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Abstract

Introduction: Osteoarthritis (OA) has been established as a progressive wear and tear disease of the synovial joints, which also involves a
certain degree of inflammation. Considering there is no disease modifying medication available at the moment, the current guidelines focus
on the symptomatic treatment of the affection. Our study aimed to evaluate the therapeutic advantages of the synergistic use of non-steroidal
anti-inflammatory drugs (NSAIDs) and physical therapy in the treatment of knee osteoarthritis (KOA). Patients, Materials and Methods: The
study comprised 46 individuals who were diagnosed with KOA and were admitted to the Department of Physical Medicine and Rehabilitation
at the Emergency Clinical County Hospital of Craiova, Romania, between January 2021 and April 2022. All the participants received the
same combination of pharmacological (Diclofenac 150 mg/day, no more than 10 days/month as needed) and non-pharmacological treatment
(a 24-week plan of physical therapy). Results: The patient group exhibited a statistically significant reduction in both the average Western
Ontario and McMaster Universities Osteoarthritis (WOMAC) index (p=0.0142) and the average Visual Analog Scale (VAS) (p=0.0023).
Additionally, there was a statistically significant increase in both the average Knee Outcome Survey-Activities of Daily Living (KOS-ADL)
(p=0.0128) and the average Oxford Knee Score (OKS) (p=0.0023). The study found a significant positive correlation between higher VAS
ratings and cholesterol levels (p=0.0092), but no significant correlation between VAS scores and triglyceride levels (p=0.0986). Patients were
evaluated for a further 24 weeks beyond the conclusion of the research to see if surgical intervention was necessary during this time.
Conclusions: Our investigation tracked the WOMAC, VAS, KOS-ADL, and OKS measurements in a cohort of patients with KOA. The results
demonstrate that the utilization of NSAIDs in conjunction with physical therapy effectively alleviates pain and enhances joint functionality.
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=& Introduction

Osteoarthritis (OA) or osteoarthrosis is a condition
that affects the synovial joints. It is characterized by the
gradual breakdown and loss of the protective cartilage in
the joint. This leads to both functional and structural changes
throughout the entire joint, including the synovium,
meniscus, ligaments, and subchondral bone [1, 2]. OA is
more frequently found in patients than rheumatoid arthritis
(RA) or any other type of disease that affects the joints [3].

OA has emerged as a prominent contributor to disability,
particularly due to the growing elderly population and the
escalating rates of obesity. Consequently, its prevalence
has surpassed historical levels. In the last years, there has
been more understanding into what causes pain in OA
and its pathogenesis [4].

One of the most important causes of work loss in the
United States is represented by OA, which costs their
economy above 100 billion US dollars per year and affects

at least 20 million people [5, 6]. The disease is also
responsible for one of the top five healthcare associated
costs in Europe [3].

Unquestionable factors have been found to be associated
with a higher risk of developing OA. Some of these can be
modified while others cannot. Such factors are represented
by age, gender, higher body mass index (BMI; being
overweight or obese), osteoarticular trauma or sport-related
injuries, which could lead to instability of the joints or muscle
laxity, repetitive stress on the joints, genetic predispositions,
bone misalignments or other deformities, metabolic or
endocrine disorders and having previously suffered from
other types of rheumatic diseases [7]. As most types of
arthritis are more frequent in women, and more than half
of all the people suffering from arthritis are women, such
is also the case with OA, the female sex representing a
notable risk factor [8].

Each imaging method utilized in the screening, diagnosis
and monitoring the evolution of arthritis has its advantages
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and limitations. Plain classical radiography is one of the
simplest, cheapest and most frequently utilized imagistic
methods used for OA. Simple radiography is used to
visualize changes in the bone cortex, such as osteophytes,
narrowing of the joint space, subchondral sclerosis, and
the existence of subchondral cysts [9].

