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ABSTRACT

This study aimed to investigate the rate of increase in primary and revision knee arthroplasty
procedures performed in Tlrkiye between 2013 and 2017, as well as the reasons for undergoing
revision arthroplasty. The data include primary arthroplasty of knee and revision arthroplasty of
knee procedures performed in public hospitals of Tlrkiye. This research is a retrospective study
covering primary and revision knee arthroplasty procedures between 2013-2017. The data were
obtained in Microsoft Excel format and made ready for analysis by making the necessary arrange-
ments in Excel. 2x2 x* test and independent-sample t-test were used for the comparisons between
the two groups. Binary logistic regression analysis was performed to determine the reasons for
undergoing a revision procedure. Data analysis was performed using the IBM SPSS Statistics 23
software. A significance level of 0.05 and a confidence interval of 95% were employed in the anal-
yses. A total of 219.607 knee arthroplasty procedures were conducted, comprising 210.519 pri-
mary knee arthroplasties and 8939 knee revision arthroplasties, spanning a five-year timeframe.
It has been found that revision arthroplasty of the knee is performed nearly 1.5 times more often
in males than in females, approximately 1000 times more frequently in patients with mechanical
complications of the implant, about 500 times more often in patients with infection complica-
tions, roughly 1.3 times more frequently in patients without hypertension, and approximately 4.7
times more often in patients without hip implants. Anticipating the healthcare requirements in
the forthcoming years and strategizing the provision of health services stand as crucial concerns
within the scope of public health in Tiirkiye. The execution of projection studies is believed to be
advantageous, enhancing the precision of healthcare planning efforts.
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OZET
Tiirkiye’de Diz Artroplastileri: Saglik Yonetimi Agisindan Bir Arastirma

Bu arastirmada 2013-2017 yillar arasinda Turkiye’de yapilan primer ve revizyon diz artroplasti
islemi artis oranini ve revizyon artroplastilerinin nedenlerinin arastirilmasi amaglanmistir. Veriler,
Turkiye’deki kamu hastanelerinde gerceklestirilen primer diz artroplastisi ve revizyon diz artrop-
lastisi prosediirlerini igermektedir. Bu arastirma 2013-2017 yillari arasindaki primer ve revizyon
diz artroplastisi islemlerini kapsayan retrospektif bir calismadir. Veriler Microsoft Excel formatin-
da elde edilmis ve Excel tizerinde gerekli diizenlemeler yapilarak analize hazir hale getirilmistir.
iki grubun karsilastinlmasinda 2x2 x* testi ve bagimsiz 6rneklem t testi kullanilmistir. Hastalarin
revizyon proseduriine girme nedenlerini belirlemek icin ikili lojistik regresyon analizi yapilmistir.
Verilerin analizi IBM SPSS Statistics 23 programi ile yapilmistir. Analizlerde anlamlilik diizeyi 0,05
ve gliven araligl %95 olarak kullanilmistir. Bes yillik bir stire icinde 210.519 primer diz artroplastisi
ve 8939 diz revizyon artroplastisi prosediirii dahil olmak lizere toplam 219.607 diz artroplastisi
prosediirii gergeklestirilmistir. Revizyon diz artroplasti isleminin erkeklerde kadinlara gore yakla-
stk 1,5, implantin mekanik komplikasyonu olanlarda yaklasik 1000, implantin enfeksiyon komp-
likasyonu olanlarda yaklasik 500, tansiyon hastaligi olmayanlarda yaklasik 1,3 ve kalca implanti
olmayan hastalarda yaklasik 4,7 kat fazla yapildigi bulunmustur. Ontimiizdeki yillar icin saglk
hizmeti ihtiyacinin belirlenmesi ve saglik hizmeti sunumunun planlanmasi, Tiirkiye’de halk sag-
lig1 agisindan 6nemli bir konudur. Projeksiyon ¢alismalarinin yapilmasinin, saglik hizmet planla-
masinin daha dogru yapilabilmesi agisindan faydali olacag dustinilmektedir.

