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Effect of Therapy for Thyroid Dysfunction 
Musculoskeletal Symptoms 

M. K L O P P E N B U R G ,  B . A . C .  D I J K M A N S ,  J . J .  R A S K E R *  

Summary Our purpose was to assess the long-term effect of treatment for thy- 
roid dysfunction on musculoskeletal symptoms. Forty-six patients (37 with hy- 
pothyroidism, 9 with hyperthyroidism), who visited the outpatient clinic of rheu- 
matology and had abnormal thyroid function tests on their first visit, cooperated 
in the study. They were interviewed with a structured questionnaire about their 
past and current musculoskeletal complaints. Thyroid dysfunction was consid- 
ered the only explanation for the original musculoskeletal symptoms in 24 pa- 
tients (Group I); in 19 patients an additional (rheumatological) diagnosis was 
made (Group II), and in 3 patients no apparent relation between musculoskeletal 
complaints and thyroid dysfunction was found. After treatment for thyroid dys- 
function, the original complaints decreased in 52% and 47% of the patients in 
Group I and II, respectively. At the time of the follow-up study (mean follow-up 
duration 67 months) 91% of the patients had musculoskeletal symptoms, 80% of 
the patients said their present complaints were similar to their original symp- 
toms. Treatment for thyroid dysfunction resulted in a temporary effect on muscu- 
loskeletal symptoms. 
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o n  

INTRODUCTION 

Thyroid dysfunction can cause musculoskeletal symp- 
toms and signs (1). Complaints due to hypothyroidism 
are pain and stiffness of joints and muscles, weakness 
and cramps of muscles and synovitis as described by 
several authors (2-7). On physical examination myx- 
oedema, loss of muscle strength, synovitis, popliteal cysts 
and joint laxity may be found (2-7). Moreover, carpal 
tunnel syndrome is associated with hypothyroidism as 
Frymoyer (8) has reported. Hyperthyroidism is accom- 
panied by weakness of proximal muscles and shoulder 
complaints as several authors (9-12) have described. On 
physical examination atrophy, loss of muscle strength 
and periarthritis humeroscapularis may be found, as well 
as features of osteoporosis as reported by Meunier (13). 

There is no unanimity about the course of symptoms 
and signs of the musculoskeletal system after treat- 
ment of the thyroid dysfunction. Several authors 
(2,8,11,12,14-18) have reported complete disappear- 
ance, whi4e others have reported only a decrease of 
symptoms and signs (4,5,7,19-22). 
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The purpose of the present study was to assess the 
longterm effect of treatment for thyroid dysfunction on 
musculoskeletal symptoms. 

PATIENTS AND METHODS 

The population under study consisted of patients vis- 
iting the out-patient clinics of rheumatology of the Ac- 
ademic Hospital Leiden and the Medisch Spectrum 
Twente, the Netherlands. By means of a computer 
search all patients who had visited these clinics be- 
tween 1980 and 1990 and who were known to have thy- 
roid disorders were traced. One hundred and two pa- 
tients were traced, and in 99 patients the case record 
could be studied. Based on these data an answer could 
be given whether the patients had a thyroid dysfunc- 
tion at the moment of their first visit to the out-patient 
clinic. This proved to be the case in 58 patients and 
these patients were included in the study. 

