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Abstract

Osteoarthritis of the knee joint of stages I1I-1V (according to the classification of Kellgren and Lawrence) is characterized by severe
pain syndrome, impaired function of support and movement, as well as a significant decrease in quality of life.

The aim: to analyze the results of TKA operations performed in the Multidisciplinary City Hospital Ne2 of the Akimat of Astana over a
five-year period.

Methods. In the period from 2020 to 2024, a retrospective study was conducted aimed at evaluating the clinical effectiveness of the
treatment of patients after total knee arthroplasty. The study included 495 patients, including 346 (70%) women and 149 (30%) men, with an
average age of 56 years (from 42 to 73).

Results. The diagnoses were distributed as follows: degenerative-dystrophic gonarthrosis was detected in 470 (94.9%) cases and
accounted for the majority of operations, post-traumatic gonarthrosis in 9 (1.8%) cases, and 16 (3.2%) operations were performed as part of
revision arthroplasty. A significant improvement in the functional status was recorded 3 months after the operation, when the index reached
82.7+35.8 points, and one year after the intervention, when it was 84.2+4.5 points. A similar dynamic was observed in patients' subjective
assessment of quality of life on the SF-36 scale before and after surgery.

Conclusion. The main solution of TKA is to eliminate the pain factor and restore full joint mobility, thereby improving the quality of
life of patients with disability. However, it is characterized with significant postoperative pain, which can hinder rehabilitation and cause
complications.
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Introduction

Total knee arthroplasty (TKA) is one of the most
common and expensive elective surgeries in the world,
performed more than 600,000 times per year, according
to the Department of Epidemiology and Biostatistics at the
University of California, San Francisco, USA. Primary TKA
is typically performed electively, with hospitalization costs
averaging $30,000. About 80% of patients are satisfied with
the postoperative results, which justifies the frequency
of this procedure and its high cost. However, about 5% of
surgeries require revision surgery, which costs up to $75,000
per procedure. In 2005, about 500,000 TKA surgeries were
performed in the United States, with a total cost exceeding
$11 billion. By 2013, osteoarthritis was among the top five
most expensive diseases in terms of hospital costs, and these
five diseases account for about 20% of all hospital costs. The
number of such surgeries is projected to increase as the US
population ages [1].

To date, the TKA registry of the Vreden Russian
Research Institute of Traumatology and Orthopedics
(Russia) contains data on more than 39,000 operations,
which allows tracking the dynamics of the development of
this area of surgery in the Russian Federation. From 2011 to
2022, the center performed 36,350 primary endoprosthetics
operations, which is 92.3% of all interventions. The number
of primary operations increased from 1,678 in 2011 to
3,924 in 2022. Similar trends are observed in Australia and
Sweden, where the number of such operations increased by
8.2% and 8%, respectively, in 2021 compared to 2020. In
Australia, the proportion of primary interventions increased
from 41% in 2005 to 76.1% in 2021, and in Switzerland from
24.4% in 2015 to 31.9% in 2020 [2].

Materials and methods

A retrospective study was conducted from 2020 to
2024 to evaluate the clinical efficacy of treatment in patients
after TKR. The study included 495 patients, including 346
(70%) women and 149 (30%) men, with an average age
of 56 years (42 to 73). Indications for primary TKA in 470
patients were degenerative-dystrophic arthrosis of stage I1I-
IV, in 9 patients - post-traumatic arthrosis, and in 16 cases,
revision endoprosthetics was performed.

All patients were examined according to the
standard algorithm. Before hospitalization, they were
recommended to undergo X-rays, computed tomography
(CT), general and biochemical blood tests, C-reactive protein
testing, fibrogastroduodenoscopy (FGDS), ultrasound
Dopplerography (USDG), echocardiography (EchoCG) and
a dental examination with mandatory oral sanitation. Upon
hospitalization, the assessment began with an analysis of the
anamnesis, including extracts, X-ray results and laboratory
data, as well as the chronology of the onset of pain syndrome.
The nature of the pain, the level of physical activity before
the operation, the presence of risk factors for infectious
diseases, previous invasive interventions and the amount of
conservative treatment were taken into account.

