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Abstract

Background The objective of this study is to organise data on complications following total hip replacement (THA)
over a span of 10 years, specifically focussing on cases that necessitated revision endoprosthetic surgeries. The
objective is to create a recommendation for an All-Ukrainian registry of initial and repeated hip arthroplasty (HA) and
standardise the terminology used to define “revision of total hip replacement surgery”.

Methods The retrospective analysis examined 236 instances of revision hip arthroplasty (rTHA) performed at the
Institute of Traumatology and Orthopaedics Centre between January 2005 and December 2021. The primary factors
for revision were identified through an analysis of the patient’s medical records, laboratory results, visual inspection,
and the state of the previously implanted prosthesis. Demographic information, primary and revision HA dates,
diagnoses, and causes of complications were recorded. The statistical analysis was conducted using the Statistica
package (StatSoft), version 12.6 (2015), with a significance level of p <0.05.

Results Out of the 364 patients who were diagnosed with complications, 236 of them (55.17%) needed a procedure
called 1rTHA. Among these cases, 152 (41.76%) were specifically diagnosed with aseptic component instability.
Significant factors for mechanical loosening were a high body mass index (BMI>30) and older age, with respective
t-values of 2.08 (p=0.004) and 2.59 (p=0.045). Osteoporosis significantly contributed to aseptic loosening and
fractures around the implant. The occurrence of infectious complications was frequently linked to chronic infectious
diseases (t=3.37, p=0.001). The overall percentage of need for 2rTHA was 27.22% (43 cases), with one case of
infectious lesion following the revision.

Conclusions The study emphasises the urgent requirement for standardised terminology and a comprehensive
registry for hip arthroplasty procedures. Primary results indicate that cement-free fixation is more effective than
cement-based fixation for revision in patients with aseptic instability and that two-stage arthroplasty is effective for
treating infectious inflammation. Furthermore, the most effective treatment for femoral fractures with periprosthetic
involvement was determined to be open repositioning and osteosynthesis with metal retainers. The aforementioned
observations emphasise the need to create a comprehensive registry across Ukraine to support patient care, enable
evidence-based practices, and enhance the overall effectiveness of hip arthroplasty operations.
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Introduction

Since 1960, total hip arthroplasty (THA) surgeries have
increased. These surgeries are now better due to tech-
nology and modern materials [1, 2]. Surgical proce-
dures frequently entail the occurrence of complications,
which can manifest either immediately or be delayed
[3, 4]. When examining global data, surgeons who are
actively practising encounter the challenge of uncertainty
when categorising delayed causes of complications [5,
6]. Additionally, there is a lack of organisation regarding
the timing of these complications, which hinders early
prevention efforts [7]. Analysing and organising data on
revision hip arthroplasty (HA) factors can help to under-
stand why primary THA fails, prepare for future surger-
ies, and possibly prevent further surgery.

M.PHrytsai et al. [8] described in detail the aetiology,
risk factors, localisation, and pathogenesis of peripros-
thetic infection. T. Karachalios et al. [9] used aggregated
statistics from the Australian, Swedish, and UK THA
databases from 2013 to 2017 to determine patient-related
factors. They assumed that cement-free implants and an
ageing population would increase re-prosthetic fracture
complications. K. Deere et al. [10] conducted a retrospec-
tive observational study using data from the UK National
Joint Hospital registry for patients with osteoarthritis as
the only indication from 2003 to 2019. They determined
the cumulative probability of revision using the Kaplan-
Meier method and found that younger patients have a
higher risk of recurrent HA. D. Oltean-Dan et al. [11]
studied revision procedures, the time between the first
and revision surgery (surgical procedures performed
to address complications or failures of the initial hip
replacement), and the results in the Romanian Regional
Centre for Orthopaedics and Traumatology from 2015
to 2020. A retrospective review of 189 revision HA
cases found: The main causes under 5 years were infec-
tious complications and instability; osteonecrosis, post-
traumatic osteoarthritis, and femoral neck fracture were
more common.