Another cost-effective imagistic exploration that can be
complementary to radiography is represented by musculo-
skeletal ultrasound (MSUS). In comparison with classical
radiological assessment, this method can give a better
assessment of meniscal extrusions, tibiofemoral osteophytes
and changes in the medial femoral cartilage as well as the
evaluation of bursitis [10, 11].

Magnetic resonance imaging (MRI) has become he
highest standard for OA evaluation due to its ability to
assess the whole joint as an organ, to view modifications
in multiple tissues at the same time and to also evaluate
pre-morphological changes of biochemical compositional
nature of the articular and periarticular tissues [10, 11].
Articular cartilage, menisci, ligaments, synovium, capsular
structures, fluid collections and bone marrow represent
several structures that cannot be visualized on simple
radiography but which the MRI can assess [ 10]. Considering
the high costs, this method is not routinely used, but it is
usually a must before surgical procedures.

Regarding the treatment of OA, even though no disease-
modifying medication exists at the moment [12], there
are several methods of treatment ranging from non-
pharmacological treatment (weight management, exercise,
biomechanical interventions and the use of walking canes)
to pharmacological therapy (oral, topical and intraarticular)
and even surgery as a last case scenario when the first lines
of management have failed [13, 14]. Various guides reviewing
the recommendations of treatment by Osteoarthritis Research
Society International (OARSI), American Academy of
Orthopaedic Surgeons (AAOS), American College of
Rheumatology (ACR) and others are available [14, 15].

Aim

The aim of our study was to evaluate the therapeutic
advantages of using a combination of non-steroidal anti-
inflammatory drugs (NSAIDs) and physical therapy

techniques in reducing pain while improving knee function
in individuals diagnosed with knee osteoarthritis (KOA).

= Patients, Materials and Methods
Patients

The current study involved patients who were diagnosed
with KOA based on the criteria established by the ACR.
These patients were admitted to the Department of Physical
Medicine and Rehabilitation at the Emergency Clinical
County Hospital of Craiova, Romania, between January
2021 and April 2022.

The eligibility requirements consisted of being at least
18 years old, having a documented diagnosis of KOA,
a Kellgren—Lawrence (KL) score of 2 or above, and
experiencing pain for a period exceeding three months.
The exclusion criteria included the presence of other joint
diseases, autoimmune rheumatic illnesses, recent trauma,
surgery, or infection that could have impacted joint
physiology. Additionally, chronic organ failure and a recent

history of neoplastic disease within the past five years were
also considered as exclusion reasons.

The selected patients were subjected to physical
examination, blood tests, antero-posterior and lateral
incidence radiographs of the knees and depending on the
evolution of the disease, patients on whom surgical
intervention was necessary underwent an MRI scan of the
respective knee. During the procedures, tissue samples were
collected for histopathological (HP) assessment.

The evaluation encompassed an assessment of the
patient’s personal and family medical history, a
comprehensive clinical examination, an evaluation of the
nutritional status using the BMI, and an assessment of the
knee joint through various methods including inspection,
palpation, testing for joint effusion, and evaluating the range
of motion (ROM) through both passive and active movements.
Additionally, the ligaments and menisci were also evaluated.

In order to evaluate the knee’s performance in everyday
activities, we utilized the following measures: the Knee
Outcome Survey—Activities of Daily Living (KOS-ADL),
the Oxford Knee Score (OKS), and the Western Ontario
and McMaster Universities Osteoarthritis (WOMAC) index.
The KOS—-ADL contained a total of 14 questions, the first
six regarding the symptoms while the last eight regarding
function, scored from 5 to 0. With a score ranging from
0 to 70, a higher score signifies a better outcome while a
lower score depicts a worse outcome. The OKS contained
12 questions, each scored from 4 — no problem to 0 —
significant disability. The results from each question are
summed into a score ranging from 0 to 48 with a higher
score reflecting a better outcome and a lower score reflecting
a worse outcome. The WOMAC had a total of 24 questions
each scored from 0 to 4 as such: 0 — none, 1 — mild, 2 —
moderate, 3 — severe, 4 — extreme. The questions were
organized in three sections: “pain in the last 48 hours”,
“stiffness during the last 48 hours” and “difficulty in doing
certain daily physical activities during the last 48 hours”,
each consisting of five, two and respectively 17 questions
[16]. We also used the Visual Analog Scale (VAS) of 100 mm
to assess the patients’ pain.