Anahtar kelimeler: Diz artroplastisi, revizyon orani, revizyon artroplasti nedenleri, Tiirkiye
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INTRODUCTION

Arthroplasty of the knee is one of the most common
surgical procedures used in inpatient treatments in
developed societies (1). This procedure is one of the most
successful operations in orthopedic surgery (2), and patient
satisfaction and clinical success are remarkably high in the
treatment of end-stage knee joint diseases. However,
revision surgeries might be required due to the life span of
the prostheses and the failures experienced in the first
procedure. The 10-year survival rate of primary arthroplasty
of the knee can reach as high as 94-97% (2-4), whereas, in
revision procedures, this rate decreases to 85-87% (4,5).

The ratio of revision arthroplasties to the total number of
arthroplasties, including primary and revision arthroplasties,
is referred to as the “revision burden” (6). This rate is
increasing every year (7), and this trend is expected to
continue (3). Due to its shorter lifespan and increased rate of
complications (2-7), lower clinical success, lower patient
satisfaction, and higher cost when compared to primary
knee arthroplasty, revision arthroplasty of the knee is
regarded as a public health issue (2-4). Additionally, there is
a valid concern that these procedures may pose a risk to the
financial stability of insurance funds in the coming years, as
they are typically funded through health insurance
mechanisms. Therefore, the identification of revision causes
and their resolution can help mitigate issues stemming from
revisions.

This study aimed to examine the rate of increase in the
number of procedures for primary and revision knee
arthroplasty, which was performed in Tlrkiye between 2013-
2017, and to investigate the reasons behind these revision
arthroplasties.

MATERIALS AND METHOD
Research Data

Research data has been obtained following the approval
of the official authorities (Republic of Tiirkiye Ministry of
Health Directorate General of Health Services and Directorate
of Social Security Institutions permission letter, dated
November 15, 2018, Decision No. 23642684-042). The data
includes procedures for primary arthroplasty of the knee
and revision arthroplasty of the knee conducted in public
hospitals in Tirkiye. This study retrospectively examines
primary knee arthroplasty and revision knee arthroplasty
procedures performed between 2013 and 2017.

Patients aged 18 and above, who underwent primary
and revision arthroplasty of the knee and whose data were
fully accessible and whose invoices were processed by the
social security Institution were included in the study. The
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exclusion criteria were defined as having malignancy,
undergoing revision due to trauma, being under 18 years of
age, and having unavailable data.

Patients who underwent primary knee arthroplasty and
revision knee arthroplasty were assessed based on their age,
gender, and year of the procedure. These individuals were
analyzed for factors such as receiving intensive care
treatment, experiencing mechanical complications (such as
dislocation, non-infectious implant loosening, malposition,
insert wear, implant breakage), undergoing revision due to
infection, presence of hip arthrosis, polyarthrosis, diabetes,
blood pressure, heart disease, osteoporosis, and the
occurrence of hip arthroplasty. The study participants were
categorized into two groups: those under 50 years old and
those aged 50 and above.

Statistical Analysis

The data were obtained in Microsoft Excel format and
made ready for analysis by making the necessary
arrangements in Excel. 2x2 y? test and independent-sample
t-test were used for the comparisons between the two
groups. Revision rates of the patients were compared in
terms of demographic and medical variables. Independent
variables were identified based on statistically significant
differences determined through the 2x2 ¥? test analysis.
These variables included gender, age, mechanical
complications, revision due to infection, diagnosis of blood
pressure, osteoporosis diagnosis, and the presence of hip
arthroplasty. Subsequently, a binary logistic regression
analysis was conducted to ascertain the factors contributing
to the requirement for a revision procedure. The statistical
analysis of the data was performed using IBM SPSS Statistics
software, version 23. The results were considered statistically
significant at p< 0.05 with a confidence interval of 95%.