R. de Steiger et al. [12] describe the Australian Ortho-
paedic Association registry creation. Uniform termi-
nology allows multi-level comparison of all primary
and revision HA procedures. Iterative procedures of
the previous HA that replace one or more prosthetic
components are called revisions by the Register. If the
component(s) have not been added or removed, the reg-
istry does not consider repeated operations revisions.
Unifying terms allows researchers to compare find-
ings across countries and analyse revision patterns and
causes, which can improve primary and revision HA

efficacy. The objective of this study is to organise and
analyse data on the factors that contribute to the devel-
opment of complications following THA within a 10-year
timeframe, particularly those that necessitate additional
surgical procedures to replace the artificial joint. Further-
more, the objective of the study is to establish the recom-
mendation for a database containing the All-Ukrainian
register of primary and repeated HA.

Materials and methods

The study retrospectively reviewed 236 cases of revi-
sion hip arthroplasty (rTHA) conducted at the Institute
of Traumatology and Orthopaedics Centre from Janu-
ary 2005 to December 2021. The main reason for the
repeated procedure was determined based on the clini-
cal history of the patients, the results of laboratory tests,
visual examination, and a description of the condition
of the removed prosthesis. If there were multiple rea-
sons, classification was conducted according to prior-
ity from more to less threatening. Demographic data of
each patient (age, gender, and body mass index (BMI)),
dates of primary and revision HA, diagnosis, and causes
of complications were documented. The patients were
dominated by men (57%), with a mean age of 67.7+2
years and mean BMI of 27.2 for men and 26.4 for women.
A study was approved by the Ethics Commission of
the Institute of Traumatology and Orthopedics of the
National Academy of Medical Sciences of Ukraine, No.
56,921. The authors informed the participants about the
anonymous and voluntary participation, and the partici-
pants provided their consent. Figure 1 shows a diagram
of the research algorithm for the first and subsequent HA
revisions for a certain diagnosis.

The study employed clinical, radiological, and statis-
tical methodologies. A significant correlation (x2) was
found through statistical analysis between the cause of
hip recurrence and patient-related prerequisites, surgi-
cal errors, or endoprosthesis. The statistical analysis was
conducted using the Statistica package (StatSoft), version
12.6 (2015), with a predetermined level of statistical sig-
nificance set at p<0.05.

For diagnosing different causes of revision, the follow-
ing classifications and methods were used:

1. Aseptic Component Instability: Diagnosed using
radiological examinations and classified according to
the International Statistical Classification of Diseases
and Related Health Problems (ICD-10) codes T84.03
to T84.039.
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Fig. 1 Research algorithm for the first and subsequent hip revisions based on a specific diagnosis. Note * — number of diagnosed patients. Source com-
piled by the author

2.

Infectious Complications: Identified through
microbiological analysis of samples, with the primary
cause being Staphylococcus aureus in 40% of cases.
Diagnoses were classified according to ICD-10 codes
T84.5 to T84.59 and T84.7.

Osteoporosis and Osteolysis: Diagnosed using the
Barnett-Nordin and Spector-Romagnoli indices, with
ICD-10 codes T84.050 to T84.059 and M89.5.
Prosthetic Component Failures: Identified through
visual examination of the removed prosthesis and
classified under ICD-10 codes T84.06 to T84.069 and
T84.09.

Dislocations of the Endoprosthesis Head: Diagnosed
through radiological examinations and classified
according to ICD-10 codes T84.02 to T84.029,
M?24.3, M24.4, and S73.0.

Paraarticular Heterotopic Ossification (PHO):
Diagnosed through radiological examinations and
classified based on the presence of osteophytes,
duration of surgery, and blood loss.

The Barnett-Nordin index measures the cortical bone
thickness at the middle of the second metacarpal
bone radiographically [4—6]. Ratio of combined corti-
cal thickness (CCT) to bone outer diameter (OD). The
dimensionless ratio represents cortical bone thickness
relative to bone width. The exact threshold values used
to distinguish osteoporotic and non-osteoporotic bone
depend on research and demographic criteria. A lower
value indicates thinner cortices and osteoporosis risk.
Numerous studies have used a threshold range of 0.42
to 0.45 to define osteoporosis, but these values vary by
demographic.

The analysis for each subsequent revision was evalu-
ated based on the algorithm employed for the primary
total hip arthroplasty (THA), determining the neces-
sity for revision based on the diagnoses established. The
proposed sequential digital terminology, such as 1IrTHA
and 2rTHA, was utilised to easily track the chronologi-
cal order of revision procedures and trace the path from
the primary procedure. The initial revision’s outcome
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was determined by calculating the total percentage of the
requirement for a subsequent revision.

