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Abstract

Introduction. Osteoarthritis is considered a complex biopsychosocial condition, with consequences for the patient, the
family, society and public health. Age is considered the main risk factor in the occurrence of osteoarthritis. Studies
show that 2 out of 3 obese individuals associate knee osteoarthritis whereas the incidence of the latter increases at the
same time with increasing body mass index. Obesity contributes to the initiation of the process of osteoarthritis by the
mechanical overload of the joint, causing cartilage damage with increasing horizontal cracks and the increased
incidence of the osteophites in the knee. Purpose. We conducted a study in patients with knee osteoarthritis and body
mass index with normal and high values, evaluating pain, functional capacity and maximum travel distance by
applying electrotherapy and kinesiotherapy. Material and method. We studied a number of 68 patients diagnosed
with knee osteoarthritis, who received as therapy electrotherapy and physiotherapy. The VAS scale, the WOMAC
scale, the joint balance and the Lequesne scale were used to evaluate patients.The objectives of the study were: pain
reduction, improved postural control and coordination, control of the gravity center, correction of alignment at the
lower limbs, re-education of gait, obtaining a body mass index as close to normal. Results and discussions.The total
group of patients was homogeneous according to age and gender. The evaluation of patients based on scales recorded
superior values in the study group, with statistically significant results, worth p <0.05, which means that the
hypothesis was validated. Conclusions. The use of the recovery treatment was individualized and took into account
the condition of the affection, the body mass index, the ability of patients' mobility and algic symptoms.

Key words: osteoarthritis, obesity, recovery, knee biomechanics,

Introduction

Knee osteoarthritis is one of the most common
joint conditions, characterized by pain and joint
dysfunction, and, in advanced stages, has

and not an interdependence (5). It should be taken
into account that in the case of osteoarthritis there
occurs the aging phenomenon of the
musculoskeletal overload and

misalignment of the lower limbs, contracture and
muscle atrophy (1). The condition causes a
significant functional deficit, affecting posture,
static and dynamic balance but also gait (2).
Osteoarthritis is  considered a  complex
biopsychosocial condition, with consequences for
the patient, the family, society and public health
(3).

In primary knee osteoarthritis, changes occur in the
articular cartilage and subchondral bone (4,5).
Studies (6,7,8.,9)

show that the main cause of symptoms is damage
to the subchondral bone. Age is considered the
main risk factor in the occurrence of osteoarthritis,
however, between osteoarthritis and the
phenomenon of aging there is an interconnection

system,
misalignment of the load-bearing segments (5).

The overload but also the pathophysiological
changes related to the biomechanical elements at
the level of the knee have a special role. The
articular cartilage 1is avascular and has no
innervation (4,10), so it has a low level of
metabolic activity and cell division, even if
chondrocytes are capable of cell division
(4,5,11,12,13).

These chondrocytes represent 1% of the volume of
joint cartilage (4) wich is responsible for both the
synthesis and the decomposition of the
cartilaginous matrix (4,6,12).

An important role in maintaining the balance
between synthesis and degradation is played by
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cytokines with anabolic and catabolic effect (4,6).
The cartilage must be elastic and have an increased
tensile strength to exercise its normal intra-articular
function, and the mechanical properties of the
articular cartilage depend on the extracellular
matrix consisting of a fluid component and
structural macromolecules (type II collagen fibers),

proteoglycans, glycoproteins). Basically, the
collagen matrix gives tensile strength and ensures
the shape of the cartilage (4).

Disturbance of the balance between synthesis and
degradation of extracellular matrix components
(4,5,6,11,14) causes an increase in the amount of
water and a decrease in the proteoglycan content of
the extracellular matrix, affecting the collagen
network by decreasing the synthesis of type II
collagen, thus they are favorable factors for
osteoarthritis.

At first the mechanism is compensatory and the
integrity of the articular cartilage is maintained, but
later the loss of chondrocytes (even their
apoptosis), there are changes of the extracellular
matrix and the changes characteristic of
osteoarthritis.