The biological parameters that we measured are presented
in Table 1.

Both anteroposterior and lateral radiographs were
utilized to evaluate joint space, osteophyte formation,
and subchondral sclerosis. We employed the KL scale for
the purpose of grading [17].

The MRI knee protocol included the following sequences:
sagittal proton density—fat saturation (PD-FS), coronal
PD-FS, axial PD-FS, sagittal T1-weighted, coronal T1-
weighted, sagittal T2-weighted, and sagittal oblique PD—
FS for anterior cruciate ligament (ACL) evaluation.

The tissue fragments collected from the patients
who underwent surgical procedures such as total knee
replacement (TKR) or arthroscopy were processed by the
usual HP technique and in accordance with the literature
recommendations [18]. Sections of 0.3 cm were cut
perpendicular to the surface of the cartilage, fixed in
10% neutral buffered formalin for 24-48 hours, subjected
to decalcification for 4-6 weeks, then processed with the
automatic tissue processor (Leica TP20), and later sectioned
at 3—5 um using the semi-automatic microtome (Leica
RM2255). Each section was standard stained with
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Hematoxylin—Eosin (HE; Leica CV5030 system) and
Safranin O (CI50240, Sigma-Aldrich). The Safranin O
staining method, in which the cartilage was stained in
orange and the nuclei in black, was used for the detection
of cartilage (evaluation of glycosaminoglycans).

Table 1 — Demographic, clinical, and laboratory data
of the study group at baseline

40 females (86.96%)
6 males (13.04%)
67.61 (8.03)
14 urban (30.43%)
32 rural (69.57%)
42 (91.3%)

34 (73.91%)
22.35(10.15)
196.91 (43.5)
122.87 (57.53)
655.92 (138.83)

Sex (n, %)

Age (mean, SD) [years]

Residence (n, %)

Pain at mobilization (n, %)
Crackles (n, %)
ESR (mean, SD) [mm/h]
Cholesterol (mean, SD) [mg/dL]
Triglycerides (mean, SD) [mg/dL]
Total lipids (mean, SD) [mg/dL]

ALT (mean, SD) [U/L] 21.13 (8.47)
AST (mean, SD) [U/L] 20.04 (8.13)
FBS (mean, SD) [mg/dL] 108.74 (25.18)
sCr (mean, SD) [mg/dL] 0.78 (0.19)
BUN (mean, SD) [mg/dL] 44.87 (12.47)
WOMAC total index (mean, SD) 49.22 (4.99)
BMI (mean, SD) [kg/m?] 34.91 (5.51)
KOS—-ADL score (mean, SD) 34.30 (3.43)
OKS (mean, SD) 23.35 (2.44)
VAS (mean, SD) [mm] 55.57 (8.65)

ALT: Alanine aminotransferase; AST: Aspartate aminotransferase;
BMI: Body mass index; BUN: Blood urea nitrogen; ESR: Erythrocyte
sedimentation rate; FBS: Fasting blood sugar (glucose); KOS—ADL:
Knee Outcome Survey—Activities of Daily Living; n: No. of cases; OKS:
Oxford Knee Score; sCR: Serum creatinine; SD: Standard deviation;
VAS: Visual Analog Scale; WOMAC: Western Ontario and McMaster
Universities.

