DUTKA, Martyna, BERNACKI, Piotr, BERNACKI, Radostaw, ZARDZEWIALY, Witold, ZAREMSKYI, Oleksii,
BIALOGLOWSKI, Konrad, SKRZYNSKA, Klaudia, MENDYK, Krzysztof, MORDASIEWICZ, Dominika and FUSZARA, Kamil.
Quality of life corrected by osteoarthritis of the hip and knee - therapeutic options for athletes. Quality in Sport. 2024;20:54011. eISSN
2450-3118.

https://dx.doi.org/10.12775/QS.2024.20.54011

https://apcz.umk.pl/QS/article/view/54011

The journal has been 20 points in the Ministry of Higher Education and Science of Poland parametric evaluation. Annex to the announcement
of the Minister of Higher Education and Science of 05.01.2024. No. 32553.

Has a Journal's Unique Identifier: 201398. Scientific disciplines assigned: Economics and finance (Field of social sciences); Management and
Quality Sciences (Field of social sciences).

Punkty Ministerialne z 2019 - aktualny rok 20 punktow. Zatacznik do komunikatu Ministra Szkolnictwa Wyzszego i Nauki z dnia 05.01.2024
r. Lp. 32553. Posiada Unikatowy Identyfikator Czasopisma: 201398.

Przypisane dyscypliny naukowe: Ekonomia i finanse (Dziedzina nauk spotecznych); Nauki o zarzadzaniu i jako$ci (Dziedzina nauk
spotecznych).

© The Authors 2024;

This article is published with open access at Licensee Open Journal Systems of Nicolaus Copernicus University in Torun, Poland

Open Access. This article is distributed under the terms of the Creative Commons Attribution Noncommercial License which permits any
noncommercial use, distribution, and reproduction in any medium, provided the original author (s) and source are credited. This is an open
access article licensed under the terms of the Creative Commons Attribution Non commercial license Share alike.
(http://creativecommons.org/licenses/by-nc-sa/4.0/) which permits unrestricted, non commercial use, distribution and reproduction in any
medium, provided the work is properly cited.

The authors declare that there is no conflict of interests regarding the publication of this paper.

Received: 02.08.2024. Revised: 15.08.2024. Accepted: 17.08.2024. Published: 22.08.2024.

Quality of life corrected by osteoarthritis of the hip and knee - therapeutic options for

athletes

Martyna Dutka
Medical University of Lublin, al. Ractawickie 1, 20-059 Lublin, Poland

martynadutka810@gmail.com

https://orcid.org/0009-0006-4747-677X

Piotr Bernacki

Medical University of Lublin, al. Ractawickie 1, 20-059 Lublin, Poland
pbernacki73@gmail.com

https://orcid.org/0009-0002-9324-9632

Radoslaw Bernacki

Medical Center in Lancut, ul. Paderewskiego 5, 37-100 Lancut, Poland

rbernacki97@gmail.com

https://orcid.org/0009-0000-1554-2724



https://dx.doi.org/10.12775/QS.2024.20.54011
https://apcz.umk.pl/QS/article/view/54011
mailto:martynadutka810@gmail.com
https://orcid.org/0009-0006-4747-677X
mailto:pbernacki73@gmail.com
https://orcid.org/0009-0002-9324-9632
mailto:rbernacki97@gmail.com
https://orcid.org/0009-0000-1554-2724

Witold Zardzewialy
1 Military Clinical Hospital in Lublin, al. Ractawickie 23, 20-049 Lublin, Poland

witold.zardzewialy@gmail.com

https://orcid.org/0000-0003-4459-0535

Oleksii Zaremskyi
1 Military Clinical Hospital in Lublin, al. Ractawickie 23, 20-049 Lublin, Poland

ozaremski@gmail.com

https://orcid.org/0009-0003-5111-3339

Konrad Bialoglowski

University Clinical Hospital No. 1 in Lublin, ul. Stanistawa Staszica 16, 20-081 Lublin,
Poland

konrad.bialoglowski@gmail.com

https://orcid.org/0009-0001-1705-254 X

Klaudia Skrzynska

4th Clinical University Hospital in Lublin, ul. Kazimierza Jaczewskiego 8, 20-954
Lublin, Poland

skrzynskaklaudial@gmail.com

https://orcid.org/0009-0004-3124-8655

Krzysztof Mendyk

Independent Public Health Care Complex in Lezajsk, ul. Lesna 22, 37-300 Lezajsk,
Poland

kmendyk97@gmail.com

https://orcid.org/0009-0004-4636-8465



mailto:witold.zardzewialy@gmail.com
https://orcid.org/0000-0003-4459-0535
mailto:ozaremski@gmail.com
https://orcid.org/0009-0003-5111-3339
mailto:konrad.bialoglowski@gmail.com
https://orcid.org/0009-0001-1705-254X
mailto:Polandskrzynskaklaudia1@gmail.com
https://orcid.org/0009-0004-3124-8655
mailto:kmendyk97@gmail.com
https://orcid.org/0009-0004-4636-8465

