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Abstract
The paper analyzes the local total hip arthroplasty (THA) registry database over 18 years, from 2007 to 2024.
The following questions were posed. Are there any changes in the structure of revision THA? What are the 
current trends in revision THA in recent years? What revision technologies are being utilized?
A total of 11.201 cases of revision procedures were analyzed, which accounted for 12.4% of all registered THAs. 
Compared to previous analyses, the share of early revisions has increased — 42.2% of initial revisions and 87.6% 
of subsequent re-revisions are performed within the first five years after the previous surgery. 
This analysis revealed several important trends:
1. The significant increase in both the absolute number and proportion of infection-related revisions (40.7%). 
This share is significantly higher for re-revisions (72.5%) compared to 20.2% for initial revisions.
2. Rejuvenation of revision — the average age is 60.7 years for aseptic revisions and 58.5 for infection-related 
ones.
3. The increase in proportion of trabecular metal constructs and other revision acetabular components, as well 
as a significant increase (up to 11.9%) of custom-made acetabular implants produced via 3D printing.
4. For femoral component revision, there is a steady trend towards using Wagner-type tapered fluted titanium 
components. Their share increased from 39.4% in 2019 to 61.7% in 2024.
There is a sharp increase in the number of revision procedures, a growing proportion of complex revisions 
requiring advanced and costly implants, and an exceptionally rapid rise in the number of infection-related 
revisions. It is therefore clear that the challenges of revision arthroplasty may soon affect all surgeons  
performing primary total hip arthroplasty — initially through the need to manage infectious complications,  
and later due to the gradual accumulation of patients requiring other types of revisions, including repeat 
procedures.
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Реферат
Работа представляет собой анализ локальной базы регистра эндопротезирования тазобедренного суста-
ва (ТБС) за 18 лет с 2007 по 2024 г.
Были поставлены следующие вопросы. Отмечаются ли какие-либо изменения в структуре ревизионно-
го эндопротезирования ТБС? Какие тенденции в ревизионном эндопротезировании ТБС наблюдаются  
в последние годы? Какие применяются технологии ревизии?
Всего проанализирован 11 201 случай ревизии эндопротеза ТБС, что составило 12,4% от общего чис-
ла зарегистрированных операций. В сравнении с предыдущими анализами увеличилась доля ранних  
ревизий — 42,2% первых ревизий и 87,6% последующих ре-ревизий выполняются в первые пять лет  
после предшествующего вмешательства.
Отмечен ряд важных трендов: 
1. Интенсивный рост в структуре ревизий абсолютного числа и доли инфекционных ревизий (40,7%). Эта 
доля значительно выше в группе ре-ревизий (72,5%) в сравнении с 20,2% в группе первых ревизий.
2. Омоложение ревизии — средний возраст 60,7 года при асептических ревизиях и 58,5 года при инфек-
ционных.
3. Увеличение доли конструкций из трабекулярного металла и других ревизионных вертлужных компо-
нентов, а также значительная доля (до 11,9%) индивидуальных вертлужных имплантатов, изготовлен-
ных методом 3D-печати.
4. В ревизионной замене бедренных компонентов отмечается устойчивый тренд на увеличение титано-
вых конических ребристых компонентов типа Wagner. Их доля выросла с 39,4% в 2019 г. до 61,7% в 2024 г.
Интенсивное увеличение числа ревизионных операций с нарастанием числа случаев сложных ре-
визий, требующих использования сложных и дорогостоящих имплантатов, а также чрезвычайно  
быстрое увеличение числа случаев инфекционных ревизий свидетельствует о том, что проблемы  
ревизионного эндопротезирования очень скоро могут коснуться всех хирургов, выполняющих  
первичную замену ТБС, сначала через необходимость лечить инфекционные осложнения, а затем  
за счет постепенного накопления пула пациентов, нуждающихся в других вариантах ревизий,  
в том числе повторных.

Ключевые слова: ревизионное эндопротезирование тазобедренного сустава, регистры эндо- 
протезирования.
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INTRODUCTION
In modern orthopedic literature, publications 
based on arthroplasty registry data provide 
the most comprehensive overview of trends in 
the use of various implants and perioperative 
technologies, as well as their short- and long-term 
effectiveness in different patient populations  
[1, 2, 3, 4, 5, 6, 7]. The vast accumulated datasets  
of registries make it possible to evaluate the 
survival of different implants depending  
on multiple factors simultaneously – for example, 
the type of prosthetic components’ fixation, 
bearing surface used, and patient age1, or the 
survival of a specific femoral component model 
in combination with a particular acetabular 
component model2. Registry data analysis 
also enables long-term healthcare budgeting 
and supports organizational decision-making 
regarding patient routing and the scope of 
specialized care [8, 9].

Despite numerous efforts by individual 
institutions and healthcare authorities to 
establish a national hip arthroplasty registry 
in the Russian Federation, a comprehensive 
database covering all total hip arthroplasty 
(THA) procedures is still lacking. Only local 
databases are available, which fail to fully reflect 
the processes occurring across various regions 
and healthcare institutions under different 
jurisdictions. These databases do not allow for 
even a basic estimate of the total number of 
procedures performed, let alone insights into 
the underlying indications, complication rates, 
revision surgery patterns, or outcomes [10, 11].