Results

The main objective of the study was to determine the pre-
requisites for the occurrence of complications after the
first THA, especially those that require revision endo-
prosthetic operations. The relationship between initial
and revision (repeated) operations provides some insight
into the extent to which revision HA burdens health
resources by region or country in general. The number
of HA audits is influenced by many factors, such as: the
sufficiency of the funds for operations in the budget, the
financial viability of the patient, the availability of quali-
fied orthopaedic surgeons, and the availability of equip-
ment and endoprosthesis.

There is no nationwide reporting on THA and rTHA.
Creating a registry with a unified report submission form
is an urgent issue, given the growing number of THA
operations. Registers provide an opportunity to systema-
tise and analyse the reasons that lead to revision opera-
tions, and understand the trend in increasing/decreasing
cases for a specific reason. The lack of information about
the number of primary and revision HA, the causes and
consequences of this surgical intervention, leaves the
professional Ukrainian community without the oppor-
tunity to evaluate the effectiveness of their work, com-
pare their results with the results of other specialists,
exchange the experience gained, and acquire additional
theoretical knowledge. For this purpose, the Scandina-
vian unified common database was created to compare
demographic indicators and HA revision results in coun-
tries such as Denmark, Sweden, and Norway back in
2007 [13]. Later, other countries joined this initiative and
the Nordic Arthroplasty Register Association — NARA
was established, which currently has a research collabo-
ration with about ten other endoprosthetic associations
in the world through the International Society of Arthro-
plasty Registers — ISA [14].

As the authors of the Swedish arthroplasty registry
note in their 2022 report, by filling out the registry, they
have the opportunity to conduct in-depth analysis, and
cooperate with the international professional commu-
nity: “The line between what is considered a clinical study
and operational analysis or improvement work is blurred.
The analysis of registries is aimed at obtaining results for
providing feedback to improve medical practice and is
based on scientific methods” [15]. From the total num-
ber — 364 patients who were diagnosed with complica-
tions, 236 (55.17%) patients required 1rTHA, of which
152 were diagnosed with aseptic component instability,
accounting for 41.76%. According to the international
statistical classifier, classification of diseases and health
problems, ICD-10 (International Statistical Classification
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of Diseases and Related Health Problems) this diagnosis
has codes from T84.03 to T84.039, referred to as “anti-
septic loosening” or “loosening” and includes the fol-
lowing gradations: mechanical loosening of the internal
prosthetic joint, right hip joint (HJ), left HJ, other inter-
nal prosthetic joints, unspecified internal prosthetic joint,
respectively. Comparing the results of this study, accord-
ing to the ICD-10 classifier, 1r'THA for this category of
complications remains the main reason for repeated sur-
gery in Australia and Sweden and ranks 2nd in the distri-
bution in the United States [16, 17].

Reliable prerequisites for the development of mechani-
cal loosening of the prosthetic joint were: high BMI
(BMI=30, WHO classification, obesity) (t=2.08,
p=0.004). The physical condition classification of the
patients was not applied to patients in the study (ASA
— American Society of Anesthesiologists), which is used
in other international studies that have been linked to
comorbidities, but the impact of chronic diseases on the
cause of THA revision was considered. According to the
observations of colleagues from Sweden, a high grade
of ASA affects the need for revision more than BMI or
age [16]. The next reliable factor for performing 1rTHA
was older age (t=2.59, p=0.045). Investigating the pre-
requisites revising a complex, considering the first (BMI)
and second (age) factors, the main conclusion is that,
for older patients with a high BMI and the presence of
concomitant chronic diseases, the probability of such
complications as the mechanical loosening of the endo-
prosthesis substantially increases.