Before the operation, patients were injected
intramuscularly with 2.0 ml of sibazon (5 mg/ml) for
premedication. For 30 minutes before the protocol
operation, 1.0 g of cefazolin or 1.5 g of cefuroxime was
injected intravenously to prevent infectious complications.
The surgical procedure was performed via a standard
anterior median approach. Resection of the tibial condyles
was performed using an extramedullary guide, and resection
of the femur was performed using an intramedullary
technique. Patellar replacement was not performed in any
case. Non-antibiotic cement was used. The intraoperative

According to World Health Organization forecasts,
by 2025 the number of people over 60 years old in the
world will reach 1 billion, while the proportion of diseases
and injuries of large joints among all diseases of the
musculoskeletal system will increase by 80%. About 1.5
million endoprosthetic surgeries are performed annually
worldwide [1].

According to the reporting data, in Kazakhstan
about 1,700 people out of every 10,000 population need
joint endoprosthetics (which corresponds to about 17,000
operations per year). However, the actual number of
operations performed in the country is significantly lower
[3].

Osteoarthritis of the knee joint stage I11-1V (according
totheclassification ofKellgrenand Lawrence) is characterized
by severe pain syndrome, impaired support and movement
function, as well as a significant decrease in the quality of
life. One of the most effective treatment methods that allows
you to restore the range of motion, stability in the joint and
eliminate pain is total endoprosthetics [4,5].

Over the past decades, this operation has become
one of the most common reconstructive procedures
in orthopedics. However, despite the improvement of
technologies and implants, up to 20% of patients remain
dissatisfied with the outcome of the intervention [3,6].

The aim of the study: to analyze the results of TKA
operations performed in the Multidisciplinary City Hospital
Ne 2 of the Akimat of Astana over a five-year period.

infusion volume was 1500-2000 ml of crystalloid and colloid
solutions.

Postoperatively, for the prevention of venous
thromboembolism, patients were prescribed 0.4 ml of
enoxaparin sodium solution subcutaneously in the evening,
and after discharge - dabigatran etexilate 110 mg, 1 pill
twice a day or rivaroxaban 10 mg once in the evening for
three weeks. For non-drug thromboprophylaxis, elastic
bandaging or special stockings were used, starting from
the operating room, as well as ultrasound Doppler imaging
of the lower limb vessels. Early mobilization began the day
after surgery. Rehabilitation included a set of exercises
supervised by exercise therapy doctors and physiotherapists
using passive movements and myostimulation. Patients were
recommended to limit the load when walking with crutches
for three months.

A follow-up examination was conducted before
discharge and after 3 months, then one year after surgery.
The presence of pain syndrome was assessed and X-ray
examinations were performed for signs of endoprosthesis
loosening. Functional assessment was performed using the
American Knee Society Score (KSS) knee joint assessment
system [7], and subjective assessment of quality of life was
carried out using the SF-36 questionnaire (physical and
psychological components were summed up) [8]. Data was
processed using the Stat Soft Statistica 6.0 program.
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Results

At the time of hospitalization, patients had severe
limitations of movement in the knee joint, no extension
and flexion, severe pain, decreased daily physical activity
and deterioration in quality of life. According to the study

Table 1 - Average rates of patients examined

results, the average age of patients was 56.2 years (min 39,
max 78). Of the 495 patients, 346 (69.8%) were women
(Table 1).