We quantified the HP abnormalities identified on
Safranin O or HE and Safranin O staining. On Safranin O-
stained sections, we evaluated the loss of glycosaminoglycans
by assessing the intensity of staining [19]. The HP evaluation
involved examining Safranin O and HE-stained sections
using the modified Mankin score, which assesses structure,
cellularity, matrix staining, and tidemark integrity [20].
Additionally, the OARSI system was used to grade the
cartilage morphology, ranging from grade 0 (intact) to
grade 6 (deformation), with intermediate grades indicating

various levels of damage such as surface discontinuity,
fissures, erosion, and denudation [21].

Treatment and outcome

The patients were prescribed Diclofenac 150 mg/day,
no more than 10 days/month as needed, therapeutic
ultrasound (US), transcutaneous electrical nerve stimulation
(TENS) and low-level laser therapy (LLLT).

The US was applied to both the knee joints using a topical
anti-inflammatory gel as a medium (ultra-sonophoresis)
in a 0.3 W/cm? dose, pulsed emission with a 1:1 ratio
using a 5 cm transducer in a dynamic application pattern
for 5 minutes. US was administered daily for a duration
of 10 days at weeks 0 and 12.

Biphasic TENS was applied to the knee joint bilaterally
using a dual-channel device with four electrodes measuring
5/5 cm each, in a cross-section pattern around the painful
area. The frequency was set at 150 Hz and the intensity set
at such a level only to cause a tingling sensation of the skin
without causing muscle contraction or excessive discomfort.
The duration of this procedure was established at 30 minutes,
to be applied daily for 10 days at weeks 0 and 12.

The LLLT had 5 points of application on both knee
joints, in a dose of 6 J/cm?, with continuous frequency.
The treatment was administered daily for a duration of
10 days, occurring at weeks 0 and 12.

The observation period was 24 weeks. The patients
were examined at base and re-examined at 12 weeks and
24 weeks. WOMAC, KOS-ADL, OKS, and VAS were
assessed at base and both re-examinations.

Statistical analysis

The statistical study was conducted using GraphPad
Prism 9 for Windows. The unpaired #-test and the Pearson’s/
Spearman’s coefficient were used to analyze the connection
between the variables. Statistical significance was attributed
to values of p<0.05. The summary statistics for continuous
variables are reported as the mean + standard deviation (SD).

=& Results

We investigated a total of 113 patients with KOA
suspicion, of which we enrolled 51 patients for treatment.
46 of the patients completed both re-examinations. Of the
five patients that did not finish the study, one was due to
gastrointestinal (GI) side-effects (nausea) (Figure 1).

Excluded (n=62)
Declined = 16

Investigated patients = 113

Kellgren—Lawrence score in both knees <1 =7
Knee pain onset <3 months = 3
Other diagnosis = 6

Recent use of intra-articular treatment = 6

v

Physical therapy or oral NSAIDs in the last 12 months = 7
Recent trauma, surgery or infection =7

Enrolled patients =51

Presence of cardiac pacemaker = 1
Uncontrolled hypertension =5

Adverse events = 1
Drop-out =2

Yy

v

Chronic disease flare-up = 4

12 week follow-up = 48

Drop-out = 2

A

v

24 week follow-up = 46

Figure 1 — Patient recruitment and follow-up diagram. NSAIDs: Non-steroidal anti-inflammatory drugs.
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The most frequent comorbidities encountered were
arterial hypertension (86.96%), thyroid disorders (56.53%),
type 2 diabetes (21.74%), chronic venous insufficiency
(21.74%), and osteoporosis/osteopenia (21.74%).

13.05% of the patients had knee replacement surgery
in one knee, while 30% of the women had undergone
hysterectomy at some point in their lives.

In relation to the BMI, 4.35% of the patients had a
normal weight, 8.70% were overweight, 43.47% had
grade I obesity, 26.09% had grade II obesity, and 17.39%
had grade III obesity.

More than half (56.52%) of the patients were on some
form of dyslipidemia pharmacological treatment.

The radiological assessment (Figures 2—4) showed
that 26.09% of the patients were categorized as grade 2,
43.48% were categorized as grade 3, and 30.43% were
categorized as grade 4 using the KL scale, which is also
displayed in Table 2.

