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Abstract
Introduction: Hip and knee arthroplasty are often accompanied by intraoperative and postoperative complications, and deaths after

hip and knee arthroplasty are not uncommon.

Purpose. To analyze publications on the incidence and causes of death at different times after hip and knee replacement for

osteoarthritis.

Materials and Methods: Literature data were searched in the PubMed and eLIBRARY open electronic scientific literature databases.
The search was carried out by keywords and phrases: knee osteoarthritis; hip osteoarthritis; knee replacement, hip replacement,

mortality. The search depth was 20 years.

Results: Most authors studying the incidence and causes of death after large joint arthroplasty use the following time-based periods:
intraoperative mortality, death rates in the early postoperative period; 30 and 90 days after surgery, and 1, 5 and 10 years after joint
replacement. Mortality rates, according to different researchers, range from 0.1-0.6% in the early postoperative period, reaching 25-

26% 10 years after hip and knee arthroplasty.

Conclusion: Studying the frequency and structure of deaths at different times after hip and knee arthroplasty performed in
connection with osteoarthritis will clarify the indications and contraindications for arthroplasty and develop a set of measures aimed

at reducing mortality at different times after replacing large joints with implants.
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Introduction

To date, joint replacement is considered to be one of the most
effective method of treating the extreme stages of osteoarthritis of
the hip and knee joints. Arthroplasty in these cases is the operation
of choice [1]. At the same time, THR and TKR does not always lead
to a positive outcome [2,3]. The development of complications
in both early and long-term postoperative periods undoubtedly
affects the quality of life of patients and the prognosis of disease

outcomes [3,4]. Postoperative mortality is not uncommon [5,6].

The technique and technologies of implant osteointegration
for endoprosthesis continue to be improved [7]. This leads to an
annual increase in the number of such operations, making them
the treatment of choice in most patients with hip and knee joint
pathology [7]. At the same time, the frequency of deaths after
arthroplasty of hip and knee does not have a steady downward
trend, which attracts the attention of specialists from different
countries to study the causes of deaths during arthroplasty of large
joints [8].

Aim
Analyze publications on the incidence and causes of death

at different times after hip and knee implant replacement for

osteoarthritis.

Materials and Methods

Literature data were searched in the PubMed and eLIBRARY
open electronic scientific literature databases. The search was
carried out by keywords and phrases: knee osteoarthritis; hip
osteoarthritis; knee replacement, hip replacement, mortality. The

search depth was 20 years.

Results

The number of patients undergoing replacement of large joints
of the lower extremities is growing annually [9]. For example, in
Russia the numbers of such operations were 21.6% in 2009 and
14.3%in 2010 [7].In 2016, about 100,000 hip or knee replacement
operations were performed in the Russian Federation [10]. The
report of the N.N. Priorov National Medical Research Center for
Medical Research in 2018 provides data on 116,597 operations, of
which 70,316 are hip arthroplasty and 42,904 are knee arthroplasty
in a ratio of 1.6: 1.0.
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Along with the increase in the number of arthroplasty, the
number of revision arthroplasty is inevitably increasing, the
frequency of which, according to some authors, will be 10% of the
number of primary operations, or about 400,000 cases per year
[11]. According to R.M. Tikhilov et al. (2008) the proportion of
revision arthroplasty in large centers of the world is 4:1 and even
3:1 will be in the near future, for every two primary operations,

there may be one revision arthroplasty or its component [7].

According to LI. Shubnyakov et al. (2021) the ratio of men to
women in primary joint replacement is 1.4: 1, however, it was
variable for all years, both in primary and revision arthroplasty of
hip joint, from 1:1 to 1.8: 1 [12].

According to the R.R. Vreden National Medical Research Center
Register, the average age of patients in the register database was
57.8 years, this age is significantly less than data from national
registers of European countries, in which the average age ranges
from 68 to 70 years. Differences in age were also noted among men
and women who underwent joint replacement surgery, amounting
to 55.5 years in men and 58.8 years in women. According to
the same register from 2007 to 2020 the main most frequent
indications to operation were: primary coxarthrosis, displastic
coxarthrosis, aseptic necrosis of a head of a femur, post-traumatic

coxarthrosis [12].

