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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Total hip arthroplasty is considered an effective surgery to 

restore limb function, reduce pain, and improve patient quality 
of life. The number of primary THAs is increasing every year, 
but despite the success rates, revision surgery remains a serious 
complication. The purpose of this review is to summarize current 
scientific evidence and evaluate patient-related risk factors and 
their impact on the clinical and functional outcomes of primary 
THA and revision. Among the demographic factors that have a 
strong influence on the outcome of THA are age and body mass 
index. It has been shown that young people have a high risk of 
aseptic loosening and dislocation, and the risk of complications 
such as thromboembolism and infection is higher in the elderly 
and senile. The risk of revision and complications after primary 
THA is significantly increased in people with high body weight 
and obesity. A strong risk factor causing complications is 
smoking and alcohol abuse. The review analyzed the influence 
of various diseases present in patients as risk factors for various 
postoperative complications: osteoporosis, diabetes mellitus, 
rheumatoid arthritis, avascular necrosis, neurological diseases. 
An increased risk factor for dislocation and an important 
reason for surgical revision after primary THA is a history 
of orthopedic disease and spinal surgery (lumbar stenosis, 
scoliosis, spondylosis, discectomy, and trauma). Understanding 
patient-related factors is important for clinical decision making 
in primary THA and revision and contributes to understanding 
which patients will be at the highest risk of complications after 
surgery.

Key words. Total hip arthroplasty, complications, risk factors 
for complications, demographic, diseases.
Introduction.

Total hip arthroplasty (THA) results in rapid recovery of limb 
function after surgery. THA is used for osteoarthritis, femoral 
neck fracture – especially effective in displaced subcapital 
fractures (Garden types III or IV), intracapsular displaced 
fractures, avascular necrosis of the femoral head, hip dysplasia, 
ankylosing spondylitis, rheumatoid and traumatic arthritis 
[1-5]. Reconstruction of the hip joint by arthroplasty helps to 
eliminate clinical symptoms – relieves pain, restores motor 
function, which contributes to the improvement of the patient's 
quality of life. The number of THA is increasing every year due 
to the increase in the population of elderly and senile people 
with osteoporosis and osteoarthritis. Falls of a person with 
osteoporosis from a height of his height (low-energy fracture) or 
high-energy injuries (fall from height, motorway trauma, etc.) 
can lead to femoral neck fracture. Due to loss of limb function 
due to fracture or other conditions, mobility of the elderly is 

impaired, care needs increase, and morbidity and mortality 
increase. Early mobilization of the patient group using THA 
helps in prevention of various complications.

Despite high success rates of primary THA, improvements 
in surgical technique and implant design, revision surgery 
continues to be a serious complication. The rate of revision 
THAs (RTHA) has increased by 25.6% from 2011–2015 to 
2016–2020, but it is positive that the time between primary and 
RTHAs has increased from 8.8 ± 7.0 years to 10.2 ± 6.8 years 
[6]. The incidence of primary THAs is predicted to increase 
from 2014 to 2030 from 43% to 70%, with RTHAs increasing 
proportionately accordingly [7]. Based on an analysis of 219 
revision surgeries, the leading causes within 5 years after 
primary THA were periprosthetic joint infection (29.6%), 
aseptic loosening (28.4%), and instability (22.2%). Five years 
after THA, late failures were aseptic loosening (75.4%), 
followed by periprosthetic fracture (8.0%) and polyethylene 
wear (5.8%) [8]. Implant-derived particulate debris causes an 
inflammatory reaction, bone resorption, and can lead to aseptic 
loosening, dislocation, and fracture [9,10].

Identifying risk factors, establishing their role, and validating 
the causes of failure after primary THA are important for 
developing new strategies to improve prosthetic longevity. Risk 
factors for THA instability are multifactorial. Patient-related 
factors (demographics, lifestyle, and diseases), preoperative, 
operative (implant selection, access, fixation method, surgical 
technique, etc.), and postoperative (rehabilitation measures, drug 
therapy, primarily aimed at reducing the risk of periprosthetic 
osteolysis) factors have an impact on the outcome of primary 
total hip arthroplasty and are being actively investigated [11-
13].