Osteoporosis is a morphological disease of the skel-
eton, characterised by a decrease in bone mass and a vio-
lation of the microarchitectonics of bone tissue, leading
to increased bone fragility and a subsequent increase in
the risk of fractures. At the beginning of the study, cal-
culations were used to determine the contribution of
osteoporosis-related complications to determine the
component of the diagnosis using the Barnett-Nordin
(t=10.04, p=0.001) and Spector-Romagnoli indices
(t=4.7, p=0.003), which led to aseptic attenuation, and
the Barnett-Nordin index (t=2.0, p=0.001), which were
the cause of periprosthetic fractures. This diagnosis
has codes from T84.050 to T84.059 and M89.5 accord-
ing to ICD-10, where the gradation has the same logical
sequence from, category name “periprosthetic osteolysis
of the internal prosthetic joint’, right, left, for example
— T84.051 periprosthetic osteolysis of the internal pros-
thetic joint of the right hip joint. Osteoporosis, as a dis-
ease in a large number of cases, is the cause of primary
THA, but in the future, it is its modification — osteolysis
(M.V. Polulakh [18] characterises osteolysis as resorp-
tion of the area of bone in contact with the endopros-
thesis component, without subsequent replacement with
another tissue) is the reason for HA revision. The study
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did not analyse cases of osteolysis (without loosening)
as a reason for 1rTHA, although osteolysis has a sepa-
rate code in the diagnosis classifier for THA and CD-10
revision. — M89.5. On osteolysis, in national registries,
the following data are provided: The Australian Register
— 364 (2.65%), at the initial diagnosis of osteoarthritis;
Swedish 727 — (5%), and American — 6855 (2.3%) opera-
tions, out of the total number of THA performed, Chi-
nese researchers provide the following result for IrTHA
performed in one centre — 48 (6%) [7; 12; 17].

The following factors for conducting 1rTHA were
related directly to the prosthesis: outdated prosthetic
designs (t=7.8, p=0.001), tear and wear of the poly-
ethene insert (t=9.4, p=0.0024) and those that can
be attributed to surgical errors — cementation breaks
(t=3.9, p=0.0037), incorrect arrangement of compo-
nents (t=2.26, p=0.004), and cyst-like hip rearrangement
(t=5.5, p=0.003). This category of causes for 1rTHA
in the reports of endoprosthesis associations refers to
the code of non-specific diagnostics and is classified as
“other”. Table 1 partially presents the classification of
diagnoses for which revisions of hip endoprosthesis are
performed.

Table 1 Reasons for revision of endoprosthetics and corresponding
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In many studies, patients are identified not only by the
codes of diagnoses for revision, but also by the codes
of the revision procedure, which are assigned designa-
tions distributed according to the location (femur, femur,
acetabular cavity) and the type of surgical intervention
(revision, removal, or replacement). The first relevant
diagnostic code in the list is used as the main indication
for rTHA, this allows generalising the number of patients
with related diagnoses [9].

Infectious complications were most often associ-
ated with chronic infectious diseases of internal organs
(t=3.37, p=0.001) and in most cases had an endogenous
way of infection, that is, due to the weakening of the
protective properties of the patient’s healthy microflora.
Microbiological analysis of most samples was performed,
the cause of infection was most often Staphylococcus
aureus, in 40% of cases. The underlying causes of infec-
tions in the reports referred to in this paper were not
investigated, except for the specialised work of American
colleagues, when only episodes with concomitant organ
transplantation were included in the cohort of subjects,
and the purpose of the study was to determine which
of the diagnoses of aseptic weakening or infection is the
main cause for the revision procedure [19]. For example,

diagnoses according to the ICD-10 classification are

Name used Suggested  ICD-10 code Description
name
Aseptic instability Aseptic T84.03 Mechanical loosening of the internal prosthetic joint
of components  loosening T84.030, 031, 038, and 039 Loosening of the right, left, and inner parts of the prosthesis, unspecified
Absent Aseptic T84.05 Periprosthetic osteolysis of the internal protengo joint
weakening T84.050, 051, 058, and 059 Periprosthetic osteolysis of the right, left, and inner parts of the prosthe-
or loosening sis, unspecified
caused by
osteolysis
Absent Osteolysis M89.5 Osteolysis
M89.55 Hip osteolysis
Absent T84.06 Wear of the support surface of the inner prosthetic joint
T84.060, 061, 068, and 069 Wear of the right, left, inner part of the joint support surface, unspecified
Absent Other T84.09 Other mechanical damage to the internal prosthetic joint
T 84.4;T84.4:T84.8,and T84.9 Misalignments, breakdowns.
Dislocations of  Instability T84.02 Dislocation of the inner joint prosthesis

the endopros-
thesis head

T84.020, 021,028, and 029

M24.3 and M24.35, M24.4, and M24.45

$73.0(573.00,573.01,573.02,573.03, and
$73.04)