According to M.Inacio et al. (2017), the incidence of death early
after surgery, according to most authors, ranges from 0.6% in
primary TKR to 1.8% in revision arthroplasty. Mortality after THR
is 0.9% and does not change significantly regardless of the timing
of the intervention [13]. Basic information on mortality at different
times after arthroplasty of the knee and hip joints is given in Table
1.

Deaths in the early postoperative period (0-90 days post
operation) were analyzed separately. In THR, A. Pedersen et al.
(2011) showed that within amonth of surgery, there was anincrease
in mortality among these patients, but overall early mortality (0

to 90 days) was significantly lower than in the general population
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Authors Mortality rates
Miller, K.A. et al, 2003 [14] After THR: 90 days - 0,98%
Blom, A. et al, 2006 After THR: 90 days - 1%

[15]

(90-day mortality - 0.2% in patients under 70, 1.3% in patients aged
70 to 80, and 2.5% in patients over 80.)

Kirksey, M. et al, 2008 [16]

In-hospital mortality after THR 0.19%

after TKR - 0.09%

Parry, M. et al. 2008[17]

after THR for 30 and 90 days 0%

Aynardi M. et al, 2009[18]

after THR: 30 days - 0,24%

Lie, S. A. et al, 2010[19]

after THR and TKR: 30 days - 0,2%

Parry, M.C. et al, 2011[20]

after THR:
30 days - 0,4%

90 days - 0,8%

Singh, J. Aetal, 2011[21]

90 days after THR - 0,7%

90 days after TKR - 0,4%

Jamsen, E. et al, 2012[22]

after THR and TKR
30 days - 0,15%
90 days - 0,35%

1 year - 1,60%
3years-7,6%

5 years -16%

Singh, J. A. et al, 2012[23]

Mortality after THR
7 days - 0.1%; 30 days - 0.2%; 90 days - 0.5%;
Mortality after TKR

7 days - 0.1%; 30 days - 0.2%; 90 days - 0.4%

Hunt L.P. et al, 2013[24]

90 days after THR in 2003 - 0.56%; in 2011 - 0.29%

Berstock, J.R. et al, 2014 [8]

after THR:
30 days - 0,3%

90 days - 0,65%

Hunt, L.P. et al, 2017]5]

Mortality after THR
<90 days - 0.64%, < 1 year - 0.41%

TKR <90 days - 0.53%, < 1 year - 0.35%
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Berstock, J.R. et al, 2018[25]

Mortality after TKR:
30 days - 0,20%

90 days - 0,39%

Choi HJJ. et al, 2021[26]

The in-hospital mortality rate after THR from 2005 to 2018 re-
mained unchanged at 0.04%,

the 90-day level was from 0.17% to 0.15%,

Annual mortality was from 0.78 to 0.54%

National Joint Registry for Eng-
land, Wales and Northern Ireland.

19 th Annual Report 2022 [27]
years - 25.6%

-26.1%

Mortality after THR

30 days - 0.2%; 90 days - 0.5%; 1 year - 1.5%; 5 years - 9.6%; 10

Mortality after TKR

30 days - 0.16%; 90 days - 0.3%; 1 year - 1%; 5 years - 8.7%; 10 years

Ali, Z. et al, 2023 [28]

Postoperative mortality after TKR 0.9%

Table 1: Mortality rates after hip and knee replacement

(0.8; 95% (CI) 0.7-0.9) [29]. It should be noted, however, that a
significant increase in early mortality was observed for patients
younger than 60 years and among patients who underwent THR
without comorbidity recorded before arthroplasty. J. Barrett et al.,
(2005) also showed that within 30 days after surgery, mortality
among THR patients increased, followed by a decrease in relative
mortality over time [30]. Li et al. (2010) compared the increased
risk of death with that in the general population and found an
excess mortality of 0.12%, within 26 days and 0.26% 30 days after
hip replacement [31].

In their study, Aynardi M. et al., 2009, showed that cardiovascular
disease was responsible for the majority of deaths following
hip replacement. This group was represented by the following
diagnoses: acute coronary syndrome, stroke, pulmonary embolism
and cardiac arrhythmias. In addition, respiratory complications,

malignant neoplasms and sepsis were recorded as well [18].

Similar results were obtained by A. Pedersen et al, 2011.
Cardiovascular complications were the predominant cause of
death at different time intervals [29].

