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Introduction. The increasing proportion of the aging population and overweight people with various
joint problems leads to an increased demand for joint replacements. As the number of joint arthroplasty
surgeries continues to rise, the persistent incidence of periprosthetic joint infections highlights the need for a
comprehensive and evolving approach. In addition to the preoperative period, it is also necessary to consider
the course of the intraoperative, and to a greater extent the postoperative period, when the development of
periprosthetic infection occurs. This case is indicative of the fact that underestimation of the importance of the
postoperative period and control of risk factors can lead to the recurrence of infection. This negatively affects
the economy due to an increase in the number of disabilities.

Case presentation. A 60-year-old female patient was diagnosed with a periprosthetic joint infection
following total knee arthroplasty. The patient's premorbid background was aggravated by the presence of type
2 diabetes mellitus, arterial hypertension, secondary cardiomyopathy, and chronic iron-deficiency anemia.
Single stage revision of knee arthroplasty, removal of prosthetic components, excision of degenerative tissue,
prolonged antibiotic therapy as well as rehabilitation were ineffective, and the pain increased. Therefore, the
patient is admitted for the two-stage revision surgery, removal of the endoprosthesis, and installation of a non-
articulating cement spacer of the left knee joint.

Conclusion. Through a relevant literature search, we believe that uncorrected chronic iron-deficiency
anemia in combination with uncontrolled diabetes mellitus, both in the preoperative and postoperative period
for joint replacement, may increase the risk of the development of periprosthetic infection. Moreover, focusing
patients' attention on the importance of the postoperative period and strict monitoring of health indicators will
help reduce the likelihood of re-prosthetics.

Key words: periprosthetic joint infection; total knee arthroplasty; perioperative anemia; risk factors; a case
report

INTRODUCTION

The progression of purulent-septic complications
in orthopedic practice is a hot topic since it can
lead to increased incidence of patients’ disability,
prolongation of hospital stay, and increased economic
costs of patient treatment.

The demand for joint replacement surgeries in
the United States is escalating, with about a million
hip and knee replacements performed annually.
Projections indicate a doubling of this number by
2030 [27]. While these procedures provide significant
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benefits, the incidence of periprosthetic joint infection
(PJI) remains a challenging complication, affecting
approximately 1% of patients undergoing total knee or
hip arthroplasty [7]. Moreover, the one-year mortality
rate for PJI after hip replacement is reported to be
4.22%. Over five years, the mortality rate increases
to 21.12%. In particular, the mortality rate during total
hip revision for infection is still high [20, 32].

In Kazakhstan, according to statistics from
the National Scientific Center of Traumatology
and Orthopedics named after Academician N. D.
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Batpenov, orthopedic and traumatological activity
over the past 20 years increased significantly. If
in 2001 only 48 orthopedic surgeries for total joint
replacement were performed, in 2020 the number
of operations increased to 20 157. Of these: knee
arthroplasty — 6 910 (34.3%), hip arthroplasty — 4 952
(24.6%), arthroscopic operations — 2 750 (13.6%),
and spinal fusion — 1 175 (5.8%) [4]. Along with the
growth in trauma and orthopedic care provided to the
population of Kazakhstan, we have also encountered
cases of postoperative complications, such as
periprosthetic infections.

Treatment of periprosthetic infections often
requires repeated revisions and prolonged antibiotic
therapy. But despite these measures, treatment failure
and reinfection are common [15, 31]. Considering
the problems associated with the treatment of these
infections, an in-depth study of risk factors and
prevention of infection is needed.

In this article, we highlight all the problems
associated with treating periprosthetic infection
in Kazakhstan. This case is interesting due to
the ineffectiveness of a one-stage revision and
the development of persistent culture-negative
periprosthetic joint infection. Moreover, the patient
had a high chance of developing a periprosthetic
infection due to the presence of all modifiable and
non-modifiable risk factors such as age, overweight,
knee replacement, diabetes mellitus, hypertension,
and chronic heart insufficiency, as well as chronic iron-
deficiency anemia. The presence of all these factors
without correction probably led to the development of
periprosthetic infection and the inefficiency of single-
stage revision.

CASE PRESENTATION

Patient Information. A 60-year-old female patient
was hospitalized in the purulent traumatology
department with complaints of pain and limited
movement in the left knee joint and with the presence
of a wound.

It is known from the patient's history that pain
in the left knee joint first appeared 8 years ago.
Therefore, in June 2022, she underwent total left
knee arthroplasty using the Stryker Triathlon® PS
(non-antibiotic laded cement) system (USA). Then, in
the early postoperative period, pain and dysfunction
of the left knee joint appeared and started to intensify.
The patient asked for medical help, and revision
knee arthroplasty with the CHUNLI (gentamicin bone
cement40g) system (China) was performed in October
2022. The postoperative period was uneventful. But
at the 2nd stage of rehabilitation, the patient noticed
the appearance of a swelling on the left knee joint at
the site of the postoperative scar. The suppuration
was subsequently drained at a local clinic. With the
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symptoms mentioned above she was admitted to the
hospital for two-stage revision knee arthroplasty.

The patient is registered with an endocrinologist
with a diagnosis of diabetes mellitus type 2 with
multiple complications, and takes metformin 850
mg twice a day. Glycemia varies between 8-15
mmol/l. She is also registered with a cardiologist for
severe arterial hypertension with the highest risk of
cardiovascular events and secondary cardiomyopathy
with subsequent chronic heart failure. Do not take
basic therapy.

Family, epidemiological and psycho-sociological,
and gynecological history without any features.

Clinical Findings. At the initial examination, the
patient weighed 73 kg (BMI = 30,1 kg/m2). The
visible areas of the skin had a physiological color. The
patient's initial body temperature was recorded as
36.4°C. The patient exhibited spontaneous breathing
with a respiratory rate of 17-18 breaths per minute.
Vesicular breathing sounds were heard in the lungs
across all fields with SpO2 -98%. The patient's heart
sounds were muffled and rhythmic. Blood pressure
reached 130/80 mm Hg. with a heart rate of 73 beats
per minute.

Local status: an aseptic bandage moistened with
moderate serous-purulent discharge was applied to
the left knee joint. Under the bandage, in the lower third
of the postoperative scar, a fistula wound measuring
up to 3.0 cm in diameter formed. Movements in the
left knee joint are severely limited with no signs of
peripheral circulatory impairment in the affected limb.

Timeline. The patient's medical history is
highlighted in Figure 1.

Diagnostic Assessment. The patient's primary
laboratory test results showed the following changes
in the general blood test in the form of moderate
hypochromic anemia and an increase in the
erythrocyte sedimentation rate. This pattern persisted
throughout the entire period of hospitalization (Fig. 2).
Coagulation values were relatively normal with a mild
trend to hypocoagulation. Biochemistry showed only
hyperglycemia within the range of 8-12 mmol/l with no
other abnormalities.

There were no changes observed in the urine test.

Furthermore, cultures were taken several
times from the patient's wound area during the
hospitalization and before. Only one culture revealed
the growth of opportunistic pathogenic flora -
Staphylococcus epidermidis. 1t was sensitive to
ceftriaxone, levofloxacin, gentamicin, vancomycin,
doxycycline, meropenem, and oxacillin, but resistant
to azithromycin, ampicillin, and amoxiclav. A sampling
defect involving the skin cannot be ruled out.

