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ABSTRACT

Surgical interventions that do not directly affect the urinary system can cause excre-
tory dysfunction of kidneys.

The aim. To establish the prevalence, risk factors and clinical significance of acute
kidney injury after primary hip replacement performed in the clinic of the Irkutsk
Scientific Centre of Surgery and Traumatology.

Materials and methods. We carried out a retrospective analysis of the case histo-
ries of 109 patients who underwent primary total hip replacement under conditions
of subarachnoid anesthesia in the clinic of the Irkutsk Scientific Centre of Surgery
and Traumatology in 2021.

Results. Postoperative changes in serum creatinine in 8 patients of the study group
met the KDIGO (The Kidney Disease: Improving Global Outcomes) criteria for acute
kidney injury. Initial indicators of renal excretory function in the subgroup with acute
kidney injury were not different from those in the entire group.

Statistically significant correlation was established between acute kidney injury
and indicators of oxygen-carrying capacity of blood - initial and minimal postopera-
tive hemoglobin concentration.

Acute kidney injury in patients of the study group had a minimal effect on the clini-
cal course of the early postoperative period. None of the patients required renal
replacement therapy, re-transfer from the specialized unit to the intensive care unit
or any specific treatment. The duration of postoperative stay of patients with acute
kidney injury in the clinic did not increase.

Conclusions. Acute kidney injury was detected in 7.3 % of patients who under-
went primary total hip replacement. Risk factors for the development of postop-
erative acute kidney injury in patients of the study group included relatively low
initial and minimal postoperative blood hemoglobin concentrations, which may
indicate prerenal mechanism of acute kidney injury pathogenesis. Implementation
ofthe main steps of the "renal protocol" in patients with initial glomerular filtration
rate over 45 ml/min/1.73 m? allows avoiding the development of severe clinically
significant forms of postoperative acute kidney injury and complications associated
with it in the early postoperative period of primary total hip replacement.
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concentration
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PE3IOME

OnepamusHsle eMewamesibCmMad, HanpsAMyIo He 3ampadzusatoujue Mmoyesoloesu-
meJibHYIo cucmemy, MO2ym 8bI3bI8AMb HAPYWEHUEe SKCKpemopHoU (hyHK4UU NOYeEK.
Lenob uccnedoeaHnus. YcmaHo8UMb pacnpocmpaHéHHOCMb, hakmopsl pucka
U KJTUHUYECKYI0 3HAYUMOCMb 0CMPO20 NOBPEXOEeHUs NOYeK Nocsie NepsuYHO20
3HOONpOMe3uposaHus masobeopeHHo20 Cycmasd y nayueHmos KiauHuku Or6HY
«MIpkymckuti Hay4Hell yeHmp xupypeuu u mpasmamorsnoauu» (MHLXT).
Mamepuanel u Memodbl. PempocnekKmugHOMYy aHaau3y noosepeHymel UCmMo-
puu 6onezHu 109 nayueHmos, kKomopsim 8 2021 2. 8 knuHuke MHLXT 8 ycnosusx
cybapaxHouoasibHoU aHecme3uu 8bINOJTHEHO ONEPamMuUeHoe 8MewdamesibCmao
8 06BéMeE Nep8UYHO20 MOMAsIbHO20 3HOONPOMe3UPOBAHUS MA306e0peHHO20
cycmasa (T3TC).

Pe3ynemamoi uccnedosaHnus. Y8 nayueHmos uccsedyemol epynnel nocsieone-
PAyUOHHAsA OUHAaMUKA noKkazamesieli KpeamuHUHA 8 CbIBOPOMKe KposU coomaem-
cmeosasna kpumepuam KDIGO (The Kidney Disease: Improving Global Outcomes)
0cmpo2o nospexoeHus nodek (OFl). VicxoOHble nokazamenu 3KckpemopHoU
¢yHKYyuu noyek 8 nodzpynne OF[1 6bisiu He Xyxe, 4em 80 8celi 2pynne.
Cmamucmuyecku 3Ha4yuMas koppenayusa ycmaHosseHa mexoy Ol u nokazame-
JIAMU KUCJT0pOOHOU EMKOCMU KpOBU — UCXOOHOU U MUHUMAJIbHOU Noc/ieonepayu-
OHHOU KoHUeHmMpayueti 2eM02/106UHa.

