JOURNAL OF CLINICAL MEDICINE OF KAZAKHSTAN

(E-ISSN 2313-1519)

The Effects Of Surgical Arthroscopy
And Intraarticular Medication On
The Antioxidant System And Lipid
Peroxidation In Knee Osteoarthritis

idris Perktas!, Metin Liitfi Baydar?

!Osmaniye Special Ibni Sina Hospital, Orthopedic Clinic, Osmaniye, Turkey
2Orthopedic Clinic, Faculty Of Medicine, Suleyman Demirel University, Isparta, Turkey

Received: 2024-02-28.
Accepted: 2024-05-10

® This work is licensed under a
Creative Commons Attribution 4.0
BY International License
J Clin Med Kaz 2024; 21(3):32-36

Corresponding author:

Dr. idris Perktas.

Email: drperktas@yahoo.com.
ORCID ID: 0009-0005-4582-1560.

Abstract

Aim. This study aims to evaluate the effects of joint surgery through
arthroscopy, intraarticular medication, and antioxidant therapy on
the antioxidant system and lipid peroxidation in patients with knee
osteoarthritis (KOA). The study examines the ability of high-molecular
weight hyaluronan, sodium hyaluronate, and oral Vitamin E to modulate
oxidative stress markers in the knee joint.

Methods and Materials. There were 60 patients diagnosed with KOA
that were divided into four groups according to the type of treatment for this
prospective study at the Department of Orthopaedics and Traumatology.
Blood and synovial fluid samples collected before and after treatment
were evaluated for superoxide dismutase (SOD), glutathione peroxidase
(GSH-Px), lipid peroxidation (malondialdehyde, MDA) catalase (CAT). SPSS
software was used to perform statistical analysis where the significance
level was set at p<0.05.

Results. Synovial fluid malondialdehyde levels that showed a
decreased tendency among treated groups indicated a reduced state
of antioxidant activity. However, no significant changes were observed
in systemic oxidative stress markers. These findings show that localized
antioxidant therapy within the knee can be effective in reducing oxidative
stress, therefore, may have implications for nonsurgical treatment of KOA.

Conclusion. The results emphasize possible gains made from
combining surgical arthroscopy together with antioxidant treatment in
managing KOA. By reducing the level of oxidative stress within the knee
joint, this combined method can provide a viable solution to improve
symptoms and quality of life among KOA patients.

Keywords: Knee osteoarthritis (KOA), Oxidative stress, antioxidant
therapy, lipid peroxidation

Introduction

and deteriorates quality of life [3]. Considering its
significance and priority, preventive measures should be

Knee osteoarthritis (KOA) can often cause
pain, impairments, and disability. It has far-reaching
implications for the daily lives of many people around the
world [1]. This condition is caused by the degeneration
of cartilage that is supposed to protect the ends of bones
from damage. Evidence suggests that knee deterioration
has high prevalence rates among elderly individuals and
women [2].

The aging process and several other factors have
escalated knee osteoarthritis (KOA) into a global public
health concern. Osteoarthritis (OA) poses a significant
challenge for public health, as it is increasing at an
alarming rate with substantial economic consequences

prioritized. However, effective management and control
will rely on early detection indicators, precise diagnosis,
and the appropriate treatment options [4].

Research typically focuses on methods of drug
administration, mechanical means, and sometimes
surgical procedures. Therapeutic interventions are
designed to reduce pain symptoms, enhance functional
abilities, and slow the disease's progression [5]. Physical
exercises often complement most therapies since they
help maintain the essential body mass for joint protection
while taking medications. Otherwise, surgery is required
when these remedies are ineffective [6].
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Pharmacological approaches include the administration
of analgesics along with anti-inflammatory agents used for
both inflammation reduction and pain alleviation. Antioxidants
may benefit elderly individuals who are prone to poor physical
performance, thus putting them at risk of developing osteoarthritis
(OA) [7]. Recent studies have targeted the use of antioxidants
to prevent damage by OA within cartilage. The effects of
antioxidants on mortality or morbidity in diseases remain
contradictory, requiring further investigation. For example,
antioxidant supplements should be considered therapeutic
products and undergo rigorous evaluation before being marketed
[8]. These studies were conducted through dietary modification
in which the ratio of antioxidant-rich diets was increased while
subjects received antioxidant pharmaceutical formulations
in addition to a supplement [9]. There have also been studies
showing increased or improved muscle strength, facilitation
of physical capacities, and reduced likelihood of advancing
the disease. All this is derived from the free radical theory of
aging, which proposes that oxygen-based free radicals are
responsible for age-related cell and tissue damage [10]. Because
this issue is crucial, it is necessary to obtain more information
from policymakers and physicians so that they can develop
effective remedies. The current study has been designed as a
comprehensive systematic review that focuses only on articles
relevant enough to investigate the effects of antioxidants on
KOA and done with utmost care to provide reliable evidence.