Upon admission to the hospital, the patient
underwent a full examination, including instrumental
data from different systems. ESG showed mild
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Figure 1 — The patient’s medical history
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Figure 2 — Blood parameters during hospitalization
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sinus tachycardia with a heart rate of 90 beats
per minute. Ultrasound of the heart confirmed the
diagnosis of chronic heart failure and showed ECHO
signs of diastolic LV dysfunction with an ejection
fraction of 53%. That was a superficial gastritis on
fibrogastroduodenoscopy and a normal picture of the
lungs on chest X-ray.

Ultrasound of the joint showed the presence of
fluid in the left knee joint. X-ray showed condition
after cemented revision knee arthroplasty, R-signs of
endoprosthesis instability.

Before surgery, the patient also underwent
fistulography. A contrast agent was injected into the

fistulous tract located in the soft tissues along the
anterior surface of the left leg. The contrast reached
the contour of the proximal leg of the tibial component
of the endoprosthesis, and extended proximally
along the contour of the silicone liner and the femoral
component of the endoprosthesis (Fig. 3A).

Based on the above, the preliminary diagnosis of
periprosthetic joint infection after the total left knee
arthroplasty in June 2022, condition after revision
arthroplasty of the left knee joint from October 2022
with left peroneal nerve neuropathy was made. In
addition, the patient was diagnosed with the following
concomitant diseases such as chronic hypochromic

Figure 3 — Visual examination. A — fistulography at the time of admission before surgery; B — After revision,
removal of the endoprosthesis, installation of non-articulating cement spacer of the left knee joint

Figure 4 — Condition of the suture on the knee joint after 7 days of surgical intervention
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anemia, diabetes mellitus, and arterial hypertension
with a high risk of cardiovascular events, and
secondary cardiomyopathy with an ejection
fraction of 58%.

According to the results and diagnosis mentioned
above, it was decided to perform a two-stage revision
arthroplasty. After surgery, the patient underwent a
control radiography of the left knee joint (Fig. 3B).

Surgical treatment. The patient underwent one
of the two stages of revision arthroplasty of the left
knee joint under spinal anesthesia. During surgery,
the endoprosthesis was removed. Curettage was
performed, pathological granulations and immobilized
areas of muscles were removed, and corroded areas
of the femur and tibia were removed. Anon-articulating
cement spacer was modeled and installed using 3
packs of cement with the antibiotic Vancomycin 2 g,
and 2 packs of nanosilver. The wound was drained
according to Redon and sutured tightly in layers.
The operation was performed without the use of a
tourniquet. The total intraoperational blood loss was
500 ml. The total duration of the intervention was
170 minutes.

Antimicrobial therapy. Initiation of empirical
antibiotic therapy on the 5th day of hospital stay
with ceftriaxone 1 g intramuscularly 2 times a day,
reflecting a broad-spectrum choice to cover potential
pathogens. The subsequent adjustment and switching
to levofloxacin at a dosage of 500 mg intravenously
2 times a day was performed on the results of the
sensitivity of isolated microorganisms.

Antianaemic therapy. RBC transfusion was
performed in the patient to correct acute postoperative
anemia and for correction of moderate iron-deficiency
anemia patient received ferric sulfate in combination
with ascorbic acid in the dosage 320mg/60 mg orally
2 times per day. Ferric (lll) hydroxide destrane in the
dosage of 200 mg intravenously 1 time a day also
was used as antianaemic therapy for 5 days.

Nutritional ~ Support. Nutrition was a vital
component of managing diabetes and included
adequate protein provision with a restriction on highly
digestible carbohydrates.

Anticoagulant  Therapy. The patient was
administered nadroparin calcium 2850 [U/0.3 ml
subcutaneously once a day.

Pain Management. Pain relief was carried out with
Metamizole sodium 1000 mg and ketoprofen 100 mg
intramuscularly, and lornoxicam 8 mg intravenously
was also used.

Other. The patient also received basic therapy for
the treatment of diabetes mellitus, antihypertensive
drugs, and gastroprotective medications. Moreover,
the patient received magnetic therapy and
kinesiotherapy of the left lower limb. Condition of
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postoperative scar of the left knee joint showed no
signs of inflammation (Fig. 4).

Follow-Up and Outcomes. On the 10th day
after surgery, the patient was transferred to the
outpatient stage of treatment. The patient followed
all recommendations and was committed to
treatment. Over the next months, the patient noted an
improvement in her condition in the form of relief of
pain in the left knee joint. No adverse or unanticipated
events were observed in a patient after surgery.

DISCUSSION

Over the past few years, there has been an
increased interest of researchers in the treatment of
infections after large joint replacement, largely due to
the treatment difficulties.

Two-stage revision of infected prosthesis is
believed to be a gold-standard procedure and
preferred method of treating deep periprosthetic
infection, providing the highest eradication rate
and disease-free course. However according to a
systematic review published in 2014 by authors
H. A. Leonard et al., single-stage revision is
associated with similar reinfection rates but superior
functional outcomes when compared with two-stage
revision [14]. Moreover, Annemarie L. Goud et al. in
their meta-analysis published in 2023 confirm that
the incidence of reinfection in patients after one- and
two-stage hip and knee arthroplasty was the same.
The meta-analysis concludes that an individualized
approach is necessary for selecting treatment tactics,
taking into account the unique characteristics of
each patient [8]. But it is also necessary to consider
that most of the literature on two-stage arthroplasty
follows patients for two years, so there is a huge risk
of reinfection in the long term [21].

In this clinical case, the patient underwent one-
stage revision arthroplasty, but we observed a
recurrence of periprosthetic infection and, therefore,
the treatment tactics were changed to two-stage
revision arthroplasty. It is known that repeated
surgeries are associated with higher morbidity
and mortality and are poorly tolerated by patients.
Increased length of stay in the intensive care unit and
repeated orthopedic operations, particularly 2-stage
reimplantation raises economic costs and reduces
the quality of life of patients [25].

So, the patient's case presents a complex
scenario where various modifiable and non-modifiable
risk factors converged, significantly increasing
the likelihood of developing a periprosthetic joint
infection following knee replacement surgery. These
factors collectively contributed to the inefficiency of
a single-stage revision approach. Therefore, we are
considering this clinical case to identify the causes of
reinfection and study all risk factors.
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According to systematic review and meta-
analysis, such risk factors as diabetes mellitus and
congestive heart failure as well as prior joint infection
in this patient are considered significant risk factors
for the development of PJI. [22, 24]

E. C. Rodriguez-Merchan et al. published a study
where all risk factors are considered. For instance,
authors confirm routine administration of tranexamic
acid during orthopaedic surgery may reduce the
risk of developing PJI. Perioperative administration
of vancomycin or clindamycin was associated with
a higher risk of PJI after total knee replacement
compared with cefazolin. [23]

Two cohort studies concluded that men are at
higher risk of developing PJI than women. In addition
to gender, Korean authors found that length of stay
(235 days) and the use of blood transfusions were
also risk factors for the development of PJI. [13].
Whereas English scientists believe that patients older
than 70 years are in a lower risk of developing PJI
compared with patients younger than 60 years [16].
But in other studies frailty was associated with long-
term risk of developing PJls. And this is interesting
because older patients usually have a high score of
frailty [17].