J.R. Berstock et al. (2014) noted in their meta-analysis that 6
of 7 studies examining mortality after hip and knee arthroplasty
reported higher mortality after hip replacement, but the
difference was not significant (p = 0.3 for both 30-day and 90-day
postoperative mortality) (5). The main cause of death was acute
cardiovascular disorders (acute myocardial infarction and acute
heart failure). At the same time, coronary artery disease accounts
for 41.1%, acute cerebrovascular accidents 23.1%, pulmonary
embolism 11.8% of deaths. [8]

In a study by Miller, K.A,, et al. (2003) cause of death within
90 days of arthroplasty surgery included 12 cases of myocardial
infarction (0.28%), 12 pulmonary embolism (0.28%), 5 pneumonia
(0.12%), 4 cases of congestive heart failure (0.09%), 2 cases of
sepsis, (0.05%), 1 respiratory arrest (0.02%), 1 cardiac arrhythmia
(0.02%), 1 renal insufficiency (0.02%), 1 lung cancer (0.02%), 1
suicide (0.02%).) and 2 multifactorial (0.05%). The cause of death
within 90 days after surgery in revision cases included 3 myocardial
infarctions (0.37%), 1 pulmonary embolism (0.12%), 1 pneumonia
(0.12%), 1 acute respiratory distress syndrome (0.12%) and 1
hemorrhage (0.12%) [14]

Citation: Ehsan Ulhagq, et al. “HIP and Knee Arthroplasty Deaths: Frequency and Causes". Acta Scientific Orthopaedics 7.11 (2024): 31-38.



HIP and Knee Arthroplasty Deaths: Frequency and Causes

According to a study by L.PHunt et al. (2017), malignancies
rank first among causes of death 33.8% [9037] of 26766 deaths
in patients undergoing total hip replacement and 33.3% [9917] of
29802 in patients undergoing knee replacement. The second place
was occupied by circulatory system disorders 32.8% [8784] of
deaths in patients with total hip replacement and 33.3% [9,932]
deaths in patients with total knee replacement). Respiratory
system disorders (10.9% [2,928] deaths in total hip arthroplasty
patients and 9.8% [2,932] deaths in total knee arthroplasty
patients) and digestive system diseases (5.5% [1,465] deaths in
total hip arthroplasty patients and 5.3% [1,572] deaths in patients
who had total hip arthroplasty) [5]

Coronary artery disease was the most common cause of death
within 90 days (29% [431] deaths in patients with primary hip
replacement and 31% [436] deaths in patients with primary knee
replacement). There was an increased risk of death from causes
associated with pathology of the cardiovascular, respiratory and
digestive systems within 90 days after surgery compared to a
period of 91 days to 1 year after surgery [5].

In knee arthroplasty, early postoperative mortality is generally
slightly lower at 1.08 (95% confidence interval (CI): 1.06 to 1.09),

however, this is 8% higher compared to the general population.

In many studies on the causes of death in the long term after
THR and TKR, it is diseases of the cardiovascular system that are
the main, but not the only cause of death. During 5 years of follow-
up, according to Y. Zhou et al. 2023, there is a decrease in mortality
(0.59 95% CI: 0.57-0.60), but the situation changes dramatically in
the long-term follow-up period. In patients who have undergone
total knee replacement with a follow-up period of more than 11
years, especially in men over the age of 75, mortality increases
significantly (3.13 [95% Cl: 2.95-3.31) [32]. Of course, the increase
in mortality cannot be associated only with arthroplasty, however,
the data significantly exceed the risks in the general population.
Ramiah, R. D. et al (2007) and Lie S.A. et al. (2000) reported an
increase in late relative mortality after THR in patients younger
than 60 years of age with osteoarthritis and in patients not
previously hospitalized, indicating that THR poses a risk that
becomes most apparent in patients with a initially low risk of death
[33,34]. Considering the currentincrease in the number of THR and
TKR performed in young healthy patients, as well as the constant

expansion of indications for these interventions, due to the higher

35
expectations regarding the quality of life of patients, it is necessary
to pay more attention to the criteria for selecting patients and the
feasibility of performing operations taking into account risks both

in the early and distant postoperative periods.

Hip and knee arthroplasty is carried out all over the world,
but the results of the operations performed cannot be called
unambiguously positive. A significant part of patients who
underwent total hip replacement remains dissatisfied with the
results of surgical treatment, especially the results of revision
arthroplasty [35, 36].