This review aims to summarize the current scientific evidence 
and assess the risk рatient-related factors, their impact on 
clinical and functional outcomes of primary THA and revision.
Methodology.

A search of the scientific literature was conducted in electronic 
databases including Scopus, Google, Google Scolar, PubMed 
and Embase using the following keywords: risk factors for 
complications after primary and revision hip arthroplasty, age, 
gender, body mass index, height, lifestyle, osteoporosis, diabetes 
mellitus, rheumatoid arthritis, aseptic necrosis, neurological 
diseases, orthopedic diseases, and spinal surgery.
Demographic factors.

Patient age and functional activity are considered as risk factors 
affecting complications of primary THA and revision [11,14]. 
After primary THA, a high risk of surgical site infection was 
observed in the age group of 76–80 years (adjusted odds ratio 
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non-obese individuals (BMI < 30 kg/m2) are routinely operated 
on at 69.1 years of age, obese individuals (BMI between 30 kg/
m2 and < 40 kg/m2) earlier at a mean age of 65.5 years, and 
those with morbid obesity (BMI ≥ 40 kg/m2) significantly 
earlier at 60.6 years [23]. The risk of hip arthroplasty increases 
with increasing both BMI and weight gain for every 5 kg. A 
comparison of a group of women weighing 75 kg with women 
<60 kg showed that the relative risk of THA was 2.37 times 
higher in the former. 

Total hip arthroplasty in obese patients requires more 
preoperative optimization, is technically more complex, 
and has a high risk of complications, including an increased 
risk of revision [17,24,25]. It was found that for obese men 
and women after primary THA, the chance of revision is 
significantly increased (OR 1.66) [17]. In another study, 
when comparing obese women (BMI 30 kg/m2 or more) with 
women with low BMI < 22.5 kg/m2, the relative chance of 
revision was significantly higher in obese women (OR 2.47) 
[23]. Comparing body mass index (BMI) ≥30 and <30 kg/
m2 revealed an increased chance for dislocation after primary 
THA (OR 1.38) [19].  Obese patients have also been shown to 
have approximately 4.7 times increased aseptic loosening and 
osteolysis, which increases the risk of early revision surgery 
[26]. Obesity is considered to be an independent risk factor for 
early aseptic loosening of the endoprosthesis stem [27]. The rates 
of deep vein thrombosis, pulmonary embolism after primary 
THA were studied in patients with an elevated body mass index 
(BMI).  In one of the largest studies based on the American 
College of Surgeons National Surgical Quality Improvement 
Program (ACS-NSQIP) database from 2008 to 2016, evaluated 
30-day rates of deep vein thrombosis), pulmonary embolism, 
and combined venous thrombosis after primary THA in obese 
patients compared with normal weight patients [18]. In this 
study, obesity was considered in conjunction with other patient 
risk factors such as age, sex, race, patients' ASA physical status 
scores, diseases (diabetes, hypertension, chronic obstructive 
pulmonary disease), smoking status, type of anesthesia and 
serum albumin levels. The analysis showed that overweight or 
obese patients had an increased risk of pulmonary embolism 
but not deep vein thrombosis after primary THA, but there was 
no difference in the sample of patients after RTHA compared 
with normal weight patients. The authors consider this finding 
to be the result of a small sample size. Obese patients may be at 
increased risk of postoperative THA due to low postoperative 
activity, and elevated proinflammatory markers. In patients 
with high BMI, a strong association was found between age, 
high preoperative patient physical status index (ASA), vein 
thrombosis and pulmonary embolism [18].

An analysis of other risk factors for venous thromboembolism 
after primary THA is also presented. The authors identified 
3 major risk factors out of ten risk factors studied, including 
obesity (BMI ≥ 30), that were significantly associated with THA: 
a history of venous thrombosis (OR > 10.6), varicose veins (OR 
> 2.7), and congestive heart failure (OR > 2) [24]. There was 
also an 8 % to 30 % increased risk of venous thrombosis for 
female subjects (age ≥80 years) with hypertension and oncology 
with a predominance in blacks.