Another element involved in the occurrence of
osteoarthritis and its interrelation with the aging
phenomenon is oxidative stress through the chronic
production of "free radicals" (5,12,15).

They can damage mitochondrial DNA, influence
cell viability and disrupt extracellular matrix
homeostasis (16,17) causing decreased
chondrocyte sensitivity to IGF-1 (18). Articular
and cartilage overload influences the mechanism of
chondrocyte production, quality and functionality
of proteoglycans or collagen (4).

A normal synovial joint can cope with repetitive
loading for normal activities without developing
osteoarthritis (14).

However, if the mechanical action exceeds the
ability of the cartilage to remain in a normal
functional state (repair or recovery ability), then a
process of joint degeneration occurs (4,14). In this
context, the mechanical factor will cause the
damage of the articular cartilage, of the
subchondral bone, affecting the function of
chondrocytes (14).

For a normally aligned knee, the center of pressure
for femur -tibial force passes through the middle of
the knee (19). In knee flexion, the center of
pressure is medial. For varus or valgus changes,
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the load in the medial compartment will increase
by up to 20% (20). The biomechanical
consequences in patients are especially while
walking (21,22)

but also for persons with an increased body mass
index (23).

Studies (24) show that 2 out of 3 obese individuals
associate knee osteoarthritis whereas the incidence
of the latter increases at the same time with
increasing body mass index. There are studies
(25,26) that evaluated the impact of mechanical
stress and systemic factors associated to the knee
obesity and showed that mechanical stress is more
important.Other studies (27,28) showed that
mechanical stress played a role in the onset of
osteoarthritis, whereas inflammation was a
secondary consequence of the mechanical process.
The Guide published in 2018 presents the effects of
the biomechanical factors and of obesity upon the
development of the knee osteoarthritis and the
management possibility in this context (29).
Obesity contributes to the initiation of the process
of osteoarthritis by the mechanical overload of the
joint (30), causing cartilage damage (small
degradation in the superficial area) with increasing
horizontal cracks (28) and the increased incidence
of the osteophites in the knee (31). At the level of
infrapatellar fat, larger adipocytes and the presence
of M2 type macrophages were observed (32).
Cartilage has a low coefficient of friction and
enables slipping and compressibility (33). In the
early stages of osteoarthritis there is a proliferation
of chondrocytes and an increase in the number of
proteins specific to the extracellular matrix (33,34),
but once the disease progresses, there is a deep
deterioration of the cartilage with changes at this
level and also at the level of the subchondral bone
(39).

A 2009 study (36) showed that cartilage defects are
associated with an increased body mass index,
results confirmed by another study (37) that
associates the severity of changes in cartilage with
obesity and body mass index.

In patients with high body mass index, the cartilage
was thicker on the intercondylar fossa and on the
back of the patella (lateral and medial) and thinner
on the tibia, in the medial region, compared to
people who have a normal body mass index (38).
The body mass index (BMI) is a parameter that is
taken into account in maintaining health, for



prophylactic or therapeutic purposes. According to
the value, BMI may indicate to a patient a normal
status (BMI = 18.5-24.99), overweight (25-29.99),
Ist degree obesity (30-34.99), 2nd degree obesity
(35-39.99), 3rd degree obesity with value> 40.

The body mass index also plays a role in
pathological changes in the subchondral bone
(39,40). One study (39)showed in obese
individuals the association between increased body
mass index and changes in the subchondral
trabecular bone. Mechanical overload during
physical activity or walking plays a key role in the
progression of osteoarthritis. Increased body mass
index correlates with increased mechanical stress,
especially when walking (41). International
guidelines suggest the importance of exercising to
tone muscles (42) and increase muscle strength to
relieve painful symptoms.

Another study (43) showed that exercise improved
muscle strength, decreased pain, and increased
functional capacity in people with knee
osteoarthritis. It is also useful in proprioception,
coordination, postural control.

In osteoarthritis it is also indicated to do
electrotherapy with anti-inflammatory, analgesic,
vasodilator, hyperemic role. Low, medium and
high frequency ultrasound currents can be applied.

Purpose.

