alumina-bioceramics-to-repair-bone-defects-in-the-aspect-of-long-term-success-of-hip-arthroplasty/attachment/301446.png
https://orthopedicreviews.openmedicalpublishing.org/article/144080-the-use-of-porous-alumina-bioceramics-to-repair-bone-defects-in-the-aspect-of-long-term-success-of-hip-arthroplasty/attachment/301447.png
https://orthopedicreviews.openmedicalpublishing.org/article/144080-the-use-of-porous-alumina-bioceramics-to-repair-bone-defects-in-the-aspect-of-long-term-success-of-hip-arthroplasty/attachment/301448.png


Figure 6. 3D scan image in frontal (a) and lateral (b)          
plane  

that hard particles can significantly increase the wear of 
a stainless-steel ball due to the ploughing effect. At the 
same time, it was found that the impact on wear increases 
with the size of the abrasive ceramic particles (abrasives). 
Pintaude et al.26 determined that the friction coefficient 
is higher when the metal being tested is soft because the 
penetration of abrasive particles into the surface increases 
ploughing during friction. The results showed that hard 
particles could be embedded into the tribo-pairs and accel
erate the wear of the cobalt-based satellite alloy.27 Due to 
the high attack angle of many particles in such a system, 
fixed-particle grooving typically generates wear rates about 
ten times greater than comparable analyses with free abra
sives.28 

4.2. X-RAY ANALYSIS OF A POLYETHYLENE INSERT 

Since particles embedded in the acetabular surface were 
observed during the macroscopic examination, X-ray to
mography tests were performed. This method allows you to 
identify areas of variable density. The density of alumina 
ceramics is approximately four times higher, and that of 
metallic materials is approximately eight times higher than 
that of polyethylene.9 This allowed us to visualise the for
eign particle distribution and depth of deposition. To de
termine the chemical composition of these particles with 
different densities, it was necessary to isolate individual 
particles from the surface and, in the next stage, analyse 
their chemical composition using the EDS method. 

Based on observations of 3D and 2D computed tomogra
phy scans, it was found that the accumulation of particles 
was most significant in the upper part of the acetabulum 
(Fig. 6,7). The concern, in particular, is particles with a 
larger volume of approximately 15 to 20 mm3. Measure
ments taken in these areas at various cross-sections 
showed that some particles were as deep as 6.5 mm. In the 
near-surface areas, particles with smaller volumes of up to 
10 mm3 were located. The size of selected larger particles 
located near the surface was estimated to be approximately 
0.7 mm. Shen et al.24 showed that the size of ceramic par
ticles affects the loss of a ball made of stainless steel under 
friction conditions, and they observed the most significant 
wear in the case of large-sized particles. 

The observations made using a stereoscopic microscope 
indicate that, during the service life of the joint, these for
eign particles were “pressed” into the polyethylene sur

Figure 7. 2D scan image in frontal (a) and lateral (b)          
plane  

face. The range of forces acting on the hip joint is essential 
here. The hip biomechanics are well known, and it is gener
ally accepted that Pauwels’ balance combines body weight, 
muscle work and the response at the junction of the 
femoral head and the acetabulum.9 When the patient 
walked, the load on the head of the femur could reach seven 
times the human body weight.9 The patient’s weight of 80 
kg means that it was over half a ton. These high forces 
transmitted through the joint were sufficient to move high-
hardness particles in the area of the softer polyethylene in
sert. All the more so because, as observed at the stage of 
macroscopic tests, these particles led to cutting the poly
mer surface. 

4.3. SEM MICROSCOPIC EXAMINATION COMBINED 
WITH EDX ANALYSIS 

The presence of external third bodies inside the tribological 
system was confirmed by SEM/EDS analysis. A general view 
of sample particles isolated from the polyethylene surface 
is shown in Figure 8. The spectra of characteristic radiation 
obtained from both particles are presented in Figures 9 to 
12. They showed heterogeneity of chemical composition re
sulting from mixing wear products, but the results were 
repeatable. EDX analyses showed that the aluminium and 
oxygen content in the particles were similar to Al2O3. In 
both studies, in which aluminium and oxygen were ob
served as the only elements, the composition is close to 
stoichiometric for corundum ceramics. Analyses performed 
on the first researched particles showed magnesium and el
ements typical of aluminium oxide. Bieniek17 points out 
that porous ceramics based on aluminium oxide also con
tain MgO and CaO.17 The presence of calcium was observed 
in analyses performed on the second tested particle, in 
which wear products of the head of the endoprosthesis 
made of the Co-Cr-Mo alloy were also found. It is worth 
paying attention to the relatively low cobalt content with a 
significant share of chromium and molybdenum. Koronfel 
et al.29 emphasise the preferential dissolution of cobalt ac
cording to a mechanism similar to dealloying. This also ex
plains the non-stoichiometric content of cobalt concerning 
other elements from the Co-Cr-Mo alloy during its degra
dation. 
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Figure 8. General view of sample particles isolated       
from the polyethylene surface     

Figure 9. X-ray characteristic spectrum obtained from      
particle 1 at point 1 with results of EDX chemical           
composition microanalysis   