OfIMy nayueHmos uccnedyemou epynnsi nocse nepsudHo2o TITC okaswieano
MUHUMAJ1bHOE 8/TUAHUE HA K/TUHUYeCKoe meYyeHue paHHe20 N0C/1eonepayuoHH020
nepuoda. Hu o0Homy u3 nayueHmos He nompe608aa0CL Npo8edeHuUe 3aMecmu-
mesibHOU NoYeYHOU mepanuu, NOBMOPHbIL Nepesood U3 NPOopuIbHO20 OmoesieHUs
8 nasamy UHMeHcusHol mepanuu U peaHUMayuu, cneyuguyeckoe sedeHue.
MpodosxumenbHOCMb NOC/IeoNepayUuoHHo020 npebbisaHus nayueHmos ¢ Or1l1
8 KJIUHUKe He y8esu4u8asndce.

Bbl180o0bl. Ocmpoe nospexdeHue noyek 8bisssieHo y 7,3 % nayueHmos, nepeHéc-
wux nepsuy4Hoe TITC. Dakmopamu pucka pazsumus nocseonepayuoHHozo Ofll1
y nayueHmos ucciedyemol 2pynnel 6bl/lu OMHOCUMESIbHO HU3KUE NoKazamesu
UCXOO0HOU U MUHUMAsbHOU Noc/ieonepayuoHHOU KOHUeHMpayuu 2emoao06uHa
KpOo8U, Ymo Moxxem c8udemesibCmMa8os8ams 8 NOJIb3y NPepeHaIbHO20 MEXAHU3MA
namoezeHe3a Of[l1. Peanusayusa 0CHOBHbIX NOJIOXEHUU «peHasIbHo20 NPOMOKO-
J1a» y nayueHmos ¢ Ucxo0HoU ckopocmeto Kiyb6oukosol ¢unempayuu 6osee
45 ma/mun/1,73 M? nozsongem usbexams pa3sumus MaXensbix KIUHUYecKu
3Ha4yumeix ¢popm nocneonepayuoHHo2o Ol u C8A3AHHbIX C HUM OCI0XHeHUU
8 paHHeM nocsieonepayuoHHOM nepuode nepguyHozo TITC.

Knioueevle cnoea: ocmpoe nospexoeHue noyek, nepsuyHoe 3HO0NPome3uposd-
Hue ma3zobedpeHHO20 Cycmasd, KOHUeHMpayus 2emMo2/106UHa Kposu

Ana untuposaHusa: Jlebeab M.J1., Kupnuuenko M.I., HoBukosa E.B., Jlebeab T.I.,
MaHbkoB A.B. OcTpoe noBpexaeHune noyek nocse nepsBryHOro ToTajibHOro 3HAOMNPO-
Te3npoBaHUA TazobeapeHHoro cyctasa. Acta biomedica scientifica. 2023; 8(5): 125-132.
doi: 10.29413/ABS.2023-8.5.13
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INTRODUCTION

Surgical interventions that do not directly affect
the urinary system can cause excretory dysfunction of kid-
neys. The clinical and economic aspects of postoperative
acute kidney injury (AKI) have been the cause of intense
research attention. The relevance of the problem for mod-
ern surgery in general and for traumatology and ortho-
paedics in particular is confirmed by statistical data con-
sidering the worsening of formal indicators of the post-
operative period - the frequency of postoperative com-
plications, exacerbations of concomitant pathology,
the duration of patients’ stay in the intensive care unit
(ICU) and hospital, re-hospitalisation, hospital mortality,
and the cost of treatment [1-4].