We conducted a study in patients with knee
osteoarthritis and body mass index with normal
and high values, evaluating pain, functional
capacity and maximum travel distance by applying
electrotherapy and kinesiotherapy.

Material and method.

We studied a number of 68 patients (48.52%
women and 51.48% men) diagnosed with knee
osteoarthritis, who  received as  therapy
electrotherapy and physiotherapy.

Electrotherapy consisted in the application of low
frequency (TENYS), medium frequency
(interferential) and high frequency (ultrasound)
currents.

TENS uses rectangular currents, has an analgesic
role and is based on presynaptic inhibition and
endorphin release, with a frequency between 15-
200 Hz.

The medium frequency current has as main actions
analgesia, hyperemia and vasomotor effect, but
also secondary actions of trophic type, muscle
relaxant and vasodilation. The 0-100 Hz
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modulation was used which ensures inhibitory /
excitatory effects. Ultrasound, as a form of
coupling ultrasonophoresis (using an anti-
inflammatory gel) for analgesic, muscle relaxant,
hyperemic purposes. Ultrasound parameters: 1
MHz frequency, 0.6W / cm? intensity, duration 4
minutes, pulse application to reduce the thermal
effect ( 44).

Physiotherapy sessions were performed for 40
minutes/ day, 3 times/ week, for 4 weeks. The
evaluation of the patient was performed at the
beginning of the recovery treatment and at the end
of it.

Patients were divided into two groups, namely the
control  group L1 (patients  underwent
electrotherapy) and the study group L2 (patients
received electrotherapy and physiotherapy).

The inclusion criteria were: patients diagnosed
clinically and radiologically = with  knee
osteoarthritis, age 35 -75 years old, without
decompensated diseases, without neurological
diseases and who gave their consent to participate
in the study.

The exclusion criteria were: patients aged <35
years and >75 years, with decompensated heart and
respiratory disorders, with neuro-psychic disorders,
non-compliant, and who did not give their consent
to participate in the study.

The study complies with the norms of ethics and
deontology according to the legislation.

The VAS scale (for the assessment of the pain
syndrome), the WOMALC scale (for the assessment
of the pain and functional capacity), the joint
balance (for the assessment of the mobility) and the
Lequesne scale (for the assessment of the arthritic
involvement in the lower limbs) were used to
evaluate patients.

The objectives of the study were: pain reduction,
improved postural control and coordination,
control of the gravity center, correction of
alignment at the lower limbs, re-education of gait,
obtaining a body mass index as close to normal.
The L1 witness group included 33 patients, of
which 16 (48.48%) were women and 17 (51.52%)
were men, whereas the L2 study group had 19
(54.28%) women and 16 (45.72%) men. The
distribution by age groups is shown in Table no. 1
Table no. 1. Distribution of patients on study
groups and on age groups



Group | Gender | 35-44 years [45-84 years| 55-6d years |B5-75 vears| Total Table no.4. Evolution of the WOMAC and
witness lot| Femala | 2 4 : : 16 Lequesne scales in the witness group
L1 Male 1 3 § 7 17 Scale/ TWitness lot
study lot | Female 1 5 i 7 19 Index Imitial Final
L | Male) 1 5 : 4 16 Womae 51 =15.01| 46=557
Totd ) € D Ll 5 | 6 Womac pain 14=106 | 72051
Statistical Ivsi Womac stiffness T= 051 ]| 5=097
Thit lsdlactill i)%z‘za)i,rsul:sd from the initial and final Womac functional capacity | 30=14.59 30=35.34
evaluations were Lequesne 6=098 | 4=113

statistically processed by using Microsoft Excel 10.
In addition to the median and standard deviation,
the t-student test was calculated, which is useful in
verifying the working hypothesis. The level of
statistical significance is 5%, i.e. the value of p
<0.05.

Results

The pain assessment by using the VAS scale shows
statistically significant results in both groups, with
a reduction of 28.57% in the witness group and
37.5% in the study group. The mobility of the
knee joint quantified by the joint testing registered
an increase of 13.63% in the witness group
compared to 27.27% in the study group.