Discussion

Despite the effectiveness of arthroplasty, a significant number of
publications on postoperative complications appear. Their number
does not tend to decrease and is growing simultaneously with an
increase in the frequency of operations performed. Fatal outcomes
after THR and TKR are not uncommon. Their frequency has also
not declined in recent years. There are few studies on the frequency
and causes of deaths after arthroplasty of hip and knee joint. As
a rule, researchers in their publications mention intraoperative

mortality or mortality in the early postoperative period.

In recent years, the term “endoprosthesis survival” has
appeared. Many experts focus on this very concept. This term only
reflects the condition of the implant and its relationship with the

bone.

In a literature review, Mei X.Y et al., (2019) present the results
of survival of prostheses over different periods of time [37]. The
survival rate of endoprostheses in the sample over 12 years,
calculated using the Kaplan-Meier method, was 89% (80-97%),
taking into account the totality of all revisions. [38] The survival
of the cemented acetabular component over a 15-year observation
period is the most significant one, corresponding to 0.971 standard
units. [42].

However, when assessing the survival of the endoprosthesis, the
general condition of the patient is not taken into account, which
subsequently leads to the “distorted” results of the operations
performed and does not allow fully assess the effectiveness of
the operation and the percentage of complications that lead to
death [39,40]. Many researchers prefer to use the assessment of
the functional results of THR and TKR and the assessment of the
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quality of life of patients [41,42]. Data on functional outcomes and
quality of life of patients are much worse. So, according to B.G.
Aliev et al. (2022) only 86% of patients have an excellent and good
quality of life 5 years after THR [43].

Thus, information about deaths is not taken into account by
all specialists involved in hip and knee arthroplasty. And the
works devoted to the analysis of the causes of death in different

postoperative periods are isolated and contradictory.

Conclusions

In general, the following conclusions can be made:

1. The mortality rate after joint replacement with an implant
in the early postoperative period averages 0.21% with hip

replacement and 0.16% with knee replacement [27].

2. In the early, as well as in the long-term after THR and TKR,

mortality exceeds that in the average population.

3. The main cause of death in the long term after arthroplasty
according to most authors is the pathology of CCC; further in
frequency are malignant tumors, diseases of the respiratory

system and intoxication.

Conflict of interest

The authors declare that there is no conflict of interest.

Funding source

Study was conducted without sponsorship.

Bibliography

1. Sereda AP, et al. “Epidemiology of hip and knee replacement
and periprosthetic infection in the Russian Federation”.
Traumatology and Orthopedics of Russia 27.3 (2021): 84-93.

2. Tkachenko AN, et al. “Causes of unsatisfactory results of
arthroplasty of the knee joint osteoarthritis in long-term
postoperative period: literature review. N.N". Priorov Journal
of Traumatology and Orthopedics 29.3 (2022): 317-328.

3. Zagorodny NV, et al. “Hip replacement in coxarthrosis”.
Moscow: GEOTAR-Media (SMART series) (2022): 240.

4. Bozic K], et al. “Variation in hospital-level risk-standardized
complication rates following elective primary total hip and
knee arthroplasty”. The Journal of Bone and joint Surgery 96-
A8 (2014): 640-647.

10.

11.

12.

13.

14.

15.

16.

17.

36
Hunt LP, et al. “The Main Cause of Death Following Primary
Total Hip and Knee Replacement for Osteoarthritis”. The
Journal of Bone and Joint Surgery 99.7 (2017): 565-575.

Mahomed NN,, et al. “Epidemiology of Total Knee Replacement
in the United States Medicare Population” The journal of
Bone and Joint Surgery (American) 87.6 (2005): 1222-1228.

Tikhilov RM,, et al. “Current trends in orthopedics: revisions
of the acetabular and femoral components”. Traumatology and
Orthopedics of Russia 18.4 (2012): 5-16.

Berstock JR, et al. “Mortality after total hip replacement
surgery”. Bone and joint Research 3.6 (2014): 175-182.

Shichman [, et al. “Projections and Epidemiology of Primary
Hip and Knee Arthroplasty in Medicare Patients to 2040-
2060". Journal of Bone and joint Surgery 8.1 (2023):e22.00112.

Shubnyakov 1II., et al. “Epidemiology of primary hip
arthroplasty based on data from the arthroplasty register of
the RNIITO R.R. Vredena”. Traumatology and Orthopedics of
Russia 23.2 (2017): 81-101.