Dominika Mordasiewicz
Medical University of Lublin, al. Ractawickie 1, 20-059 Lublin, Poland

dmordasiewicz@wp.pl
https://orcid.org/0009-0005-2633-6316

Kamil Fuszara

University Clinical Hospital No. 1 in Lublin, ul. Stanistawa Staszica 16, 20-081 Lublin,
Poland

kamil7197@02.pl
https://orcid.org/0009-0003-3905-7848

Abstract

Osteoarthritis (OA) is the most common chronic joint disease that causes slow
degeneration of the articular cartilage of each joint component. For years, treatments have been
sought to halt the progression of OA. Modern medicine has not yet found such a cure, but it has
therapies to offer that make life more comfortable for a short period of time. Oral therapies with
non-steroidal anti-inflammatory drugs and paracetamol effectively relieve only minor joint pain
in the early stages of OA. Hyaluronic acid (HA) and corticosteroid (GCS) delivery therapies
may result in clinically significant benefits in a significant number of patients, but emerging
evidence suggests that the apparent efficacy of these treatments is largely due to other factors,
including the placebo effect. The paucity of high-level evidence of action and methodological
limitations make it difficult to consider delivery injections with stem cell preparations as
effective in treating the causes of OA. Although many promising pharmacological treatments
are currently in clinical trials, the best therapeutic option for OA to date is joint alloplasty. The
most common surgical access when performing hip alloplasty is the posterior access. Replacing
the diseased hip joint has many benefits for the patient including pain relief, improved quality
of daily life and more efficient mobility.
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Introduction

Osteoarthritis (OA) is the most common joint disease involving all joint components,
which causes chronic pain and reduces quality of life in patients by decreasing joint function
[1]. The disease most commonly involves articular cartilage in joints that carry heavy loads,
such as the hip, knee and shoulder. The presence of lesions in tissues such as the synovial
membrane of the joint capsule, the underlying bone contributes to a more severe disease
progression [2]. However, OA is clinically a highly variable disease and can be diagnosed
without characteristic symptoms as well as in advanced multi-joint disease. It can be categorised

into primary osteoarthritis and secondary osteoarthritis [3].
Etiology

OA can be divided according to risk factors into primary OA, which is idiopathic, and

secondary osteoarthritis whose causes are iatrogenic or are due to trauma, joint infection [4].

Primary osteoarthritis is more often diagnosed, its diagnosis is less often associated with
trauma and is more often influenced by the patient's age, gender, obesity, occupation as well as

lifestyle.

Secondary OA is diagnosed in the case of a pre-existing joint abnormality. Predisposing
conditions include single- and multi-joint injuries, infections and congenital joint abnormalities
causing pathological joint mechanics and arthritis, arthritic necrosis, Paget's disease,
osteoporosis,  dissecting  osteoarthritis,  haemochromatosis, = Wilson's  disease,

haemoglobinopathy, Marfan's syndrome or Ehlers-Danlos syndrome [3].
Pathophysiology

Osteoarthritis is currently understood as a multifactorial joint pathology caused by

various inflammatory and metabolic factors that are the most common causes of joint damage.



OA is considered to be a disease involving all components of the joint including calcified
cartilage, subchondral bone, capsular ligaments and joint fluid, and is not limited to degradation
of articular cartilage alone.[2][5][6] Increasing evidence shows that cartilage degeneration
precedes subchondral bone changes, suggesting a key role for this mechanism in the
pathogenesis and progression of osteoarthritis, as well as the formation of ectopic bone and
osteophytes. Subchondral bone marrow lesions (SBMLs), diagnosed by abnormal MRI signals
beneath calcified cartilage, affected more than half of asymptomatic patients before 50 years of
age. Their incidence appears to increase with age [5][7]. SBMLs arise from joint biomechanical
abnormalities and sustained mechanical injuries that lead to cellular and biomolecular responses
in response to the resulting microdamage in the subchondral layer of bone. The SBML site is
characterised by a high rate of bone turnover, pain and activation of pro-inflammatory
pathways, ultimately leading to increased subchondral sclerosis and increased bone mineral
density. As a result, subchondral bone remodelling is now considered one of the main
components of osteoarthritis, which can disrupt the integrity of the osteochondral unit and lead
to increased crosstalk between cartilage and subchondral bone [5]. Clinical observations
showed that, over a 24-month period, the magnitude of SBML on MRI increased in volume,
particularly in the medial tibial plateau and medial condyle, which shows a strong correlation
with cartilage volume loss in the respective areas of SBML in the respective bones, indicating
the diagnostic value of predicting a degenerative condition within the osteochondral unit [7].