184.01
T84.010,T84.011,T84.018, and T84. 09

Periprosthetic Periprosthetic M97

femoral fractures fracture M97.0
aroundthe 19701 9702,97.8,and 97.9
internal pros-
thetic joint

Dislocation of the right, left, inner part of the prosthesis of the inner
joint, unspecified

Subluxation and dislocation of the hip

Internal joint prosthesis failure

Failure of the right, left, inner part of the prosthesis of the inner joint,
unspecified

Periprosthetic fracture around the internal prosthetic joint
Periprosthetic fracture around the inner prosthetic hip joint
Fracture of the right, left, and inner parts of the prosthesis, unspecified

Source compiled by the author based on P.H. Gundtoft [26] and L.S.M Gomes [32]
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important cause of infectious complications at the begin-
ning of the study was determined to be the instability of
prosthetic components (t=3.14, p=0.002), the question
arose — to which category the cause of this complication

the Australian revision study, when diagnosed for THA
osteoarthritis, notes that all cases of 1r'THA diagnosed
with an infectious complication were excluded “due to the
difficulties associated with the analysis of sepsis-related
revisions’, but they were included in subsequent revision  should be attributed [17].
cases [12]. Fluctuations in the proportion of cases for the Complications such as injuries to the endoprosthe-
diagnosis of “infection” in studies may depend on which  sis head, according to the ICD-10 classifier, are grouped
diagnosis, in the opinion of the researcher, is considered  into categories under the general name — “Instability’,
the main one. However, this category (infectious compli-  including gradation by location, the category of complex-
cations) still has a high percentage of surgical revisions, ity “subluxation’, “dislocation’, “breakdown” have coded
ranked 2nd in the United States and 4th in Sweden [16, marks T84.02, M24.3, and S73.0 inclusive with subcat-
17]. Figure 2 shows updated data unified with the inter-  egories from S73.001 to S73.046, but despite the variety
national system for determining the diagnosis of ICD-10.  of diagnoses in this category, the main causes of disloca-
Diagnoses according to the ICD-10 classification for tions that the following were established in this study:
infectious complications are divided according to the those related to the patient — high BMI (t=4.4, p=0.004);
localisation of infection: T84.5 — infection and inflamma-  those that can be attributed to surgical errors — vertical
tory response of the internal prosthetic joint, T84.50 —  position of the artificial acetabular cavity “which creates
non-specific infection and inflammatory response of the  a higher level of stress-strain state in the acetabular com-
internal prosthetic joint, T84.51 and T84.52 — right and  ponent” (t=2.28, p=0.009); directly related to the pros-
left parts, respectively, T84.59 — unspecified. Separately  thesis — the head diameter is 28 mm (t=22.1, p=0.005)
identified T84.7 diagnosis — infection and inflammatory  [20]. According to other studies, 4 to 20% of repeated
response due to other internal diseases. The second most  revisions are performed in this category of complications

First complete revision of hip replacement for the period from January 2003 to December 2021,
236 patients

Aseptic loosening or loosening,

NDP*152, displacementdueto  |a” —
ossification— 12 ~al Total 1rTHA (£ p), 164
Infectious complications, NDP* — | / -
20 Fal  TotalTHA(Ep)26 |
Diagnozed
complications, for

' ® 2 THA. % oftotal
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Instability of the prosthesis ’

components. Dislocations— 21 X
4 Total 11THA (£ p). 21 /
Pre-prosthetic femoral fractures, |
NDP* — 25 A
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Fig. 2 Research algorithm for the first and subsequent hip revisions based on the updated diagnosis. Note * — number of diagnosed patients. Source

compiled by the author
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(20.4% in the United States) [19]. Surgical treatment of
dislocations was more effective than closed elimination
(x2=15; p=0.005; n=2), in 21 cases IrTHA(p) was per-
formed with component replacement.