RESULTS

A total of 219.607 arthroplasty of the knee procedures,
including 210.519 primary arthroplasty of the knee and 8939
revision arthroplasty of the knee procedures, were performed
over a five-year period. Around 98.6% of arthroplasty
patients were aged 50 years and older. The rate of revision
arthroplasty of the knee was approximately 11% in patients
under 50 years old, whereas it was approximately 4% in
patients aged 50 years and older. The number of female
patients who underwent knee arthroplasty was
approximately five times higher than that of male patients.
While the revision rate was approximately 6% in male
patients, it was determined as approximately 4% in female
patients. Nearly 10% of patients received intensive care
treatment, and nearly 10% of the patients who underwent
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primary arthroplasty of the knee and approximately 13% of
the patients who underwent revision arthroplasty of the
knee received intensive care treatment (Table 1).

As expected, mechanical complications, which are
considered to have a significant impact among the causes of
revision arthroplasty, and revision due to infection, were
found to be more common in patients who underwent
revision arthroplasty. The occurrence of hip arthrosis was
approximately 0.032% in patients who underwent revision
arthroplasty, while this rate was observed to be 0.025% in
patients who underwent primary arthroplasty. Among the
entire group of arthroplasty patients, only 92 individuals
were diagnosed with polyarthrosis (Table 1).

Upon evaluating the infection rate among patients
following arthroplasty, it was identified in 0.74% of the

overall patient population. Among those who underwent
revision procedures, the post-procedure infection rate was
approximately 16.29%, whereas this rate was 0.08% for
primary procedures (Table 1).

Fourteen percent of the patients had diabetes, 18% had
hypertension, 1.7% had heart disease, and 0.2% had
osteoporosis. The prevalence rate of diabetes was
approximately 14% for both primary and revision
arthroplasty patient groups. While the rate of blood pressure
diagnosis in primary arthroplasty patients was around 18%,
this rate was 16% in patients who underwent revision
arthroplasty. The incidence of heart disease was
approximately 1.73% in primary arthroplasty patients and
1.78% inrevision arthroplasty patients. Atotal of 178 patients
also underwent hip arthroplasty (Table 1).

Table 1. Distribution of patients’ demographic and medical data by primary and revision knee arthroplasty procedures
Primary knee arthroplasty | Revision knee arthroplasty Total
n % n % n %
Male 33.785 15.4 1981 0.9 35.766 16.3
Gender
Female 176.883 80.5 6958 3.2 183.841 83.7
A <50 2772 1.3 336 0.2 3108 1.4
e
& =50 207.896 94.7 8603 3.9 216.499 98.6
) No 189.604 86.3 7811 3.6 197.415 89.9
Intensive care treatment
Yes 21.064 9.6 1128 0.5 22.192 10.1
. o No 210.378 95.8 4170 1.9 214.548 97.7
Mechanical complications
Yes 290 0.1 4769 2.2 5059 2.3
- o No 210.494 95.9 7483 3.4 217.977 99.3
Revision due to infection
Yes 174 0.1 1456 0.7 1630 0.7
. . No 210.126 95.7 8910 4.1 219.036 99.7
Hip arthrosis
Yes 542 0.2 29 0.0 571 0.3
) No 210.580 95.9 8935 4.1 219.515 100.0
Polyarthrosis
Yes 88 0.0 4 0.0 92 0.0
. No 180.943 82.4 7671 3.5 188.614 85.9
Diabetes
Yes 29.725 13.5 1268 0.6 30.993 14.1
. . No 172.459 78.5 7525 3.4 179.984 82.0
Hypertensive diseases
Yes 38.209 17.4 1414 0.6 39.623 18.0
No 207.013 94.3 8780 4.0 215.793 98.3
Heart diseases
Yes 3655 1.7 159 0.1 3814 1.7
. No 210.291 95.8 8913 4.1 219.204 99.8
Osteoporosis
Yes 377 0.2 26 0.0 403 0.2
) No 210.519 95.9 8910 4.1 219.429 99.9
Presence of hip arthroplasty
Yes 149 0.1 29 0.0 178 0.1
Total 210.668 95.9 8939 4.1 219.607 100.0
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Figure 1. Distribution of primary and revision knee arthroplasty procedures by years.