Synovitis is increasingly observed in osteoarthritis. Most patients with OA have low-
grade inflammation; oxidative stress, reduced chondrocyte proliferation and extracellular
matrix synthesis play major roles in the development and progression of OA [8]. In addition,
synovitis promotes the production of adhesion molecules such as intercellular adhesion
molecule-1 (ICAM-1), vascular cell adhesion molecule-1 (VCAM-1), and chemokines, which
are responsible for histological changes in the synovial membrane, including hypertrophy and
proliferation, accompanied by infiltrating mononuclear cells such as macrophages and
monocytes such as T-lymphocytes and B-lymphocytes [9]. The synovitis seen in OA is
dominated by macrophages, in contrast to synovitis in rheumatoid arthritis (RA) where T
lymphocytes predominate [5][6]. Synovitis increases angiogenesis in the synovial membrane,
which in turn accelerates inflammation. In addition, synovitis also facilitates the production of

pro-inflammatory and pain neurotransmitters such as nerve growth factor and bradykinin [9].

Chondrocytes, synoviocytes and osteoblasts produce pro-inflammatory mediators such

as pro-inflammatory cytokines, tumour necrosis factor (TNF), interleukin-1 beta (IL-1p), IL-6,



IL-8, IL-15, IL-17, IL-21, inflammatory mediators PGE2 , NO, adipokines (visfatin, resistin)
and matrix metalloproteinases (MMP-1, MMP-3, MMP-9, MMP-13) and reactive oxygen
species (ROS) are responsible for inhibiting anabolism and the release of proteolytic enzymes,
contribute to the degradation of extracellular matrices and exacerbate cartilage degeneration
irreversibly. Despite the presence of anti-inflammatory cytokines in OA-affected tissues such
as interferon-y (IFN-y), IL-6, IL-10, IL-4 and TGF-p, a shift in the balance of pro- and -
inflammatory cytokines towards the catabolic side can be described [5][9].

Reactive oxygen species and interdependent inflammation, is an intrinsic feature of
occupied OA joints [5]. Oxidative stress, resulting from an imbalance between ROS production
and the antioxidant role of chondrocytes, are the cause of chronic inflammation, cartilage
degradation and chondrocyte decline. Inflammatory mediators such as interleukin-1p (IL-1p),
tumour necrosis factor a (TNF-a) and interleukin-6 (IL-6) are significantly increased in joints
with osteoarthritis and induce ROS production and expression of matrix-degrading proteases
leading to matrix degradation and joint dysfunction. Elevated levels of ROS also lead to reduced
expression of cartilage-specific genes responsible for cartilage functionality (aggrecan (ACAN)
and collagen type Il alpha 1 (COL2A1)) [8][10][11]. As patients age, ROS levels in
chondrocytes increase, which may also be caused by mitochondrial dysfunction and reduced
mitochondrial superoxide dismutase (SOD2) glutathione peroxidase (GPX) and catalase (CAT)
activity, are reduced in OA, exacerbating oxidative stress. The resultant increase in ROS is
oxidative damage to proteins, lipids, DNA as well as hyperoxidation inactivates peroxiredoxin
(Prx) causing increased cell death. More importantly, Prx inactivation can disrupt cellular

redox-regulated signalling pathways through the oxidation of protein thiols [11][12].
Conservative treatment

The most common reported symptom of osteoarthritis of the hip is pain. This symptom
impairs patients' quality of life the most. Conservative treatment aims to alleviate pain and other

bothersome symptoms and not affect the progression of the disease [13][14].
Pharmacological treatment

Oral non-steroidal anti-inflammatory  drugs (NSAIDs) and paracetamol

(acetaminophen) are the most commonly used analgesics for pain reduction in OA [13].