(AOR) 1.21) compared to the control age group of 61–65 years. 
Age ≤ 50 years was associated with a significantly lower risk of 
surgical site infection (AOR 0.64) [15]. Compared to middle-
aged patients, elderly patients have more risk factors (decreased 
immunity, nutritional deficiencies, diseases, age-related 
physiological and anatomical changes, etc.) that influence the 
predisposition to adverse effects of primary THA, including 
infections [15].   In a systematic review including 26 articles, 17 
reported a statistically significant association between age and 
revision risk [11]. Fifteen sources identified an increased risk 
of revision for younger patients, noting that the risk of revision 
decreases after every 10 years. The increased risk of revision 
arthroplasty in the younger patient group may be related to high 
activity levels and increased joint loading. In another study in 
individuals aged 46 to 50 years, the risk of possible revision 
surgery was calculated to be 27.6%, and as age increased from 
90 to 95 years, the probability of revision decreased to 1.1% [16]. 
High odds ratios of revision (OR 1.52) were found for patients 
younger than 75 years of age at the time of primary surgery [17]. 
It has also been shown that the risk of major complications such 
as deep vein thrombosis (DVT) and pulmonary embolism (PE) 
increases with age in primary THA and RTHA [18].

A risk factor affecting the outcome of THA is frailty 
and physical condition of the patient, which are assessed 
preoperatively using the 9-point The Clinical Frailty Scale 
(CFS) for adults over 65 years of age and the American Society 
of Anesthesiologists (ASA) classification based on five classes 
(ASA I–ASA V) to assess the physical condition of the patient. 
The authors observed favorable THA results and relatively 
low complication rates with CFS scores <5 [19], with high 
preoperative ASA scores being a negative factor.

Gender. The influence of gender on complications and implant 
failure is controversial, but most studies have considered male 
gender as a risk factor [11,19-21]. Based on the analysis of 18 
articles, seven of them reported an increased risk of revision 
for males and only one study (6%) reported an increased risk 
of revision for females [11]. There is a study that quantified the 
estimated lifetime risk of revision (LTRR) after total THA in 
63 158 patients. The authors found that in men in the 50–55 
age group, the LTRR was 24%, which is about 1.7 times higher 
than in women [20]. There is evidence of an increased risk 
of periprosthetic infection in men, as reported after analyzing 
623 253 primary THAs [22]. In general, when considering the 
effect of gender on primary THA outcomes, a limited number 
of studies should be noted. In addition, when considering the 
influence of gender on THA outcomes, it is necessary to consider 
other components, such as the patient's hormonal background, 
bone condition (osteopenia, osteoporosis), lifestyle, and other 
factors that require research.

Body mass index in the studies presented below, based on 
the classification proposed by the World Health Organization: 
underweight (BMI < 18.5 kg/m2), overweight (BMI 25–29.9 kg/
m2), class I obesity (BMI 30–34.9 kg/m2), class II obesity (BMI 
35–39.9 kg/m2) or class III obesity (BMI ≥ 40 kg/m2). 

Currently, approximately 27 % of primary THA in middle-aged 
women in the UK is obesity-related. When assessing the mean 
age of patients at the time of primary THA, it was found that 
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In this review, we do not analyze periprosthetic infection 
factors related to surgery and hospital infection, but overweight 
and obesity are also considered as increased risk factors for 
periprosthetic infection in patients after primary THA [21,28] 
with an RR of 2.40 [29]. Patients with BMI >30 had greater 
intraoperative blood loss than patients with BMI <30 [13].

Blood groups. Not only the BMI of the patient but also the 
blood group present in the patient can lead to intraoperative 
blood loss. A prospective study of women with blood groups A, 
B, AB, and 0, similar in age, body weight, and time of surgery, 
who underwent primary total hip arthroplasty was conducted 
[30]. A greater volume of blood loss was found in patients with 
blood type 0. The authors suggest that this may be due to low 
levels of von Willebrand factor, which is involved in stopping 
bleeding – it activates platelets and stabilizes clotting factor 
VIII. This factor is about 25% lower in people with blood group 
O than in people with blood groups A, B and AB [30].