The presence of diabetes mellitus in a patient
is also considered a significant risk factor. M. A.
Ahmad et al in their systematic review suggest that
PJls in patients with diabetes mellitus (1.9%) were
significantly higher than in patients without diabetes
mellitus (1.2%). Infection was more common in
patients with diabetes (1.9%) [1] Other authors also
support the statement that the presence of diabetes
mellitus in patients undergoing primary TKA increases
the risk of deep infection. [34] Moreover, poor glycemic
monitoring was associated with a higher risk for SSI
after TJA[26].

Also, the literature review showed an interesting
formula for the development of PJI. The HbA1c/
albumin ratio may have a higher prognostic capacity
among other risk factors. It suggests that patients
with an HbA1c/albumin ratio above 2.37 mg/dl should
be closely monitored for the risk of periprosthetic
infection [36]. These indicators were not considered
in this case.

Since all synovial fluid cultures in our patient
were negative, we can argue that two-stage revision
arthroplasty was preferable in tactics. This theory
confirmed by the study that the proportion of culture-
negative periprosthetic joint infections can range
from 5 to 42% of all PJls. Additionally, the research
suggests that a two-stage revision arthroplasty
approach is preferable in these cases, with a reported
success rate ranging from 70 to 100% [11]

It's worth noting that malnutrition can have various
impacts on overall health and immune function,
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potentially increasing the susceptibility to infections.
For instance, patients with albumin lower than 35 g/l
are associated with a higher risk of PJI [29, 30]

Perioperative anemia may play a significant role
in suppressing cellular mechanisms and autoimmune
functions, potentially contributing to the increased
risk of infection [9, 10, 33]. But some studies argue
that in revision arthroplasty, low hemoglobin levels
are not a negative factor for infection, and therefore
blood transfusions should be avoided [35]. It should
be noted that the use of tranexamic acid during
revision arthroplasty reduces the risk of PJI [12]. In
Kazakhstan, we are using TXA only in the presence
of severe blood loss during the surgery.

Our patient had preoperative anemia, so we
believe that it is a significant risk-factor. Some studies
suggest that iron deficiency anemia is associated with
a higher risk of SSI and PJI compared with other risk
factors [3, 19, 28].

Furthermore, patients with coronary heart
disease or anemia are associated with lower rates of
successfully treated infections [6].

The duration of surgery (over 90 minutes) and
prolonged tourniquet time (over 60 minutes) were
found to be the most important risk factors in a case-
control research by Blanco et al. Furthermore, among
the important factors mentioned by the scientists
include high ASA levels (llI-1V), diabetes, obesity,
and the use of cement without antibiotics [5]. Most
of the criteria were present in our clinical case, which
included a surgical time of more than 90 minutes for
both the primary prosthesis placement and revision
(120 minutes and 170 minutes). The patient was
overweight, had diabetes mellitus, and had an ASAIlI
level. The primary prosthesis was placed without the
use of antibacterial cement.

A perioperative care approach with modifiable
risk factor correction is required, given the patient's
high risk of developing a PPI due to the confluence
of all known factors. For instance, using antimicrobial
cement and managing surgical time during the
initial prosthesis implantation may help avoid the
development of a PPI.

Despite the fact that periprosthetic infection risk
factors have been extensively researched, this case
emphasizes the issue of patients' ignorance of these
factors' significance. Periprosthetic infection can be
prevented in large part by adopting a personalized,
patient-centered strategy for each patient and perhaps
by implementing awareness-raising campaigns like
«PPI schools».

In summary, appropriate management of post-
operative glycemia, obesity, malnutrition, metabolic
syndrome, preoperative anemia, and smoking
cessation, management of surgical time can help
minimize the risk of PJI. To improve the functional
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recovery of patients without infectious complications
we need to manage a patient's rehabilitation
course [2, 18].

Therefore, optimization of modifiable risk factors
for PJI should be attempted in clinical practice
and requires high-quality RCTs.

Patient Perspective. After the surgery and
installation of a non-articulating spacer with an
antibiotic, the patient had no active complaints. She
moved independently on crutches, with a measured
load on the left lower limb, and was relatively satisfied
with the treatment received. However, the patient is
afraid that pain in the joint may reappear. To avoid
the recurrence of periprosthetic infection, the patient
was given recommendations, in addition to standard
rehabilitation therapy, to monitor and promptly adjust
the level of glycemia and hemoglobin.

Author Contributions:

A. Konkayev, M. Konkayeva — conceptualization,
supervision.

A. Konkayev, M. Konkayeva, B. Azimova -
methodology.

M. Konkayeva — validation, project administration,
funding acquisition.

A. Konkayev, M. Konkayeva, A. Yeltayeva —
formal analysis.

A. Konkayev — investigation.

A. Konkayev, M. Konkayeva, A. Kadralinova,
B. Azimova, A. Yeltayeva — resources.

B. Azimova, A. Kadralinova — data curation.

A. Kadralinova, B. Azimova, A. Yeltayeva,
N. Zhanarystan — writing: original draft preparation.

A. Konkayev, M. Konkayeva — writing: review and
editing.

A. Kadralinova, B. Azimova, A. Yeltayeva -
visualization.

Funding. This study was carried out with the grant
of the Ministry of Science and Higher Education of the
Republic of Kazakhstan AR 19677786 «Innovative
method for reducing infectious complications after
orthopaedic interventions by preventive perioperative
hemocorrection».

Institutional Review Board Statement.
The study was conducted in accordance with the
Declaration of Helsinki, and approved by the Local
Ethics Committee of the National Scientific Center
of Traumatology and Orthopedics named after
Academician N. D. Batpenov (Protocol Ne4 from 09
November 2022).

Informed Consent Statement. \Written informed
consent was obtained from the individual (-s) and
their for the publication of any potentially identifiable
images or data included in this article.

Data Availability Statement. The data presented
in this study are available on request from the
corresponding author. The data are not publicly

MeduuuHa u skonoeusi, 2024, 2

available to ensure the confidentiality of the patients’
personal information.

Conflicts of Interest. The authors declare no
conflicts of interest.

REFERENCES

1 Ahmad M. A. Prevalence and Risk of Infection
in Patients with Diabetes following Primary Total Knee
Arthroplasty: A Global Systematic Review and Meta-
Analysis of 120,754 Knees / M. A. Ahmad, S. Ab
Rahman, M. A. Islam //J. Clin. Med. — 2022. — V. 11
(13). — 3752. doi: 10.3390/jcm11133752.

2 Alamanda V. K. Perioperative and Modifiable
Risk Factors for Periprosthetic Joint Infections (PJI)
and Recommended Guidelines /V. K. Alamanda,
B. D. Springer //Curr. Rev. Musculoskelet. Med. —
2018. - V. 11 (3). — P. 325-331. doi: 10.1007/s12178-
018-9494-z.