Schwartz AM,, et al. “Projections and Epidemiology of Revision
Hip and Knee Arthroplasty in the United States to 2030"
Journal of Arthroplasty 35.6S (2020): S79-S85.

Shubnyakov II.,, et al. “Main trends in hip arthroplasty based
on data from the arthroplasty register of the National Medical
Research Center of Orthopedic Traumatology named after. R.R.
Harmful from 2007 to 2020”. Traumatology and Orthopedics of
Russia 27.3 (2021): 119-142.

Inacio M., et al. “Mortality After Total Knee and Total Hip
Arthroplasty in a Large Integrated Health Care System”. The
Permanente Journal 21 (2017): 16-171.

Miller KA., et al. “Early Postoperative Mortality Following Total
Hip Arthroplasty in a Community Setting: A Single Surgeon
Experience”. lowa Orthopedic Journal 23 (2003): 36-42.

Blom A, et al. “Early death following primary total hip
arthroplasty: 1,727 procedures with mechanical thrombo-
prophylaxis”. Acta Orthopaedica 77.3 (2006): 347-350.

Kirksey M., et al. “Trends in In-Hospital Major Morbidity and
Mortality After Total Joint Arthroplasty: United States 1998-
2008 15.2 (2012): 321-327.

Parry M., et al. “Ninety-day mortality after elective total hip
replacement”. The Journal of Bone and Joint Surgery 90-B.3
(2008): 306-307.

Citation: Ehsan Ulhagq, et al. “HIP and Knee Arthroplasty Deaths: Frequency and Causes". Acta Scientific Orthopaedics 7.11 (2024): 31-38.


https://doaj.org/article/9356818f9f7d4614892145d055150d31
https://doaj.org/article/9356818f9f7d4614892145d055150d31
https://doaj.org/article/9356818f9f7d4614892145d055150d31
https://journals.eco-vector.com/0869-8678/article/view/101085
https://journals.eco-vector.com/0869-8678/article/view/101085
https://journals.eco-vector.com/0869-8678/article/view/101085
https://journals.eco-vector.com/0869-8678/article/view/101085
https://pubmed.ncbi.nlm.nih.gov/24740660/
https://pubmed.ncbi.nlm.nih.gov/24740660/
https://pubmed.ncbi.nlm.nih.gov/24740660/
https://pubmed.ncbi.nlm.nih.gov/24740660/
https://pubmed.ncbi.nlm.nih.gov/28375889/
https://pubmed.ncbi.nlm.nih.gov/28375889/
https://pubmed.ncbi.nlm.nih.gov/28375889/
https://pubmed.ncbi.nlm.nih.gov/15930530/
https://pubmed.ncbi.nlm.nih.gov/15930530/
https://pubmed.ncbi.nlm.nih.gov/15930530/
https://pubmed.ncbi.nlm.nih.gov/35276275/
https://pubmed.ncbi.nlm.nih.gov/35276275/
https://pubmed.ncbi.nlm.nih.gov/35276275/
https://pubmed.ncbi.nlm.nih.gov/24894596/
https://pubmed.ncbi.nlm.nih.gov/24894596/
https://pubmed.ncbi.nlm.nih.gov/36864906/
https://pubmed.ncbi.nlm.nih.gov/36864906/
https://pubmed.ncbi.nlm.nih.gov/36864906/
https://journal.rniito.org/jour/article/view/730
https://journal.rniito.org/jour/article/view/730
https://journal.rniito.org/jour/article/view/730
https://journal.rniito.org/jour/article/view/730
https://pubmed.ncbi.nlm.nih.gov/32151524/
https://pubmed.ncbi.nlm.nih.gov/32151524/
https://pubmed.ncbi.nlm.nih.gov/32151524/
https://journal.rniito.org/jour/article/view/1663
https://journal.rniito.org/jour/article/view/1663
https://journal.rniito.org/jour/article/view/1663
https://journal.rniito.org/jour/article/view/1663
https://journal.rniito.org/jour/article/view/1663
https://pubmed.ncbi.nlm.nih.gov/28746022/
https://pubmed.ncbi.nlm.nih.gov/28746022/
https://pubmed.ncbi.nlm.nih.gov/28746022/
https://www.tandfonline.com/doi/full/10.1080/17453670610046244
https://www.tandfonline.com/doi/full/10.1080/17453670610046244
https://www.tandfonline.com/doi/full/10.1080/17453670610046244
https://pubmed.ncbi.nlm.nih.gov/22652311/
https://pubmed.ncbi.nlm.nih.gov/22652311/
https://pubmed.ncbi.nlm.nih.gov/22652311/
https://boneandjoint.org.uk/Article/10.1302/0301-620X.90B3.19935
https://boneandjoint.org.uk/Article/10.1302/0301-620X.90B3.19935
https://boneandjoint.org.uk/Article/10.1302/0301-620X.90B3.19935