Another study evaluated the association between ABO 
blood groups and the development of symptomatic venous 
thromboembolism in patients after primary total joint 
replacement. A multivariate regression model adjusted for 
risk factors including age, gender, BMI, smoking, type of 
surgery, previous venous thromboembolism, rheumatological 
diseases, malignancy, hypercoagulability status and venous 
thromboembolism prophylaxis was used [31]. It was found 
that the risk of symptomatic venous thromboembolism after 
total joint arthroplasty was statistically significantly increased 
in patients with blood type AB (OR 1.4). However, the risk of 
pulmonary embolism was increased in patients with this blood 
type only after total knee arthroplasty (OR 2.24), but not after 
THA (OR 0.742).

Patient height, in most studies, is considered as a risk factor 
for revision surgery after primary THA. A study analyzed 719 
patients (case-control) who underwent RTHA after THA and 
showed a high chance of revision for men ≥170 cm and for 
women ≥159 cm (OR 1.40) [17]. A British study comparing a 
group of tall patients (170 cm and above) with patients of short 
stature (<155 cm) also found a higher risk of TNA in the taller 
(OR 1.90) [23].
Lifestyle.

Smoking is considered a negative risk factor not only 
preoperatively but also after THA and other surgical 
interventions. As shown in a meta-analysis based on 40 studies 
of primary THA and TKA involving 3,037,683 cases, smoking 
increased total complications (OR 1.41), wound healing (OR 
1.77) and increased the odds ratio of joint infection (OR 1.84) 
[32]. In another study, after primary THA, smokers compared 
to non-smokers showed development of superficial or deep 
infection and infection requiring revision surgery, odds ratio 
OR 1.54 (95% CI: 1.25-1.91 [33]. In addition, patients who 
smoke usually have a higher risk of complications after THA: 
cardiac arrest (OR 4.90), cerebral circulatory failure (OR 2.22), 
pneumonia (OR 2.35), acute renal failure (OR 2.01), sepsis (OR 
4.35), and in-hospital death (OR 12.37) [32]. Smoking patients 
undergoing THA had higher 1-year mortality rates compared to 
nonsmokers and ex-smokers [34].

An increased risk of complications was observed in patients 
who smoked cigarettes within 90 days of primary THA. Higher 

rates of wound rupture, pneumonia, deep vein thrombosis, acute 
kidney injury, cardiac arrest, need for blood transfusion, re-
hospitalisation and longer length of stay were found compared 
with a control group of non-smoking patients [35]. Smokers 
showed higher rates of endoprosthesis stem dislocation and 
overall joint-related complications at 2 years compared to the 
control group [35]. Another study found that smoking affects 
aseptic loosening of the endoprosthesis (OR 1.62) and leads to 
revision with high frequency (OR 2.12) [32]. This may be due 
to impaired metabolic and bone quality, low serum levels of 
osteogenic markers compared to non-smokers. 

In addition, smoking has a toxic effect directly on bone cells 
(osteoblasts and their precursors), indirectly affects hormones, 
disrupts vitamin D metabolism, and leads to vasoconstriction, 
which impairs oxygenation and bone quality [36,37]. The 
combined effects of smoking and increased risk of infection 
contribute to early aseptic loosening of the joint, which increases 
the frequency of revision. In addition, smokers are more likely 
to be prescribed opioids (OR 1.64) for pain management after 
primary THA [32].

Alcohol. Alcohol abuse is considered an independent risk 
factor for complications after primary THA [38,39]. A study 
was conducted in which, after primary THA for osteoarthritis, 
complications were evaluated in three groups of patients: those 
diagnosed with alcoholism (identified by codes, ICD-9: 305.01 
and 305.02), alcohol dependence (ICD-9: 303.91 and 303.92) 
and a comparison control group [39]. Patients in the groups 
were matched according to age, gender, and comorbidities The 
duration of hospital stay was statistically significantly longer in 
the main group patients. At 90 days after THA, a high incidence 
of medical complications was found in the main group (45.94% 
vs. 12.25%, OR 2.89), including respiratory failure, impaired 
cerebral circulation, acute kidney injury, pneumonia, episodes 
of intestinal obstruction, urinary tract infection, and others. 
After 2 years, implantation-related complications amounted 
to 17.71% vs. 8.46% (OR 1.97), among which periprosthetic 
fractures, dislocations, revisions, and others, exceeded almost 
twice the rates of the control group [39]. 