"Acute kidney injury" (this term has replaced
the previously used term "acute renal failure") refers
to a sudden onset of renal dysfunction under the influ-
ence of any exo- or endogenous factors, limited in time
to 7 days [5]. The absence of a clear AKl cause is not un-
common and indicates a multifactorial pathogenesis
[6]. The commonly accepted criteria for AKl include in-
creased serum creatinine concentration and decreased
diuresis rate [5].

Literature suggests that even transient AKl has po-
tential long-term consequences ranging from the de-
velopment of chronic kidney disease (CKD) to increased
hospitalization rates, short- and long-term mortality
[6, 71.

As the problem is significant and there are no obvi-
ous solutions, the need for a specific multidisciplinary
approach to prevent AKl in the perioperative period has
been recognized [8].

THE AIM OF THE STUDY

To determine the prevalence, risk factors and clinical
significance of acute kidney injury after primary hip arthro-
plasty in patients of the Irkutsk Scientific Centre of Sur-
gery and Traumatology.

MATERIALS AND METHODS

The case histories of 109 patients who underwent sur-
gical intervention for primary total hip replacement (THR)
under subarachnoid anaesthesia at the clinic of the Ir-
kutsk Scientific Centre of Surgery and Traumatology
in 2021 were retrospectively analysed. Summary results
are presented as median (Me), 25th (P,e) and 75th (P,
percentiles.

As Table 1 summarizes, the study group was predom-
inantly female; as a rule, patients had a physical status
corresponding to ASA (American Society of Anesthesiol-
ogists) class 3 and were of elderly age.
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TABLE 1

DISTRIBUTION OF PATIENTS BY SEX, AGE AND PHYSICAL
STATUS

Indicators Values
Age, Me (P; P,.) 63 (56; 68)
Physical status according to ASA, Me (P.; P.) 3(3;3)
female 62 (57 %)
Sex, n (%)
male 47 (43 %)

The disease that caused surgical intervention was idi-
opathic deforming osteoarthritis in the majority of cases
(Table 2).

TABLE 2

PATHOLOGY FOR WHICH THE PATIENTS OF THE STUDY
GROUP UNDERWENT SURGERY

Pathology n (%)
Idiopathic deforming arthrosis 97 (89 %)
Femoral neck fracture 11(10.1 %)
Rheumatoid arthritis 1 (0.9 %)

During pre-hospital examination, patients were ex-
pectedly diagnosed with concomitant age-related so-
matic pathology, most often arterial hypertension, chron-
ic gastritis, coronary heart disease (CHD), and diabetes
mellitus (Table 3). Number of nosologies of comorbidi-
ties per patientis 2 (1; 3).

TABLE 3

CONCOMITANT SOMATIC PATHOLOGY IN PATIENTS
OF THE STUDY GROUP

Concomitant somatic pathology Prevalence, n (%)

Arterial hypertension 81 (74.3 %)
Chronic gastritis 69 (63.3 %)
CHD 17 (15.6 %)

Diabetes mellitus 15(13.8 %)

Chronic cholecystitis 8 (7.3 %)
LEVVD 4 (3.7 %)
Chronic pyelonephritis 1 (0.9 %)

Note: LEVVD — lower extremity varicose vein disease.



Using baseline and postoperative serum creatinine
concentration values, glomerular filtration rate (GFR)
was measured using the CKD-EPI formula as the most cor-
rect calculation method according to the KDIGO (The Kid-
ney Disease: Improving Global Outcomes) recommenda-
tions [9].

Blood haemoglobin concentration was recorded: pre-
operatively and minimally during postoperative hospi-
tal follow-up. Tranexamic acid infusion of 15 mg/kg 10—
20 min before the surgical procedure was administered
for haemostatic purposes in case of absence of contrain-
dications (5 patients had such contraindications). Exter-
nal perioperative blood loss (visually intraoperative haem-
orrhage in the aspirator plus postoperative drainage dis-
charge) was considered. Peri-operative estimated blood
loss was determined by the decrease in blood haemoglo-
bin concentration [10].