Average
Ne Years Female Male Average age lAverage duration of bed-days
surgery
1 2024 65(67,7%) 31(32,3%) (min Pracem ) 78,0+12,0min. 9,0
2 2023 72(70,5%) 30(29,5%) (min oo 75) 80,0+15,0min. 10,2
3 2022 75(70,7%) 31(29,3%) (min o 76) 82,0410,0min. 113
4 2021 72(69,9%) 31(30,1%) (min e 7 90,0+15,0min. 13,5
5 2020 62(70,4%) 26(29,6%) (imin s 78) 92,0+10,0min. 135
149 56,2 A

Sum 346 (69,8%) (303%) (min 30 roax 78) 84,4+12,4min. 115

In our clinic (Multidisciplinary City Hospital Ne2
of the Akimat of Astana, Traumatology and Orthopedics
Department), 495 TKA surgeries were performed from
2020 to 2024 (Table 2). Stryker Triathlon and Zimmer
Biomet implants were used in all cases. The diagnoses were

Table 2 - Number of operations and names of pathologies

distributed as follows: degenerative-dystrophic gonarthrosis
was detected in 470 (94.9%) cases and accounted for the
majority of operations, post-traumatic gonarthrosis - in 9
(1.8%) cases, and 16 (3.2%) operations were performed as
part of revision endoprosthetics.

Diagnosis

Number of -

Ne Ye . q n q Post-t i
ears operations Degeneratlve-dl}ﬁ_tlr‘?gglc gonarthrosis ggna;;\}l:rrgsaislc Revision
1 2024 9% 90 (93,8%) 1 (1,0%) 5 (5,2%)
2 2023 102 100 (98,2%) 1(0,9%) 1(0,9%)
3 2022 106 101 (95,3%) 2 (1,9%) 3 (2,8%)
4 2021 103 96 (93,2%) 4(3,9%) 3(2,9%)
5 2020 88 83 (94,4%) 1(1,1%) 4 (4,5%)
Sum 495 470 (94,9%) 9 (1,8%) 16 (3,2%)

The results of the assessment according to the KSS
scale before and after the operation are presented in Table
3. The average assessment of the functional state of patients
before the operation was 42.7+4.2 points. A significant

improvement in the functional status was recorded 3
months after the operation, when the indicator reached
82.7+35.8 points, and one year after the intervention, when
it was 84.2+4.5 points.
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Figure 1 - Boxplot: Hospital Stay Duration by Year

The boxplot analysis demonstrates a significant
reduction in hospital stay duration from 2020 to 2024, with
median values decreasing from 12-13 days in 2020-2021
to 8-9 days in 2023-2024. Tukey’s HSD test confirmed that

hospital stays in 2023 and 2024 were significantly shorter
than in previous years (p<0.05), reflecting advancements
in surgical efficiency, rehabilitation protocols, and
perioperative management. However, the difference
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between 2023 and 2024 was not statistically significant (p >
0.05), suggesting that these improvements have stabilized.

Additionally, the reduction in outliers over time indicates
more standardized post-surgical recovery protocols.

Table 3 - Assessment of knee joint function in patients of both groups according to the KSS scale

Observation period Results
Before surgery 42,7+4,2
After 3 months 82,5+3,8

After a year 84,2+4,5

Similar dynamics were observed in the subjective
assessment of quality of life by patients on the SF-36 scale

before and after surgery. The results of these assessments
are presented in Table 4.

Table 4 - Assessment of quality of life on the SF-36 questionnaire

Observation period Results
Before surgery 75,618,4
After 3 months 142,8+7,6

After a year 164,2+3,5

During the first 6 weeks after surgery, 7 (1.4%)
patients required closed manual knee joint redressing
under general anesthesia to eliminate range of motion

Discussion

Postoperative pain is a major obstacle to restoring
mobility and returning to active life after TKA. Effective
pain management plays a key role in enhanced recovery
protocols after TKA. Pain after TKA is complex, occurring
bothlocally in the knee and along nerve pathways, which can
lead to prolonged and delayed recovery, sometimes lasting
several months. In some cases, pain can be a determining
factor, significantly affecting the patient's quality of life. To
combat pain after TKA, a comprehensive approach with
analgesics is necessary, enhanced by the use of potentiating
drugs. Some of them can be administered systemically,
sometimes even before surgery, while others are applied
locally, directly to the surgical site. Local administration can
be carried out by injections at the surgical site or near nerve
endings to reduce pain stimuli [9,10]. Local infiltration
analgesia (LIA) effectively reduces postoperative pain in the
early postoperative period and also reduces the need for
narcotic analgesics. However, the problem of postoperative
pain relief in patients unresponsive to LIA requires further
research [5].