Figure 10. X-ray characteristic spectrum obtained from      
particle 1 at point 2 with results of EDX chemical           
composition microanalysis   

4.4. METALLOGRAPHIC EXAMINATION OF THE 
ENDOPROSTHESIS HEA2D 

To exclude the influence of poor quality material used for 
the endoprosthesis head, metallographic tests were per
formed. The microstructure of the tested material was typ
ical for wrought alloys. Excellent austenite grains with 
banded carbides were visible (Fig. 13). The high chromium 

Figure 11. X-ray characteristic spectrum obtained from      
particle two at point 1 with results of EDX chemical           
composition microanalysis   

Figure 12. X-ray characteristic spectrum obtained from      
particle two at point 2 with results of EDX chemical           
composition microanalysis   

Figure 13. Microstructure of the CoCrMo material used       
for the endoprosthesis head: a) visible banded carbides         
typical of wrought alloys, light microscopy, b) visible         
refined austenite grains, SEM.     

content favours the formation of mainly M23C6 type car
bides, but chromium-rich can also be M7C3 and M3C2 type 
carbides.30,31 In the surface region, no changes in hardness 
were observed related to weakening or strengthening of the 
material due to deformation (Fig. 14). At the same time, the 
average hardness of the material was high and also typical 
for these alloys. No microstructural causes were found that 
could contribute to reduced abrasion resistance of the en
doprosthesis head.32,33 
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Figure 14. Hardness distribution performed on the      
cross-section of the endoprosthesis head in the        
subsurface area   

4.5. QUANTITATIVE ASSESSMENT OF THE DEGREE OF 
DEFORMATION OF THE ENDOPROSTHESIS HEAD (3D 
SCANNING) 

The cobalt structure (HCP) should ensure low wear and 
hardness of its cobalt alloys,34 and the hardness of corun
dum ceramics is 15.7 GPa.35 The hardness of cobalt 
wrought alloys depends on the grain size and is approxi
mately 4 GPa, which is four times lower than the hardness 
of alumina ceramics.34 Grain refinement favours the higher 
hardness of these alloys, which is related to grain boundary 
strengthening and commonly described as the Hall-Petch 
effect. Meanwhile, macroscopic examinations showed dra
matic destruction of the endoprosthesis’s metal head. 

More information about quantitative analysis can be ob
tained from 3D measurements made using a 3D scanner, 
the results of which, in the form of a deviation map, are 
presented in Figures 15 and 16. 3D scanning is an advanced 
process that allows the transfer of an actual three-dimen
sional shape into a digital form. The study compared the 
tested post-exploitation endoprosthesis with a new endo
prosthesis head with the same geometry. This allowed for 
determining material loss by finding the difference in geo
metric dimensions. In this study, the damage of a Co-Cr-Mo 
alloy ball was associated with the value of K=(R-r), where 
R and r are the radii of the unused head and the head with 
a worn surface, respectively. The analysis of the scanning 
results shows that the K parameter characterising the ma
terial loss exceeded 3 mm in many places. The most con
siderable losses were observed on the top of the head. This 
is the place with the most significant accumulation of ce
ramic particles embedded in the polyethylene surface. The 
lower area of the head, which did not cooperate with the 
acetabular cup, did not show any material loss, confirmed 
by macroscopic observations. The differences that exist are 
solely due to the tolerance of the element. 

Figure 15. 3D scanning measurements in the form of a         
deviation map in the Z plane       

Figure 16. 3D scanning measurements in the form of a         
deviation map in the Y plane       

4.6. MICROSCOPIC EVALUATION OF FRICTION 
SURFACES (SEM) 

Wear and corrosion synergistically affect the endoprosthe
sis’s bearing surfaces, i.e. tribocorrosion, which may in
volve material losses.36 Studies are available for as-cast 
CoCrMo alloys,37‑39 which found that the wear rate of cast 
CoCrMo depends on the type and size of abrasive particles, 
their hardness and volume concentration.37,38 Larger par
ticle size, higher hardness and higher volume fractions of 
the abrasive result in higher material wear rates.37 As ex
emplary for the SiC/0.9% NaCl environment, it was found 
that the wear mode showed a transition from grooving to 
rolling abrasion as the load decreased and the abrasive vol
ume fraction increased.38 The microstructure of the tested 
material is also essential. Cawley et al.39 A higher carbide 
content in the microstructure of cast CoCrMo alloys pro
motes lower wear. 