La -
Figure 2 — Radiograph of the knees in anterior view
showing reduction of the joint space, predominantly in
the medial compartment, subchondral sclerosis of the
tibial plateau, and medial and lateral femoral and tibial
osteophytes. R: Right.

Figure 3 — Radiograph of the left knee in lateral view
showing narrowing of the tibiofemoral and patello-
femoral joint spaces, subchondral sclerosis of the tibial
plateau, as well as patellar osteophytes. L: Left.

Figure 4 — Radiograph of the knees in anterior view
showing a reduction of the joint space, predominantly
in the medial compartment, subchondral sclerosis of the
tibial plateau, thinning of the tibial spines and femoral
and tibial osteophytes. L: Left.

Table 2 — Radiological classification using the KL
grading system

KL grade n (%)
2 12 (26.09%)
3 20 (43.48%)
4 14 (30.43%)

KL: Kellgren—Lawrence; n: No. of cases.

From a clinical perspective, a higher grade on the
KL scale was positively correlated with more significant
symptoms and findings during the physical examination.
More than one third of the patients classified as grade 3
had decreased both active and passive ROM in the knee
joint, while more than half of the patients classified as
grade 4 had knee pain present at all times, even at rest and
at night, affecting the quality of sleep, with little response to
medication. Most of the grade 4 patients presented difficulty
in aspects of day to day life, such as walking and climbing
the stairs.

WOMAC, KOS-ADL, OKS and VAS were recorded
at baseline, week 12 and week 24. Mean values = SD are
presented in Table 3.

Table 3 — Baseline, week 12 and week 24 WOMAC,

KOS-ADL, OKS and VAS scores

Baseline Week 12 Week 24
o oDy 4022899 T35 A CH IO
mean sp) #0034 T 5008 “prooits
mean sp) 23524 “ 50050 *poores
mean-sp) 557869 501008 “proo0es

KOS-ADL: Knee Outcome Survey—Activities of Daily Living; OKS: Oxford
Knee Score; SD: Standard deviation; VAS: Visual Analog Scale; WOMAC:
Western Ontario and McMaster Universities.

We observed a decrease of 3.54% (p=0.2652) in the
average WOMAC score at week 12 and a decrease of
8.49% (p=0.0142) at week 24 compared to the initial
measurement. The mean VAS also showed a decrease of
7.69% (p=0.1096) at week 12, and of 16.05% (p=0.0023)
at week 24.

The average KOS—-ADL score showed a 2.80% rise
(»=0.3493) at week 12 and a 6.47% increase (p=0.0128)
at week 24 compared to the initial measurement. Similarly,
the average OKS increased by 3.73% (p=0.2530) at week
12 and by 8.91% (p=0.0023) at week 24.

There was no significant correlation between higher
BMI and higher WOMAC (p=0.1817) score or higher VAS
(p=0.3888). There was no significant correlation between
cholesterol and triglyceride levels and WOMAC (p=0.1268;
p=0.1768). Increased VAS scores were correlated with
cholesterol levels (p=0.0092), but not with triglyceride
levels (p=0.0986).

The ESR readings showed no significant correlation
with either the WOMAC (p=0.7975) or the VAS (p=0.9159)
ratings.

From the end of the second follow-up at week 24, we
continued to monitor the patients for another 24 weeks.
In this window, a total of 10 patients required either surgical
intervention in the form of either TKR or therapeutic
arthroscopy. MRI sample images from before the
interventions are presented in Figure 5 (A and B) and
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Figure 6 (A and B). Cartilage tissue fragments were collected
during the surgical procedures for HP assessment.