3 Antonelli B. Reducing the risk of infection
after total joint arthroplasty: preoperative optimization
/B. Antonelli, A. F. Chen //Arthroplasty. — 2019. — V. 1
(1). — P. 4. doi: 10.1186/s42836-019-0003-7.

4 Bekarissov O. The role of the National
Scientific Center of Traumatology and Orthopedics
named after academician Batpenov N.D. in the
formation and development of traumatology-
orthopedic service of the Republic of Kazakhstan /
O. Bekarissov, A. Batpen, K. Ospanov //Traumatology
and Orthopaedics of Kazakhstan. — 2021. — V. 58
(Special issue). - P. 4-15. doi: 10.52889/1684-9280-
2021-58-4-15.

5 Blanco, J. F. Risk factors for periprosthetic
joint infection after total knee arthroplasty /
J. F. Blanco, A. Diaz, F R. Melchor //Arch. Orthop.
Trauma Surg. — 2020. — V. 140. — P. 239-245.
doi: 10.1007/s00402-019-03304-6.

6 Cunningham D. J.Common Medical
Comorbidities Correlated With Poor Outcomes in
Hip Periprosthetic Infection /D. J. Cunningham, J. J.
Kavolus, M. P. Bolognesi //J. Arthroplasty. —2017. - V.
32(9S).—P.241-245.doi: 10.1016/j.arth.2017.03.037.

7 Elbuluk A. M. Control Strategies for Infection
Prevention in Total Joint Arthroplasty /A. M. Elbuluk, D.
Novikov, M. Gotlin //Orthop. Clin. North. Am. —2019. —
V. 50 (1). — P. 1-11. doi: 10.1016/j.0cl.2018.08.001.

8 Goud A. L. Reinfection rates after one-
and two-stage revision surgery for hip and knee
arthroplasty: a systematic review and meta-analysis
/A. L. Goud, N. I. Harlianto, S. Ezzafzafi //Arch.
Orthop. Trauma .Surg. — 2023. — V. 143 (2). — P. 829-
838. doi: 10.1007/s00402-021-04190-7.

9 Greenky M. Preoperative anemia in total joint
arthroplasty: is it associated with periprosthetic joint
infection /M. Greenky, K. Gandhi, L. Pulido //Clin.
Orthop. Relat. Res. — 2012. — V. 470 (10). — P. 2695-
2701. doi: 10.1007/s11999-012-2435-z.

99



HaGnoaeHus n3s npakTuku

10 Harris A. B. The Definition of Anemia Matters
when Using Preoperative Hemoglobin as a Screening
Tool Prior to Total Hip and Knee Arthroplasty /A. B.
Harris, K. T. Root, R. Cueto //J. Arthroplasty. — 2023. —
V. 6. — S0883-5403(23)01105-1. doi: 10.1016/j.
arth.2023.10.059.

11 Kalbian I. Culture-negative periprosthetic
joint infection: prevalence, aetiology, evaluation,
recommendations, and treatment /I. Kalbian, J. W.
Park, K. Goswami //Int. Orthop. — 2020. — V. 44 (7). —
P. 1255-1261. doi: 10.1007/s00264-020-04627-5.

12 Klement M. R. Tranexamic Acid Reduces the
Rate of Periprosthetic Joint Infection After Aseptic
Revision Arthroplasty /M. R. Klement, F. G. Padua,
W. T. Li //J. Bone Joint Surg. Am. — 2020. — V. 102
(15). — P. 1344-1350. doi: 10.2106/JBJS.19.00925.

13 Ko M. S. Risk factors of postoperative
complications following total knee arthroplasty in
Korea: A nationwide retrospective cohort study /M. S.
Ko, C. H. Choi, H. K. Yoon /Medicine (Baltimore). —
2021. — V. 100 (48). — e28052. doi: 10.1097/
MD.0000000000028052.

14 Kunutsor S. K. INFORM Team. Patient-
Related Risk Factors for Periprosthetic Joint Infection
after Total Joint Arthroplasty: A Systematic Review and
Meta-Analysis /S. K. Kunutsor, M. R. Whitehouse, A.
W. Blom //PLoS One. —2016. — V. 11(3). — e0150866.
doi: 10.1371/journal.pone.0150866.

15 Kunutsor S. K. INFORM Team. Re-Infection
Outcomes following One- and Two-Stage Surgical
Revision of Infected Hip Prosthesis: A Systematic
Review and Meta-Analysis /PLoS One. —2015.-V. 10
(9). —e0139166. doi: 10.1371/journal.pone.0139166.

16 Lenguerrand E. Risk factors associated
with revision for prosthetic joint infection after hip
replacement: a prospective observational cohort study
/E. Lenguerrand, M. R. Whitehouse, A. D. Beswick //
Lancet Infect. Dis. —2018. - V. 18 (9). — P. 1004-1014.
doi: 10.1016/S1473-3099(18)30345-1.

17 Leonard H. A. Single- or two-stage revision
for infected total hip arthroplasty. A systematic review
of the literature /H. A. Leonard, A. D. Liddle, O. Burke
/[Clin. Orthop. Relat. Res. — 2014. — V. 472 (3). — P.
1036-1042. doi: 10.1007/s11999-013-3294-y.

18 Liu B. A novel predictive model of hospital
stay for Total Knee Arthroplasty patients /B. Liu, Y.
Ma, C. Zhou //Front. Surg. — 2023. — V. 9. — 807467.
doi: 10.3389/fsurg.2022.807467.

19 Maempel J. F. The pre-operative levels of
haemoglobin in the blood can be used to predict the
risk of allogenic blood transfusion after total knee
arthroplasty /J. F. Maempel, N. R. Wickramasinghe,
N. D. Clement //Bone Joint. J. — 2016. — V. 98. — P.
490-497. doi:10.1302/0301-620X.98B4.36245.

20 Natsuhara K. M. Mortality During Total Hip
Periprosthetic Joint Infection /K. M. Natsuhara, T. J.

100

Shelton, J. P. Meehan /J. Arthroplasty. — 2019. - V. 34
(7S). — P. 337-342. doi: 10.1016/j.arth.2018.12.024.

21 Otten M. R. Two-Stage Reimplantation of a
Prosthetic Hip Infection: Systematic Review of Long-
Term Reinfection and Pathogen Outcomes /M. R.
Otten, B. J. Kildow, H. R. Sayles //J. Arthroplasty. —
2021. — V. 36 (7). — P. 2630-2641. doi: 10.1016/].
arth.2021.02.046.

22 Resende V. A. C. Higher age, female gender,
osteoarthritis and blood transfusion protect against
periprosthetic joint infection in total hip or knee
arthroplasties: a systematic review and meta-analysis
V. A. C. Resende, A. C. Neto, C. Nunes //Knee Surg.
Sports Traumatol. Arthrosc. — 2021. — V. 29 (1). —
P. 8-43. doi: 10.1007/s00167-018-5231-9.

23 Rodriguez-Merchan E. C. Risk Factors for
Periprosthetic Joint Infection after Primary Total
Knee Arthroplasty /E. C. Rodriguez-Merchan,
A. D. Delgado-Martinez //J. Clin. Med. — 2022. - V. 11
(20). — 6128. doi: 10.3390/jcm11206128.