The microscopic observations of the head surface of the 
endoprosthesis made of the CoCrMo alloy indicate that the 
worn head surface showed typical features of abrasive wear 
(Fig. 17). The relatively deep abrasive grooves near the 
edges of the worn surface can be observed in the low mag
nification of the SEM images. Microploughing is the dom
inant erosion mechanism caused by hard third-body parti
cles, in which the material is not removed from the surface 
but moves to the side of the erosion groove.40However, 
macroscopically, the wear features showed different dam
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Figure 17. a) Surface morphology of the endoprosthesis head in and outside the area of the contact with the                  
acetabulum, SEM; b) Enlarged fragment of the area from Figure 17a, SEM, c) cross-section through the                 
endoprosthesis head with visible surface grooves, light microscopy         

Figure 18. a) Morphology of the endoprosthesis head surface, SEM; b) 3D profile of the endoprosthesis head                
surface with marked profile lines, c) roughness profile obtained along one of the example lines shown in 18b:                   
Rz: 1.59 µm, Ra: 452 nm       

age characteristics due to differences in the local contact 
pressure. The extent and shapes of the wear grooves indi
cate a significant difference in the movements and size of 
the abrasive particle.41,42 Those detached particles could 
form third bodies and be rejected from the contact or 
spread on the metal surface. Topographic measurements 
were used to describe wear. Analyses performed on the sur
face, shown in Figure 18, indicate that the depth of these 
scratches was up to approximately 2 μm. A representative 
measurement taken along one of the lines is shown in Fig
ure 18c. 

5. DISCUSSION 

The literature reports instances of premature polyethene 
wear. However, these are mostly related to metal/polyeth
ylene joints and, in rare cases, ceramics/polyethylene.43 

From a clinical point of view, the most common cause is 
incorrect joint alignment or acetabular-femoral conflict. In 
the past, polyethylene was subject to premature degrada
tion due to its poor quality and oxidation facilitated by ster
ilisation. 

There have also been reports of damage to the ceramic 
components of hip joint endoprostheses. When ceramic/

ceramic articulations were utilized, they were commonly 
damaged, whereas ceramic/polyethylene articulations were 
used far less frequently.44,45 In such a situation, damage 
to ceramic elements can potentially leave ceramic particles 
during the revision procedure and further damage the fric
tion surfaces.22,23,46‑49 The presence of ceramic particles 
resulting from fatigue fracture of the ceramic head may 
lead to osteolysis around the acetabulum, as observed by 
Nho et al.45 Similar observations were reported by 
Hasegawa et al.,23 as well as by Matziolis et al.47 In turn, 
Traina et al.46 emphasize that fragments of a cracked ce
ramic head left in the joint space act as an abrasive, quickly 
leading to catastrophic wear and damage of the new endo
prosthesis with a metal and polyethylene insert used during 
the revision procedure. 

For this reason, the literature emphasises the need for 
thorough synovectomy after rupturing ceramic endopros
thesis elements.46,50‑52 Rambani et al.51 reviewed the lit
erature on clinical practices for ruptured ceramic endo
prosthesis bearings. Trebse et al.53 Postulate the use of 
ceramic-on-ceramic articulation in revision cases after 
damage to ceramic elements. 

The presented work contains unique results because the 
causative factor of implant damage was particles of porous 
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alumina bioceramics implanted 27 years earlier, which were 
released from the bone tissue during the endoprosthesis 
implantation process. These tiny fragments of bioceramics 
were too small to be visible to the naked eye of the oper
ating surgeon. Their different properties and morphology 
cause such an unusual pattern of damage to the metal head 
while maintaining relatively minor damage to the polyeth
ylene insert, and they also became responsible for metallo
sis. 

As research by Ribeiro et al.54 indicates, the presence 
of ceramics in the area of interacting surfaces is not suf
ficient for accelerated wear to occur. At the initial stage, 
they observed increased wear of composites: CoCrMo with 
the addition of ceramics resulting from additional abrasive 
interactions related to the penetration of torn-out ceramic 
particles into the friction area. However, as wear pro
gressed, they observed the gradual removal of these par
ticles from the friction surface, which ultimately did not 
result in increased wear. In the presented research, the crit
ical factor was the embedding of ceramics in polyethylene, 
as well as a specific, closed area of friction that prevented 
ceramic particles from escaping the location of the artificial 
joint. 

6. CONCLUSIONS 

The main wear mechanism of the endoprosthesis head was 
the abrasive wear caused by the hard particles as a third 
body, which were embedded in the polyethylene acetabu
lum as a result of the forces acting on the joint. In the sit
uation we examined, the particles were immovably affixed 
to the polyethylene insert, escalating head wear. Conse
quently, the head of the cobalt alloy endoprosthesis experi
enced significant deterioration, leading to severe metallosis 
in the surrounding tissues. There were no causes from the 
material used for the endoprosthesis head that would re
duce its resistance to abrasion. The described case is unique 
due to the origin of ceramic particles that caused damage to 
the endoprosthesis components. 

The presented results have great practical significance. 
They indicate that great care should be taken when using 
polyethylene components, as previous surgeries involved 
using porous bioceramics to fill damaged bone fragments. 
Alloplasty, in such a case, carries a high risk of complica
tions. The complete elimination of ceramic pieces remain

ing in the joint space is vital in reducing the risk of another 
failure. While removing larger fragments seems relatively 
straightforward, their complete removal becomes virtually 
impossible in the case of smaller ceramic particles that are 
invisible to the naked eye. The presented case and con
ducted research indicate that determining the benefits and 
effectiveness of using such systems requires further study. 
Each operation requires an individual approach, and the lo
cation and extent of existing ceramic fillings used in tissue 
engineering should be considered. 
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