Paracetamol is used as a first-line analgesic, but the efficacy of this drug in OA is
negligible and not superior to that of placebo [15]. Its use is due to its relative safety and the
lack of effective alternatives. A recent systematic review concluded that paracetamol provides

short-term minimal pain control [16].

Non-steroidal anti-inflammatory drugs (NSAIDs) are first-line drugs in the
pharmacological treatment of OA. In placebo-controlled trials, NSAIDs produced greater pain
reduction than placebo [6]. Topical NSAIDs used in patches or creams complement non-
pharmacological treatment [15]. Topical NSAIDs show less toxicity than oral NSAIDs, but are
less effective in the treatment of hip osteoarthritis, due to their deep location in the hip bones.
Oral NSAIDs used chronically can cause gastrointestinal irritation, ulceration and bleeding.
During chronic use of oral NSAIDs, they should be combined with proton pump inhibitors or
COX-2 inhibitors [6].

Pain occurring in OA can be caused by ongoing mechanisms in the central nervous
system. Duloxetine and serotonin-norepinephrine reuptake inhibitors have been used in pain of
central origin. In randomised trials, the previously mentioned drugs have been shown to cause
pain relief compared to placebo. Opioids are rarely used in the treatment of OA. This is due to
the limited efficacy in the treatment of hip and knee osteoarthritis. Opioid analgesics also have
many side effects such as constipation, drowsiness, respiratory depression and have high
toxicity and potential for addiction during their use. Treatment guidelines for OA advise against
the use of oral or transdermal forms of opioids with the exception of tramadol, as it is a synthetic

opioid that also inhibits serotonin and norepinephrine reuptake [6][15].
Treatment with delivery injections

Patients who are unable to take oral NSAIDs, or patients for whom therapy with these
drugs does not have the expected effect on pain reduction, can try intralesional injection
therapy, which usually relieves pain for a few weeks. This type of therapy is particularly helpful
for patients with single joint osteoarthritis. Hip joint injections are mainly performed under

ultrasound guidance [6].
Non-cellular treatment options

According to the recommendations of the current guidelines for knee osteoarthritis and
hip osteoarthritis, for short-term pain relief, delivery injections of glucocorticosteroids at the



lowest therapeutic dose are recommended when symptoms are refractory to treatment with oral
NSAIDs. After three months, glucocorticosteroid injections have no greater effect on pain than
placebo, and after one year they may show inferior results to the effect of physiotherapy. Recent
data from meta-analyses of controlled trials show that even the use of multiple steroid injections
has no advantage over placebo. An increase in the risk of steroid-induced articular cartilage loss
and the resulting progression of degenerative changes was noted as the number of doses
administered increased. No differences were found between the available glcocorticosteroid
preparations in terms of their efficacy in the treatment of OA. Some studies speculate that newer
forms of injectable steroids may have fewer systemic side effects than traditional steroid
injections. However, steroid use is associated with altered gene expression and
immunomodulation that results in inhibition of anabolic activity of chondrocytes, reduced
expression of genes responsible for collagen synthesis resulting in additional joint damage and
progression of OA [6][14][17].

Delivery injections of hyaluronic acid (HA) are another alternative to oral NSAID
treatment. HA is a high molecular weight glycosaminoglycan that is found in cartilage and joint
fluid. Intra-articular injections of HA are a common way to administer this viscous supplement,
which improves joint lubrication and impact absorption. Most of the results of meta-analyses,
do not show a correlation between clinical efficacy and outcomes of HA use. Meta-analyses
have shown only moderate pain reduction [18][19]. According to various guidelines, the use of
HA is recommended, while other guidelines do not recommend the use of HA due to the lack

of data from randomised controlled trials in the countries concerned [20][21][22][23].
Cell treatment options

Intra-articular cell injection therapy in OA was designed to promote healing of damaged
articular cartilage by implanting and differentiating susceptible cells into chondrocytes that
build up the cartilage of affected joints. Candidate cells for this therapy may be modified

chondrocytes or stem cells [24].

Platelet-rich plasma (PRP) delivery injections are the most commonly used cell therapy
for the treatment of OA. PRP is a preparation of autologous blood that has been centrifuged to
concentrate platelets above levels found in healthy human serum. Although this therapy is one
of the best studied cell therapies for the treatment of OA, the lack of properly conducted studies

and uncertainties due to the complexity of the mechanisms of action, as well as the lack of



standardisation between PRP protocols, makes it difficult to confirm the efficacy of PRP's
therapeutic effect on inhibiting OA exacerbations [19][21][25]. PRP contains activated
platelets, thus releasing anti-inflammatory mediators that can reduce inflammation and pain.
Due to this effect, PRP is used in reducing pain in OA. The results of several meta-analyses
have shown that PRP therapy is more effective than both HA therapy and placebo in reducing
pain 6 and 12 months after injection [19][25][26][27][28].