24 Sequeira S. B. Heart Failure is Associated with
Early Medical and Surgery-Related Complications
Following Total Hip Arthroplasty: A Propensity-
Scored Analysis /S. B. Sequeira, H. R. Boucher //
J. Arthroplasty. — 2023. — V. 38 (5). — P. 868-872.
doi: 10.1016/j.arth.2022.11.009.

25 Serrier H. Economic Study of 2-Stage
Exchange in Patients With Knee or Hip Prosthetic
Joint Infection Managed in a Referral Center in
France: Time to Use Innovative(s) Intervention(s) at
the Time of Reimplantation to Reduce the Risk of
Superinfection /H. Serrier, C. Julien, C. Batailler //
Front. Med. — 2021. — V. 8. — 552669. doi: 10.3389/
fmed.2021.552669.

26 Shohat N. Inadequate Glycemic Control Is
Associated With Increased Surgical Site Infection in
Total Joint Arthroplasty: A Systematic Review and
Meta-Analysis /N. Shohat, K. Muhsen, R. Gilat //
J. Arthroplasty. — 2018. — V. 33 (7). — P. 2312-2321.
doi: 10.1016/j.arth.2018.02.020.

27 Sloan M. Projected Volume of Primary Total
Joint Arthroplasty in the U.S., 2014 to 2030 /M. Sloan,
A. Premkumar, N. P. Sheth //J. Bone Joint Surg. Am. —
2018. — V. 100 (17). — P. 1455-1460. doi: 10.2106/
JBJS.17.01617.

28 Sodhi N. What Are Risk Factors for Infection
after Primary or Revision Total Joint Arthroplasty
in Patients Older Than 80 Years? /N. Sodhi,
H. K. Anis, R. M. Vakharia //Clin. Orthop. Relat. Res. —
2020. — V. 478 (8). — P. 1741-1751. doi: 10.1097/
CORR.0000000000001389.

29 Traverso G. Hypoalbuminemia increases the
risk of failure following one-stage septic revision for
periprosthetic joint infection /G. Traverso, J. H. Nuiez,
T. Gehrke //Arch. Orthop. Trauma Surg. — 2023. —



HabnroaeHnsa U3 NnpakTUkm

V. 143 (9). — P. 5641-5648. doi: 10.1007/s00402-023-
04885-z.

30 Tsantes A. G. Association of malnutrition with
periprosthetic joint and surgical site infections after
total joint arthroplasty: a systematic review and meta-
analysis /A. G. Tsantes, D. V. Papadopoulos, T. Lytras
/1J. Hosp. Infect. — 2019. — V. 103 (1). — P. 69-77. doi:
10.1016/j.jhin.2019.04.020.

31 Urish K. L. Infected Implant Consortium. A
Multicenter Study of Irrigation and Debridement in
Total Knee Arthroplasty Periprosthetic Joint Infection:
Treatment Failure Is High /K. L. Urish, A. G. Bullock,
A. M. Kreger //J. Arthroplasty. — 2018. — V. 33 (4). — P.
1154-1159. doi: 10.1016/j.arth.2017.11.029.

32 Walter N. What Are the Mortality, Infection,
and Nonunion Rates After Periprosthetic Femoral
Fractures in the United States? /N. Walter, D.
Szymski, S. M. Kurtz //Clin. Orthop. Relat. Res. —
2024. — V. 482 (3). — P. 471-483. doi: 10.1097/
CORR.0000000000002825.

33 Wang W. Periprosthetic joint infection
after artificial joint replacement and preoperative
anemia /W. Wang, J. Liu, S. H. Zhou //Zhongguo.
Gu. Shang. — 2018. — V. 31 (10). — P. 971-975. doi:
10.3969/j.issn.1003-0034.2018.10.019.

34 Yang Z. The influence of diabetes mellitus on
the post-operative outcome of elective primary total
knee replacement: a systematic review and meta-
analysis /Z. Yang, H. Liu, X. Xie //Bone Joint J. —
2014.-V.96 (12). — P. 1637-1643. doi: 10.1302/0301-
620X.96B12.34378.

35 Yaradilmis Y. U. Do Low Hemoglobin Levels
Affect the Healing Process of Periprosthetic Joint
Infection? /Y. U. Yaradilmig, A. Ates, M. Ozer //
Cureus. — 2021. — V. 13(4). — e14393. doi: 10.7759/
cureus.14393.

36 Yigit S. Periprosthetic infection risks and
predictive value of HbA1c/albumin ratio for total joint
arthroplasty in patients with diabetes mellitus /S.
Yigit, M. S. Akar //Eur. Rev. Med. Pharmacol. Sci. —
2023. — V. 27 (5). — P.1869-1874. doi: 10.26355/
eurrev_202303_31551.

TRANSLITERATION

1 Ahmad M. A. Prevalence and Risk of
Infection in Patients with Diabetes following Primary
Total Knee Arthroplasty: A Global Systematic Review
and Meta-Analysis of 120,754 Knees / M. A. Ahmad,
S. Ab Rahman, M. A. Islam //J. Clin. Med. — 2022. —
V. 11 (13). — 3752. doi: 10.3390/jcm11133752.

2 Alamanda V. K. Perioperative and Modifiable
Risk Factors for Periprosthetic Joint Infections (PJI)
and Recommended Guidelines /V. K. Alamanda,
B. D. Springer //Curr. Rev. Musculoskelet. Med. —
2018. — V. 11 (3). — P. 325-331. doi: 10.1007/s12178-
018-9494-z.

MeduuuHa u skonoeusi, 2024, 2

3 Antonelli B. Reducing the risk of infection
after total joint arthroplasty: preoperative optimization
/B. Antonelli, A. F. Chen //Arthroplasty. — 2019. - V. 1
(1). = P. 4. doi: 10.1186/s42836-019-0003-7.

4 Bekarissov O. The role of the National
Scientific Center of Traumatology and Orthopedics
named after academician Batpenov N.D. in the
formation and development of traumatology-
orthopedic service of the Republic of Kazakhstan /
O. Bekarissov, A. Batpen, K. Ospanov //Traumatology
and Orthopaedics of Kazakhstan. — 2021. — V. 58
(Special issue). — P. 4-15. doi: 10.52889/1684-9280-
2021-58-4-15.

5 Blanco, J. F. Risk factors for periprosthetic
joint infection after total knee arthroplasty /
J. F. Blanco, A. Diaz, F R. Melchor //Arch. Orthop.
Trauma Surg. — 2020. — V. 140. — P. 239-245.
doi: 10.1007/s00402-019-03304-6.

6 Cunningham D. J.Common Medical
Comorbidities Correlated With Poor Outcomes in
Hip Periprosthetic Infection /D. J. Cunningham,
J. J. Kavolus, M. P. Bolognesi //J. Arthroplasty. —
2017. — V. 32 (9S). — P. 241-245. doi: 10.1016/].
arth.2017.03.037.