Based on individual studies [12] and taking into 
account the overall upward trend in the number 
of operations, it is estimated that no fewer than 
100.000 primary THA procedures are currently 
performed annually in Russia. The proportion of 
revision arthroplasty accounts for approximately 
6% [12]. On the one hand, this number is 
comparable to that of other countries; on the  
other hand, it represents several thousand 
procedures per year, whose outcomes are 
significantly worse than those of primary 
arthroplasty. A substantial proportion of these 
patients will require further specialized care 

[13, 14]. In fact, revision surgery may pose 
a life-threatening risk – statistics show that  
1 in 145 patients undergoing revision dies [15]. 
Furthermore, the revision workload varies 
significantly across arthroplasty centers, likely 
necessitating adjustments to the financial 
coverage of such procedures, as international 
experience highlights the importance of 
periodically revising reimbursement tariffs. 
Otherwise, healthcare institutions may begin to 
“adapt” to existing tariffs by using less effective 
technologies, thereby increasing the subsequent 
burden on the healthcare system [16].

In recent years, numerous organizational 
changes have occurred in the field of THA: the 
procedure has shifted from being categorized 
as a high-tech intervention to a routine one 
covered by the Obligatory Medical Insurance 
(OMI) system. This transition allows for the 
performance of such operations in all Russian 
medical institutions that provide specialized 
trauma and orthopedic care. Naturally, this 
has had a significant positive impact on the 
availability of specialized care for Russian 
citizens. However, the widespread performance 
of primary THA inevitably leads to an increase 
in the number of patients requiring revision 
surgery. Currently, revision arthroplasty is not 
performed in all medical facilities, and waiting 
lists for such procedures tend to grow. At the 
same time, the need for revision surgery is often 
more urgent than for primary procedures, as 
patients with complications such as infection, 
recurrent dislocation, or periprosthetic fracture 
require immediate attention but may face 
prolonged delays due to long waiting lists.

The absence of a national THA registry in 
the Russian Federation hinders the collection of 
comprehensive data on the prevalence, structure, 
and actual effectiveness of both primary and 
revision THA procedures performed in domestic 
healthcare facilities. Consequently, only isolated 
publications based on large datasets, including 
local databases, offer approximate insights 
into the population characteristics of Russian 
patients and current trends in this area of trauma 
and orthopedic surgery [10, 17, 18]. The most 

1  National Joint Registry. 21st Annual Report, 2024. https://reports.njrcentre.org.uk 
2  The Australian Orthopaedic Association National Joint Replacement Registry. Annual Report 2024.  

https://aoanjrr.sahmri.com/home
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recent analysis of revision surgery structure, 
based on the data from the local registry of the 
Vreden National Medical Research Center of 
Traumatology and Orthopedics, was conducted 
in 2019 and revealed an almost twofold increase 
in the proportion of early revisions following 
primary total THA – from 19.6 to 37.4% [11, 17]. 

The continued accumulation of registry data 
allows new research questions to be formulated, 
which are addressed in the present study:

1.  Are there any changes in the structure of 
revision THA?

2.  What are the current trends in revision 
THA in recent years?

3.  What revision technologies are being 
utilized?

methods
The cleaned dataset of the local THA registry 
contains information on 90.427 THA cases 
performed between 2007 and 2024, of which 
11.201 (12.4%) represent various revision 
procedures (Figure 1). 

–  “periprosthetic fractures” – fractures in 
the region of the prosthesis requiring surgical 
management; 

–  “polyethylene liner/cement cup wear and 
associated osteolysis”;

–  “other causes” – included pain syndrome, 
malposition of components, mechanical 
damage to prosthetic components, muscular 
insufficiency, and heterotopic ossification.

3.   “Infection-related revision THA” includes 
various types of revision procedures performed 
in patients diagnosed with periprosthetic joint 
infection (PJI) according to the 2018 Interna-
tional Consensus Meeting on Musculoskeletal 
Infection criteria [19]:

–  “debridement procedures for prosthesis 
retention (DAIR3)”; 

–  “one-stage revision” – removal of prosthetic 
components, debridement, and reimplantation 
during a single surgical procedure;

–  “two-stage revision” (each stage considered 
as a separate case):

    •  first stage – removal of the prosthesis and 
debridement;

    •  second stage – removal of the temporary 
spacer and implantation of a new prosthesis;

–  prosthesis removal with various soft-tissue 
grafting or resection arthroplasty;

–  implantation of a new prosthesis following 
muscular or resection arthroplasty;

–  “other” – use of external fixation to restore 
limb weight-bearing function without prosthesis, 
or creation of a permanent fistula to reduce 
bacterial load.

The study examined dynamic changes in the 
structure of revision procedures, reasons for 
revision, volume of revisions performed, and 
patient characteristics. In some cases, when data 
on previous procedures were available (linked 
records), potential risks of revision or re-revision 
were analyzed.

Statistical Analysis
Calculations were performed using Microsoft 
Excel for Mac (Office 365) and SPSS (version 24.0). 
Descriptive statistics methods were applied, 
including presentation of absolute values and 
proportions. For quantitative variables, mean 
values, 95% confidence intervals (95% CI), and 
medians were reported. The Mann-Whitney U 

Primary THA

Revision THA

Infection-related 
revision THA

Figure 1. Distribution of patients by type of 
arthroplasty performed

The following categories of procedures were 
identified. 

1.  “Primary THA” is addressed in this study 
only in a general context. 