Methods

This study was conducted in the Department of Orthopedics
and Traumatology of SDO Faculty of Medicine between January
2005 and May 2005. The diagnosis included knee complaints
about pain, clinical and radiographic evidence that the patients
had knee osteoarthritis, while those who fulfilled the American
College of Rheumatology (ACR) criteria for knee osteoarthritis
were eligible.

The research involved a total of 60 knee OA patients
where women and men were 24. Inclusion criteria for this
group included ACR criterion as well as no pregnancy or
desire to become pregnant, no breastfeeding, no drug allergies
or hypersensitivities, no severe systemic diseases, absence of
conditions that could affect an assessment of the treated knee
joint, absence of patients who received intraarticular therapy in
the study knee within a three month period prior to entry in that
case series, and finally exclusion due to arthroscopic surgery
performed in last three years (figure 1).

The patients were randomly placed into four groups.
Anamnesis has been specified in detail along with systemic
physical examination and examination of the motion system.
Haematological tests including routine blood biochemistry
erythrocyte sedimentation rate c-reactive protein rheumatoid
factor levels blood type coagulation time complete urine
analysis have been carried out for each patient before surgery.
All participants underwent a bilateral X-ray examination
of their knees; posteroanterior chest radiograph (CXR) and
electrocardiography were added for age over 40.

After arthroscopy treatment first group received high
molecular weight hyaluronan (Hylan G-F 20) at weekly intervals
after arthroscopy with three doses given per person. Furthermore,
Hylan G-F-20 used oral vitamin E (Grandpherol®), taken once
daily at a dose of 400 IU for three weeks. This control group
was not treated with any type of intraarticular therapy after
arthroscopy. Sodium hyaluronate was injected as a dose of 2
ml into the joint cavity after arthroscopy weekly basis for five
consecutive times in patients in the fourth group.

Before and one week after the last injection, blood samples

* Study Setting: Department of Orthopaedics and
Traumatology, conducted from January 2005 to May 2005.

l

* Participants: 60 patients diagnosed with knee
osteoarthritis, divided into four groups.

!

Interventions:
* Group One: Hyaluronic acid (Hylan G-F 20)
* Group Two: Hyaluronic acid (Hylan G-F 20) + Oral Vitamin E
* Group Three: Surgical arthroscopy
* Group Four: Sodium hyaluronate

4

* Measurements: Blood and synovial fluid samples pre and
post-treatment for SOD, GSH-Px, MDA, CAT.

4

* Analysis: SPSS software, significance set at p<0.05.

Figure 1 - Study Design

and synovial fluid were collected to determine the SOD, CAT,
GSH-Px, and MDA content.

The fasting period started at midnight before the operation.
Immediately prior to surgery, the leg to be operated on was shaved
from the knee to the thigh. The arthroscopic intervention was
performed under general or spinal anaesthesia in an antiseptic
operating room. All patients had debridement arthroscopically,
Kirchner wire used while microfracture K wires during entry
into knee joint through the anterolateral approach described by
the Watanabe anatomical approach described by the Watanabe
versatile access route described by the Watanabe anterolateral
approach as told by Watanabe through which cartilage lesions
seen during arthroscopy were classified according to the
Outerbridge classification system.

At our institution, this study was approved by the local
institutional review board (IRB) meeting the ethical standards
described in the Declaration of Helsinki. Furthermore, written
informed consent has been obtained from all individuals
participating in this experiment. The reference number and name
will be provided on request.

Data analysis using SPSS software version 25 windows
was performed for descriptive statistics of demographic, clinical
biochemical data, including Wilcoxon test and other tests within
each treatment group were done; p-value <0.05 is considered
significant statistically.

