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Introduction Osteolysis is a common problem in the long-term outcome after total hip arthroplasty, since the wear of a 
polyethylene liner is an inevitable process. However, its pace depends on many factors and not all of them have been proven. 
In particular, many studies do not find a connection between the wear rate of the liner and the position of the acetabular 
component. The purpose of this publication is to demonstrate the importance of correct acetabular component positioning. 
Methods A clinical case of bilateral total hip arthroplasty with follow-ups after 17 and 19 years is presented. The patient 
was operated being 31 and 33 years old, respectively, by one surgeon. The same type of the acetabular component was 
installed with the same type of polyethylene and friction pair diameter. It eliminates implant or surgical approach factors 
and patient characteristics. The position of the implant components is then remains the most important factor. For analysis, 
there were radiographs before the operation, at different times after it, CT data and intraoperative photos during the revision 
surgery. Results At the time of the last examination, there were minor manifestations of retroacetabular osteolysis that were 
better seen in CT and were more pronounced on the right. CT radiometry data on the angles of inclination of the acetabular 
components were 50.6° and 46.7° on the right and left, respectively, and the anversion was 40.3° and 25.4°. Revision of 
the right total hip arthroplasty was performed and it was found that the liner wear extended till the metal layer. Given good 
fixation of the cup, only the liner was exchanged and osteolytic cavities were filled with allogenic bone chips. Discussion 
The case can be considered a very good result of primary arthroplasty as revision surgery in this young patient was performed 
only after 17 years. However, in the contralateral joint the implant with the same pair of friction has survived for 19 years 
and at the moment it is early to decide on its revision. In our opinion, this case is an excellent illustration of the importance 
of the correct positioning of implant components.
Keywords: total hip arthroplasty, revision total hip arthroplasty, periprosthetic osteolysis, cup malposition, liner exchange

INTRODuCTION

Primary total arthroplasty (PTA) is one of the most 
effective and widespread methods of treating terminal 
stages of hip joint (HJ) diseases of any etiology resulting 
in pain relieve and improvement of the functions of 
the entire musculoskeletal system [1, 2]. According 
to the data of numerous studies and annual reports of 
arthroplasty registers, the main reason for revisions of an 
artificial hip joint in the long term is aseptic loosening 
of the components due to osteolysis caused by wear 
debris of the implant friction pair [2–7]. The long-term 
effectiveness of joint replacement depends on many 
mutually affecting factors, the combination of which 
enhances the possible negative consequences of the 
implant functioning. The factors are associated with the 
implant (material and design), the patient (age, motor 

activity, body weight, etc.) and the surgeon (surgical 
technique and correct positioning of components)[8–10].

Identification of the direct cause that led to 
accelerated wear of the friction unit and the 
development of adverse reactions to the implant is 
always a difficult task, since it is extremely difficult to 
homogenize the group for some reason and eliminate 
the effect of other possible factors (confounders) [11]. 
Therefore, this clinical observation is of a considerable 
interest from the point of view of understanding 
the importance of the correct positioning of the 
acetabular component for the optimal functioning 
of the implant friction unit. We did not find such a 
vivid demonstration of the dependence of wear on the 
position of the cup in the available literature.

MATERIAL AND METHODS

Case history The patient felt pain in the area of 
both hip joints from the age of 20 and was treated 
conservatively for a long time. Due to increasing pain 

caused by protrusive arthritis and a decrease in the 
range of motion, PTA of the left and right hip joints was 
performed at the age of 31 and 33 years, respectively.
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The postoperative period in both stances was 
uneventful; no complications in the surgical wound 
and implant occurred. The patient was fully satisfied 
with the results of the operations, moved without 
restrictions and additional supports. Periodic 
radiographic examinations did not reveal functional 
disorders of the joints, and there were no radiological 
signs of osteolysis. However, there was a gradual 
increase in the decentration of the implant head, a sign 
of wear of the polyethylene liner, more pronounced in 
the right HJ (Fig. 2). In the last year, the liner wear in 
the right HJ reached a critical level, but osteolysis in 
both joints was minimally expressed. However, minor 
radiological changes in the bone of the right joint were 
associated with severe pain, possibly due to synovitis 
caused by excessive release of wear particles (Fig. 3).