Periarticular heterotopic ossification (PHO): the causes
of heterotopic ossification were: the presence of osteo-
phytes (t=2.39, p=0.006), the duration of surgery of
more than 2 h (t=3.7, p=0.005), blood loss of more than
500 ml (t=3.4, p=0.006). In the treatment of periarticular
heterotopic ossification, surgical removal of ossification
was the most effective method of treating and restoring
joint functions, although ossification relapses occurred in
70% of cases. In 12 cases of PHO, during the ossification
removal process, it was necessary to replace the compo-
nents of the prosthesis, due to their loosening, the cases
were reclassified in the category of “aseptic loosening”

To enhance the quality of care and results for patients
undergoing hip replacement surgeries, it is imperative to
establish an All-Ukrainian registry for initial and repeated
HA. The purpose of this registry is to function as a cen-
tralised database for the collection, analysis, and report-
ing of data on all HA procedures conducted nationwide.
To establish uniformity in reporting and enable meaning-
ful comparisons with international registries, the registry
will standardise the terminology employed to describe
complications and revisions. Implementing this approach
will not only facilitate the identification of patterns and
risk factors but also enable the development of evidence-
based recommendations for optimal practices.

Comprehensive data on each HA procedure, encom-
passing patient characteristics, surgical methodolo-
gies, implant categories, and post-operative results, will
be included in the registry. Analysis of this data will be
conducted to detect recurring patterns of problems,
including aseptic loosening, infectious complications,
and periprosthetic fractures, which are frequently cited
as reasons for revision surgeries. The findings obtained
from this analysis can be utilised to enhance surgical pro-
cedures, choose suitable implants, and optimise patient
care. Furthermore, the registry will serve as a forum for
researchers to carry out investigations on the extended-
term results of HA procedures, so enhancing the world-
wide scientific knowledge on hip arthroplasty.

An essential advantage of the registry is its capacity to
deliver periodic reports and reviews to healthcare prac-
titioners, researchers, and policymakers. The implemen-
tation of this feedback loop will facilitate the ongoing
enhancement of care quality and the adherence to opti-
mal practices. For example, if a specific implant type or
surgical technique is discovered to have elevated rates of
complications, this knowledge can be promptly shared
with surgeons to adapt their work practices accordingly.
Furthermore, the registry will function as a significant
asset for enlightening patients and their families about
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the potential hazards and advantages of HA procedures,
thus fostering well-informed decision-making.

Ultimately, the creation of a comprehensive registry
for hip replacement procedures (HA) across Ukraine is
a crucial measure aimed at improving the standard of
treatment and results for patients. By standardising ter-
minology, gathering extensive data, and offering consis-
tent feedback, the registry will enhance the advancement
of evidence-based practices and enhance the whole
healthcare system. This program will not only profit
patients in Ukraine but also make a valuable contribution
to the worldwide endeavour to progress the field of hip
arthroplasty.

Discussion

The percentage of revision HA is growing, but currently,
very limited data is available for analysis, regarding the
frequency of primary procedure reviews on a national
scale, diagnoses in connection with which primary and
revision procedures were conducted, and demographic
data. In addition, there is no data on whether the cause
of the initial diagnosis affects the diagnosis for the review
procedure and the duration of a positive review result.
Therefore, it is important to initiate procedures for the
collection and processing of THA-related data, the heads
of the Ministry of Health must plan budget expenditures;
surgeons to understand trends and thereby improve the
methods of performing operations; medical professionals
must provide patient advisory services.

Having systematised the information on the prerequi-
sites for the occurrence of complications after total hip
replacement over a 10 year period, especially those that
require revision endoprosthetic operations, it was con-
cluded that: aseptic loosening, which required 100% of
revision reviews was quantitatively and qualitatively the
most expensive procedure on the part of finances and
time. The majority of 64 cases (40.5%) after primary THA
showed signs of aseptic loosening (weakening) after 5
years. Of the 158 cases, total instability of the endopros-
thesis components (without signs of heterotopic ossifica-
tion) was established in 43 (27.2%) cases, during 1rTHA
(f), the difference in the results of the revision procedure
using only 17 new components (39.5%), or a combination
of 20 new and restored (reconstructed) elements (46.5%)
was not detected. “The use of components with a cement
fixation type for revision had substantially worse results
compared to cement-free ones and a substantially shorter
service life” [3]. Repeated diagnosis of aseptic loosen-
ing of one of the components was recorded in 8 (18.6%)
cases.