Figure 5 — 3T MRI of the knee: (A) Sagittal PD-FS;
(B) Coronal PD-FS. Both images reveal degenerative
meniscal changes and a horizontal tear affecting both

Figure 6 — 3T MRI of the knee: (A) Sagittal T1; (B)
Coronal T1. Both images reveal advanced knee
degenerative changes, with marked marginal patellar,
femoral and tibial osteophytes. Also, the tibiofemoral
Jjoint is greatly reduced in the medial compartment.

anterior and posterior horn of the medial meniscus,
with medial meniscal extrusion and marginal femoral

The harvested cartilage fragments were placed in a

and tibial osteophytes that generate medial collateral 10% neutral buffered formalin solution and sent to the
ligament impingement. Also, image (B) reveals Pathological Anatomy Laboratory. Here they were embedded
subchondral bone marrow edema affecting both the in paraffin, sectioned with a microtome and stained with
medial femoral condyle and the medial tibial plateau, HE. The microscopic examination highlighted the presence
with lack of visualization of both medial femoral and of parcelar necrosis, with fragmentation of the articular
tibial cartilage, suggesting a grade IV chondromalacia. cartilage, microcracks, inhomogeneous arrangement of
MRI: Magnetic resonance imaging; PD~FS: Proton chondrocytes, alteration of the connective matrix and
density—fat saturation. reduction in the number of chondrocytes (Figures 7—10).

s
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Figure 7 — Fragmented articular cartilage, with areas of Figure 8 — Area of articular cartilage with numerous
necrosis. Hematoxylin—Eosin (HE) staining, %100. microcracks. HE staining, x200.
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Figure 9 — Senescent chondrocytes, arranged in nests, Figure 10 — Fragment of hyaline articular cartilage, with
unevenly distributed in the cartilaginous matrix. HE tears and cracks, with rare chondrocytes, with altered
staining, x200. metabolism unable to synthesize and secrete conjunctive

matrix in the chondroid globule. HE staining, x400.
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= Discussions

The objective of our study was to evaluate the efficacy
of combining oral NSAIDs, a pharmacological treatment,
with physical therapy methods, a non-pharmacological
treatment, in alleviating knee pain and improving functional
abilities in everyday activities. The study is limited by the
small sample size and the subjective nature of each patient’s
pain threshold. However, the primary weakness of this study
is the absence of a control group.

From a clinical point of view, the knee represents the
most frequent site of OA [4]. Various guidelines that have
tried to standardize and recommend treatments like the ACR,
OARSI, European Society for Clinical and Economic Aspects
of Osteoporosis, Osteoarthritis and Musculoskeletal Diseases
(ESCEO), AA0S and others exist [22—25]. The majority
of these agree upon the combined use of pharmacological
and non-pharmacological treatment options, while the last
resort is represented by surgical intervention.

Even though oral NSAIDs represent in general a universal
recommendation for pain management in OA, they carry
arisk of GI, cardiovascular and renal side effects because
they act on cyclooxygenase (COX)-enzymes, which can
be found in the gastric lining, kidney, blood vessels and
other tissues [26].

A narrative review by Tieppo Francio et al. (2017),
comparing the oral inexpensive Diclofenac sodium with
the more expensive topical presentation, but less prone to
the systemic side effects of the drug, concluded that the
first line of pharmacological management in OA should
be the combination of Acetaminophen and Glucosamine/
Chondroitin sulfate with topical NSAIDs. But it should be
taken into consideration that in otherwise healthy individuals
the use of oral NSAIDs appears to be a safe and cost-effective
solution [27].

In a meta-analysis conducted by da Costa ez al. (2021),
which included 192 trials, with the objective to evaluate the
safety and efficacy of various types and doses of NSAIDs,
opioids, and Acetaminophen in treating knee and hip
OA, the findings revealed that Etoricoxib 60 mg/day and
Diclofenac 150 mg/day were the most effective oral NSAIDs
in alleviating both pain and improving function. The study
concluded that when considering long-term daily use and
patients with comorbidities, it is important to consider the
risk of adverse events. The study also recommended that
topical diclofenac at a dosage of 70-81 mg/day should be
considered as the primary treatment option for KOA due
to its lower systemic exposure and lower dosage [28].