American researchers noted that transcutaneous
peripheral nerve stimulation (TPNS) is a promising non-
opioid method for treating chronic postoperative pain, in
particular after TKA. Thin wire electrodes are inserted
under ultrasound guidance and precisely directed to the
femoral and sciatic nerves of the leg. The effectiveness
of TPNS in reducing chronic postoperative pain has been
clinically proven. This method improves the functional
recovery of patients and accelerates their return to active
life after TKA [11].

The complex innervation of the knee joint does not
allow recommending any one type of blockade as the only
method of postoperative pain relief. Increasingly, we are
talking about combined blockade of two, and sometimes
three nerves, which often requires the use of special
equipment. The negative aspects of peripheral nerve blocks
include muscle weakness and the associated risk of falling,
as well as hypoesthesia (decreased sensitivity) of the lower
limb.

Dissatisfaction with the results of postoperative

limitations. The condition was considered unsatisfactory if
the joint flexion angle was less than 90°.

pain relief in patients with TKA remains one of the
pressing problems of modern medicine and requires the
development of new approaches to its solution. One of such
solutions is the method of high-volume local infiltration
anesthesia (HVLIA), which demonstrated its effectiveness in
the works of D. Kerr, L. Kohan in 2008 [12]. Publications on
the use of postoperative wound infiltration appeared earlier,
but it was these authors who were able to demonstrate the
effectiveness and safety of this method on a sufficiently
large number of patients [13].

The significant severity of postoperative pain
syndrome in TKA requires the development of new
treatment protocols, since the use of only multicomponent
systemic analgesia is ineffective. Epidural anesthesia
(EDA) provides the best control over surgical pain, but it
requires careful monitoring by the staff due to a fairly high
incidence of adverse reactions, primarily the development
of hypotension and postoperative nausea and vomiting.
Despite certain technical and organizational difficulties in
using EDA for postoperative pain relief in patients after TKA,
the results obtained convincingly proved its effectiveness.

When using HVLIA, a level of analgesia comparable
to EDA can be achieved. Therefore, HVLIA is not inferior in
the effectiveness of postoperative pain relief to EDA, does
not require strict monitoring and is accompanied by a lower
incidence of adverse reactions and complications, and the
simplicity, safety and effectiveness of the technique in the
future can make it the “procedure of choice” in the scheme
of multimodal analgesia during TKA [14].

Robotic knee replacement procedures are becoming
a new trend that attracts the attention of orthopedic
surgeons around the world. There is a hypothesis that the use
of robotics improves the accuracy of prosthesis positioning
and restoration of its centering. Studies have shown that
robotic TKA provides superior postoperative anatomical
and mechanical alignment compared to traditional TKA.
However, clinical and functional outcomes, as well as the
incidence of complications, remain the same [15].

The usage of 3D technologies to create individual
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surgical templates and physical models of bones (tibia and
femur) in TKA demonstrates good and excellent results.
This method is especially useful in complex cases when
standard instruments or computer navigation do not
provide the required accuracy [4].

Studies show that small residual varus deformities
(mean 3.9° + 0.74°, from 3.1° to 5.6°) after TKA in patients
with varus gonarthrosis do not have a significant impact
on the clinical, radiographic, functional and dynamometric
results of treatment [16].

The range of motion in the knee joint before TKA
plays a key role in determining the functional results after
it. Limitation of mobility, especially associated with tension
of the extensor muscles, before surgery increases the risk of
limitation of flexion in the postoperative period. Increasing
range of motion before TKA is therefore an important goal
to create optimal conditions for the flexor muscles to work
after surgery.