It is evident that both primary arthroplasty procedures
and revision arthroplasty procedures exhibit an upward
trend over the years (Figure 1).

Based on the x? test results of the variables that may be
the reasons for revision knee arthroplasty, the difference
between the revision rates between the patient groups was
found to be significant in terms of sex, age, mechanical
complication of the implant, infection complication of the
implant, tension, osteoporosis, presence of hip implant and
post-procedure infection (Table 2).

According to the outcomes of the binary logistic
regression as displayed in Table 3, revision arthroplasty of
the knee was performed nearly 1.5 times more frequently in
males than females, approximately 1000 times more
frequently in patients with mechanical complications of the
implant, approximately 500 times more frequently in
patients with infection complications, approximately 1.3
times more frequently in patients hypertension, and
approximately 4.7 times more frequently in patients without
hip implants (Table 3).

DISCUSSION

Total knee arthroplasty is one of the most successful
orthopedics surgeries, significantly reducing mortality (2).
Studies show that total knee arthroplasties (8) and their
revision rates (3,5,9) are increasing day by day and will
continue to increase in the future. Bhandari et al. reported
that the increase in the number of revision knee total knee
arthroplasty is due to the increase in the number of primary
procedures, prolongation of life expectancy, increase in
obesity rate, and decrease in the average age of patients who
underwent primary procedures (3). Hamilton et al. also found

96 TUSEB Dergi 2023;6(2):93-99

that performing the primary procedures at a young age and
performing the revision before the age of 75 increases the
probability of revision (2). This study revealed that knee
arthroplasty is conducted approximately five times more
frequently in women compared to men. Moreover, one of the
significant findings of this research was that the predominant
reasons for the revision total knee arthroplasty in public
hospitals across Tirkiye over five years were mechanical
complications of implants and implant-related infections. In
our study, the average revision rate was found to be
approximately 4%. In another study conducted in Tiirkiye, the
revision rate was reported as approximately 3.4% (10).

One of the most significant outcomes of our study, as well
as of previous studies, is the notable increase in the count of
primary and revision total knee arthroplasty procedures.
Kurtz et al., in their study, predicted that by 2030, the number
of primary knee arthroplasty procedures will increase by
174% and the number of revision knee arthroplasty will
increase by 137-601% (9). In a study conducted in Germany, it
was predicted that from 2020 to 2050, the number of total
knee arthroplasty primers will increase by 43% and the
number of revisions by 90% (11). It has also been reported
that with the increase in the elderly population, the rate of
knee or hip prosthesis presence in the Swedish population
increased from 2.5% in 2010 to 3.2% in 2021, and in 89 years
old the population knee prosthesis rate reaching 2021
increased to 9.4%. Moreover, knee prostheses were found to
be more common in the female population (12). In a study
conducted in England, it is predicted that the number of
total knee arthroplasty will increase by 117% from 2012 to
2030 (13). In our study, it was found that the number of
primary total knee arthroplasty increased by 70.1% and the
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Table 2. Comparison of primary and revision arthroplasty procedures by patient groups
Primary knee arthroplasty (n) | Revision knee arthroplasty (n) | Total (n) p
Male 33.785 1981 35.766
Gender <0.001*
Female 176.883 6958 183.841
<50 2772 336 3108
Age <0.001*
=50 207.896 8603 216.499
No 210.378 4170 214.548
Mechanical complications <0.001*
Yes 290 4769 5059
No 210.494 7483 217.977
Revision due to infection <0.001*
Yes 174 1456 1630
. . No 210.126 8910 219.036
Hip arthrosis 0.222
Yes 542 29 571
No 210.580 8935 219.515
Polyarthrosis 0.893
Yes 88 4 92
. No 180.943 7671 188.614
Diabetes 0.842
Yes 29.725 1268 30.993
. . No 172.459 7525 179.984
Hypertensive diseases <0.001*
Yes 38.209 1414 39.623
No 207.013 8780 215.793
Heart diseases 0.756
Yes 3655 159 3814
. No 210.291 8913 219.204
Osteoporosis 0.015*
Yes 377 26 403
. No 210.519 8910 219.429
Presence of hip arthroplasty <0.001*
Yes 149 29 178
Total 210.668 8939 219.607
*p<0.05.