Spearman’s rank correlation method was used to es-
tablish a connection between the phenomena. The Wil-
coxon test was used to assess the statistical significance
of the differences between the indicators at different
stages of the study; in case of multiple comparisons,
the Bonferroni correction was used.

Statistical processing was performed using Statisti-
ca 10 software package (StatSoft Inc., USA).

The study was performed within the framework
of the research work "Systemic approach in the develop-

TABLE 4

ment of personalized methods of diagnosis and treatment
of patients with injuries and diseases of the musculoskel-
etal system" (state registration number 122022200210-2;
approved by the Ethical Committee of the Irkutsk Scien-
tific Centre of Surgery and Traumatology, Minutes No. 9
dated December 16, 2021), meets the ethical standards
of the World Medical Association Declaration of Helsinki
"Ethical Principles for Conducting Scientific Medical Re-
search Involving Human Subjects" as amended in 2000
and the "Rules of Clinical Practice in the Russian Federa-
tion" approved by Order of the Ministry of Health of Rus-
sia No. 266 dated June 19, 2003.

STUDY RESULTS

Notwithstanding the fact that the diagnosis of re-
nal pathology was preliminarily confirmed in only 1 pa-
tient, an initial decrease (from slight to moderate) in re-
nal excretory function was revealed in the majority of pa-
tients in the study group (Table 4). If CKD levels above C3a
or equivalently GFR < 45 ml/min/1.73 m? were detected
at the outpatient preoperative stage, patients were re-
ferred for a consultation with a nephrologist to prescribe
specific therapy.

Considered in a single array the data of the patients
of the studied group are the evidence of at least preser-

STRATIFICATION BY BASELINE GLOMERULAR FILTRATION RATE ACCORDING TO CHRONIC KIDNEY DISEASE

CLASSIFICATION [11]

Stages of CKD Global kidney function characteristics

Norm or C1 High or optimal

(@) Slightly reduced

C3a Moderately reduced

C3b Significantly reduced

c4 Sharply reduced

c5 End-stage renal disease (ESRD)
TABLE 5

GFR level, ml/min/1.73 m? Number of patients, n (%)

>90 34 (31.2%)
60-89 59 (54.1 %)
45-59 16 (14.7 %)
30-44 -
15-29 -

<15 -

POSTOPERATIVE DYNAMICS OF GLOMERULAR FILTRATION RATE AND SERUM CREATININE CONCENTRATION

GFR, ml/min/1.73 m?

Creatinine, pmol/I

Follow-up
raiftex entire group AKI sub-group entire group AKl sub-group
At baseline 80.8 (67.2;91.0) 87.7(77.1;98.3) 79.0 (70.0; 90.0) 72.5(50.1;79.5)
Dav 1 82.3 (67.4;93.4) 59.4 (56.9; 66.3) 80.0 (66.0; 93.5) 102.5(85.8;117)
y p > 0.05 p =0.027 p > 0.05 p=0.028
Dav 5 83.7 (69.4; 94.2) 77.8 (56.9; 90.4) 75.0 (64.0; 89.0) 81.0(63.8;99.8)
y p=0.014 p>0.05 p=0.039 p>0.05

128



vation of excretory renal function in the postoperative pe-
riod and even of its statistically significant improvement
by the day 5 of observation (Table 5).

Perioperative blood loss expectedly led to the de-
velopment of mild anemia: hemoglobin concentra-
tion decreased from the initial 134 (125; 143) g/L
to 116 (107;124) g/Lontheday 1andto 112(102;119) g/L
on the day 5 of follow-up.

