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ABSTRACT Objective: This study aims to investigate the effects of
thyroid dysfunction on pain and physical function in patients with go-
narthrosis. Material and Methods: A total of 82 patients with the di-
agnosis of Grade 1-3 gonarthrosis according to the Kellgren-Lawrence
(K/L) radiographic grading system were included. Patients were divi-
ded into 2 groups. Group 1 (n=41) included gonarthrosis patients with
thyroid dysfunctions, Group 2 (n=41) included gonarthrosis patients
with normal thyroid functions. Visual analog scale (VAS) and The
Western Ontario and McMaster Universities Osteoarthritis Index
(WOMAC) subscale scores were compared between the groups. Re-
sults: There was no statistically significant difference in age, knee
symptom duration, VAS, WOMAC-Pain, WOMAC-Stiffness and K/L
scores between groups. The WOMAC-Physical Function score was sig-
nificantly higher in Group 1 (p<0.05). Conclusion: Physical function
level may be lower in gonarthrosis patients with thyroid dysfunction
than in patients with gonarthrosis alone. It may be useful for physical
function, to treat thyroid dysfunction in patients with gonarthrosis who
apply to outpatient clinics.

Keywords: Gonarthrosis; pain; physical function;
thyroid dysfunction

OZET Amac: Bu galisma, gonartrozlu hastalarda tiroid fonksiyon
bozukluklarinin agr1 ve fiziksel fonksiyon iizerindeki etkilerini
arastirmay1 amaglamaktadir. Gereg ve Yontemler: Kellgren-Lawrence
(K/L) radyografik derecelendirme sistemine gore Grade 1-3 diz os-
teoartritli gonartroz tanist alan toplam 82 hasta dahil edildi. Hastalar 2
gruba ayrildi. Grup 1 (n=41) tiroid disfonksiyonlu gonartroz hastasi,
Grup 2 (n=41) ise sadece gonartroz hastastydi. Viziiel analog skala
(VAS) ve “Western Ontario ve McMaster Universities Osteoartritis
Index (WOMAC)” alt 6lgek puanlart gruplar arasinda karsilastirildi.
Bulgular: Gruplar arasinda; yas, diz semptom siiresi VAS, WOMAC-
Agri, WOMAC-Sertlik ve K/L skorlarinda istatistiksel olarak anlamli
bir fark yoktu. WOMAC-Fiziksel Fonksiyon skorlar1 Grup 1’de is-
tatistiksel olarak anlamli derecede yiiksekti (p<0,05). Sonug: Tiroid
disfonksiyonunun eslik ettigi gonartrozlu hastalarda, fiziksel fonksiyon
diizeyi, tek basina gonartrozlu hastalara gore daha diisiiktiir. Polik-
liniklere bagvuran gonartrozlu hastalarda tiroid fonksiyon
bozukluklarinin tedavi edilmesi fiziksel fonksiyon agisindan yararli ola-
bilir.

Anahtar Kelimeler: Gonartroz; agri; fiziksel fonksiyon;
tiroid disfonksiyonu

Osteoarthritis (OA) is a chronic, common dis-
ease that affects especially the elderly population and
is accompanied by destruction and remodeling of the
joint cartilage.! Symptomatic OA can affect any joint
where the synovium is present, and it mostly affects
large joints such as the knee, hip, hand, and spine.
The knee joint is the most affected joint among

these.> Symptomatic OA of joints such as knee and
hip leads to a decrease in quality of life and physical
function.* In some studies, a correlation between
mortality due to cardiovascular diseases and sympto-
matic OA was found.’ Therefore, it is important to
identify and treat predisposing factors alongside the
OA treatment.
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The inflammatory process plays a major role in
the pathogenesis of OA. Especially interleukin-1 (IL-
1) and IL-6 have been shown to have a role in OA
pathogenesis in patients with early and late OA.%7 In
a study, increased intracellular 3°3’5-triiodothyronine
(T3) levels have been shown to affect OA onset.®
Levels of cytokines such as IL-6, interferon gamma,
IL-8 and IL-12 correlate with levels of thyroid hor-
mones.”!? In a study, it was reported that increased
intracellular T3 level was predisposing to OA while
decreased intracellular T3 level was protective
against OA."!

In this study, we examined the effect of thyroid
dysfunction on pain and physical function, which
may be a predisposing factor for symptomatic OA,
and a cause of serious morbidity and mortality.