Knee flexion after TKA depends on many factors,
but range of motion before surgery is one of the most
significant [13,17,18,19].

The group of UK researchers identified the
feasibility of a randomized controlled trial to evaluate a
pre-habilitation program for frail patients undergoing
TKA. Participants were instructed to perform daily home
exercises for 12 weeks before surgery and were given
a daily protein supplement. Qualitative interviews with
participants and non-participants were conducted and
analyzed using thematic analysis [17,19].

Conclusion

Active treatment of degenerative-dystrophic
diseases of the knee joints, in particular TKA, is becoming
an increasingly common, frequently used method of
treatment. The main solution to TKA is to eliminate the
pain factor and restore full mobility of the joints, thereby
improving the quality of life of patients with restoration
of working capacity. However, this is characterized
by significant postoperative pain, which can hinder
rehabilitation and cause complications. It is also necessary
to actively implement protocols for early postoperative
rehabilitation of patients, aimed at early activation of
patients after surgery and reducing the duration of their
inpatient treatment.
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Tylingeme

III-1V camveidarut mize ocmeoapmpumi (Kellgren scane Lawrence Kaaccugukayusicol 60libiHuA) alikbiH ayblpCblHy CUHOPOMbBIMEH,
mipek neH K03rablc PYHKYUSACLIHBIH 6Y3bLAYbIMEH, COHOA-aK 6Mip canacbiHbIH alimapasikmatl memeHoeyimMeH cunammanaodbl.

3epmmeydiy makcamoul: AcmaHa Kaaacsl akimoiziHiH Ne2 Kencaaabl Ka1aablK AypyxXaHaceiHOa 6ec jicbla0blK KeseHoe jcypeisineeH
mi3e 6yblHbIH Mo/blK 3Hdonpome3sdey 60ilblHWA onepayusaapdbly, HomudiceaepiH maaoay.

ddicmepi. 2020-2024 sxcoladap apaabiFbliH0a mise 6yblHbIH Mo/blK 3HdonpomesdeydeH KeliiH nayueHmmepdi emdeydiH KAUHUKAAbLK
muimadiniein 6araaayra 6arbimmanarad pempochekmusmi 3epmmey sxcypeizindi. 3epmmeyze 495 nayuenm kipdi, onapdsiH iwinde 346 (70%)
atiesndep scare 149 (30%) epaep, opmawa sxcacwl - 56 scac (42-deH 73-ke detiit).

Hamuoiceci. [Juaznosdap keaecidell 60.1iH0i: dezenepamusmi-ducmpogusiavik conapmpo3 470 (94,9%) scardatida aHbikmadel scaHe
onepayusaapobly Heziszi 6esieiH Kypadvl, scapakammaH Kellinel 2conapmpo3s 9 (1,8%) xcardaiioa sicane 16 (3,2%) onepayusi pegususiavly
aHdonpome3dey weHbepiHde opbiHOAA0bl. PyHKYUOHANOLIK MapmebeHiH alimapabikmall jcakcapybl onepayusioaH keliH 3 atlldaH KetiH,
kepcemkiw 82,7+35,8 6aaara sjcemkeHoe JicaHe apanacyoaH 6ip xcvla emkeH coH, o1 84,2+4,5 6aanra sjcemkeHde mipkeadi. ¥kcac Hamuoice

nayueHmmepdiy onepayusira deliiH jcaHe odaH Keliinzi SF-36 wkasiacel 6olblHWA 6MIp cypy candcuiH cybsekmuemi 6arandaybiHoa oa
6atikaa0bl.

KopbimuiHdbl. Tise GybiHbIH MoablK 3HOonpome3deyodiy Heziszi wewiMi - aybIpcbiHy GakmopwbiH 010 HaHe 6YbIHOapObIH MOJbIK
KO3FA/FbIWMbIFbIH KAANbIHA KeAMIpY, 0cblaatiua eybekke kabiniemminiein acblpbin, HaQyKacmapdsly eMip cypy canacwit jcakcapmy. Aaatioa,
6y onepayusdaH Keliinei atimapavikmatl ayblpCblHyMeH cunammaJiadsl, 01 0HaAMyFa kedepzi keamipin scaHe acKbliHyAap myoblpybl MYMKIH.