The estimated (according to the decrease in haemo-
globin concentration) perioperative blood loss in the study
group was 989 (809; 1350) mL or 18 % (16 %; 23 %)
of the circulating blood volume (CBV). In the mean-
time, external perioperative blood loss was much lower,
200 (100; 320) mL or 4 % (2 %; 6 %) of the CBV; the clin-
ical value of this indicator in most cases is very low [10].
Erythrocyte suspension transfusion was performed intra-
operatively in 1 (0.9 %) patientand in another 2 (1.8 %) pa-
tients postoperatively.

In other words, in general, the system of periopera-
tive anaesthesia support in total hip replacement works
effectively.

In 8 (7.3 %) patients of the study group, however,
the postoperative dynamics of serum creatinine values
met the KDIGO criteria for acute kidney injury (Table 5).
A statistically significant increase in creatinine concen-
tration and corresponding decrease in GFR were ob-
served in all of these patients on the first day after sur-
gery, with subsequent recovery on the day 5 of follow-up.

Of particular note is the fact that baseline renal excre-
tory function in the AKI subgroup was at least as good as
in the whole group (not statistically significant).

To determine the influence of possible risk factors
in postoperative AKI development, a correlation analysis
was performed (Table 6).

No statistically significant relationships were found
between postoperative AKl on the one hand and age, sex,
and calculated blood loss on the other.

Statistically significant correlation was established
between the fact of postoperative AKI development
and blood oxygen capacity indices - initial and minimal
postoperative haemoglobin concentration.

In the AKI subgroup, the estimated blood loss
was 1098 (949; 1217) mL or 21 % (19 %; 24 %) of the CBV.

TABLE 6
THE RESULTS OF CORRELATION ANALYSIS

Risk factors
Age
Sex
Estimated blood loss, % CBV
Baseline blood hemoglobin

Minimum postoperative blood hemoglobin

The minimum postoperative hemoglobin values
were not critical and amounted to 99 (95; 105) g/L. Of sig-
nificance, no transfusion was performed on any of the pa-
tients in the AKI subgroup. No AKI and oliguria were ob-
served in patients of the subgroup on the day 1 after sur-
gery; diuresis on the background of perioperative infu-
sion was 1600 (1600; 2700) mL.

Bone cement containing gentamicin was used forim-
plant fixation in 41 (37.6 %) patients of the study group.
In the AKI subgroup, cemented endoprosthetic compo-
nents were implanted in 3 (37.5 %) of 8 patients. In sum-
mary, the results of this study do not provide a reason-
able conclusion about the possible effect of potentially
nephrotoxic components of bone cement on the devel-
opment of postoperative AKI.

AKl in patients of the study group after primary THR
had minimal effect on the clinical course of the early
postoperative period. None of the patients required re-
nal replacement therapy, repeated transfer from the spe-
cialized department to the intensive care and intensive
care unit, or specific treatment. The correction of post-
operative therapy consisted in the cancellation of drugs
with nephrotoxic effect (most often non-narcotic anal-
gesics were prescribed instead of non-steroidal anti-in-
flammatory drugs (NSAIDs) for pain relief). The dura-
tion of postoperative stay of AKI patients in the clinic
did not increase.

DISCUSSION

Significant advances in surgical and anaesthetic tech-
nology have made replacement arthroplasty the treatment
of choice, statistically significantly improving the quality
of life of patients with a wide range of diseases and inju-
ries of major joints of the lower extremity. The large ar-
ray of total replacement arthroplasty surgeries of major
joints of the lower extremity, as well as the global trend
towards further increase in their number, provide an op-
portunity to reveal the patterns of influence of stereotyp-
ical trauma of the musculoskeletal system, which in es-
sence is surgical intervention, on the life support systems
of the organism. In contrast to unintentional injury, dur-

Correlation with AKI p
0.13 > 0.050
-0.03 > 0.050
0.12 > 0.050
-0.19 <0.050
-0.22 <0.050
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ing surgical intervention the injury is inflicted under con-
ditions of anaesthesia and blood loss compensation, which
together avoid traumatic shock. The effects of musculo-
skeletal trauma on the body, however, are more complex,
more multifaceted, and far from being limited to local de-
struction, nociceptive afferentation, and decreased circu-
lating blood volume.