2.  “Revision THA” includes several aseptic 
indications for re-operation:

–  “aseptic loosening of prosthetic compo-
nents” – loss of fixation of one or both 
components; 

–  “dislocations” – recurrent and irreducible 
dislocations requiring surgical intervention on 
the prosthetic joint;

3 DAIR — Debridement, Antibiotic therapy, and Implant Retention.
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test was used for comparing means. Proportions 
were compared using the χ2 test, and in some 
cases, odds ratios were calculated.

results

Proportion of revisions in the overall 
structure of THA procedures
Between 2007 and 2024, revision procedures 
accounted for 12.4% of all THAs. Over the years, 
the proportion of revision operations relative 
to the total number of THA procedures varied 
between 8.4 and 20.8%. A distinct trend was 
observed toward an increasing share of infection-
related revisions, ranging from 24.1 to 50.6% 
(Figure 2).

The considerable fluctuations in the pro-
portion between primary and revision THA 
procedures are not indicative of changes in 
actual clinical demand but are instead associated 
with allocated quotas under different funding 
streams (e.g., High-Tech Medical Care, High-
Tech Medical Care within the Obligatory Medical 
Insurance system) and the operational capacities 
of medical facilities, whose data are captured 

in the registry. Unfortunately, we lack accurate 
data on the true population need for revision 
procedures. However, analysis of our center’s 
waiting list and telemedicine consultation 
records indicates that the time from problem 
onset to admission to a specialized facility for 
many patients in need of revision surgery can 
range from several months to up to three years. 
Meanwhile, patients requiring primary THA 
may undergo surgery almost immediately after 
consultation at one of the centers that provide 
this service.

Demographic and geographic 
characteristics of patients

There was a statistically significant difference 
in the gender distribution between patients 
undergoing primary and aseptic revision THA 
(p<0.001) (Figure 3). The odds ratio (OR) for 
undergoing aseptic revision was higher among 
women (OR = 1.242; 95% CI 1.179-1.308), 
whereas the risk of infection-related revision 
was higher among men (OR = 1.284; 95% CI 
1.211-1.361).

Figure 2. Ratio of 
surgery types by year
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Figure 3. Gender composition of the patient cohort 
who underwent primary aseptic revision THA and 
revision THA due to infection from 2007 to 2024
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The mean age at the time of aseptic revision 
THA was 60.7 years (95% CI 60.4-61.0; median 
62 years), which is slightly older than patients 
undergoing primary THA – 58.0 years (95% 
CI 58.0-59.1; median 60 years), and those 
undergoing infection-related revision – 58.5 
years (95% CI 58.1-58.8; median 60 years). 

Unfortunately, information about the 
specific medical facilities where primary THA 
was performed is very limited and could not be 
analyzed. No substantial gender differences were 
observed among patient groups from different 
regions in our study. 

Figure 4. Geographic distribution by place of residence of patients who underwent revision or re-revision 
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The majority of patients undergoing revision 
procedures recorded in the registry are residents 
of the Northwestern Federal District. The Central 
Federal District ranks second, followed closely 
by the Volga Federal District. Residents of other 
federal districts are represented in smaller 
numbers (Figure 4).

Timing and causes of revision  
procedures
Unfortunately, the date of the previous surgery 
was not available in all cases; only 5.962 
observations were accessible for this study. As 
shown in two earlier analyses, the majority of 
revision operations are performed within the 
first few years after the initial procedure [11, 17]. 
The structure of the chart in Figure 5 remains 
virtually unchanged, demonstrating that by the 
second year, the number of revisions is reduced 
by more than half, followed by a gradual decline 
with a minor spike at 9-10 years, likely due to the 
accumulation of delayed complications. However, 
when aseptic revisions and those performed 
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Figure 5. Distribution of revisions by time since the 
previous surgery

due to infectious complications are considered 
separately, the pattern of the graphs changes 
significantly. Still, in all cases, the majority 
of revisions occur within the first three years 
(Figure 6).
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Figure 6. Distribution of revisions due to infection (a) and aseptic loosening (b) by time since  
the previous surgery
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Figure 7. Proportion of different causes  
of revision THA
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Figure 8. Structure of causes for hip prosthesis revisions in the “Other” category
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The main causes of all revisions were infection 
(40.7%) and aseptic loosening of prosthetic 
components (40.2%). Dislocations accounted 
for 7.7%, while polyethylene wear and osteolysis 
represented 7.0%. Periprosthetic fractures (PPFs) 
and other causes made up 2.8% and 1.6%, 
respectively (Figure 7). Among the 187 aseptic 
revisions classified under “Other”, 89 (47.6%) 
were due to degenerative and dystrophic changes 
of the acetabulum in monopolar or bipolar 
arthroplasties, 37 (19.8%) were attributed to 
pain syndrome of various etiologies, 11 (5.9%) 
to malposition of components, 20 (10.7%) to 
fractures of femoral stems or modular necks 
(implant damage), 7 (3.7%) to metal ion-related 
damage from metal-on-metal articulations,  
10 (5.3%) to heterotopic ossifications requiring 
excision, and 13 (7.0%) to injuries of the hip 
abductor mechanism (Figure 8).
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As in previous analyses, the structure of 
initial revisions significantly differed from that 
of re-revisions. When the previous surgery was 
a primary THA, the proportion of revisions due 
to infection was substantially lower (20.2%), 
with the leading cause being aseptic loosening 
(54.9%). Other causes included polyethylene 
wear and osteolysis (9.1%), dislocations 
(8.9%), PPFs (4.1%), and other reasons (2.8%) 
(Figure 9 a). In re-revisions, most interventions 
(72.5%) were performed for patients diagnosed 
with orthopedic infections at various stages. 
Aseptic loosening accounted for 17.4%, 
dislocations 6.8%, PPFs 1%, and other causes 
0.7% (Figure 9 b). The annual distribution  
of revisions vs re-revisions lacked a consis-
tent pattern, but there was a clear trend 
toward an overall increase in the number  
of operations.