7 Elbuluk A. M. Control Strategies for Infection
Prevention in Total Joint Arthroplasty /A. M. Elbuluk,
D. Novikov, M. Gotlin //Orthop. Clin. North.
Am. — 2019. — V. 50 (1). — P. 1-11. doi: 10.1016/j].
0cl.2018.08.001.

8 Goud A. L. Reinfection rates after one-
and two-stage revision surgery for hip and knee
arthroplasty: a systematic review and meta-analysis
/A. L. Goud, N. I. Harlianto, S. Ezzafzafi //Arch.
Orthop. Trauma .Surg. — 2023. — V. 143 (2). — P. 829-
838. doi: 10.1007/s00402-021-04190-7.

9 Greenky M. Preoperative anemia in total joint
arthroplasty: is it associated with periprosthetic joint
infection /M. Greenky, K. Gandhi, L. Pulido //Clin.
Orthop. Relat. Res. —2012. — V. 470 (10). — P. 2695-
2701. doi: 10.1007/s11999-012-2435-z.

10 Harris A. B. The Definition of Anemia Matters
when Using Preoperative Hemoglobin as a Screening
Tool Prior to Total Hip and Knee Arthroplasty /A. B.
Harris, K. T. Root, R. Cueto //J. Arthroplasty. — 2023. —
V. 6. — S0883-5403(23)01105-1. doi: 10.1016/].
arth.2023.10.059.

11 Kalbian I. Culture-negative periprosthetic
joint infection: prevalence, aetiology, evaluation,
recommendations, and treatment /I. Kalbian, J. W.
Park, K. Goswami //Int. Orthop. — 2020. — V. 44 (7). —
P. 1255-1261. doi: 10.1007/s00264-020-04627-5.

12 Klement M. R. Tranexamic Acid Reduces the
Rate of Periprosthetic Joint Infection After Aseptic
Revision Arthroplasty /M. R. Klement, F. G. Padua,
W. T. Li //J. Bone Joint Surg. Am. — 2020. — V. 102
(15). — P. 1344-1350. doi: 10.2106/JBJS.19.00925.

101



HaGnoaeHus n3s npakTuku

13 Ko M. S. Risk factors of postoperative
complications following total knee arthroplasty in
Korea: A nationwide retrospective cohort study /M. S.
Ko, C. H. Choi, H. K. Yoon /Medicine (Baltimore). —
2021. — V. 100 (48). — e28052. doi: 10.1097/
MD.0000000000028052.

14 Kunutsor S. K. INFORM Team. Patient-
Related Risk Factors for Periprosthetic Joint Infection
after Total Joint Arthroplasty: A Systematic Review and
Meta-Analysis /S. K. Kunutsor, M. R. Whitehouse, A.
W. Blom //PLoS One. —2016. — V. 11(3). — e0150866.
doi: 10.1371/journal.pone.0150866.

15 Kunutsor S. K. INFORM Team. Re-Infection
Outcomes following One- and Two-Stage Surgical
Revision of Infected Hip Prosthesis: A Systematic
Review and Meta-Analysis /PLoS One. — 2015. —
V. 10 (9). — e0139166. doi: 10.1371/journal.
pone.0139166.

16 Lenguerrand E. Risk factors associated
with revision for prosthetic joint infection after hip
replacement: a prospective observational cohort study
/E. Lenguerrand, M. R. Whitehouse, A. D. Beswick //
Lancet Infect. Dis. —2018. - V. 18 (9). — P. 1004-1014.
doi: 10.1016/S1473-3099(18)30345-1.

17 Leonard H. A. Single- or two-stage revision
for infected total hip arthroplasty. A systematic review
of the literature /H. A. Leonard, A. D. Liddle, O. Burke
/[Clin. Orthop. Relat. Res. — 2014. — V. 472 (3). — P.
1036-1042. doi: 10.1007/s11999-013-3294-y.

18 Liu B. A novel predictive model of hospital
stay for Total Knee Arthroplasty patients /B. Liu, Y.
Ma, C. Zhou //Front. Surg. — 2023. — V. 9. — 807467.
doi: 10.3389/fsurg.2022.807467.

19 Maempel J. F. The pre-operative levels of
haemoglobin in the blood can be used to predict the
risk of allogenic blood transfusion after total knee
arthroplasty /J. F. Maempel, N. R. Wickramasinghe,
N. D. Clement //Bone Joint. J. — 2016. — V. 98. —
P. 490-497. doi:10.1302/0301-620X.98B4.36245.

20 Natsuhara K. M. Mortality During Total Hip
Periprosthetic Joint Infection /K. M. Natsuhara, T. J.
Shelton, J. P. Meehan /J. Arthroplasty. — 2019. - V. 34
(7S). — P. 337-342. doi: 10.1016/j.arth.2018.12.024.

21 Otten M. R. Two-Stage Reimplantation of a
Prosthetic Hip Infection: Systematic Review of Long-
Term Reinfection and Pathogen Outcomes /M. R.
Otten, B. J. Kildow, H. R. Sayles //J. Arthroplasty. —
2021. — V. 36 (7). — P. 2630-2641. doi: 10.1016/j.
arth.2021.02.046.

22 Resende V. A. C. Higher age, female gender,
osteoarthritis and blood transfusion protect against
periprosthetic joint infection in total hip or knee
arthroplasties: a systematic review and meta-analysis
V. A. C. Resende, A. C. Neto, C. Nunes //Knee Surg.
Sports Traumatol. Arthrosc. — 2021. — V. 29 (1). —
P. 8-43. doi: 10.1007/s00167-018-5231-9.

102

23 Rodriguez-Merchan E. C. Risk Factors for
Periprosthetic Joint Infection after Primary Total
Knee Arthroplasty /E. C. Rodriguez-Merchan,
A. D. Delgado-Martinez //J. Clin. Med. — 2022. - V. 11
(20). — 6128. doi: 10.3390/jcm11206128.

24 Sequeira S. B. Heart Failure is Associated with
Early Medical and Surgery-Related Complications
Following Total Hip Arthroplasty: A Propensity-
Scored Analysis /S. B. Sequeira, H. R. Boucher
//J. Arthroplasty. — 2023. — V. 38 (5). — P. 868-872.
doi: 10.1016/j.arth.2022.11.009.

25 Serrier H. Economic Study of 2-Stage
Exchange in Patients With Knee or Hip Prosthetic
Joint Infection Managed in a Referral Center in
France: Time to Use Innovative(s) Intervention(s) at
the Time of Reimplantation to Reduce the Risk of
Superinfection /H. Serrier, C. Julien, C. Batailler //
Front. Med. — 2021. — V. 8. — 552669. doi: 10.3389/
fmed.2021.552669.

26 Shohat N. Inadequate Glycemic Control Is
Associated With Increased Surgical Site Infection in
Total Joint Arthroplasty: A Systematic Review and
Meta-Analysis /N. Shohat, K. Muhsen, R. Gilat //
J. Arthroplasty. — 2018. — V. 33 (7). — P. 2312-2321.
doi: 10.1016/j.arth.2018.02.020.