Results

This is an intricate study that examines in detail various
treatments for knee osteoarthritis among 60 patients divided into
four groups. The study focusses mainly on the classifications of
cartilage lesions and assessing biochemical markers before and
after treatment.

A total of 60 people participated in this investigation who
were further divided into four groups: Group One (Hyalan G-F
20), Group Two (Hylan G-F 20 plus oral vitamin E), Group
Three (surgical arthroscopy) and Group Four (Na-Hyaluronate).
In group one, Hyalan G-F20 was used to provide fifteen cases
(10 women and five males) with average age determined to be
fifty three point two six.
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Table 1 Patient Demographics and Distribution Across Treatment Groups

Treatment Group

Therapy Applied

Hyalan G-F 20 + Oral Vitamin E

Group 1 Hyalan G-F 20

Group 2

Group 3 Surgical Arthroscopy
Group 4 Na-Hyaluronate
Total

Male Patients Female Patients Average Age Total Patients
5 10 53.26 15
6 9 52.93 15
7 8 52.13 15
7 8 51.8 15
25 35 5253 60

Note: The patient population comprised 60% females and 40% males, with the youngest participant being 40 years old and the oldest
68 years old. There was no statistically significant difference in the average age across treatment groups (p>0.05).

Table 2

Joint Grade-1  Grade-2
Structure Lesions Lesions
Patella 4 28
Femur 3 41
Medial

Condyle

Femur 2 11
Lateral

Condyle

Femur 4 38
Trochlea

Tibia 5 25
Medial

Condyle

Tibia 2 10
Lateral

Condyle

Total 20 153

Grade-3 Grade-4
Lesions Lesions
35 11

44 14

10 3

38 4

28 3

11 2

166 37

Grading and Distribution of Cartilage Lesions
by Treatment Group and Joint Structure

Total
Lesions

78
102

26

84

61

25

376

Similarly, the second group consisted of 15 subjects (9
women and six men) with a mean age of fifty two point nine
three receiving Hylan G-F 20 plus oral vitamin E. The third
group had fifteen patients [8§ women + 7 men] whose average
age was fifty two point one three. Finally, Na-hyaluronate was
administered at its recommended dose to 15 cases [8 females
+7 males] aged about fifty and one point eight as illustrated
in Table I below. This distribution demonstrates an equitable
representation of gender within the sample population across
all groups with middle-aged being primarily affected by knee
arthritis of the knee (Table 1).

Therefore, it is important for us also to test for severity
as well as distribution so that we can get insights into how
therapeutic interventions affect those suffering from osteoarthritis
of the knees during our investigation. These grades were used
in diagnosing about three hundred seventy-six cartilage injuries
present in 60 patients according to Outerbridge’s grading system.
This discovery reveals that there are more osteoarthritic changes
that occur in the medial femoral condyle compared to any other
site within the knee joint.

Table 3 Pre- and Post-Treatment Biochemical Values in Blood and Synovial Fluid

Treatment Group

Group 1 (Hyalan G-F 20)

Group 2 (Hyalan G-F 20 + Vitamin E)

Group 3 (Surgical Arthroscopy)

Group 4 (Na-Hyaluronate)

Parameter

CAT (U/g)
MDA (pmol/L)
SOD (U/g)
GPX (U/g)
CAT (U/g)
MDA (pmol/L)
SOD (U/g)
GPX (U/g)
CAT (U/g)
MDA (pmol/L)
SOD (U/g)
GPX (U/g)
CAT (U/g)
MDA (pmol/L)
SOD (U/g)
GPX (U/g)

Pre-Treatment

Post-Treatment Pre-Treatment Post-Treatment

Table 4 Statistical Analysis of Biochemical Marker Changes Pre- and Post-Treatment

Treatment Group

Group 1 (Hyalan G-F 20)

Group 2 (Hyalan G-F 20 + Vitamin E)
Group 3 (Surgical Arthroscopy)
Group 4 (Na-Hyaluronate)

Biochemical Marker

Catalase (CAT) U/g

Malondialdehyde (MDA) umol/L
Superoxide Dismutase (SOD) U/g
Glutathione Peroxidase (GPX) U/g
MDA in Synovial Fluid umol/L
MDA in Synovial Fluid pmol/L
MDA in Synovial Fluid pmol/L
MDA in Synovial Fluid pmol/L