Loosening of the acetabular component (AC) was
reported in 65 (41.1%) cases, IrTHA (p-AC) results were
evaluated by the frequency of diagnosis for 2rTHA, out
of a total of 28 cases of diagnosis — loosening only 2 cases
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concerned modified components, and 23 cases of loosen-
ing primary AC (Table 2).

Therefore, in patients diagnosed with loosening of AC,
the results of 1rTHA (p-AC) are better when using new
elements with a cement-free type of fixation, since most
of them do not need to be revised for 10 years. Loosen-
ing of the femoral component (FC) in 50 (31.6%) cases
required its replacement, the results of IrTHA (H-FC)
were also evaluated by the frequency of cases of the need
for 2rTHA. The total number of diagnoses for 2rTHA
was relatively small — 7, of which only 1 diagnosis con-
cerned the replaced element, 6 concerned the primary
components of the prosthesis (less than 1 year — 1 case,
1-5 years — 5, and 5-10-1 case). In patients diagnosed
with loosening of FC, the results of 1rTHA (p-FC)
replacement of components with cement and cement-
free fixation types did not substantially differ. The cumu-
lative percentage of need for 2rTHA was 27.22% (43
cases), and only one case after the revision procedure
recorded an infectious lesion (1rTHA(p-AC)). With a
significance level of p<0.05, the statistical analysis was
performed using the Statistica package (StatSoft), ver-
sion 12.6 (2015). Significant variables associated with
mechanical loosening were a high body mass index
(BMI=30) and advanced age, with corresponding t-val-
ues of 2.08 (p=0.004) and 2.59 (p=0.045). Osteoporosis
played a critical role in causing aseptic loosening and
fractures around the implant. Chronic infectious diseases
were strongly associated with the increased incidence of
infectious complications (t=3.37, p=0.001).

As previously noted, 12 episodes with the initial
diagnosis of PHO, due to the need to replace the com-
ponents of the prosthesis, were reclassified to the cat-
egory of “aseptic loosening’, the concomitant diagnosis
was defined as heterotopic ossification. Comparing the
results of their limited study (72 patients), A.K.Calek et
al. [21], after conducting a study on the revision of THA
as a result of aseptic loosening with a single modular
femur and modified extended trochanter osteotomy,
concluded that aseptic loosening is still one of the most
common causes of revision complete hip replacement.
Concomitant radioscopic pathology of PHO in their
study accounted for 31 (46.27%) cases. According to vari-
ous sources, the percentage of this complication after the
conducted THA can even reach 90%, in a study by Amer-
ican researchers conducted from September 2010 to

Table 2 Evaluation of rTHA results
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October 2019 at the University of California, the share of
PHO was recorded in 80 (3%) cases of the total number
of 2,541 patients included in the study. Meta-analyses,
retrospective reviews, and controlled randomised trials
demonstrate a high degree of variability in the frequency
of PHO, and it has been reported, in particular, that after
hip replacement, it can range from 2 to 40% [22; 23].

The results of this study confirm a higher percent-
age of the need for re-prosthetics as a result of aseptic
loosening, indicated in the papers of X. Feng et al. [7],
H. Mathur et al. [24]. Aseptic weakening is the primary
reason for revision, and in the later stages after surgery,
infection, instability, and periprosthetic fractures were
more prevalent in the early failure group. Infectious com-
plications after THA are not only highly detrimental to
the patient’s quality of life but also impose a significant
burden on the institution and the entire healthcare sys-
tem [7]. These complications are linked to the need for
multiple surgeries, an elevated risk of death, and poorer
outcomes following audits. Following a thorough exami-
nation of the cases requiring 1r'THA and the presentation
of statistics on the occurrence of complications in the
global HA experience, the focus of the discussion shifted
to the categorisation of these infections. This categorisa-
tion enables orthopaedic surgeons to assess the severity
or chronicity of the infection, predict the intricacy of the
treatment strategy in advance, and guarantee the avail-
ability of all required funds for the revision operation.
The temporal duration of the infection is a crucial deter-
minant in the classification of hip infections [24]. Histori-
cal classification of infections has been based on acute
and chronic categories. However, it has become evident
over time that additional distinction is necessary. The
classification of hip infections into early, delayed, and late
stages is still a subject of debate, with no consensus on
the precise delineation of these time intervals. The classi-
fication of infections is based on the site, namely surface
and deep, and the etiological agent, namely bacterial and
fungal.