The body mass index increased by 0.74% in the
witness group, and in the study group it registered
an increase of 6.21%.

Table no.2. Evolution of the parameters pain,
mobility and body mass index in the witness group

Secale’ TWitness lot

Index Imitial Finmal
VAS T=125 5 =095
Joimt tEEtl'.nE 88 = I6.45 100 = 23,43
BDI1 2941 = 4,43 19.63 =4.45

As for the functional ability, only in the study
group there is an increase of 6%.

When assessing the arthritic damage with the help
of the Lequesne scale, there is an improvement of
13.63% in the witness group, whereas in the study
group the result is 27.27%.

Table no.5. Evolution of the WOMAC and
Lequesne scales in the study group

Scale/ Study lot

Index Initial Final
Womac 52=11.42] 41 =7.57
Womae pain 14 = 0.86 8=0.75
Womace stiffness T= 0,17 &= 0,56
Womae functional eapacity | 30=11.7§] 15=9751
Legquesne 6=098| 4=1.02

Discussions

The total group of patients was homogeneous
according to age and gender. The evaluation of
patients based on scales recorded superior values in
the study group, with statistically significant
results, worth p <0.05, which means that the
hypothesis was validated.

Table no.6. T-student test values in patient group

Table no.3. Evolution of the parameters pain, CROUP Witness lot |  Study lot
mobility and body mass index in the study group Scala'test t-student initial-final | initial final
Sealel Stady Lot VAS 0.0201 0.0391
Index Initial Final Womac pain n.oiss 0048
- - Womac stiffness 0.0181 0.0156
VAS B+ 1.64 5+ 1.09 Womac functional capacity 0.0247 0.0125
Joimi IZE-S-IZII.I].E B8 = 13.59 121 =21.06 Womace 0.0101 0.0119
BDI1 IB.I = 3.54 |16.45 = 3.8B1 Lequesne 0.0295 0.0285
As for the WOMAC scale, representative for the Joint testing 0.0039 0.0191
arthritic process, the results are statistically BDI . 0.0009 0.0006
significant in both groups and there is a decrease in ~ As for the body mass index, the results are
pain and joint stiffness. extremely statistically significant, with more

important values in the study group, p <0.0006. So



in the group that made kinesiotherapy, the results
are better, as it is also apparent from the literature,
which indicates the physical exercise done by the
patient as a means of reducing the body mass index
and a way of increasing mobility Thus, in the
witness group, the number of overweight people
decreased whereas the number of people with
normal weight increased. In the study group the
number of people with obesity and overweight
decreased whereas the number of people with
normal weight increased.(Table no.7)

Table no.7 The evolution of the patients of the
groups according to BMI

Group Normal [Overveight |1st degree |2nd deqree |3rd degree
(no. of patients) obesity | obesity | obesity
MOMENT  (initial | final { initial | finalf initial| Final {initial| final |nitial) final
Winessqroup| 2 | 4 | 18 (1610|1011 |12 1
Studygroup | 5 [ Y Q1T 8 QOO0

As for the WOMAC and Lequesne scales, the
recorded results show a pain relief, rigidity and
functional ability increase, especially in the study
group. And the VAS scale that assesses the
evolution of pain recorded significant decrease in
both groups.

Conclusions

The wuse of the recovery treatment was
individualized and took into account the condition
of the affection, the body mass index, the ability of
patients' mobility and algic symptoms. The use of
electrotherapy and kinesiotherapy was beneficial
for patients who had decrease in the algic
syndrome and increase in the joint mobility and a
reduction of the body mass index, even if it was
only 6.21%. The latter can also be diminished if
patients keep a diet adapted to their functional
status. I will continue my research on the
correlation between the biomechanical elements of
the knee with the body mass index by using the
baropodometric test with sensors to identify the
faulty segmentation positions and to analyze the
pressures exerted in the soles in the static position.

Authors' contributions.
The authors had an equal contribution while
writing this article.

383

Declaration of conflict of interest
The authors declare that there are no conflicting
interests related to the publication of this article.

Informed consent
The informed consent was obtained from all the
patients who were included in this study.