(Blood) (Blood) (Synovial Fluid) (Synovial Fluid)

9.144 9.128 - -

35.95 35.96 0.3108 0.1066*

1761.9 1761.92 - -

74.85 74.82 - -

10.854 10.861 - -

33.48 33.43 0.4928 0.334*

2174.33 2174.33 - -

87.43 87.44 - -

8.436 8.397 - -

32.48 32.85 0.9302 0.928

1691.8 1691.85 - -

85.03 85.04 - -

12.92 12.11 - -

34.42 34.52 1.9308 1.6813*

2147.45 2146.8 - -

11291 112.25 - -
Pre-Treatment  Post-Treatment p-Value Statistical
Average Average Significance
9.144 9.128 >0.005 No
35.95 35.96 >0.005 No
1761.9 1761.92 >0.005 No
74.85 74.82 >0.005 No
0.3108 0.1066 <0.005 Yes
0.4928 0.334 <0.005 Yes
0.9302 0.928 >0.005 No
1.9308 1.6813 <0.005 Yes
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The area around the lunate surface, patella and lateral
aspect femoral trochlea are some important areas that easily
wear out through common biomechanical stress points in the
knee joint. Table 2 shows such classifications and therefore
helps to guide which treatment is best for different degrees of
cartilage damage.

As a result, our extensive biochemistry study aimed to
determine systemic as well as local biochemical responses
associated with the therapies employed herein. Additionally,
no significant differences were observed in catalase,
malondialdehyde, superoxide dismutase, and glutathione
peroxidase levels before and after blood samples from all
subjects in all groups. Therefore, this shows that any treatment
does not have much impact on general oxidative stress or the
antioxidant capacity of an organism. In contrast, Groups 1, 2
and 4 had reduced malondialdehyde in their synovial fluids
during the post-treatment period indicating increased localised
oxidative stresses within their knee joints. These findings
presented in Table 3 provide a clear target for local therapy
rather than systemic biochemical changes that result in redox
injury within the affected joint.

A thorough statistical analysis was performed to assess
how the treatments had an impact. It is possible that intraarticular
knee injections treatment may help reduce lipid peroxidation,
which could be as a result of suppressing cellular damage and
thus nitric oxide (NO) production through increased enzymatic
activities. The findings imply that such therapeutic strategies
can directly influence markers of oxidative stress within the
knee joint, but not the systemic biochemical parameters (Table
4). These discoveries highlight the localised nature of the
therapy and its potential as a non-intrusive method for treating
osteoarthritis of the knee. This method targets oxidative stress in
order to prevent cartilage degradation, it is a direct way to slow
down arthritis progression from occurring in knees.

In conclusion, these detailed observations have
demonstrated how different treatments affect knee osteoarthritis
at various levels. However, there is a significant reduction in
synovial fluid malondialdehyde after therapy within the chosen
groups, indicating another way to attenuate local oxidative
stresses from inside the knee joint itself, apart from some notable
findings about systemic biochemical markers, among others.

Discussion

According to this study, the use of antioxidants in a
specific area is effective in treating oxidative stress in the
knee joint, which is one of the most important causes of knee
osteoarthritis (OA). Although there were no significant systemic
changes in oxidative markers; this shows that treating joints with
antioxidants can reduce the levels of malondialdehyde in synovial
fluid - a biomarker of local tissue damage caused by free radicals
- and thus relieve pain locally. In other words, it means that this
treatment can focus on particular symptoms or sites only where
they occur without affecting general health conditions. This
implies that although very little happens elsewhere apart from
around where an operation has been done, still much relief could
come about through dealing with oxidation changes near an
affected area. Therefore, further research is needed on how best
surgery and nonsurgical methods can be combined to improve
quality of life among these patients.

