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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
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number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
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of the article under the title “References”. All references cited in the text must be listed. The list of refer-
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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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
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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
RTHASs 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 patient-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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(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/m?), overweight (BMI 25-29.9 kg/
m?), class I obesity (BMI 30-34.9 kg/m?), class II obesity (BMI
35-39.9 kg/m?) or class III obesity (BMI > 40 kg/m?).

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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non-obese individuals (BMI < 30 kg/m?) are routinely operated
on at 69.1 years of age, obese individuals (BMI between 30 kg/
m? and < 40 kg/m?) earlier at a mean age of 65.5 years, and
those with morbid obesity (BMI > 40 kg/m?) 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/m? or more) with
women with low BMI < 22.5 kg/m? the relative chance of
revision was significantly higher in obese women (OR 2.47)
[23]. Comparing body mass index (BMI) >30 and <30 kg/
m? 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.



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
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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



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
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(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



(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
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factors, is important for clinical decision making during surgical
treatment and rehabilitation.
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IHanueHT-cBsI3aHHBbIC (PAKTOPBI, BJIUSIIONME HA PHCK
OCJIO’KHEHHI MocJIe NepBUYHOI TOTAIbHON apTPOIJIACTHKH
Ta300eAPEHHOT0 CyCTaBa

@.X. Ymapos, XK./1. YpazoaeB

"Tocyoapcmeennoe yupeosicoenue "Pecnybnuxanckutl
CREYUANUZUPOBAHHBIL  HAYYHO-NPAKMUYECKUL  MeOUYUHCKULL
yenmp mpaemamonocuu u opmoneouu Munucmepcmea
30pasooxpanenuss Pecnybnuxu Y3z6exucman", o. Tawxenm,
Pecnybnuxa Y3oexucman.

’I'ocydapcmeennoe yupesicoenue « PecnyOnukanckull Hayunwlil
yewmp IKCMPEHHOU MeOUYUHCKOU nomowu XopesmcKuil
obnacmuou  Quiuan  Munucmepcmea  30pagooxpaHerus
Pecnybnuku Yzoexucmany, e. Ypeenu, Yzbexucman.

Pesrome

ToTanbHOE SHAONPOTE3MPOBAHHE Ta300€APEHHOIO CyCTaBa
OTHOCAT K J(QQEKTUBHOH oOmepary aiIsi BOCCTaHOBIICHUS
(YHKIIH KOHEYHOCTH, CHHYKEHHSI O0JTH ¥ IOBBIIICHHIO KauecTBa
>ku3HU nmanuenTa. KonmuectBo nepeuunbix THA yBenuunBaercst
C KaXAbIM TOJOM, HO, HECMOTps Ha IIOKa3aTeJid YCIexa,
PEBHU3HOHHBIC OIIEPAIMH TPOIOIDKAIOT OCTABATHCS CEPhE3HBIM
ocioxxHeHueM. Llens 0030pa — 0000IUTE TEKyIIMEe HaydHBIC
JIaHHBIC W OLECHUTH MalMeHT-CBS3aHHBIE (DAKTOPHI PHUCKa, WX
BIMSHHE Ha KJIMHWYECKWE W (DYHKIMOHAJIBHBIE PE3YJIbTAThI
nepuuHoii THA wu peBmsun. Cpenu aemorpaduyeckux
(aKTOpOB, OKa3bIBAIOIIMX CWJIbHOE BiMsHHE Ha ucxox THA,
SIBIISIIOTCSL BO3pacT M HMHJEKC Macchl Tena. IlokaszaHo, 4To
BBICOKMH PHCK acCENTHYECKOT0 pPacIIaThIBAHUS JHIONPOTE3a
U BBIBMXa MMEIOT JIMIIa MOJIOJOTO BO3pacTa, a PHUCK TaKWX
OCJIO)KHEHUH, KaK TpoM00IMO0IHH, HHPEKINH — MOXHUIOTO U
CTapyecKoro Bo3pacra. 3HAYMTENBHO TOBBIIICH PUCK PEBH3NU
u ocnoxHeHuit nocne THA y mum ¢ BBICOKOM Maccol Tena
n oxupeHreM. CHIbHBIM (PaKTOPOM pPHCKa, BBI3BIBAIOLINM
OCJIOKEHHMS, SIBISIIOTCS ~ KypeHHe | 3J0ynoTpeOiieHne
ankoroseM. B 0030pe npoaHaM3upOBaHO BIMSHUE PA3THYHBIX
3a0oJIeBaHNH, PUCYTCTBYIOIINX Y MAIMEHTOB Kak (akTOpoOB
pUCKa  pa3IMYHBIX  IOCICONEPAMOHHBIX  OCIIOKHEHMM:
0CTEOIopo3a, caxapHOro auabera, PeBMaTOMIHOTO apTpuUTa,
aBacKyJISIPHOTO HEKPO3a, HEBPOJOTMYECKUX 3a00JIeBaHHM.
OueHeH BKJIaa OpPTONEANYECKUX 3a00JIeBaHUN U OTepaluii Ha
MI03BOHOYHHMKE B aHaMHE3€ Ha PHCK Pa3BUTHS OCIIOXHEHHN
nmocie THA. IloHumMaHue mnanMeHT-CBSI3aHHBIX (AKTOPOB
pHCKa, UIMEET BAXKHOE 3HAYCHUE JUIS MPUHSTHS KIMHHYECKHX
pemeHuii npu nposeneHny nepsuyHoil THA u peBu3uu, a Takxe
CHOCOOCTBYET MIOHMMAHUIO, KaKKe MalMeHThl 1T0CIe XUPYPrin
OyIyT MO/IBEPraThCsl HAMOOIBIIEMY PUCKY OCIIOKHEHHH.

KaioueBble cjoBa: 3HIONPOTE3UPOBAaHHE Ta300€IPEHHOTO
cycraBa, (aKTOphl pHCKa OCIOXHEHHWs, aeMorpaduyeckue,
3aboJieBaHusl.
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