Physical examination data were: the patient’s 
height was 165 cm, weight 110 kg (BMI 40.4 kg/m²), 
the Trendelenburg symptom was negative, active 
movements were moderately limited in the right HJ 
due to pain, passive movements without significant 

restrictions on both sides (flexion/extension – 
80°/180°, external/internal rotation 45°/30°, 
abduction/adduction 50°/20°).

Due to persistent pain and obvious signs of 
significant abrasion of the polyethylene liner, revision 
arthroplasty was performed. During the revision 
procedure, metallosis was discovered developed 
due to the contact of the head with the metal sheath, 
destruction of the edge of the polyethylene liner and 
the metal locking ring (Fig. 4).

As the cup was stable, it was decided to install 
a liner made of highly cross-linked polyethylene on 
bone cement. Excessive tilt and anteversion were 
corrected while installing the liner. The osteolytic 
cavity along the upper edge of the acetabular 
component was filled with allogenic bone chips 
(Fig. 5). The postoperative period was uneventful; 
pain stopped within two weeks; local and general 
complications were not noted. Three months later, 
the patient felt fully recovered, did not use additional 
supports and ambulated well.

Fig. 1 Bilateral protrusive arthritis of the hip joints (a); (b) left hip joint arthroplasty at the age of 31 years (hybrid fixation: 
Trilogy cup and ultra-high molecular weight polyethylene liner, CPT stem; stainless steel head, 28 mm in diameter, Zimmer, 
Warsaw, IN, uSA); (c) right hip joint arthroplasty at the age of 33 years (cementless fixation: Trilogy cup, ultra-high molecular 
weight polyethylene liner, VerSys ET stem; comochromic head, 28 mm in diameter, Zimmer, Warsaw, IN, uSA)

Fig. 2 Frontal X-ray of the pelvis and lateral radiographs of the hip joint 8 years after arthroplasty on the left side (a, b) and 
6 years after arthroplasty on the right (a, c). Moderate malposition of the acetabular component on the right (excessive angle 
of inclination and anteversion)
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Fig. 3 Radiographs and CT scans after arthroplasty of both hip joints after 19 years on the left side and 17 years on the right 
one. A critical level of polyethylene wear in the right hip joint is noted on the frontal radiograph of the pelvis (a) and the lateral 
view of the right hip joint (b). There are minor manifestations of retroacetabular osteolysis, which are better differentiated by 
CT and more pronounced on the right (c, d). The measurement according to CT data: the angles of inclination of the acetabular 
components are 50.6° and 46.7° on the right and left, respectively, and anteversion is 40.3° and 25.4° (e), respectively

Fig. 4 Metallosis of periarticular tissues and breach of the polyethylene liner (a), a destroyed liner and a fragment of a broken 
metal locking ring inside the liner (b)

Fig. 5 AP X-ray of the 
pelvis (a) and CT scan after 
revision arthroplasty (b). 
The head of the right hip 
joint is located somewhat 
eccentric relative to the 
metal part of the acetabular 
component due to the 
adjusted position of the liner. 
The cyst in the region of the 
upper edge of the acetabular 
component is partially filled 
with allogenic bone
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RESuLT AND DISCuSSION

Periacetabular osteolysis is a fairly common cause 
of revision in the long term after replacement of the hip 
joint [3, 12, 13]. In particular, according to our register, 
liner wear and periprosthetic osteolysis are the cause 
of 17.9 % of revisions 10 years after the primary HJ 
arthroplasty, while in 93 % of such revisions only the 
replacement of modular components and sometimes 
osteolytic cavity plasty are performed [3]. 

The duration of the normal functioning of the 
artificial joint implant varies significantly depending 
on the conditions of its use. Excessive polyethylene 
wear can potentially be associated with increased load 
on friction surfaces, compromised friction conditions, 
and low wear resistance of the materials [2, 14, 15].