HIP and Knee Arthroplasty Deaths: Frequency and Causes

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Aynardi M. et al. “Early mortality after modern total
hip arthroplasty”. Clinical Orthopaedics 467.1 (2009): 213-
128.

Lie SA,, et al. “Duration of the Increase in Early Postoperative
Mortality After Elective Hip and Knee Replacement”. The
Journal of Bone and Joint Surgery-American 92.1 (2010): 58-
63.

Parry MC, et al. “Early Death Following Primary Total Knee
Arthroplasty”. The Journal of Bone and Joint Surgery 93.10
(2011): 948-953.

Singh JA,, et al. “Cardiac and thromboembolic complications
and mortality in patients undergoing total hip and total knee
arthroplasty”. Annals of the Rheumatic Diseases 70.12 (2011):
2082-2088.

Jamsen E., et al. “Predictors of mortality following primary hip
and knee replacement in the aged”. Acta Orthopaedica 84.1
(2012): 44-53.

Singh JA and Lewallen DC. “Ninety-day Mortality in Patients
Undergoing Elective Total Hip or Total Knee Arthroplasty”. The
Journal of Arthroplasty 27.8 (2012): 1417-1422.el.

Hunt LP, et al. “90-day mortality after 409,096 total hip
replacements for osteoarthritis, from the National Joint
Registry for England and Wales: a retrospective analysis”.
Lancet 382.9898 (2013): 1097-1104.

Berstock JR,, et al. “20 Mortality After Total Knee Arthroplasty:
A Systematic Review of Incidence, Temporal Trends, and Risk
Factors”. The Journal of Bone and Joint Surgery 100.12 (2018):
1064-1070.

Choi HJ.,, et al. “Incidence and risk factors analysis for mortality
after total knee arthroplasty based on a large national database
in Korea". Scientific Reports 11.15772 (2021): 1-9.

National Joint Registry for England, Wales and Northern
Ireland. 19*" Annual Report (2022).

Ali Z Umer M and Noordin S. “Thirty-Day Morbidity and
Mortality After Total Knee Replacement in a Tertiary Care
Hospital in Pakistan”. Cureus 15.2 (2023): e35409.

Pedersen AB,, et al. “Short- and long-term mortality following
primary total hip replacement for osteoarthritis: a Danish
nationwide epidemiological study”. The Journal of Bone and
Joint Surgery 93.2 (2011): 172-177.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

37
Barrett J., et al. “Survival Following Total Hip Replacement”.
The Journal of Bone and jJoint Surgery (American) 87.9 (2005):
1965-1971.

Lie SA Pratt N., et al. “Duration of the Increase in Early
Postoperative Mortality After Elective Hip and Knee
Replacement”. The Journal of Bone and Joint Surgery-American
92.1 (2010): 58-63.

Zhou Y, et al. “Assessing the Mortality Rate After Primary Total
Knee Arthroplasty: An Observational Study to Inform Future
Economic Analysis”. The Journal of Arthroplasty 38.11 (2023):
2328-2335.

Ramiah RD,, et al. “Ten-year life expectancy after primary total
hip replacement”. The Journal of Bone and Joint Surgery. British
Volume 89.10 (2007): 1299-1302.

Lie SA,, et al. “Mortality after total hip replacement: 0-10-year
follow-up of 39,543 patients in the Norwegian Arthroplasty
Register”. Acta Orthopaedica Scandinavica 71 (2000): 19-27.

Arden N,, et al. “Lower limb arthroplasty: can we produce a
tool to predict outcome and failure, and is it costeffective? An
epidemiological study”. NIHR Journals Library 5.12 (2015).

Wilson I Bohm E., et al. “Orthopaedic registries with patient
reported outcome measures”. EFORT Open 4.6 (2019): 357-
367.

Mei XY, et al. “Long-term outcomes of total hip arthroplasty
in patients younger than 55 years: a systematic review of the
contemporary literature”. Canadian Journal of Surgery 62.4
(2019): 249-258.