Excessive alcohol consumption combined with smoking have 
been associated with a high incidence of periprosthetic joint 
infection [40].
Medical problems, Diseases.

Proximal femoral fractures, degenerative and inflammatory 
joint are most common in the elderly and elderly, often with a 
variety of somatic conditions. 

In the acute postoperative period, factors determining 
the length of hospital stay after primary THA have been 
studied, evaluating potentially modifiable risk factors, which 
include opioid use, hypotension (relative risk (RR) 1.232), 
low hemoglobin (RR 3.265), high glucose (RR 1.887) and 
high creatinine (RR 2.874) [41]. Non-modifiable risk factors 
determining the length of hospital stay after THA included 
non-white race (RR 1.497), single marital status (RR 1.724), 
older age (RR 1.330) and increased Charlson comorbidity index 
(RR 1.411), which predicts 10-year survival in patients with 
multiple comorbidities. Obesity, coronary heart disease and 
pulmonary hypertension were identified as independent risk 
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factors for deep periprosthetic infection after primary THA. If 
osteoporosis, diabetes mellitus (DM), cardiovascular and other 
diseases were present preoperatively or comorbidity was present 
in most patients, after primary THA, the risk of complications 
was significantly higher. 

Osteoporosis is the most common disease affecting bone 
quality in the elderly and seniors. Osteoporosis is divided into 
primary (postmenopausal, senile) or secondary osteoporosis, 
which is associated with a variety of endocrine and metabolic 
diseases, connective tissue, gastrointestinal and other chronic 
diseases, nutritional and lifestyle problems. Bone quality is 
important for the long-term success of osseointegration, as 
the bone-implant interface area must be able to withstand high 
physiological loads, and poor bone quality around the implant 
increases the risk of aseptic loosening and fracture. In patients 
with osteoporosis treated with primary THA after proximal 
femoral fracture or osteoarthritis, 3 major potential complications 
have been documented: intraoperative fracture, increased risk of 
periprosthetic fracture due to osteolysis with implant migration, 
or late aseptic loosening [12,42]. The fragility of osteoporotic 
bone leads to intraoperative fractures ranging from 0.3 % to 
7.8 %, and this variability in prevalence may reflect the use 
of different endoprosthesis stems and insertion methods [43]. 
To reduce the risk of complications, the International Society 
for Clinical Densitometry (ISCD) recommends bone mineral 
density assessment during orthopedic surgery [44], on the basis 
of which a rational approach to THA can be selected. 

Among the unmodifiable risk factors for fracture after THA, 
besides osteoporosis (Hazard ratio, HR 2.043) and osteoporotic 
bone resorption of the proximal femur (HR 1.627), older age 
(HR 1.026) and femoral neck fracture as primary disease 
(HR 4.536) are considered [45]. According to the National 
Osteoporosis Guideline Group (NOGG), 57% of patients with 
osteoporosis need treatment, but only 8% receive adequate 
treatment [46], which should be taken into account during the 
patient's rehabilitation period.

Diabetes mellitus is a common metabolic disease, with the 
number of patients increasing every year. While 425 million 
adults worldwide suffered from DM in 2017, this number is 
predicted to rise to 629 million in 2035 [46]. Diabetes mellitus 
is statistically significantly associated with an increased risk 
of proximal femur fractures (OR 2.07), with rates higher in 
type 1 DM (OR 5.76) than in type 2 DM (OR 1.34), as shown 
in a meta-analysis including 2,293 cases of proximal femur 
fractures among 6,995,272 participants [47]. The high risk of 
fracture has also been pointed out by other researchers [48]. The 
odds ratio between DM and the risk of proximal femur fracture 
was similar in men and women (OR 1.09). Type 2 DM has a 
negative impact on postoperative outcome, including hospital 
stay and the incidence of early re-hospitalisation after femoral 
neck fracture [49].