Table 3. Logistic regression results of revision knee arthroplasty procedure

95% ClI for Exp (B)

Wald P Exp (B) Lower Upper
Constant 879.433 <0.001* 33.880.225
Gender (1) 89.645 <0.001* 1.506 1.384 1.639
Mechanical complications (1) 12.537.086 <0.001* 0.001 0.001 0.001
Revision due to infection (1) 5.954.993 <0.001* 0.002 0.001 0.002
Hypertensive diseases (1) 30.182 <0.001* 1.315 1.192 1.450
Presence of hip arthroplasty (1) 21.320 <0.001* 0.214 0.111 0.412

Dependent variables: Revision knee arthroplasty
Model Chi-square value= 41969.356; p< 0.05.
Cox-Snell R2=0.174; Nagelkerke R2= 0.603.
*p<0.05

number of revisions by 96.1% from 2013 to 2017 in Turkiye.
The rise in the quantity of both primary and revision total
knee arthroplasties in Tiirkiye highlights the necessity for
conducting projection studies. These studies are essential

for strategic health service provisioning and precise resource
planning in the forthcoming years. This matter is widely
acknowledged as one of the paramount concerns within
health policies.
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Table 4. Logistic regression model classification table

Predicted
Primary knee arthroplasty Revision knee arthroplasty Percentage correct
Primary knee arthroplasty 210.209 459 99.8
Revision knee arthroplasty 2770 6169 69.0
Overall percentage 98.5

The cut value is 0.500.

In this study, the revision rate among the total number of
knee arthroplasties was found to be lower in women
(approximately 3.9%) than in men (5.9%). The rate of revision
total knee arthroplasty in patients over 50 years of age
(approximately 12%) was found to be approximately three
times higher than in patients aged 50 years and younger
(approximately 4.1%). In addition, the revision rate was
foundtobehigherin patients with osteoporosis, hypertension,
mechanical complications of prostheses, hip prostheses, and
infection compared to the opposite groups. In their study, Dy
et al. reported that the revision rate was higher in patients
younger than 50 years of age compared to older patients (14).
However, an alternate study did not establish a significant
variance in revision rates across age groups (15). While
diabetes is recognized to amplify complications (16), this
current study did not reveal a noteworthy correlation
between the presence of diabetes and the need for revision
knee arthroplasty. Revision rates are of great importance for
health service delivery cost, quality, and future health service
planning. Koh et al. found the revision rate to be 6.1% in their
study covering 15 years of follow-up. Within the same study,
the researchers identified periprosthetic joint infection and
aseptic loosening as the primary reasons for revisions (17).
Similarly, another study noted that infection and loosening
stood out as the predominant causes for revising total knee
arthroplasties (18). In our study, aseptic loosening and
periprosthetic joint infection emerged as the foremost factors
driving the need for revisions.

This study has some limitations. Firstly, it has a
retrospective design. Secondly, costs could not be evaluated
in the study.

CONCLUSION

In this study, changes in the rates of primary and revision
total knee arthroplasty procedures performed in Tirkiye
between 2013 and 2017 were examined based on the
demographic and medical characteristics of the patients
over the years. Additionally, the reasons for revision knee
arthroplasty were investigated. The research results are
expected to provide insights into healthcare delivery costs,
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revision rates, healthcare quality, and healthcare planning
pertaining to primary and revision knee arthroplasty in the
coming years.

As in other countries, the number of primary and revision
total knee arthroplasty is increasing rapidly in Tirkiye.
Inadequate healthcare quality and patient characteristics
can cause an increase in revision rates.

Identifying healthcare service requirements for the
upcoming years and strategizing healthcare service delivery
is an important issue for public health in Tiirkiye. Projection
studies may offer benefits by enhancing the accuracy of
healthcare service planning.
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