Lyubchak VV, et al. “Medium-term and long-term results of
hip replacement using a metal-metal friction pair”. Pirogov
Journal of Surgery 10 (2019): 55-61.

Havelin L Espehaug B., et al. “Charnley total hip prostheses.
A review of eight thousand five hundred and seventy-nine
primary arthroplasties from the Norwegian Arthroplasty
Register”. Journal of Bone and Joint Surgery 77.10 (1995):
1543-1550.

Izmalkov SN, et al. “Medium-term and long-term results of
cement fixation of the acetabular component during total
hip replacement”. Journal of New Medical Technologies 24.2
(2017): 88-94.

Tkachenko AN,, et al. “Assessment of the dynamics of quality of
life by methods of survival analysis in patients who underwent
hip arthroplasty”. Orthopedic Genius 27.12 (2021): 527-531.

Citation: Ehsan Ulhagq, et al. “HIP and Knee Arthroplasty Deaths: Frequency and Causes". Acta Scientific Orthopaedics 7.11 (2024): 31-38.


https://pubmed.ncbi.nlm.nih.gov/18846410/
https://pubmed.ncbi.nlm.nih.gov/18846410/
https://pubmed.ncbi.nlm.nih.gov/18846410/
https://pubmed.ncbi.nlm.nih.gov/20048096/
https://pubmed.ncbi.nlm.nih.gov/20048096/
https://pubmed.ncbi.nlm.nih.gov/20048096/
https://pubmed.ncbi.nlm.nih.gov/20048096/
https://pubmed.ncbi.nlm.nih.gov/21593371/
https://pubmed.ncbi.nlm.nih.gov/21593371/
https://pubmed.ncbi.nlm.nih.gov/21593371/
https://pubmed.ncbi.nlm.nih.gov/22021865/
https://pubmed.ncbi.nlm.nih.gov/22021865/
https://pubmed.ncbi.nlm.nih.gov/22021865/
https://pubmed.ncbi.nlm.nih.gov/22021865/
https://pubmed.ncbi.nlm.nih.gov/23244785/
https://pubmed.ncbi.nlm.nih.gov/23244785/
https://pubmed.ncbi.nlm.nih.gov/23244785/
https://pubmed.ncbi.nlm.nih.gov/22554727/
https://pubmed.ncbi.nlm.nih.gov/22554727/
https://pubmed.ncbi.nlm.nih.gov/22554727/
https://pubmed.ncbi.nlm.nih.gov/24075049/
https://pubmed.ncbi.nlm.nih.gov/24075049/
https://pubmed.ncbi.nlm.nih.gov/24075049/
https://pubmed.ncbi.nlm.nih.gov/24075049/
https://pubmed.ncbi.nlm.nih.gov/29916935/
https://pubmed.ncbi.nlm.nih.gov/29916935/
https://pubmed.ncbi.nlm.nih.gov/29916935/
https://pubmed.ncbi.nlm.nih.gov/29916935/
https://www.nature.com/articles/s41598-021-95346-3
https://www.nature.com/articles/s41598-021-95346-3
https://www.nature.com/articles/s41598-021-95346-3
https://www.ncbi.nlm.nih.gov/books/NBK587525/
https://www.ncbi.nlm.nih.gov/books/NBK587525/
https://www.cureus.com/articles/137578-thirty-day-morbidity-and-mortality-after-total-knee-replacement-in-a-tertiary-care-hospital-in-pakistan
https://www.cureus.com/articles/137578-thirty-day-morbidity-and-mortality-after-total-knee-replacement-in-a-tertiary-care-hospital-in-pakistan
https://www.cureus.com/articles/137578-thirty-day-morbidity-and-mortality-after-total-knee-replacement-in-a-tertiary-care-hospital-in-pakistan
https://pubmed.ncbi.nlm.nih.gov/21282754/
https://pubmed.ncbi.nlm.nih.gov/21282754/
https://pubmed.ncbi.nlm.nih.gov/21282754/
https://pubmed.ncbi.nlm.nih.gov/21282754/
https://pubmed.ncbi.nlm.nih.gov/16140810/
https://pubmed.ncbi.nlm.nih.gov/16140810/
https://pubmed.ncbi.nlm.nih.gov/16140810/
https://pubmed.ncbi.nlm.nih.gov/20048096/
https://pubmed.ncbi.nlm.nih.gov/20048096/