Within the group of aseptic revisions, the 
share of aseptic loosening decreased from 86.4% 
in 2007 to 57.6% in 2024, while the proportion 
of polyethylene wear rose from 0.6% in 2007 to 
19.6% in 2023, with a slight decline to 18.3% 
thereafter (Figure 10). The share of dislocations 
increased from 8.4 to 16.4%. The proportion 
of PPFs varied from 1.9 to 8.4%. Other causes 
showed minimal fluctuation.

Interestingly, the proportion of combined 
loosening of both components steadily declined 
(Figure 11). In the early years of the registry, 
loosening of both components was recorded in 
47.7-52.1% of cases; in recent years, this figure 
fell to 14.7-16.2%. It is unclear whether this 
reflects diagnostic practices or a true decrease 
in such cases. Meanwhile, the frequency of 
isolated femoral component loosening increased 
from 7.5-12.7% to 31.2-33.5%, and acetabular 
component loosening ranged from 33.3 to 55.4% 
across the years.

Figure 9. Proportion of different causes of revision: a – after primary THA; b – after re-revisions
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Figure 10. Dynamic changes in the structure of aseptic revision causes by year 
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Beyond the prevalence of revision causes, 
their temporal distribution post-primary surgery 
and their relation to whether the revision was 
initial or repeat are of great interest. As shown 
in Figure 12, in the first year after primary 
THA, infection was the leading cause (38.2%), 
followed by aseptic loosening (24.0%) and 
recurrent dislocations (22.0%). PPFs accounted 
for 12.8%, and other causes − 3.3%. From the 
second year onward, aseptic loosening became 
the predominant cause, ranging from 51.0% in  
year 3 to 78.9% after 15 years of follow-up. 
The share of infections declined over time but 
remained relevant throughout the follow-up. 
The share of dislocations and PPFs dropped 
significantly after the second year and became 
negligible by year four (12.8% and 4.8%, 
respectively). From the sixth year onward, 
polyethylene wear and osteolysis began to rise 
in frequency, ranging from 5.2 to 12.3%. 

The average time to revision due to infection 
was 2.4 years (95% CI 2.2-2.5; median: 1 year), 
ranging from 2 weeks to 28 years, possibly 

reflecting infection superimposed on aseptic 
loosening. For aseptic loosening, the mean time 
was 7.9 years, varying by subgroup: combined 
component loosening had a mean of 8.3 years 
(95% CI 8.0-8.8; median: 8 years, range: from 1 
month to 29 years), isolated acetabular loosening 
was similar at 8.5 years (95% CI 8.1-8.8; median:  
8 years, range: from 1 month to 27.5 years), while 
isolated femoral loosening occurred earlier at  
6.1 years (95% CI 5.8-6.6; median: 5 years, range: 
from 1 month to 21 years) (p<0.001). Recurrent 
dislocations had a mean revision time of 2.7 years 
(95% CI 2.4-3.0; median: 1 year, range: from  
1 week to 18 years), and revisions for polyethylene 
wear and osteolysis occurred after a mean of 10.6 
years (95% CI 10.1-11.1; median: 11 years, range: 
from 6 years to 28 years). PPFs occurred mainly 
in the early years post-primary THA (mean: 
3.1 years; 95% CI 2.6-3.6; median: 1.5 years, 
range: from 1 month to 18 years). Other causes 
had a mean revision time of 5.2 years (95% CI 
3.9-6.4; median: 3.5 years, range: from 6 months 
to 14.5 years).  

Figure 11. Proportion of aseptic loosening of prosthetic components by year
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Figure 12. Proportion of causes for 
initial prosthesis revisions by year
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In the structure of first revisions, 13.6% 
occurred in the first year after primary THA, 9.1% 
in the second year, 8.2% in the third, 6.1% in the 
fourth, and 5.3% in the fifth, with 57.7% occurring 
later. Among re-revisions, 56.8% occurred in the 
first year, 18.1% in the second, 6.3% in the third, 
3.8% in the fourth, 3.0% in the fifth, and 12.4% 
beyond.

Infections were the dominant cause of re-
revisions, accounting for 85.6% of all cases, with 
86.0% of infection-related re-revisions occurring 

within the first two years. Infection remained 
the leading cause throughout the follow-up  
(Figure 13). The share of aseptic loosening among 
re-revision causes increased gradually from 4.5 
to 33.3% in the long term. Dislocations and PPFs 
were more evenly distributed over time compared 
to initial revisions, but still occurred mostly  
within the first five years postoperatively. 
Polyethylene wear, similar to initial revisions, 
became more prominent after year five, peaking 
around 9-10 years.