I MATERIAL AND METHODS

STUDY POPULATION

This comparative clinical study was conducted at the
University of Health Science Umraniye Training and
Research Hospital Musculoskeletal Outpatient Clinic
between July 2020 and October 2020. A total of 82
patients (20 males, 62 females; mean age: 55.75+£5.36
years; range, 45 to 65 years) with Grade 1-3 knee OA
according to the Kellgren-Lawrence (K/L) radi-
ographic grading system were included in the study.'?
A written informed consent was obtained from each
patient. The study protocol was approved by the Uni-
versity of Health Science Umraniye Training and Re-
search Hospital Clinical Research Ethics Committee
(25.06.2020, B.10.1.TKH.4.34.H.GP.0.01/263). The
study was conducted in accordance with the princi-
ples of the Declaration of Helsinki. Inclusion criteria
were as follows: Having a clinical diagnosis of go-
narthrosis (Group 1-2), thyroid disease (Group 1) and
having persistent pain for at least for 6 months that is
assessed by visual analog scale (VAS)."® Exclusion
criteria were as follows: No prior treatment includ-
ing steroid injection within the past 6 months; hav-
ing a malignancy; patients who underwent total knee
arthroplasty and other knee surgery; diabetes mellitus
and other metabolic diseases; other inflammatory and
autoimmune diseases; neuromuscular diseases; se-
vere liver, cardiac and renal diseases. To rule out
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other diseases, all patients underwent a detailed phys-
ical examination, knee X-rays and laboratory testing.

OUTCOME MEASURES

The VAS was used to evaluate the intensity of knee
pain. The score ranges from 0 to 10 (0: No pain and
10: Pain). The Western Ontario and McMaster Uni-
versities Osteoarthritis Index (WOMAC) is a self-re-
ported questionnaire. WOMAC is used to assess pain
at 5 activities, stiffness at 2 situations, and physical
function at 17 activities."* WOMAC-Pain (WOMAC-
P) was used to assess pain; the WOMAC-Physical
Function (WOMAC- PF).

RECENT THYROID FUNCTION

Thyroid function status of the patients in Group 1 in
the last 3 months was evaluated with thyroid stimu-
lating hormone (TSH), free T3 (fT3) and free T4
(fT4) tests. The patients were divided into 3 sub-
groups as euthyroid, hypothyroid and hyperthyroid.
Subclinical hypothyroidism was included in the hy-
pothyroidism subgroup, and subclinical hyperthy-
roidism was included in the hyperthyroid subgroup.
While the diagnosis of hypothyroidism is defined by
decreased fT3 and/or fT4 hormone levels together
with increased TSH levels; the diagnosis of hyper-
thyroidism was defined by increased fT3 and/or fT4
levels with decreased TSH levels. The diagnosis of
euthyroidism is defined by normal hormone levels.
Subclinical hypothyroidism is defined by increased
TSH and normal fT3 and fT4 hormone levels; sub-
clinical hyperthyroidism is defined by decreased TSH
and normal fT3 and fT4 hormone levels. The refer-
ence ranges of thyroid function tests are as follows:
TSH, 0.35-4.94 mIU/mL; {T3, 1.71-3.71 pg/mL; f
T4, 0.7-1.48 ng/dL.

STATISTICAL ANALYSIS

IBM SPSS Statistics 25 for statistical analysis (SPSS
IBM, Turkey) program were used for statistical
analysis. The Kolmogorov-Smirnov test is used to de-
termine whether sample data are normally distrib-
uted. Student t-test was used to compare quantitative
data as well as general characteristics including de-
scriptive statistical methods (mean, standard devia-
tion, frequency). Significance was evaluated at the
p<0.05 level.
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I RESULTS

Of a total of 82 patients, 62 were females and 20
were males with a mean age of 55.75+5.36 (range,
45 to 65) years. There were 41 (50%) patients in
Group 1 and 41 patients (50%) in Group 2. There
were no statistically significant difference in gen-
eral characteristics between the groups (p>0.05).
General characteristics of the patients are shown in
Table 1.

There was no statistically significant difference
between the groups in terms of VAS, age, knee symp-
tom duration, K/L, WOMAC-P and WOMA C-Stiff-
ness. The WOMAC-PF score was higher in Group 1
than in Group 2. VAS, WOMAC subscales, knee
symptom duration and K/L scores in Group 1 and
Group 2 are shown in Table 2.

I DISCUSSION

Gonarthrosis decreases the quality of life and physical
function due to pain and limitation. The decrease in
the physical functioning state predisposes to cardio-
vascular diseases. Therefore, it is very important to
treat factors that predispose to gonarthrosis. Previous
studies have shown that the increase in intracellular
T3 level leads to the initiation and progression of joint
degeneration, while its decrease is protective against
the development of OA.%!" Similarly, in our study,
physical function level was found to be lower in go-
narthrosis patients with thyroid dysfunction compared
to patients with only gonarthrosis. This situation high-
lights the importance of treating thyroid dysfunctions.

In a study, a relationship between musculoskele-
tal ultrasound abnormalities, knee pain and thyroid

TABLE 1: General characteristics of patients.

Age Minimum-maximum=8D (range)
Sex

Group

Current thyroid status
(Group 1)

Disease symptom duration
(Thyroid dysfunction) jinimum-maximumSD (rangs)
Current thyroid treatment

(Group 1)

n %
45-65 55.75+5.36
Man 20 244
Woman 62 75.6
Group 1 41 50
Group 2 41 50
Euthyroid 22 53.7
Hypohyroid 13 31.7
Hyperthyroid 614.6
Group 1 (n=41) 41 9.02+2.72
Group 1 (n=41) 37 90.2

SD: Standard deviation.