https://pubmed.ncbi.nlm.nih.gov/20048096/
https://pubmed.ncbi.nlm.nih.gov/20048096/
https://pubmed.ncbi.nlm.nih.gov/37279845/
https://pubmed.ncbi.nlm.nih.gov/37279845/
https://pubmed.ncbi.nlm.nih.gov/37279845/
https://pubmed.ncbi.nlm.nih.gov/37279845/
https://pubmed.ncbi.nlm.nih.gov/17957067/
https://pubmed.ncbi.nlm.nih.gov/17957067/
https://pubmed.ncbi.nlm.nih.gov/17957067/
https://www.tandfonline.com/doi/abs/10.1080/00016470052943838
https://www.tandfonline.com/doi/abs/10.1080/00016470052943838
https://www.tandfonline.com/doi/abs/10.1080/00016470052943838
https://pubmed.ncbi.nlm.nih.gov/28678462/
https://pubmed.ncbi.nlm.nih.gov/28678462/
https://pubmed.ncbi.nlm.nih.gov/28678462/
https://pubmed.ncbi.nlm.nih.gov/31210973/
https://pubmed.ncbi.nlm.nih.gov/31210973/
https://pubmed.ncbi.nlm.nih.gov/31210973/
https://pubmed.ncbi.nlm.nih.gov/31348632/
https://pubmed.ncbi.nlm.nih.gov/31348632/
https://pubmed.ncbi.nlm.nih.gov/31348632/
https://pubmed.ncbi.nlm.nih.gov/31348632/
https://pubmed.ncbi.nlm.nih.gov/31626240/
https://pubmed.ncbi.nlm.nih.gov/31626240/
https://pubmed.ncbi.nlm.nih.gov/31626240/
https://www.semanticscholar.org/paper/The-effect-of-the-type-of-cement-on-early-revision-Havelin-Espehaug/60785df61bc5ecd9273574fedb7cc6f18e406a8a
https://www.semanticscholar.org/paper/The-effect-of-the-type-of-cement-on-early-revision-Havelin-Espehaug/60785df61bc5ecd9273574fedb7cc6f18e406a8a
https://www.semanticscholar.org/paper/The-effect-of-the-type-of-cement-on-early-revision-Havelin-Espehaug/60785df61bc5ecd9273574fedb7cc6f18e406a8a
https://www.semanticscholar.org/paper/The-effect-of-the-type-of-cement-on-early-revision-Havelin-Espehaug/60785df61bc5ecd9273574fedb7cc6f18e406a8a
https://www.semanticscholar.org/paper/The-effect-of-the-type-of-cement-on-early-revision-Havelin-Espehaug/60785df61bc5ecd9273574fedb7cc6f18e406a8a
https://www.researchgate.net/publication/356213058_Evaluation_of_the_quality_of_life_dynamics_by_methods_of_survival_analysis_in_patients_with_hip_joint_ar-throplasty
https://www.researchgate.net/publication/356213058_Evaluation_of_the_quality_of_life_dynamics_by_methods_of_survival_analysis_in_patients_with_hip_joint_ar-throplasty
https://www.researchgate.net/publication/356213058_Evaluation_of_the_quality_of_life_dynamics_by_methods_of_survival_analysis_in_patients_with_hip_joint_ar-throplasty

HIP and Knee Arthroplasty Deaths: Frequency and Causes

42. Aliev BG,, et al. “Assessment of the dynamics of quality of
life after arthroplasty of the hip and knee joints in comorbid
patients. Herald of North-Western State Medical University
named after L.I”. Mechnikov 15.1 (2023): 33-42.

43. Aliev BG. et al. “Frequency and structure of negative

consequences of hip replacement in the long term”. Novosti
Khirurgii 30.4 (2022): 392-400.

Citation: Ehsan Ulhagq, et al. “HIP and Knee Arthroplasty Deaths: Frequency and Causes". Acta Scientific Orthopaedics 7.11 (2024): 31-38.

38


https://colab.ws/articles/10.17816%2Fmechnikov112015
https://colab.ws/articles/10.17816%2Fmechnikov112015
https://colab.ws/articles/10.17816%2Fmechnikov112015
https://colab.ws/articles/10.17816%2Fmechnikov112015

	_GoBack