Furthermore, it is important to note that there were no
significant changes in systemic oxidative stress markers.
Therefore, the conclusion is made that antioxidant and anti-
inflammatory properties are more specific for local organs
such as the knees than the whole body [13]. This suggests

that there may be a treatment modality which provides relief
and therapeutic benefits at the source of pain and dysfunction
associated with OA without affecting any systemic biomarkers
of oxidative stress. Consequently, addressing localised pathways
to reduce oxidative stress within the knee joint could lead to the
development of therapies targeting symptoms caused by KOA
specifically. In addition, it opens up possibilities for therapeutic
strategies aimed at reducing the systemic side effects that often
accompany many pharmacological options [14]. Consequently,
all of these point to the need for effective treatment modalities
not only against localised pathologies linked to osteoarthritis but
also safe without unwanted systemic consequences.

Comparing these results with other studies helps to
unravel how antioxidants help to manage OA. Although some
researchers have questioned whether antioxidants such as
vitamin E can effectively treat osteoarthritic signs, others claim
that their combination with hyaluronic acid treatments may
cause a significant decrease in levels of oxidative stress within
knee joint. Thus, combined therapy may improve its efficacy
[15]. In this sense, these data brings out issues on the complexity
of osteoarthritis and show what can be improved through
combining several forms of therapy. Therefore, differences
between the results of the trials have arisen because OA has
proven quite complicated as a disease; therefore, one needs to
consider a wide range of treatments directed towards different
substrates [7].

Our analysis revealed that hyaluronic and vitamin E
have intricate curative actions within the KOA oxidative stress
mechanisms of KOA [16]. This means that the pathogenesis
of KOA is based on oxidative stress, resulting in cartilage
degradation and facilitating inflammation; therefore, antioxidants
can be considered as potential modulatory agents for disease
progression [17]. Moreover, HA is viscoelastic in addition to
being a knee joint lubricant that may decrease mechanical loading
in order to generate a suitable milieu. It aims to decrease stress
levels by reducing ROS production. Moreover, this could make
it more secure when combined with a lipid-soluble antioxidant
such as Vitamin E. In addition, in this case, Vitamin E acts as an
antioxidant molecule that neutralises free radicals, and inhibits
chain propagation reactions that lead to lipid peroxidation
hence preserving cell integrity in joint tissues against oxidative
challenges that would otherwise affect articular cartilage due to
oxidation [18].

However, certain restrictions must be kept in mind in order
to fully comprehend the scope and relevance of our findings.
Additionally, we note that despite having enough weakness size
to make some tentative conclusion based on our data on this
condition we realize it was not representative of all patients with
KOA and could not incorporate all possible cases throughout
its spectrum. Different individuals manifest various grades
of severity of this ailment, as well as different responses to
treatment modalities applied for its control. Furthermore, since
it was a short study, we did not know if these therapies were
effective or influenced the progression of KOA after this period.
Therefore, longer follow-up studies are required than what was
used here, noting changes in local and body-wide indicators of
oxidative stress over time to establish whether such treatments
are sustainable for improving health outcomes improvement or
improving quality enhancement respectively [19].

Additionally, one should consider carefulness about
generalisations among dissimilar affected populations by
osteoarthritis, various stages of diseases, and other joints except
knee also. This is because OA is a complex condition that arises
from various aetiology factors such as genetic background,
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lifestyle components that include everyday movement patterns
and types of mechanical stresses people undergo among many
others which can interact differently with the findings of this
research [20]. More patients suffering from osteoarthritis at all
stages from common sites including hands and hips, should
be enrolled for future analysis to establish these observations.
Furthermore, in addition to confirming the present results, they
would help to understand how hyaluronic acid and Vitamin E
function more fully by providing a clearer idea of the conservative
treatment approaches discussed against osteoarthritis [7]. In
another recent study, these authors reported on the comparative
effects of different treatments for osteoporosis bone loss on
joint pain and showed ways through which bone health indices
involving the vertebrae or hip could be improved [16].
Treatment for osteoarthritis of the knee can be further
established by this study. Furthermore, it discloses that
antioxidants can decrease oxidative stress within the knee joint.
These findings imply that medical interventions are possible
and therefore more research looking into treatment approaches,
combinatorial therapies, and quality of life improvement in
KOA patients. Consequently, this can lead to change in clinical
practice to more targeted symptom relief and improved joint

function while minimising systemic side effects which are
currently prevalent with a wider spectrum of adverse effects. As
such, these results support the inclusion of antioxidant therapy in
KOA guidelines pending future studies.
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