References

1. Heijjink A, Gomoll AH, Madry
H, Drobni¢cM, Filardo G, Espregueira-
Mendes J, Niek Van Dijk C. Biomechanical
considerations in the pathogenesis of

osteoarthritis of the knee. Knee Surg Sports
Traumatol Arthrosc. 2012 Mar; 20(3): 423—
435.

Silisteanu SC, Antonescu, Totan M. Study on
the importance of medical treatment and
physical methods in recovering patients with
knee osteoarthritis. Balneo Research Vol.10,
No.2, May 2019 p: 90-97

Li G, Yin J., Gao J., Cheng T.S., Pavlos
N.J., Zhang C. Subchondral bone in
osteoarthritis: insight into risk factors and
microstructural changes. Arthritis Res
Ther. 2013;15(6):223.

Buckwalter JA, Mankin HJ, Grodzinsky AlJ.
Articular cartilage and osteoarthritis. Instr
Course Lect. 2005;54:465-480.

Loeser RF. Age-related changes in the
musculoskeletal system and the development
of osteoarthritis. Clin Geriatr
Med. 2010;26:371-386. doi:
10.1016/j.cger.2010.03.002.

Goldring MB, Goldring SR. Osteoarthritis. J
Cell Physiol. 2007; 213:626-634. doi:
10.1002/jcp.21258

Gomoll AH, Madry H, Knutsen G, Dijk N,
Seil R, Brittberg M, Kon E. The subchondral
bone in articular cartilage repair: current
problems in the surgical management. Knee
Surg Sports Traumatol
Arthrosc.2010;18:434-447. doi:
10.1007/s00167-010-1072-x.

Madry H, Dijk CN, Mueller-Gerbl M. The
basic science of the subchondral bone. Knee
Surg Sports Traumatol


https://www.ncbi.nlm.nih.gov/pubmed/?term=Gomoll%20AH%5BAuthor%5D&cauthor=true&cauthor_uid=22173730
https://www.ncbi.nlm.nih.gov/pubmed/?term=Madry%20H%5BAuthor%5D&cauthor=true&cauthor_uid=22173730
https://www.ncbi.nlm.nih.gov/pubmed/?term=Drobni%26%23x0010d%3B%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22173730
https://www.ncbi.nlm.nih.gov/pubmed/?term=Filardo%20G%5BAuthor%5D&cauthor=true&cauthor_uid=22173730
https://www.ncbi.nlm.nih.gov/pubmed/?term=Espregueira-Mendes%20J%5BAuthor%5D&cauthor=true&cauthor_uid=22173730
https://www.ncbi.nlm.nih.gov/pubmed/?term=Espregueira-Mendes%20J%5BAuthor%5D&cauthor=true&cauthor_uid=22173730
https://www.ncbi.nlm.nih.gov/pubmed/?term=Van%20Dijk%20CN%5BAuthor%5D&cauthor=true&cauthor_uid=22173730
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3282009/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3282009/

10.
11.

12.

13.
14.
15.
16.

17.

18.

Arthrosc. 2010;18:419-433.
10.1007/s00167-010-1054-z.
Dijk CN, Reilingh ML, Zengerink M, Bergen
CJ. Osteochondral defects in the ankle: why
painful? Knee  Surg Sports Traumatol
Arthrosc. 2010;18:570-580. doi:
10.1007/s00167-010-1064-x.

Bullough PG. Joints. In: Mills SE,
editor. Histology for pathologists. 3.
Philapelphia:  Lippincott ~ Williams &
Wilkins; 2007. pp. 97-121.

Aigner T, Rose J, Martin J, Buckwalter J.
Aging theories of primary osteoarthritis:
from epidemiology to molecular
biology. Rejuvenation Res. 2004;7:134—145.

Loeser RF. Aging and osteoarthritis: the role
of chondrocyte senescence and aging
changes in the cartilage matrix. Osteoarthr
Cartil. 2009;17:971-979. doi:
10.1016/j.joca.2009.03.002.