27 Sloan M. Projected Volume of Primary Total
Joint Arthroplasty in the U.S., 2014 to 2030 /M. Sloan,
A. Premkumar, N. P. Sheth //J. Bone Joint Surg. Am. —
2018. — V. 100 (17). — P. 1455-1460. doi: 10.2106/
JBJS.17.01617.

28 Sodhi N. What Are Risk Factors for Infection
after Primary or Revision Total Joint Arthroplasty
in Patients Older Than 80 Years? /N. Sodhi,
H. K. Anis, R. M. Vakharia //Clin. Orthop. Relat. Res. —
2020. — V. 478 (8). — P. 1741-1751. doi: 10.1097/
CORR.0000000000001389.

29 Traverso G. Hypoalbuminemia increases the
risk of failure following one-stage septic revision for
periprosthetic joint infection /G. Traverso, J. H. Nuiez,
T. Gehrke //Arch. Orthop. Trauma Surg. — 2023. —
V. 143 (9). — P. 5641-5648. doi: 10.1007/s00402-023-
04885-z.

30 Tsantes A. G. Association of malnutrition with
periprosthetic joint and surgical site infections after
total joint arthroplasty: a systematic review and meta-
analysis /A. G. Tsantes, D. V. Papadopoulos, T. Lytras
//J. Hosp. Infect. — 2019. — V. 103 (1). — P. 69-77.
doi: 10.1016/j.jhin.2019.04.020.

31 Urish K. L. Infected Implant Consortium. A
Multicenter Study of Irrigation and Debridement in
Total Knee Arthroplasty Periprosthetic Joint Infection:
Treatment Failure Is High /K. L. Urish, A. G. Bullock,
A. M. Kreger //J. Arthroplasty. — 2018. — V. 33 (4). —
P. 1154-1159. doi: 10.1016/j.arth.2017.11.029.

32 Walter N. What Are the Mortality, Infection,
and Nonunion Rates After Periprosthetic Femoral



HabnroaeHnsa U3 NnpakTUkm

Fractures in the United States? /N. Walter,
D. Szymski, S. M. Kurtz //Clin. Orthop. Relat. Res. —
2024. — V. 482 (3). — P. 471-483. doi: 10.1097/
CORR.0000000000002825.

33 Wang W. Periprosthetic joint infection
after artificial joint replacement and preoperative
anemia /W. Wang, J. Liu, S. H. Zhou //Zhongguo.
Gu. Shang. — 2018. — V. 31 (10). — P. 971-975.
doi: 10.3969/j.issn.1003-0034.2018.10.019.

34 Yang Z. The influence of diabetes mellitus on
the post-operative outcome of elective primary total
knee replacement: a systematic review and meta-
analysis /Z. Yang, H. Liu, X. Xie //Bone Joint J. —
2014.-V.96 (12). — P. 1637-1643. doi: 10.1302/0301-
620X.96B12.34378.

35 Yaradilmis Y. U. Do Low Hemoglobin Levels
Affect the Healing Process of Periprosthetic Joint
Infection? /Y. U. Yaradilmig, A. Ates, M. Ozer //
Cureus. — 2021. — V. 13(4). — e14393. doi: 10.7759/
cureus.14393.

36 Yigit S. Periprosthetic infection risks and
predictive value of HbA1c/albumin ratio for total
joint arthroplasty in patients with diabetes mellitus /
S.Yigit, M. S. Akar //Eur. Rev. Med. Pharmacol. Sci. —
2023. — V. 27 (5). — P.1869-1874. doi: 10.26355/
eurrev_202303_31551.

Received 28.04.2024

Sent for revision 02.05.2024, 03.06.2024
Accepted 14.06.2024

Published online 30.06.2024

A. Konkaee" %', b. Asumoea’ ?, A. KadpanuHoea' ?, A. Enmaeea® ?, H. )KaHapbicmaH?, M. KoHkaeea' 3

NEPUMPOTE3HAA UHOEKLUA CYCTABA NMOCIHE TOTANIbHOIO 3HAOOMNPOTE3UPOBAHUA
KONEHHOIO CYCTABA. U3BNEYEHHbIE YPOKU: KMMHUYECKUA CNYYAU U OB30P JIUTEPATYPbI

'OToeneHne aHecTesnornorMm, peaHumaumm M MHTEHCMBHOW TepanuuM HaumoHanbHOro Hay4yHoro LeHTpa
TpaBMaTonorum u optoneamm M. akagemuka H. [. BatneHosa (010000, Pecnybnivka KasaxctaH, r. AcTaHa,
np. Abbinai xaHa, 15A; e-mail: info@nscto.kz)

2Kacbeppa aHecTesmonormm n uHTeHcmeHon Tepanum Ne1 HAO «MeaunumHcknii yHuBepcuTeT AcTaHay», ACTaHa,
KasaxctaH (010000, Pecnybnuka KasaxcrtaH, r. ActaHa, yn. benbutwmnuk, 49a; e-mail: rektorat@amu.kz)
3Kadbegpa MHMEKUMOHHBLIX BonesHen u knuHudeckon anugemuonornn HAO «MegunumHcKuiz yHMBepcuTeT
ActaHa» (010000, Pecnybnuka KasaxcrtaH, r. ActaHa, yn. benbutwmnnuk 49a; e-mail: rektorat@amu.kz)

*Anpoc KoHkaeB — HaumoHanbHbINM HayYHbIV LIEeHTP TpaBMaTonorum u optoneammM uMeHu akagemuka H. [.
BatneHoBa; HAO «MepguuuHckmin yHuBepcutetr ActaHa», Pecnybnvka KasaxcrtaH, r. Actana, yn. benbut-
wunuk, 49a; e-mail: konkaev@mail.ru

BeedeHue. YBenuyeHne Oonmn CTapetowero HaceneHus, nogen ¢ n3dbiTO4HbIM BECOM M pasnnyYHbIMKU Npo-
Bnemamu cycTaBoB NMPUBOAMT K YBEMWYEHUIO CMPOCa Ha 3aMeHy cycTaBoB. [1ockonbKy 4ncno onepauuin no
apTponnacTvke CycTaBOB NPOJOSHkKaeT pactu, NOCTOsiIHHAas 3aboneBaeMoCTb NEPUNPOTE3HLIMU MHPEKLNSIMU
CYCTaBOB Moa4vepKkMBaeT HeobxoauMoCTb KOMMMEKCHOro 1M pasBuBatowerocst nogxogda. lMommmo npegonepa-
LMOHHOTO nepuoga HeobXxoaMMo y4uTbiBaTh Takke TEYEHWEe WHTpaonepauMoHHOro nepuoga, u B Gonbluen
CTeneHn nocrneonepaunoHHOro nepnoga, korga npoMcxoauT pasBuTME NepunpoTe3Hon nHdekumn. JaHHbIn
cny4yan CBMAETENbCTBYET O TOM, YTO HEOOLeHKa 3Ha4YeH1s NnocneonepaLmMoHHOro nepuoaa 1 KoHTpons dak-
TOPOB pUCKa MOXET NPUBECTU K MHPEKLNN. DTO HEraTUBHO BRMSIET HA 9KOHOMMKY U3-3a POCTa Criy4yaeB MHBa-
nvuaasaumn.