The system of classification and time distribution pro-
posed by Japanese researchers D. Tsukayama et al. [25].
P.H. Gundtoft et al. [26] is often used. R.]J. Liukkonen et
al. [27] analyse the incidence of infections during the first
year after THA, after conducting a study on the causes
of re-prosthetics from 2008 to 2021, based on the Finn-
ish Centre for Orthopaedics, they conclude that the lack

Component Total 1rTHA 2rTHA Modified Primary Time period Statistical analysis

cases (p-AC) diagnosis components components
Acetabular Compo- 65 28 Loosening 2 23 Lessthan 1 year: 5<br>1-5 t-values: 2.08 (p=0.004) for
nent (AC) (41.1%) years: 9 <br>5-10 years: 9 BMI, 2.59 (p=0.045) for age
Femoral Component 50 7 Loosening 1 6 Lessthan 1year: 1<br>1-5 t-values: 2.08 (p=0.004) for
(FO) (31.6%) years: 5<br>5-10years: 1 BMI, 2.59 (p=0.045) for age
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of a gold standard for classifying infectious complications
still creates numerous problems for early recognition of
this serious complication, which can lead to treatment
failures, which is consistent with the findings of the cur-
rent study [28-32]. According to the American Academy
of Orthopaedic Surgeons, the most common diagnosis
in recent years, especially for patients under 55 years of
age, is an infectious complication, for a sample of 5,153
patients from 18 to 65 years of age included in the study
from 2012 to 2020, it was (20.8%), while instability, peri-
prosthetic fractures, aseptic loosening was 15.1%, 13.2%,
9.4% of cases [33].

Instability of the prosthesis, dislocations of the head of
the endoprosthesis, according to the conclusions made
according to many studies comparing the results of the
diagnosis for the first revision, “instability of the prosthe-
sis in the form of subluxation, dislocation, breakage” had
the highest frequency for the appointment of a second
revision, compared with other diagnoses. There were no
differences in the frequency of the second revision in the
diagnoses for the first revision for the diagnosis of loos-
ening, periprosthetic fracture, and/or osteolysis. Previ-
ously, dislocations were a very common indication for
rTHA, followed by aseptic loosening and/or periprosthe-
sis infection, but numerous advances over the past few
decades have specifically reduced the number of cases of
prescribing a revision procedure for this diagnosis.

Periprosthetic fractures are more common in the early
stages after primary THA, they are associated with unde-
tected microcracks during surgery and can also be asso-
ciated with concomitant diseases. Australian researchers
noted that the diagnosis of periprosthetic fracture dur-
ing 10 years of follow-up recorded the highest mortality
rate, compared to other reasons for revision and speci-
fied that patients were mostly older and had concomitant
chronic diseases, but due to the use of the latest materi-
als and technologies, the risk factor of both the fracture
itself and the consequences of the operation performed
in connection with it can be substantially reduced [12].
In periprosthetic fractures and the primary diagnosis of
osteoporosis, the use of metal-cement osteosynthesis
allows for achieving stable fixation of bone fragments,
and prevents the development of complications in the
form of migration of implants and secondary displace-
ment of fragments.

Conclusions

These findings highlight the urgent need for a compre-
hensive and consolidated Ukrainian registry for total and
revision hip arthroplasty. A 16-year study of 236 revision
cases reveals complex complications and risk factors that
require careful monitoring and analysis. The results show
that total hip arthroplasty problems are complex and
diverse, with aseptic component failure being the main
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cause of revisions. High body mass index, advanced age,
and osteoporosis are also risk factors that affect revision
rates, according to the study. To improve total hip arthro-
plasty outcomes, patient care and risk assessment must
be personalised. The Ukrainian orthopaedic community
would benefit from the proposed registry of primary and
recurrent hip arthroplasties. A registry like this would
help surgeons evaluate their work, compare outcomes
nationally and internationally, and contribute to arthro-
plasty knowledge worldwide. This would also help iden-
tify complications, improving surgical procedures and
prevention. Finally, this study provides valuable insights
into hip arthroplasty revisions in Ukraine and lays
the groundwork for a national arthroplasty registry to
improve orthopaedic practice in the country. This project
aims to close data gaps and improve hip arthroplasty in
Ukraine to global standards.
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