Figure 13. Proportion of causes for hip prosthesis re-revisions by year
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Of 2.272 re-revisions, 1.521 (66.9%) were 
first re-revisions, 560 (24.6%) were second, 102 
(4.5%) were third or fourth, and 89 (3.9%) were 
between the fifth and ninth. The average time 
to revision after primary THA was 7.0 years (95% 
CI 6.8-7.1; median: 6 years), to first re-revision  
3.3 years (95% CI 3.1-3.5; median: 1 year), to 
second re-revision 2.9 years (95% CI 2.5-3.2; 
median: 1 year), and subsequent re-revisions 
occurred within an average of under 2 years, 
though some intervals extended to 20 years. 
The average age at revision after primary THA 
was 60.0 years (95% CI 59.5-60.4; median:  
61 years), while for first re-revisions it was lower 
– 58.1 years (95% CI 57.6-58.7; median: 59 years), 
suggesting that younger patients are at higher 
risk for earlier and repeated revisions.

Extent of revisions after primary THA 
depending on causes and timing of their 
performance

Aseptic revisions
In 546 patients (8.2%) who underwent aseptic 
revisions, the extent of the procedure was either 

not specified or unclear; therefore, these cases 
were excluded from the analysis. As shown 
in Figure 14, the most frequently performed 
procedure was isolated acetabular component 
replacement, followed by total replacement of the 
entire prosthesis. Isolated femoral component 
replacement and replacement of modular 
components were less common, while various 
types of osteosynthesis and other revision 
procedures were performed rarely.

Figure 14. Volume of aseptic revision surgery
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The most common cause of aseptic revisions 
was aseptic loosening of one or both prosthetic 
components, accounting for 4.491 cases (67.7% 
of all aseptic revisions). Among these, isolated 
replacement of the acetabular component was 
performed in 39.5% of cases, isolated femoral 
component replacement in 19.5%, and total 
prosthesis replacement in 40.9% of cases  
(Figure 15).

In revisions performed due to polyethylene 
wear and osteolysis, the most common approach 
– observed in 488 cases (65.9%) – was the 
replacement of one or both modular components. 
In 141 cases (19.0%), the acetabular cup was 
replaced. Total replacement of both components 
and isolated femoral component replacement 
were performed in 63 (8.5%) and 47 (6.3%) 
cases, respectively. No statistically significant 
differences were observed in the timing of 
the different types of revision procedures for 
polyethylene wear.

In patients with recurrent dislocations, 
the most common procedure – performed 
in 293 cases (38.8%) – was replacement of 
the acetabular component, including im-
plantation of a cemented dual mobility cup 
into the existing acetabular shell. Slightly 
less frequently, modular components of the 

prosthesis – such as the liner, head, or both – 
were replaced, accounting for 262 cases (34.7%). 
Total prosthesis replacement was carried out  
in 118 patients (15.6%), and femoral component 
revision was performed in 42 cases (5.6%). In 31 
patients (4.1%), the management of recurrent 
dislocation involved other techniques, prima-
rily various forms of muscle reconstruction.

Periprosthetic fractures requiring revision 
were observed only in the region of the femoral 
component, likely because fractures involving  
the acetabular component were always associa-
ted with loss of fixation and thus classified 
as aseptic loosening. Accordingly, the most 
common procedure in these cases was isolated 
femoral component replacement, performed  
in 178 cases (65.9%). In 52 cases (19.3%), it  
was possible to perform osteosynthesis without 
replacing any prosthetic components, while 
in 41 cases (15.2%), replacement of both com-
ponents was required.

The extent of revision in patients categorized 
as “Other” included isolated acetabular revision 
in 11.8% of cases, total joint revision in 9.8%, 
isolated femoral component replacement in 
4.1%, replacement of modular components  
in 6.9%, osteosynthesis in 3.2%, and various  
soft-tissue procedures in 13.9% of patients.

Figure 15. Surgical options for aseptic revisions after primary THA
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Infection-related revisions
In hip prosthesis revisions performed due to 
infection, the distribution of surgical inter-
vention types was as follows: debridement 
with implant retention and polyethylene liner 
exchange (DAIR) – 4.9%, removal of prosthetic 
components with spacer implantation – 
39.4%, one-stage prosthesis removal and re-
implantation (one-stage revision arthroplasty)  
–  3.9%, and removal of prosthetic components 
followed by muscle flap coverage or resection 
arthroplasty – 3.6%. The most common 
procedure was the second stage of infection-
related revision – implantation of a new 
prosthesis after spacer removal – accounting 
for 45.4% of cases. The least frequent approach 
was implantation of a new prosthesis following 
prior prosthesis removal combined with muscle 
reconstruction, resection arthroplasty, or a 
combination of both, observed in only 0.9% of 
cases (Figure 16). The timing of the first stage 
of PJI treatment (spacer implantation) varied 
widely – from 2 weeks to 28 years – with a mean 
of 3.6 years (95% CI 3.3-3.8; median: 2 years). 
Although this is significantly shorter than in the 
previous analysis (5.4 years; median: 4 years),  
it still reflects a substantial proportion of 
chronic PJI cases. Given the extended waiting 
times, it remains unclear how many of these 
cases might have been managed with alternative 
methods if the infection had been identified 
and patients hospitalized in a timely manner.  

In the vast majority of cases (74.8%), articulating 
spacers were used, while block-type spacers 
were employed in the remaining cases.