Another cell therapy to offer for OA patients is injections with bone marrow concentrate
(BMAC) preparations. BMAC preparations contain bone marrow stem cells, which are a
heterogeneous mixture of cells that perform different functions in the joint into which they are
implanted. A proportion of these cells are involved in the osteogenesis pathway and the
acceleration of bone formation and regeneration, and a second proportion of stem cells from
this mixture contained in BMAC are responsible for immunomodulation. BMAC contains few
mesenchymal stem cells and mainly contains stem cells of haematopoietic origin, platelets as
well as cytokines making the composition of the BMAC preparation similar to that of PRP
[19][29]]30]. The similar composition of these delivery injection preparations results in similar
effects of both therapies. Despite the higher cost of BMAC therapy relative to PRP therapy,
BMAC therapy is more beneficial than PRP in patients with knee OA, in patients with mild OA
[29][31].

The next therapeutic option for cell therapy is adipose tissue-derived stem cell (ADSC)
preparations. ADSC preparations are derived from lipoaspirate by enzymatic digestion or by
mechanical treatment, which exhibit cartilage-protective effects through anti-inflammatory
action. It is suspected that ADSC preparations may contain membrane proteins, cytoplasmic
and nuclear proteins and extracellular matrix proteins, nucleic acids that may enhance the
protective effect on articular cartilage [19][32][33]. ADSC, through its action, relieves pain and
improves quality of life in OA patients 6 months after delivery injections. No significant
regeneration of damaged articular cartilage defects was reported in MRI studies after 6 months.
The superiority of ADSC therapy over BMAC therapy has not been demonstrated in clinical
trials of cell-based treatment for OA [33][34][35].



Operative treatment

Total hip arthroplasty (THA) is the standard surgical intervention for patients with hip
osteoarthritis [36]. With the use of low-friction plastics, implant survival in surgical

endoprosthetic procedures has been significantly improved [37].

There have been a number of studies that have proven the efficacy of THA in relieving
pain, improving quality of life and better functioning in daily life after total hip replacement
[38][39].

Rear access

This is the most common method of THA in the world. Patient in side position on a
traditional operating table. Using special handles, place the patient in the correct position to
obtain a stable position before starting the operation. The correct positioning of the patient
guarantees the operator and assistants an adequate range of movement of the operated limb
during the operation. The operated limb should be sterile and freely positioned to facilitate hip

dislocation.

When starting the operation, the operator makes an incision approximately 5cm from
the greater ileum. The incision starts on the lateral side of the thigh at the level of the middle of
the femoral shaft and then makes a proximal incision along the posterior edge of the greater
ileum and then makes an arc with the blade towards the posterior superior iliac spine. The skin
and subcutaneous fat should be incised to the broad fascia and the iliac tibial band. The broad
fascia together with the iliopsoas muscle band is incised along the fibres of the gluteus maximus
muscle. Further preparation of the deeper tissues and identification of the short external rotators
of the hip joint is performed in internal rotation of the hip joint. The external rotators are then
severed at their attachment to the greater ileum to visualise the posterior aspect of the hip joint
capsule. The next stage of the operation is to perform a T-shaped capsulotomy. Further internal
rotation together with flexion and gentle adduction at the hip joint allows it to be dislocated. If
dislocation of the joint is difficult, partial or complete release of the rectus thigh muscle may

be necessary especially in cases of severe hip contracture or revision.

Femoral neck osteotomies are performed using an oscillating saw. The site of the

osteotomy is determined from the preoperative plan, with the minor ileum as the reference
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point. The hip joint casing and other soft tissues remaining loose should also be removed and

the bottom of the acetabulum worked out with a reamer.
It is a technique used in both primary hip replacement and revision surgery [40].
Summary

Modern medicine has not yet discovered a causal treatment for OA that achieves the
expected therapeutic effect. Available therapies only help to treat short-term the most
troublesome symptoms of OA such as pain and discomfort in the affected joint. To date, the
only effective therapeutic option to cure OA is alloplasty of the affected joint. Thanks to the
development of surgical techniques, this is a less invasive operation every year. Replacement
of the affected joint has many benefits for the patient, including pain relief, improved quality
of daily life and more efficient movement soon after surgery.
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