Similar to primary THA, after RTHA, the incidence of hospital 
postoperative complications was more common among patients 
with type 2 DM compared to patients without DM (19% vs. 
15.64), statistically significantly increased risks of postoperative 
infection (4.51% vs. 2.94%), acute posthemorrhagic anemia 

(7.21% vs. 5.62%), and urinary tract infection (1.13% vs. 
0.72%) [50]. In addition, ASA score ≥3 and DM were identified 
as significant risk factors for periprosthetic infection [21]. The 
comorbidities, older and senile age, and obesity increased the 
risk of periprosthetic infection [51]. An analysis of fourteen 
retrospective case-control and prospective cohort studies 
showed no association with venous thromboembolism after 
THA in patients with DM [24].

Neurological disorders. In patients with neurological 
diseases (Parkinson's disease, multiple sclerosis, cerebral palsy, 
Charcot's disease, poliomyelitis, spondylotic neuropathy and 
other conditions: stroke, brain injury, spinal cord injury, brain 
tumors, etc.) and the presence of a disorder in the hip joint, after 
THA, the pain in the joint is reduced and the function of the 
limb is improved [52]. However, there is an increased risk of 
complications with an incidence of up to 10.6 %, which mainly 
include dislocation of the endoprosthesis, compared to patients 
with THA without disease. A high odds ratio of dislocation (OR 
1.63) and (OR 1.96) has been found in Parkinson's disease and 
dementia, respectively [51]. Patients with Parkinson's disease 
are at increased risk of superficial wound infection and deep 
vein thrombosis, the length of hospital stay is increased [53], 
and the risk of periprosthetic infection is almost 2-fold [54].

In cerebral palsy, the most frequent complication was hip 
dislocation, followed by periprosthetic femoral fracture, which 
occurred intraoperatively or within 6 months after THA. Other 
complications were periprosthetic joint infections, aseptic 
loosening, deep vein thrombosis, heterotopic ossification, and 
wound dissection [55]. The increased risk of complications after 
THA should be taken into account when planning surgery in 
patients with neurological disorders and discuss possible risks 
with the caregivers [ 52].

Chronic lung disease has been considered as a risk factor with 
a 1.2-fold increase dislocation after THA [29,51]. In addition, 
ASA score ≥3 and pulmonary disease have been identified as 
significant risk factors for periprosthetic infection after primary 
THA [21].

Rheumatoid arthritis. Patients with rheumatoid arthritis 
had longer hospital stays after THA; in addition, the risk of 
periprosthetic joint infection was increased 1.37-fold [29]. In 
addition to infection, high incidence of complications such 
as aseptic loosening, dislocation, periprosthetic fracture and 
mortality. Patients who received biological therapy before 
surgery have an increased risk of infection (HR 1.35) and venous 
thromboembolism (HR 4.82) compared to patients who did not 
receive biological drugs, which should be taken into account 
when planning THA [56]. Analysis of results THA identified 
both non-modifiable risk factors (type of surgery, gender) and 
modifiable risk factors (postoperative blood transfusion) that 
contribute to better management of anemia [52].  

Orthopedic diseases and a history of spinal surgery (lumbar 
stenosis, scoliosis, spondylosis, discectomy, and trauma) are an 
increased risk factor for dislocation after primary THA with 
a high odds ratio (OR 1.89) and are an important reason for 
surgical revision [57]. A history of spondylosis is considered a 
strong independent predictor of dislocation after primary THA 
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(OR 2.45) [51], with long spondyloses increasing the risk of 
aseptic loosening (OR 2.33), dislocation (OR 3.25) infection 
(OR 2.14) and revision (OR 5.25), compared to controls [58].

Avascular necrosis. THA is used to treat late stages of 
avascular necrosis in 5-12% of cases. It has been found that the 
rate of medical complications in patients with avascular necrosis 
is higher compared to the control group (20.3% vs. 15.3%), they 
are more likely to undergo blood transfusion (19.6% vs. 13.9%), 
and they are twice as likely to be re-hospitalized (OR 2.093) 
[59]. The risk of endoprosthesis dislocation is also 1.6-fold 
higher [29].