In cases of acute PJI (within 30 days of primary 
THA), the DAIR procedure was performed in 
72.4% of cases, while the remaining patients 
underwent a two-stage revision with spacer 
implantation.

For one-stage revision arthroplasty, the 
average time to surgery was the same as for the 
first stage of two-stage revision – 3.6 years (95% 
CI 3.0-4.4; median: 2 years); the difference lay 
only in the clinical conditions that determined 
the choice of procedure. The second stage  
of two-stage revision was performed on average 
1.2 years after spacer implantation (95%  
CI 1.1-1.3; median: 7 months), which reflects  
the prolonged waiting times for revision surgeries.

Total removal of the prosthesis is traditionally 
performed only in cases with the most 
unfavorable prognosis for infection treatment, 
often combined with muscle grafting in 
especially severe cases or performed without it, 
and usually after several previously unsuccessful 
interventions (81.2% of cases). The average time 
from the previous procedure was relatively short 
– 2.3 years (95% CI 1.4-3.1; median: 6 months). 
However, the average time since the primary THA 
was significantly longer – 7.2 years (95% CI 6.8-
7.6; median: 6 years). This choice of intervention 
is likely explained by the prolonged duration of 
chronic infection.

Figure 16. Surgical options for PJI-related revisions after primary THA
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Technologies employed in revision THA
Revision of the acetabular component is primarily 
based on the use of cementless hemispherical 
cups, which are widely used in primary THA but, 
in revision cases, are typically (in 78.0% of cases) 
equipped with multiple screw holes. Up to and 
including 2015, the most commonly used revision 
components were cups with porous coatings 
or rough surfaces, such as Trilogy (Zimmer), 
Duraloc (DePuy), Plasmacup (Aesculap), and 
several others (Figure 17).

From 2012 to 2020, a gradual replacement 
of the component lineup occurred – mainly 
featuring Trilogy IT (Zimmer-Biomet), Plasmafit 
(Aesculap), Pinnacle (DePuy), R3 (Smith & 
Nephew), and Continuum (Zimmer-Biomet). 
The proportion of acetabular components of this 
type varied over the years from 20.4 to 73.7%.  
In 8.2% of cases, the use of hemispherical 
components was combined with the implantation 
of metal augments.

Since 2016, there has been wider use of 
specialized revision hemispherical cups, such 
as TM Modular (Zimmer-Biomet), TM Revision 
(Zimmer-Biomet), Pinnacle Revision (DePuy), 
and others, including in combination with 
metal augments in 42.2% of cases. Their share 
in the revision component structure gradually 
increased from 8.8% in 2007 to 56.5% in 2020, 
but then decreased to 20.6% in 2024, gradually 
being replaced by custom-made components 

and fully porous titanium Tuberlock Multi-
hole cups (Logeeks, Novosibirsk), manufactured 
using 3D printing technology. The proportion of 
patient-specific implants in the overall structure 
ranged from 1.9 to 11.9%. The new Tuberlock 
Multi-hole cups (Logeeks, Novosibirsk, Russia) 
were combined with porous metal augments 
in 34 out of 79 cases (43.6%) and were used as 
part of complex revision systems, including 
cemented dual mobility cups. Overall, the use 
of dual mobility implants shows a clear trend 
of increasing share in the revision component 
structure; however, tracking all cases of their 
use is challenging due to their combination with 
other acetabular components. It is also difficult 
to determine the proportion of cases in which 
cemented dual mobility cups were implanted 
without removal of a well-fixed existing 
acetabular component.

In 2007, the combined share of Wagner- and 
Zweymüller-type femoral components in revision 
THA was 25.8%. At that time, the most commonly 
used femoral components were fully porous-
coated types such as AML (DePuy), Solution 
(DePuy), and Malory-Head (Biomet) (Figure 18). 
Subsequently, the proportion of Zweymüller-
type components increased significantly, 
represented by models like Alloclassic (Zimmer), 
SL-Plus (Smith & Nephew), with later additions 
including CBH (Mathys), TRJ (Aesculap),  
SL-Plus MIA (Smith & Nephew), and YAR-TEZ 

Figure 17. Dynamics of the use of different acetabular systems in hip prosthesis revisions
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(Rybinsk, Russia). Alloclassic (Zimmer) and  
SL-Plus (Smith & Nephew) components were 
more frequently (69.5%) used in their revision 
versions – Alloclassic SLL and SLR-Plus. Up until 
2018, this type of femoral stem remained the 
most commonly used option for femoral revision. 
Since 2019, the vast majority (ranging from 39.4 
to 61.7%) of revisions have been performed using 
Wagner-type stems, represented by Wagner SL 
Revision (Zimmer-Biomet), Redapt (Smith & 
Nephew), and Wagner Cone (Zimmer-Biomet) 
components.

Discussion
As a result of the rapid increase in the 
number of primary surgeries and the gradual 
accumulation of a patient pool experiencing 
various complications following THA, revision 
THA is becoming an increasingly common 
surgical procedure in our country [20, 21, 22,  
23, 24, 25]. Although this analysis of the local 
registry database does not provide a complete 
picture of the structure of revision THA across  
the Russian Federation as a whole, the large 
number of cases allows us to identify the main 
trends in joint revision surgery, especially 
considering that the majority of patients 
were initially operated on in various regions 
throughout the country.