After approval of the Ethical Committee the above 
58 patients were invited to attend the out-patient clin- 
ic. Of the 58 patients 7 were dead. Of the remaining 51 
patients, 46 (88%) patients (37 with hypothyroidism, 9 
with hyperthyroidism) cooperated in the study. These 
46 patients were interviewed by one investigator (MK) 
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by means of a structured questionnaire about their mus- 
culoskeletal complaints. Based on this information and 
data from the case record, it was decided whether or 
not there was a relationship between the musculosk- 
eletal symptoms and signs and the thyroid dysfunction 
at the moment of the first visit. In the case of a pattern 
described in the literature compatible with hypo-or hy- 
perthyroidism, and if the history, physical examination 
and ancillary investigations were not compatible with 
another rheumatological disorder, the complaints were 
ascribed to the thyroid dysfunction. In case of a pat- 
tern compatible with thyroid dysfunction in the pres- 
ence of another rheumatological disorder, the relation- 
ship between the complaints and the thyroid dysfunc- 
tion was considered as possible. Finally, there were pa- 
tients with complaints ascribed to the rheumatological 
disorder and a coincident thyroid dysfunction. The pur- 
pose of the follow-up study was to assess whether the 
therapy for thyroid dysfunction influenced the muscu- 
loskeletal complaints, and, if so, within what time. In 
case of musculoskeletal complaints at the time of the 
follow-up study it was asked whether there had been 
an interval without complaints and whether the present 
complaints resembled the original complaints. More- 
over, the appearance of another rheumatological dis- 
order was sought after. Furthermore, joint examination 
was performed and the thyroid function was assessed 
(normal values : TSH up to 7 mu/1, T4 70-160 nmol/1). 
Statistical analysis was performed with Student's t-test. 

RESULTS 

The population under study consisted of 45 females 
and 1 male with a mean age at the time of the fol- 
low-up study of 58 years (range 21-81); 37 patients had 
a hypothyroidism, (35 and 2 a primary and a second- 
ary, respectively). The mean T4 was 42 nmol/1 (<10- 
93) and the mean TSH 44.6 mu/l (7.0-102.0). Nine pa- 
tients had a hyperthyroidism, of whom two were tran- 
sient. The mean T4 was 259 nmol/1 (178-408). The data 
concerning the TSH were incomplete. 

Musculoskeletal complaints at time of first visit 

Twenty-four patients (22 hypothyroidism, 2 hyperthy- 
roidism) had, at the time of the first visit, symptoms 
and signs that could be ascribed to the thyroid dysfunc- 
tion (Group I). There was a possible relationship be- 
tween musculoskeletal complaints and thyroid dysfunc- 
tion in 19 patients (13 hypothyroidism, 6 hyperthyroid- 
ism; Group II). In 3 patients (2 hypothyroidism, one 
hyperthyroidism) there was, in our opinion, no rela- 

Table I : The type of complahzts and the findings of physical exami- 
nation of the locomotor tract due to thyroid dysfi~nction 

Abnormality Number of patients 
(n =24) 

Arthralgia 23 (96%)* 
Myalgia 19 (79%) 
Stiffness of joints 18 (75%) 
Stiffness of muscles 14 (58%) 
Muscle cramps 8 (33%) 
Carpal tunnel syndrome 11 (46%) 
Synovitis 10 (42%) 

* Number of patients (percentage). 

tionship between the musculoskeletal complaints and 
the thyroid dysfunction (Group III). 

The symptoms and signs of the patients in Group I 
are shown in Table I. They indicate a variety of com- 
plaints; arthralgia and myalgia being the most fre- 
quent. In 42% synovitis was found, in 6 patients with- 
out tenderness; synovitis occurred most frequently in 
the small joints of the hand (6 patients), followed by 
the knees (5 patients), wrists (2 patients), ankles and 
forefeet (each one patient). 

Effect of therapy for thyroid dysfunction on 
musculoskeletal complaints 

The mean interval between institution of therapy for 
thyroid dysfunction and time of follow-up study was 67 
months (range 5-143). Thirty-six out of 37 patients with 
hypothyroidism were treated with L-thyroxine. One pa- 
tient with compensated hypothyroidism (normal T4 with 
increased TSH) was not treated. Seven out of 9 pa- 
tients with hyperthyroidism were treated with thyreo- 
statics, 3 were also treated with L-thyroxine. Two pa- 
tients with transient hyperthyroidism were not treated. 
All patients had a normal thyroid function after at most, 
1 year. 

Taking together Groups I and II, half of the patients 
(20 out of 40) improved within one year after institu- 
tion of therapy, the percentages being roughly the same 
in both groups, 52% and 47% respectively. The mean 
duration of improvement was 6 months (Group 1 : 6  
months (range 1-12), Group II : 6 months (range 3-12). 

During the time between institution of therapy and 
the moment of the follow-up study 7 patients were with- 
out complaints, 4 in Group I, 2 in Group II and 1 in 
Group III. 