The risk of acute kidney injury is one of the non-obvi-
ous consequences of trauma and orthopaedic surgeries
that affect the course of the postoperative period.

Literature data concerning AKI after orthopaedic in-
terventions are extremely inconsistent [12].

First of all, the authors use at least three modern AKI
criteria systems: RIFLE (Risk, Injury, Failure, Loss of kidney
function, End-stage kidney disease) [13], AKIN (Acute Kid-
ney Injury Network) [14] and KDIGO [9]. Comparing data
from a small sample of a single-centre study with the re-
sults of a synthesis of data from regional and national reg-
isters is also a challenging task [12]. In addition, the da-
tabase used may only cover patients with severe AKI,
creating the illusion of low morbidity and high mortali-
ty [15]. KDIGO criteria were used in this study according
to the current domestic guidelines [5].

The reported incidence of AKI after replace-
ment arthroplasty of lower extremity joints varies
from 0.16 to 19.9 % [12, 15, 16]. Meanwhile, studies
using KDIGO criteria demonstrate serum creatinine dy-
namics corresponding to AKI closer to the upper limit
of this interval - in 10-19.9 % of patients [12, 16]. Small
single-centre studies tend to report higher AKl rates [12,
16]. Obviously, the true incidence of AKl according to KDI-
GO criteria in patients undergoing primary total major
joint replacement arthroplasty of the lower extremity
may be approximately 10 % [12].

According to the researchers, the risk factors for AKI
after replacement arthroplasty of large joints of the low-
er extremity are: male gender; elderly age; obesity; low
baseline hematocrit, blood haemoglobin and plasma al-
bumin; concomitant diabetes mellitus, arterial hyperten-
sion, congestive heart failure, chronic obstructive pulmo-
nary disease, liver pathology; auscultated preoperative
heart murmurs; high ASA risk; use of renin-angiotensin
system inhibitors; long duration of surgery; one-stage bi-
lateral intervention; significant and prolonged postoper-
ative decrease in blood haemoglobin level; perioperative
blood transfusion; use of nephrotoxic drugs — vancomycin
and gentamicin - for antibiotic prophylaxis [4, 12, 15-24].

There is evidence from a number of studies that a pre-
dictor of AKI after replacement arthroplasty of lower ex-
tremity joints is initially diagnosed CKD, most common-
ly defined as a decrease in calculated GFR rate less than
60 ml/min/1.73 m2[1, 16, 17, 19, 20, 23, 25, 26]. The in-
cidence of postoperative AKl is increased 2.3-3.7-fold
with initial CKD [17, 25, 26]. Even if the diagnosis of CKD
is not definitively confirmed, a lower preoperative estimat-
ed GFRrate is associated with an increased risk of postop-
erative AKI [15]. Statistically, preoperative GFR rates of less
than 60 mL/min/1.73 m? are accompanied by a 5- to 6-fold
increase in the incidence of AKI [27].

GFR rate is used to stratify changes in renal function.
Direct measurement of this indicator in clinical practice
has been replaced by a calculated method for reasons
of practicality, since direct measurement is time-consum-
ing and expensive [15].

An apparently technically simple process of identify-
ing patients with an initially reduced GFR rate is unexpect-
edly challenging in itself. The defined proportion of pa-
tients with baseline GFR rate reduction may differ signifi-
cantly — by 7-8 times — which is depending on the formu-
la used to calculate GFRrate [15]. This leads to significant
discrepancies in the assessment of renal function, both
at baseline and during postoperative follow-up, and thus
to non-comparability of conclusions.

Modern domestic recommendations suggest calcu-
lating GFR rate using the CKD-EPI formula [5]. However,
literature sources refer to GFR rate calculated according
to the Mayo formula as a more accurate predictor of post-
operative AKI [15].