The first point to note is the significant 
number of early revisions (42.2% of primary 
revisions and 87.6% of subsequent re-revisions) 
are performed within the first five years after 

the previous surgery. The five-year cutoff for 
defining early revision was adopted in line with 
other studies [17, 26, 27]; however, it may be more 
accurate to consider interventions performed 
within the first two or three years after the prior 
operation as early revisions. Within the first two 
years, 22.6% of initial revisions and 74.5% of re-
revisions are performed, while within the first 
three years, these figures increase to 30.1% and 
80.1%, respectively. It may be appropriate to 
define early revisions as those occurring within 
five years for the first revision, and within two 
years for re-revisions.

The next important trend is the significant 
increase in both the absolute number and 
proportion of infection-related revisions [28]. 
In recent years, nearly half of all THA revision 
cases have been performed in patients with 
a documented history of PJI. These findings 
correspond with data from the New Zealand 
registry4, where not only the proportion but 
also the absolute number of PJI cases tripled 
since 2011-2012, making infection the leading 
cause of revision. A similar situation is observed 
in Australia, where according to the national 
arthroplasty registry5 data, infection also became 
the number one cause for THA revision in 2022 
and remained so in 2023.

Finnish colleagues have reported that the 
incidence of early infection cases increased 
from 0.11 per 100 primary medical consulta-
tions in 2008 to 1.09 in 2021 [29]. During 
one-year follow-up, 26.6% (95% CI 22.2-31.2)  

Figure 18. Dynamics of the use of different femoral component types in hip prosthesis revisions
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of patients underwent repeat surgery, and 7.9% 
(95% CI 5.4-10.9) died. The risk of re-operation 
was highest after DAIR (36.6%, 95% CI 28.5-
44.7) and lowest after one-stage revision 
(20.2%, 95% CI 13.4-28.0) [30]. The overall 
success rate of DAIR in terms of component 
retention and infection eradication at two 
years was 68% [31]. Defining the true incidence 
of PJI remains an extremely important task, as 
numerous publications report a rapid increase 
in infection cases due both to the overall rise 
in the number of joint arthroplasty procedures 
and the growing number of difficult-to-
recognize infectious processes. Based on an 
epidemiological study, Taiwanese colleagues 
anticipate a 4.79-fold increase in the incidence 
of infectious periprosthetic complications by 
2035, with treatment costs rising 4.86-fold, 
which may become a serious economic burden 
for the healthcare system [32]. A cohort study 
using data from the German Joint Arthroplasty 
Registry (Endoprothesenregister Deutschland 
– EPRD) showed that the cumulative mortality 
rate within the first year after septic hip revision 
was 14%, increasing to 40% over seven years. 
In cases of multiple prior revisions, the rate of 
repeat revisions due to septic causes exceeds 
40%. The critical period for the likelihood of 
repeat revision after septic revision has been 
identified as the first 6 months [33]. Our registry 
data on the extremely high infection rate in 
cases of multiple revisions fully correspond with 
these findings, and the focus of future research 
should be on determining the mortality rate 
resulting from these interventions.

Another significant problem is the 
exceptionally young average age of patients 
undergoing revisions, which was demonstrated 
previously [11] and is especially evident in re-
revisions, as shown by the current analysis. 
Dutch colleagues, based on data from their 
national registry, noted that revision outcomes in 
patients younger than 55 years are significantly 
worse than in the general patient population. 
The rate of all failures requiring repeat revision 
surgery was 22% (95% CI 19-25) at 5 years and 

28% (95% CI 24-33) at 10 years. The cumulative 
incidence of infectious complications after 
revision procedures over 10 years was 7.8% (95% 
CI 6.1-9.7), aseptic loosening of the acetabular 
component – 7.0% (95% CI 4.1-11.0), dislocation 
– 3.8% (95% CI 2.6-5.2), and loosening of the 
femoral stem – 2.7% (95% CI 1.6-4.1). Notably, 
if the revision was performed due to infection, 
the rate of subsequent revisions within 10 years 
accounted for 45% (95% CI 37-55) [34].

In our country, this problem is exacerbated 
by the characteristics of the general population 
undergoing primary THA [10]. Patients under 
50 years old constitute 22.7% of our registry 
database for primary THA, which is almost twice 
as high as in the populations of Australia or the 
United Kingdom6. A large population-based study 
published in The Lancet demonstrated that men 
under 50 years have a lifetime revision risk of 
35% [35]. Considering the historically widespread 
use of conventional ultra-high molecular weight 
polyethylene until recently [18], and current 
trends showing an increase in revisions related 
to the wear of the prosthesis friction unit and 
progressive osteolysis, we can expect a significant 
rise in such revision surgeries in the coming 
years. This issue is also typical for other countries.  
In particular, in the United States, an upcoming 
increase in revisions related to younger patient 
age and infectious complications has been 
emphasized [36]. Given the specific characteristics 
of our patient population, the correct choice of 
implants becomes especially important [37].