Another meta-analysis by Bannuru et al. (2015),
comparing the effectiveness of pharmacological interventions
for OA of the knee, comprising of 137 studies found intra-
articular treatments superior to NSAIDs, but otherwise
all treatments showed clinically significant improvements
with the exception of acetaminophen [29].

The use of electrotherapy in OA is largely inconclusive.
A meta-analysis by Wu ez al. consisting of 29 studies showed
that TENS could significantly improve pain, dysfunction
and walking ability in people with KOA, but is not effective
regarding stiffness [30]. On the other hand, a double-blind,
placebo-controlled trial by Reichenbach et al. between
TENS and placebo found no improvement in KOA pain
in any of the two groups [31].

Regarding therapeutic US, a study by Yegin et al.
(2017), involving 62 patients with KOA, concluded that
both pain and function improve in the short term but do not
persist in the long term [32]. In a meta-analysis conducted
by Zeng et al., 12 trials were examined to compare the
effectiveness of pulsed US therapy and continuous US
therapy. The results showed that pulsed US was more effective
in reducing pain and improving function when compared
to the control group. On the other hand, continuous US
therapy only showed significant pain relief compared to
the control group [33].

A randomized controlled trial by Robbins et al. consisting
of 215 patients with KOA assessed the effectiveness of
LLLT in combination with static stretching exercises on
knee pain and functionality. Both laser therapy only group
and laser plus stretching showed improvement regarding
pain and disability [34].

Stausholm et al. conducted a meta-analysis of 22
randomized placebo-controlled trials and found that LLLT
effectively reduces pain and impairment in individuals
with KOA [35].

Ahmad et al. performed a systematic review and meta-
analysis encompassing 10 studies, found that both LLLT
and high-intensity laser therapy associated with rehabilitation
exercises are beneficial in reducing KOA symptomatology
[36]. Another meta-analysis that included nine random-
controlled trials by Huang et al. found no significant
difference between LLLT and control [37].

Thyroid gland dysfunctions have a longstanding
association with musculoskeletal problems. A study
conducted by Chen et al., involving 8478 individuals,
revealed that individuals with OA exhibited elevated levels
of thyrotroph thyroxine resistance index (TT4RI), thyroid-
stimulating hormone (TSH), and thyroid feedback quantile-
based index (TFQI). Additionally, they displayed lower
levels of free triiodothyronine (fT3) and free thyroxine (fT4)
compared to individuals without OA [38].

Another study by Kim ez al. consisting of 109 patients
with thyroid diseases used MSUS to assess the patients’
joints. The results concluded that patients with both
hyperthyroid and hypothyroid states were more frequently
associated with MSUS abnormalities and knee pain than
patients with an euthyroid state [39]. These last two studies
showed a connection between the thyroid gland and OA,
something that we also saw in our study, with more than
half (56.53%) of the patients presenting thyroid disorders.

& Conclusions

Our study monitored the evolution of the WOMAC,
KOS-ADL, OKS scores and of the VAS in a group of
patients with KOA. The treatment combination of physical
therapy modalities and NSAIDs (Diclofenac) suggests a
positive effect in reducing pain and improving function at
the end of the 24-week period. While the beneficial effects
of oral NSAIDs are undeniable, the risk of side-effects should
be taken into consideration. Even though the effectiveness
of TENS, LLLT and therapeutic US are inconclusive in
literature, the combination of both pharmacological and
non-pharmacological treatment is recommended by different
Societies. While there are no disease-modifying drugs yet
available, if no symptomatic treatment is efficient, surgical
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interventions represent the final recommendation, such as
in the case of our patients in the 24-week follow-up period.
Future studies should ideally include a control group for
a better comparison and validation of the treatment’s
effectiveness. Additional research is required to validate or
refute the findings due to the limited number of participants
and the absence of a control group.
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