Tytlin ce3dep: masday, moswik 3Hdonpomesaey, mise 6ybiHbl, dezeHepamusmi-oucmpog@usiivlk apmpo3s, eMoey.
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Pe3wome

Ocmeoapmpos koaewHozo cycmasa III-IV cmaduu (no kaaccugukayuu Kellgren u Lawrence) xapakmepudyemcs 8blpajceHHbIM
60.1€6b1M CUHOPOMOM, HAapyuleHUeM GYHKYUU 0nopbl U neped8usiceHUs, a Makice 3Ha4UMeAbHbIM CHUXCEHUEeM Ka1ecmea HCU3HU.

Lleab uccaedoganus: npoaHaaU3Upo8AMsb pe3yabmamul onepayuli N0 Moma/abHOMy 3HOONPOME3UPOBAHUID KOJIEHHO20 Cycmasa
(T3KC), nposederHuvix 8 MHozonpoguibHol 2opodckoll 6oabHUye N°2 Akumama 2. AcmaHa 3a namusiemHuil nepuoo.

Memodebl. B nepuod c 2020 no 2024 200b1 66110 npogedeHo pempocheKmugHoe ucc/1e008aHue, HanpasAeHHoe Ha OYeHKY KAUHUYecKou
appekmueHocmu seveHus nayueHmos nocae TIKC. B uccnedoearue ekawuveHo 495 nayuenmos, cpedu komopwuix 346(70%) sxeHwjuH u
149(30%) myxcuuH, co cpedHum go3pacmom 56 nem (om 42 do 73).

Pezyabmameol. /luazHo3bl pacnpedenuauct caedyruwjum 06pazom: dezeHepamug8Ho-ducmpo@uyeckuli 20Hapmpo3 6bla 8blsi8/1eH
8 470(94,9%) cayuasix u cocmasus OCHOBHYIH 4acmb onepayull, hocmmpasmamuueckuli eoHapmpo3 - 8 9(1,8%) cayuasx, a 16(3,2%)
onepayutl 6b110 8bINOJIHEHO 8 PAMKAX PEBU3UOHHO20 IHOONPOME3UpPO8aHUs. 3HaYUMebHoe yayvueHue GyHKYUOHAIbHO20 cmamycd 6bl10
3agukcuposaHo vepes 3 mecsaya nocae onepayuu, koeda nokazameab docmue 82,7+35,8 6asana, u yepes 200 nocsae emewlamenbcmed, ko2oa
oH cocmasus 84,2+4,5 6aana. AHa02uvHASE OUHAMUKA HAG/HOAAACH U NPU CY6BEKMUBHOU OYeHKe NayueHmamu Kavecmaea #u3Hu no wkaJe
SF-36 do u nocse onepayuu.

Bbi8odbl. OcHosHbiM peweruem TIKC sieasemcss ycmpaHeHue 601€8020 ¢hakmopa U 80CCMAHO8/AeHUe NOAHOU NoJ8UNICHOCMU
Cycmagos, mem cambliM yAyHuas Kaecmaeo Hu3Hu NayueHmos ¢ 80cCmaHosieHuem mpydocnocobHocmu. OOHaKo 3mo Xapakmepusyemcs co
3HaUUMeNbHOU NOC/e0NePayUOHHOL 60/1bI0, KOMOPAsl MOXcem NPensimcmeo8ams peabuAUMayuu U 8bI3b18ams 0CA0HCHEHUSL.

Katouesvie caosa: aHanus, momasnvHoe 3HJONpomesupogaHue, KoJeHHbull cycmas, dezeHepamusHo-ducmpoguyeckuil apmpos,
JleveHue.
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