Depression is a risk factor for complications after primary 
THA. In a study of the impact of first-time depression after 
primary THA, infection of the operated joint (OR 1.82), 
periprosthetic fracture (OR 1.72), and late hospital discharge 
(OR 1.59) were found [60]. The odds ratio of revision is elevated 
(OR 1.47). Another study also reported the effect of depression 
on increasing the risk of periprosthetic infection [22] and the 
risk of stem dislocation (OR 1.28) [51]. 
Conclusion.

Identifying risk factors as causes of THA failure is important 
and is the main link for developing new strategies to improve 
the endoprosthesis longevity. Understanding patient-related risk 
factors for THA and revision is important for clinical decision 
making to reduce the risk of complications. Although many 
studies have been conducted on patient demographic and medical 
risk factors, to date, there is no clear understanding of the role of 
individual factors in primary THA impairment and revision risk. 
Of the demographic factors, the greatest percentage of evidence 
is present for obesity. Obese patients have been shown to have 
an increased risk of operative and postoperative complications 
after primary THA and revision compared to patients with 
normal BMI. These complications are dominated by loosening, 
osteolysis, fractures, infection, and thrombosis. Complications 
associated with the risk of periprosthetic infection increase 
with age. The patient's blood group should also be considered 
in terms of risk stratification and prevention of bleeding and 
thromboembolism. In the preoperative period, special attention 
in planning surgery should be paid to patients who smoke and 
abuse alcohol, who have been shown to be at increased risk of 
developing multiple postoperative complications and revision 
after primary THA. The impact of osteoporosis on the outcome 
of THA may be related to a decrease in bone mineral density 
leading to bone fragility, alteration of the course of regeneration 
and periprosthetic fractures, the presence of diseases and 
other factors that require basic research. Risk factors for THA 
complications include diabetes mellitus, rheumatoid arthritis, 
avascular necrosis, neurologic diseases, etc. The contribution 
of orthopedic diseases and a history of spinal surgery to the 
development of complications after THA was evaluated.

The most common causes of THA complications that 
increase the risk of revision are loosening, dislocation, 
fractures, infection, etc., but the incidence and manifestation 
of complications vary according to patient demographics and 
medical data. Understanding risk factors, identifying groups 
of patients with specific characteristics that contribute to THA 
outcome, along with consideration of preoperative and operative 

factors, is important for clinical decision making during surgical 
treatment and rehabilitation.
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Резюме
Тотальное эндопротезирование тазобедренного сустава 

относят к эффективной операции для восстановления 
функции конечности, снижения боли и повышению качества 
жизни пациента. Количество первичных THA увеличивается 
с каждым годом, но, несмотря на показатели успеха, 
ревизионные операции продолжают оставаться серьёзным 
осложнением. Цель обзора – обобщить текущие научные 
данные и оценить пациент-связанные факторы риска, их 
влияние на клинические и функциональные результаты 
первичной THA и ревизии. Среди демографических 
факторов, оказывающих сильное влияние на исход THA, 
являются возраст и индекс массы тела. Показано, что 
высокий риск асептического расшатывания эндопротеза 
и вывиха имеют лица молодого возраста, а риск таких 
осложнений, как тромбоэмболии, инфекции – пожилого и 
старческого возраста. Значительно повышен риск ревизии 
и осложнений после THA у лиц с высокой массой тела 
и ожирением. Сильным фактором риска, вызывающим 
осложения, являются курение и злоупотребление 
алкоголем. В обзоре проанализировано влияние различных 
заболеваний, присутствующих у пациентов как факторов 
риска различных послеоперационных осложнений: 
остеопороза, сахарного диабета, ревматоидного артрита, 
аваскулярного некроза, неврологических заболеваний. 
Оценен вклад ортопедических заболеваний и операций на 
позвоночнике в анамнезе на риск развития осложнений 
после THA.  Понимание пациент-связанных факторов 
риска, имеет важное значение для принятия клинических 
решений при проведении первичной THA и ревизии, а также 
способствует пониманию, какие пациенты после хирургии 
будут подвергаться наибольшему риску осложнений.

Ключевые слова: эндопротезирование тазобедренного 
сустава, факторы риска осложнения, демографические, 
заболевания.
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