Shane AA, Loeser RF. Why is osteoarthritis
an age-related disease? Best Pract Res Clin
Rheumatol.2010;24:15-26. doi:
10.1016/j.berh.2009.08.006.

Buckwalter JA, Martin JA, Brown TD.
Perspectives on chondrocyte
mechanobiology and osteoarthritis.
Biorheology. 2006;43:603-609.

Loeser RF, Carlson CS, Del CM, Cole A.
Detection of nitrotyrosine in aging and
osteoarthritic ~ cartilage: ~ Correlation  of
oxidative damage with the presence of
interleukin-1beta and with chondrocyte
resistance to insulin-like growth factor
1. Arthritis Rheum. 2002;46:2349-2357. doi:
10.1002/art.10496.

Davies CM, Guilak F, Weinberg JB, Fermor
B. Reactive nitrogen and oxygen species in

doi:

interleukin-1-mediated DNA damage
associated with osteoarthritis. Osteoarthr
Cartil. 2008;16:624—-630. doi:

10.1016/j.joca.2007.09.012.

Davies-Tuck ML, Wluka AE, Wang Y,
Teichtahl AJ, Jones G, Ding C, et all. The
natural history of cartilage defects in people
with knee osteoarthritis.
Osteoarthr  Cartil.  2008;
Do0i:10.1016/j.joca.2007.07.005.
Yin W, Park JI, Loeser RF. Oxidative stress
inhibits insulin-like growth factor-I induction

16:337-342.

384

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

of chondrocyte proteoglycan synthesis
through differential regulation of
phosphatidylinositol ~ 3-Kinase-Akt  and

MEK-ERK MAPK signaling pathways. J
Biol Chem. 2009;284:31972-31981. doi:
10.1074/jbc.M109.056838.

Paley D, Pfeil J. Principles of deformity
correction around the knee. Orthopade.
2000;29:18-38.

Tetsworth K, Paley D. Malalignment and
degenerative arthropathy. Orthop Clin North
Am. 1994;25:367-377.

Andriacchi  TP. Dynamics of knee
malalignment. Orthop Clin North
Am. 1994;25:395-403.

Block JA, Shakoor N. Lower limb
osteoarthritis: biomechanical alterations and
implications  for  therapy. Curr  Opin
Rheumatol. 2010;22:544-550. doi:

10.1097/BOR.0b013e32833bd8 1f.

Moyer RF, Birmingham TB, Chesworth BM,
Kean CO, Giffin JR. Alignment, body mass
and their interaction on dynamic knee joint
load in patients with knee osteoarthritis.
Osteoarthr  Cartil. 2010;18:888-893.

10.1016/j.joca.2010.03.017

Murphy L, Schwartz TA, Helmick CG,
Renner JB, Tudor , Koch G. Lifetime risk of
symptomatic knee osteoarthritis. Arthritis
Rheum. 2008; 59(9):1207-1213.

Visser AW, de Mutsert R, le Cessie S, den
Heijer M, Rosendaal FR, Kloppenburg M.
The relative contribution of mechanical stress
and systemic processes in different types of
osteoarthritis: the NEO study. Ann Rheum
Dis. 2015;74(10):1842—-1847.

Matzkin EG, Curry EJ, Kong Q, Rogers MJ,
Henry M, Smith EL. Efficacy and treatment
response of intra-articular corticosteroid
injections in patients with symptomatic knee
osteoarthritis. J Am Acad Orthop
Surg.2017;25(10):703-714.

Felson DT. Osteoarthritis as a disease of
mechanics. Osteoarthritis

Cartilage. 2013;21(1):10-15.

Chen L, Yao F, Wang T, Li G, Chen P,
Bulsara M. Horizontal fissuring at the
osteochondral interface: a novel and unique
pathological feature in patients with obesity-

doi:



38.

29.
30.

31.

32.

33.

34.

35.
36.

37.

related osteoarthritis. Ann Rheum
Dis. 2020annrheumdis-2020-216942.
Practitioners RACoG 2nd ed. 2018.