According to many researchers, the most significant 
factors affecting the rate of wear are the properties of 
the friction surfaces (friction coefficient and abrasion 
resistance) and a high level of patient’s activity [9, 
11, 16, 17, 18]. Ceramic-on-ceramic friction pairs 
exhibit the lowest tribological characteristics, which 
demonstrate the lowest level of wear of the contacting 
surfaces and the lowest revision rate due to osteolysis 
and aseptic loosening [17, 19, 20, 21, 22]. High 
surface hardness, providing the highest possible 
polishing and scratch resistance, as well as excellent 
wettability, contributing to a decrease in the friction 
coefficient, are the main prerequisites for reducing 
the wear and long-term survival [21]. Nevertheless, 
a number of specific problems still limit the wider 
use of ceramic friction units in hip joint PTA. Those 
are the development of acoustic phenomena and the 
likelihood of a liner breach, as well as a small size of 
the acetabular component [22, 23, 24, 25].

Therefore, the use of ceramic heads in combination 
with highly cross-linked polyethylene is currently 
considered the “gold standard” [14]. In particular, in a 
randomized study by Young-Hoo Kim and Jang-Won 
Park, who investigated ceramic-on-ceramic joints 
and friction pairs “ceramics combined with highly 
cross-linked polyethylene” in contralateral joints in 
the same patients for a period of 18 years, no obvious 
advantage of any options studied was found [18]. At 
the same time, metal heads in combination with liners 
made from both conventional polyethylene and cross-
linked polyethylene have been used in the Russian 
Federation in most cases for primary hip replacement 

[26]. Metal heads are used in various versions, with 
a ceramic surface (zirconium oxide, titanium nitride), 
cobalt-chromium alloy and stainless steel. There 
is no firm data on the comparative effectiveness of 
their use, but there are theoretical prerequisites for 
lesser abrasion of polyethylene in combination with 
the heads made of ceramicized metals and cobalt-
chromium alloys, due to their greater hardness and 
scratch resistance compared to the heads made of 
stainless steel [27].

The clinical case presented is interesting because 
the patient had implants of the same manufacturer, the 
same acetabular components, similar polyethylene 
liners and the same diameter of the friction pairs. 
Accordingly, in this observation, the influence of 
the patient factor on the wear process is completely 
excluded, the effect of the implant is practically 
minimized, and only the surgical factor remains. 
The operations were performed by one surgeon with 
an interval of two years. Therefore, the decisive 
moment in this case remains the incorrect position 
of the acetabular component. The malposition of 
the acetabular component is considered by many 
authors as a factor that has an adverse impact on 
the wear process of a polyethylene liner [28]. Cup 
verticalization is especially unfavorable, but excessive 
anteversion also disrupts the process of normal load 
redistribution and leads to marginal loading of the 
liner [2, 29]. In particular, an experimental study on 
models performed by N. Kaku et al. (2017) showed 
that the larger are the values of the tilt and anteversion 
of the acetabular component, the greater is the 
stress experienced by the friction pair, which leads 
to accelerated wear [30]. In our case, there was not 
only a more vertical position of the cup but also an 
extremely pronounced anteversion. This malposition 
led to accelerated wear of friction surfaces and 
osteolysis developed faster, when compared to 
the contralateral joint. Probably, the process was 
significantly accelerated after a breach of the liner 
and the contact of the head with a metal cup. On the 
one hand, such a compromised friction leads to the 
release of metal wear particles, causing metallosis 
and synovitis, and on the other hand, a breach of the 
liner could independently become a source of pain 
due to local irritation of the surrounding tissues.
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CONCLuSION

The case presented may be considered a very 
good result of primary arthroplasty, as far as 
the revision surgery in this young patient was 
performed only 17 years after. However, in the 
contralateral joint the implant with the same 

friction pair has survived for 19 years and at the 
moment it is still early to decide on its revision. In 
our opinion, this case is an excellent illustration 
of the importance of the correct positioning of 
implant components.
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