TABLE 2: Evaluation of VAS, WOMAC, knee symptom duration and KI/L scores between groups.
Group 1 Group 2
Mean%SD (median) Mean%SD (median) p!

VAS 5.09+1.67 4.68+1.52 0.244
Age 53.68+5.36 55.75+5.62 0.092
Knee symptom duration 8.51£3.42 8.73£3.56 0.777
KIL 1.63+0.69 1.60£0.7 0.875
WOMAC 9.48+3.32 8.41+2.98 0.128
S 3.73+1.56 3.12+1.41 0.068

PF 33.02+11.14 28.21+10.41 0.047

Total 47.60£16.29 45.84+28.64 0.733

'Student t-test; *p<0.05; SD: Standard deviation; VAS: Visual analog scale; K-L: Kellgren-Lawrence; WOMAC-P: Western Ontario and McMaster Universities Osteoarthritis Index-Pain;
WOMAC-S: Western Ontario and McMaster Universities Osteoarthritis Index-Stiffness; WOMAC-PF: Western Ontario and McMaster Universities Osteoarthritis Index-Physical Function.
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dysfunction was found.!* Similar to our study, this
study shows that thyroid function disorders worsen
OA symptoms. In some studies, high TSH levels have
been shown to increase the synovial fluid amount and
viscosity by increasing the synthesis of hyaluronic
acid and proteoglycans.'®!"” Increase in intra-articular
fluid may lead to limitation of movement in the joint
and as a result limitation of physical activity may
occur. In our study, the decrease in the physical ac-
tivity level of the patients in Group 1 may occur due
to the limitation in the joint movements as well.

In hypothyroidism, impaired bone formation and
resorption lead to a decrease in bone turnover and the
prolonged bone remodeling cycle leads to an increase
in secondary mineralization.”**' Conversely, in thyro-
toxicosis, increased bone turnover shortens the re-
modeling and as a result bone mineralization decreases
due to osteoblast and osteoclast activity disruption.?!

Thyroid dysfunctions lead to disruption of carti-
lage and bone turnover. This deterioration may play
arole in the formation of OA. Therefore, similarly to
our study, symptoms related to OA can be seen more
frequently in patients with hypothyroidism.

Cakir et al. reported that musculoskeletal dis-
eases often accompany thyroid dysfunctions in pa-
tients with both hypothyroidism and thyrotoxicosis.>
In a study conducted in 2016, the femoral cartilage
thickness of hypothyroid patients was compared with
that of the healthy control group. The thickness of the
femoral cartilage in hypothyroid patients was found
to be thinner than in healthy individuals. They stated
that thinning of the femoral cartilage may be useful
for the early diagnosis of knee OA.* In another study,
they reported that in OA patients over 50 years of age
with a high chance of comorbidity, thyroid examina-
tion is important for early diagnosis and treatment of
hypothyroidism.* In a case report, the heterozygous
LAMAS mutation has shown to be associated with
many diseases such as OA, muscle weakness, and hy-
pothyroidism. All these studies show that there is a
relationship between thyroid dysfunctions and mus-
culoskeletal diseases and OA.* In a study conducted
in a very large patient population in 2021, hypothy-
roidism was seen at a higher rate in patients with knee
OA than in normal healthy individuals.?® Similar to
these studies, our study shows that there is a rela-
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tionship between thyroid dysfunctions and a decrease
in physical function. Therefore, it may be useful to
refer the patients with thyroid dysfunctions to the
musculoskeletal outpatient clinic.

It has been shown in previous studies that thy-
rotoxicosis causes osteoporosis and muscle weak-
ness.””? Some previous studies have shown that
quadriceps/hamstring muscle strengthening exercises
have positive effects on knee OA symptoms.?-32
Since muscle weakness caused by thyrotoxicosis con-
tributes to the progression and development of OA, it
would be appropriate to refer patients with thyrotox-
icosis to a physiatrist

Relatively small sample size and retrospective
aspect of the study are the limitations of this study.
Also it should have been investigated how thyroid
dysfunction treatment could affect symptoms in pa-
tients with gonarthrosis with thyroid dysfunction.
Comparative studies can be conducted in patients
with hypothyroid, euthyroid and hyperthyroid go-
narthrosis. Thyroid dysfunction can also independ-
ently affect physical activity. This may have affected
the results of this study. Further large-scale, long-
term studies are needed to confirm these findings.

I CONCLUSION

In conclusion, the lower level of physical function in
gonarthrosis patients with thyroid dysfunction may in-
crease cardiovascular risk in patients with gonarthrosis
and requires effective treatment. It may be useful to
treat thyroid dysfunction in patients with gonarthrosis.
Demonstrating the effect of thyroid hormone function
values on the physical functions of patients with OA
may pave the way for new studies in this field.
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