Guideline for the management of knee and
hip osteoarthritis.https://www.racgp.
org.au/download/Documents/Guidelines/Mus
culoskeletal/guideline-for-the-management-
of-knee-and-hip-oa-2nd-edition.pdf

van Caam A., Thijssen E., van der Kraan
P.M. Obesity and osteoarthritis, more than
just wear and tear: pivotal roles for inflamed
adipose tissue and dyslipidaemia in obesity-
induced osteoarthritis. Rheumatology. 2014;
54(4):588-600.

Hart DJ, Doyle DV, Spector TD. Incidence
and risk factors for radiographic knee
osteoarthritis in middle-aged women: the
Chingford Study. Arthritis
Rheum. 1999;42(1):17-24.

Harasymowicz NS, Clement ND, Azfer A,
Burnett R, Salter DM, Simpson A. Regional
differences  between perisynovial and
infrapatellar adipose tissue depots and their
response to class II and class III obesity in
patients with osteoarthritis. Arthrit
Rheumatol (Hoboken, NJ) 2017;69(7):1396—
1406.

Goldring SR, Goldring MB. Changes in the
osteochondral unit during osteoarthritis:
structure, function and cartilage-bone
crosstalk. Nat Rev
Rheumatol. 2016;12(11):632—-644.

Heinegard D, Saxne T. The role of the
cartilage matrix in osteoarthritis. Nat Rev
Rheumatol. 2011;7(1):50-56.

Pritzker KP, Gay S, Jimenez SA, Ostergaard
K, Pelletier JP, Revell PA. Osteoarthritis
cartilage  histopathology: grading and
staging. Osteoarthritis

Cartilage. 2006;14(1):13-29.
Anandacoomarasamy A, Smith G, Leibman
S, Caterson I, Giuffre B, Fransen M.
Cartilage defects are associated with physical
disability in obese adults. Rheumatology.
2009; 48(10):1290-1293.

Ding C, Cicuttini F, Scott F, Cooley H, Jones
G. Knee structural alteration and BMI: a
cross-sectional study. Obes
Res. 2005;13(2):350-361.

385

39.

40.

41.

42.

43.

44,

Kaspiris A, Khaldi L, Chronopoulos E,
Vasiliadis E, Grivas TB, Kouvaras 1.
Macrophage-specific metalloelastase (MMP-
12) immunoexpression in the osteochondral
unit in osteoarthritis correlates with BMI and
disease severity Pathophysiology severity.
2015; 22(3): 143-151.

Reina N, Cavaignac E, Pailhe R, Pailliser A,
Bonnevialle N, Swider P. BMlI-related
microstructural changes 1in the tibial
subchondral trabecular bone of patients with
knee osteoarthritis. J Orthop Res : Offic Publ
Orthop Res Soc. 2017;35(8):1653—-1660.
Guymer E, Baranyay F, Wluka AE, Hanna F,
Bell RJ, Davis SR. A study of the prevalence
and associations of subchondral bone marrow
lesions in the knees of healthy, middle-aged
women. Osteoarthritis  Cartilage 2007
15(12):1437-1442.

Harding GT, Dunbar MJ, Hubley-Kozey CL,
Stanish WD, Astephen Wilson JL. Obesity is
associated with higher absolute tibiofemoral
contact and muscle forces during gait with
and  without knee  osteoarthritis. Clin
Biomech (Bristol, Avon) 2016;31:79-86.
McAlindon TE, Bannuru RR, Sullivan MC,
Arden NK, Berenbaum F, Bierma-Zeinstra
SM. OARSI guidelines for the non-surgical
management of knee
osteoarthritis. Osteoarthritis Cartilage
2014;22(3):363-388.

Roos EM, Arden NK. Strategies for the
prevention of knee osteoarthritis. Nat Rev
Rheumatol.2016;12(2):92-101.

Silisteanu SC , Mitariu L, Ranga R,
Antonescu E, Duica LC, Racheriu M , Totan
M , Manea MM. Potentiating the Effect of
Treatment with Voltaren Gel Using
Ultrasonic  Frequencies of 1 MHz.
REV.CHIM.(Bucharest). 2018;69(7)