This complexity and multifactorial nature
of the pathogenesis of postoperative AKI predetermine
the importance of the technologies used in the treat-
ment process, which in turn may differ significant-
ly from one medical centre to another. A consequence
of this is the additional discrepancy in the reported inci-
dence of postoperative AKI and the value of each ortho-
paedic clinic’s experience.

More specifically, the introduction of technologies
to optimize postoperative rehabilitation may have an im-
pact on the incidence of postoperative AKI [3]. ERAS (En-
hanced Recovery After Surgery) protocols are intended
to minimize postoperative infusion, which may be as-
sociated with the development of AKI, especially since
similar concerns have been raised in other surgical pro-
cedures [3, 28]. The undoubted achievements of ERAS
associated with early patient mobilization and shorter
hospital stays are coupled with reports of an increasing
proportion of patients with abnormally low GFR rates
postoperatively as new rehabilitation protocols are im-
plemented [3, 29].

Generally, AKl is mainly likely to develop by a prerenal
mechanism secondary to hypovolaemia as a result of re-
nal ischaemia [3, 27]. Renal mechanisms, which may be
mediated by direct damaging effects, also cannot be ex-
cluded [3].

The clinical significance of postoperative AKl has been
the impetus for optimizing the perioperative manage-
ment of patients in total joint replacement arthroplasty
of the lower extremity.

The early detection of decreased renal excretory func-
tion has the potential to stratify the risks of complications
before surgery and to modify the postoperative treatment
programme [15].

The proposed perioperative "renal protocol” provides
preoperative detection of CKD (GFR < 60 ml/min/1.73 m?),
as well as risk factors from comorbidities, correction of pre-
operative anaemia, restriction up to complete withdraw-
al of nephrotoxic drugs (NSAIDs, antibiotics, hypotensive
drugs and diuretics), minimization of blood loss, control
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of systemic hemodynamics and hydrobalance, postoper-
ative GFR rate control [12, 30]. Implementation of the "re-
nal protocol" serves to reduce the incidence of postoper-
ative AKI and improve clinical and economic outcomes
of treatment [30].

Referring to our own experience, the "renal protocol"
for primary THR at the Irkutsk Scientific Centre of Surgery
and Traumatology clinic includes:

 pre-hospital identification of patients with CKD, con-
sultation with a nephrologist if CKD level is above C3a (GFR
rate < 45 ml/min/1.73 m?), treatment of concomitant pa-
thology, restriction of nephrotoxic drugs (primarily NSAIDs);

* anaemia diagnosis and correction at the outpatient
preoperative stage;

* perioperative hemodynamic control, minimization
of hemorrhagia, timely effective replenishment of blood
loss;

* use of subarachnoid anaesthesia with preserved con-
sciousness, which leads to enteral replenishment of physio-
logical fluid requirements immediately after the end of sur-
gery and when the patient is admitted to the postoperative
observation room;

* the cancellation of nephrotoxic drugs at the diagno-
sis of postoperative AKI.

Being clearly aware of the limitations in using the re-
sults of the present study (relatively small sample in one
medical centre), we nevertheless consider it possible to for-
mulate statements summarising our long-term experience
(649 primary THR surgeries performed at the Irkutsk Scien-
tific Centre of Surgery and Traumatology clinicin 2021 only).

CONCLUSIONS

Acute kidney injury was detected in 7.3 % of patients
undergoing primary total hip replacement arthroplasty.
Risk factors for the development of postoperative acute
kidney injury in patients of the study group included rela-
tively low baseline and minimal postoperative blood hemo-
globin concentrations, which may indicate prerenal mecha-
nism of acute kidney injury pathogenesis. Implementa-
tion of the main provisions of the "renal protocol" in pa-
tients with initial GFR rate more than 45 ml/min/1.73 m?
allows to avoid the development of severe clinically signif-
icant forms of postoperative AKl and related complications
in the early postoperative period of primary THR.
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