Knuruyeckul cnyyad. Y naumeHTkn 60 neT nocne ToTanbHOro 3HA0NPOTE3MPOBAHUS KOMEHHOMO CcycTaBa
AnarHocTnpoBaHa nepunpoTtesHas uHdekums cycrtasa. lNpemopObuaHbii poH 6oNbHOM oTArowancs Hanuynem
caxapHoro anabeta 2 Tvna, apTepuanbHON rMNepTeH3nu, BTOPUYHON KapanomMmonaTm, XPOHUYECKON Xene-
3oneduunTtHo aHemuun. OQHOMOMEHTHAs PEBU3US IHOONPOTE3NPOBAHUSA KOMNMEHHOro cycTaBa, yaaneHue
KOMMOHEHTOB MpoTe3a, UCCeYeHMe AereHepaTuMBHbIX TKaHeW, OAnuTenbHas aHTMOMOTMKOTepanusl, a Takke
peabunuTaumsa okasanucb HeadpeKkTUBHbIMK, BONeBoOW CUHAPOM ycunurcs. B cBsian ¢ aTUM naumeHT rocnu-
TanM3nMpoBaH Ha ABYX3TarnHy PEBU3NOHHYIO Onepauuio, yaaneHne aHAonpoTesa n yCTaHOBKY HeapTUKynmnpy-
IOLLLEro LIeMEHTHOrO creiicepa ¢ aHTMOMOTMKOM NIEBOMO KOJIEHHOIO CyCTaBa.

BakntoyeHue. Ha ocHOBaHWM COOTBETCTBYIOLLIErO NOUCKA NUTepaTypbl Mbl nonaraem, YTo HEKOppUrmpo-
BaHHasi XpoHM4eckasi xenesogeduuntHas aHemusl B COMETAHUUN C HEKOHTPONUPYEMbIM CaxapHbiM AnabeTom
Kak B npegonepaLMoHHOM, TaKk U B NocrneonepaunuoHHOM nepuoae 3HAONPOTE3MPOBAHUS CYCTaBOB MOXET
NoBbILLATbL PUCK PasBUTUSA NepUnNpoTe3Hon MHdeKunn. bonee Toro, akUeHTMPOBaHME BHMMaHUSA NauLMEHTOB
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(010000, KasakctaH Pecnybnukachl, ActaHa K., benbitwinik keweci, 49a; e-mail: rektorat@amu.kz)
3«AcTtaHa meguumHa yHuBepcuteTi» KEAK XKyknanbl aypynap xaHe KnuHuKanblk anMaemmnonorus kadenpacsl
(010000, KasakctaH Pecnybnukachl, ActaHa K., benbitwinik keweci, 49a; e-mail: rektorat@amu.kz)

*Anpoc KoHkaeB — Akagemuk H. [1. batneHoB aTbiHAafFbl TPABMATONOIMMS XXaHe OpToneaus YNTTbIK FbifibIMU
opTtanbifbl; «AcTaHa MeguuuHa yHusepcuteTi» KEAK, Kasakctan Pecnybnukacbl, ActaHa K., benbiTwinik
Keweci, 49a; e-mail: konkaev@mail.ru

Kipicne: kapTalfaH xanbIKTbIH, apTblk canmarbl 6ap agamgapabiH xaHe apTypni 6ybiH npobnemanapbiHbIH
YNECiHiH, apTybl BybliHAApAbl aybICThIpyFa CypaHbICTbIH, apTyblHa akeneai. bipneckeH apTponnactuka onepa-
uMsnapbIiHbIH, CaHbl apTbin Kene XaTkaHablKkTaH, bybiHOapAblH, nepunpoTesaik HgekunsanapbiHbiH TYpakTbl
XMiniri KeLwenai XkeHe Aamblin Kene xxaTkaH TacingiH KaxeTTiniriH kepcetedi. Onepauusa angbiHAaFbl KE3eHHEH
backa, onepaums iwWinik KeseHHiH GapbICbIH XaHe NepunpoTe3aik NHMEKUUAHbIH, JaMybl OPbIH anfaH onepa-
uMsaaH KewiHri keseHai ae eckepy kaxet. byn xargan onepaunsiaaH KewiHri ke3eHHiH MaHiH xeTe baranamay
XoHe Kayin cakToprapblH 6akbinay nHdekuusra akenyi MyMKiH ekeHiH kepceTtegi. byn myregekTik >karganna-
pbIHbIH ecyiHe GarinaHbICTbl SKOHOMMUKarFa Tepic acep eTeq;.

KnuHukanbik xardad: 60 xacTafbl NaumMeHTke Tide BybIHbIHbIH Xanmnbl 3HAONPOTE3IHEH KeWiH BYbIHHbIH
nepunpoTesaik MHeKkumnsachl AmarHosbl korbingsl. HaykactblH npemopbuaTi oHbl 2 TURTI KaHT AnabeTi, apTe-
PUSMbIK TMNEepPTEH3ns, kaTanama kapanoMmonaTtus, Cosbinmarnsl TEMIP TanLwbiNbiFbl aHEMUSACHIHBIH 60NybIMEH
ayblpriagpl. Tide ByblHbIHLIH 3HAONPOTESiIH Bip Mesrinae KanTa kapay, NpoTe3 KOMMNOHEHTTEPIH anbIn TacTay,
JereHepaTuBTI TiHAEpPAi Kecy, y3aK Mep3iMai aHTMOMOTUKanbIK Tepanud, coHaan-aKk OHanTy TWiMci3 Gonbin
WbIKTbI, ayblpCbIHY CUHAPOMbI Kywwene TycTi. OcbifaH GannaHbICTbl NAUMEHT eKi caTbifbl PEBUSUANLIK One-
pauusfa, 3HOONPOTE3AI anbin TacTayFa XeHe COr Xak Tide aHTUBMOTUKIMEH apTUKyNsaumManaHbanTbiH LeMeHT
apanblfblH OpHaTyFa XaTKbI3bInabl.

KopbimbiHObI. TunicTi agebuettepai isgey HerisiHae 6i3 onepauns anablHAarbl XXaHe onepaumagaH Keu-
iHri GipneckeH sHaonpoTesgey keseHiHaoe ©OakplnaHbanTbliH KaHT AnabeTimeH OGipikTipinreH cosbinmarnsi
TEeMIp Tanwwbifblfbl aHEMUACH! NEPUNPOTE3AIK MHADEKUUAHBIH aMy KayniH apTTbipybl MYMKIH Aen caHanMblI3.
CoHbIMEH KaTap, NnauveHTTepAiH HasapblH onepaunagaH KemiHr Ke3eHHIH, MaHbI3OblbIFbiHA ayaapy >XoHe
AeHcaynbIK kKepceTKilwTepiH kaTaH bakbinay kanTa npotesaey MyMKIHAIMNH a3anTyra kKemekTeces,.

Kinmi ce3dep: BybIHHBIH NepunpoTes3aik MHEeKUUSACHI; Tide BybIHbIHBIH, TOMbIK 3HAONPOTESI; Nepuonepaum-
ANbIK aHEMUS; Kayin dpakToprapbl; KNMHUKAanNbIK Xaraam
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