However, another issue arises – a marked 
shift in the spectrum of implants used. In our 
study, complete replacement of all prosthetic 
components was performed in 31.6% of all 
aseptic revisions, with a clear trend toward a 
decreasing proportion in recent years. According 
to the literature, retaining one of the components 
is considered a safe procedure with a low rate of 
re-revision [38], and partial revision appears to 
be a common trend. For example, in Germany, 
replacement of only one component is performed 
in 75% of cases; however, there are no available 
statistics on the year-by-year changes in the 

6 National Joint Registry. 21st Annual Report, 2024. https://reports.njrcentre.org.uk
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proportion of isolated component revisions [39]. 
A significantly higher need for total replacement 
of all components in previous years may have 
been associated with the problem of osteolysis, 
the incidence of which has markedly decreased 
following the near-complete transition to cross-
linked polyethylene [40, 41]. However, in our 
country, there is a substantial replacement of 
well-established prosthesis models from leading 
global manufacturers with models produced 
in China, India, Turkey, and other countries, 
as well as a gradual shift toward domestically 
manufactured implants. Data on these models 
are insufficient in the national registries of other 
countries, which makes the establishment of our 
own registry especially important for the timely 
identification of potentially hazardous artificial 
joint models. A local registry would be able to 
detect potentially unfavorable trends no sooner 
than 10-12 years, whereas a national registry 
could identify problematic implants within 7-8 
years, potentially sparing hundreds of thousands 
of patients from premature revision surgeries 
related to insufficient implant wear resistance.

An interesting trend is the increase in the 
number and proportion of revision acetabular 
components made of trabecular metal, which 
peaked in 2020, followed by a noticeable decline. 
Revision systems made of trabecular metal 
have well-documented efficacy in reducing the 
risk of aseptic loosening and decreasing the 
incidence of infectious complications [25, 42, 
43, 44]. On the other hand, they are significantly 
more expensive than standard porous-coated, 
multi-hole hemispherical cups. It is always 
challenging to assess the justification for using 
more costly constructs given the substantial 
variety of implants and the equally diverse 
opinions regarding their potential effectiveness 
[45, 46, 47]. For instance, data from a recent 
meta-analysis by Chinese colleagues showed no 
statistically significant difference between the 
use of trabecular metal acetabular components 
and other acetabular systems [48]. However, any 
meta-analysis cannot account for the complexity 
of the included clinical cases or the rationale 
behind choosing a particular implant to address 
a specific problem. Moreover, according to other 
researchers, this meta-analysis was conducted 

with certain methodological flaws that limit 
its value [49]. Regarding our analysis, the 
significant increase in the share of trabecular 
metal components in 2019-2020 is most likely 
explained by the growing proportion of revision 
procedures that require the use of augments 
and extended screw fixation to achieve adequate 
implant stability. In such cases, the possibility  
of placing additional screws precisely where 
needed – enabled by the design features of 
trabecular metal implants – becomes a decisive 
factor that outweighs even their higher cost. 
Subse-quently, the declining interest in these 
implants can be attributed to the increased 
availability of alternative revision systems  
suitable for managing severe bone defects. These 
include custom triflange cups, individualized 
augments, and the emergence of domestically 
produced serial acetabular components manu-
factured using 3D printing, the rising use of  
which was especially notable in 2023-2024. 
Currently, titanium acetabular components 
produced by 3D printing, when combined with 
cemented polyethylene liners or dual mobility 
systems, offer an effective [43, 50, 51] and relati-
vely cost-efficient option for revision arthroplas-
ty in the presence of substantial bone loss.  
This is particularly relevant given that implant 
selection during the preoperative stage, based 
on modern imaging capabilities, is becoming 
the standard in revision surgery [20, 52, 53]. 
Nevertheless, it should be noted that the planning, 
production, and implantation of patient-specific 
prostheses is an exceptionally complex process 
in revision surgery, and the risk of various errors 
associated with their use remains considerable 
[50, 54, 55, 56]. Therefore, such implants should 
be reserved for cases with strict indications. It is 
also important to highlight the trend toward the 
more widespread use of dual mobility acetabular 
components, which are increasingly employed  
in cases of recurrent dislocation and other 
revisions in the setting of muscular insufficiency, 
as they offer the highest level of dislocation 
resistance [57, 58, 59].

The trend toward the use of Wagner-type 
femoral components in revision surgery is 
explained by the high effectiveness of these 
designs in the presence of even extensive 
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femoral bone defects, their reliable fixation, and 
the relative simplicity of the surgical technique. 
Additionally, they are compatible with the 
extended trochanteric osteotomy approach [60].  
As demonstrated by mechanical studies, these 
implants maintain stability under cyclic loading 
exceeding 200% of body weight, and bone 
failure occurs only at loads above 400% [61].  
It is not surprising that most orthopedic im-
plant manufacturers include such revision 
stems in their product lines. However, in cases 
of extremely severe bone defects, even long 
Wagner-type femoral components may fail to 
achieve reliable fixation. In such scenarios, there 
remains an important role for distal locking 
constructs and custom-made implants produced 
via 3D printing. Although their overall number is 
still limited, they are also reflected in the registry 
database [62].

conclusionS

Despite the lack of comprehensive data on the 
structure of primary and revision arthroplasty 
in the Russian Federation, this analysis 
revealed several important trends: a sharp 
increase in the number of revision procedures, 
a growing proportion of complex revisions 
requiring advanced and costly implants, and 
an exceptionally rapid rise in the number of 
infection-related revisions. It is therefore clear 
that the challenges of revision arthroplasty may 
soon affect all surgeons performing primary total 
hip arthroplasty – initially through the need to 
manage infectious complications, and later due 
to the gradual accumulation of patients requiring 
other types of revisions, including repeat 
procedures.
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