Situation at the moment of the follow-up study 

At the moment of the follow-up study 42 (91%) pa- 
tients had musculoskeletal complaints. Of the 24 pa- 
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Table II : Factors influencing the decrease of musculoskeletal complaints after therapy for thyroid dysfunction 

Patients with improvement Patients without improvement 
(n = 12) (n=  11) 

Duration of complaints before institution of 24 (5-66)* 35 (2-96) 
therapy (months) 

Thyroid function before treatment 
- T4 (nmol/1) 39 (10-78) 55 (22-81) 

- TSH (mu/1) 43.08 (7.5-88.0) 31.89 (7.0-68.0) 

Thyroid function after treatment 
- T4 (nmol/1) 121 (87-146) 115 (81-167) 

- TSH (mu/l) 3.9 (<0.05-11.3) 2.6 (<0.05-8.9) 

Original complaints and findings 

- Arthralgia t2 (100%)** 10 (91%) 

- Myalgia 7 (58%) 11 (100%) 

- Muscle cramps 3 (25%) 7 (64%) 

- Stiffness 8 (66%) 11 (100%) 

- Carpal tunnel syndrome 5 (42%) 5 (45%) 

- Synovitis 6 (50%) 4 (36%) 

* Mean (range); ** Number of patients (percentage) 

tients of Group I only one (4%) patient was free of 
complaints. Two (11%) of the 19 patients of Group II 
had no complaints at the time of the follow-up study, 
one patient after therapy for thyroid dysfunction the 
other after transient hyperthyroidism. One (33%) of the 
3 patients of Group III had no complaints at the mo- 
ment of the follow-up study. 

Combining the patients in Group I and II, about three 
quarters (respectively, 79% and 63%) of the patients 
were suffering from their initial complaints, while a num- 
ber of patients had developed new complaints. 

Based on complaints and the findings on physical ex- 
amination, the following diagnoses were made in the 
patients of Group I with complaints: rheumatoid ar- 
thritis (one), pain syndrome (one), fibromyalgia syn- 
drome (one) and osteoarthritis (three patients). 

At the moment of the follow-up study 37 patients were 
treated with L-thyroxine (mean daily dose 116 micro- 
grams ; range 50-250) and one patient was treated with 
a thyreostatic. The thyroid function was abnormal in 
10 patients. The TSH was increased in 9 patients (mean 
16.6 mu/1; s.d. 14.3) with normal T4; in one patient 
the T4 was decreased (62 nmol/1). 

Factors influencing improvement 

On the assumption that several factors influenced the 
final outcome, we studied the duration of complaints 
before treatment was instituted and the grade of thy- 
roid dysfunction in the 12 patients of Group I with im- 
provement (mean follow-up duration 69 months ; range 
11-117) and compared the results with the 11 patients 

of Group I without improvement (mean follow-up du- 
ration 70 months; range 5-143; Table II). 

In the patients with improvement the complaints had 
had a shorter duration and the thyroid function was 
more disturbed before therapy than in those without; 
the differences were, however, not statistically signif- 
icant when analysed by Student's t-test (Table II). The 
pattern of complaints was roughly the same in both 
groups, muscle pain and cramps being more pronounced 
in the patients without improvement (Table II). 

DISCUSSION 

The main conclusion from this study is that therapy 
for thyroid dysfunction is beneficial for musculoskele- 
tal complaints in about half of the patients, but has hard- 
ly any influence in the long run. Our results are less 
optimistic than those studies from the 1970's but are in 
accordance with more recent studies (Table III). Al- 
though the comparison of results of heterogeneous stud- 
ies is not permitted, there is a suggestion that the out- 
come of therapy for thyroid dysfunction in regard to 
musculoskeletal complaints has become worse during 
the last decades (Table III). Such a trend, if present, 
cannot be explained by a difference in follow-up dura- 
tion. It is clear from the present study that at least one 
year follow-up is necessary for evaluation of the effect ; 
the studies in the seventies fulfilled this demand (2,4,8), 
while the studies with less optimistic results had a short 
term follow-up (19,20). Also the patient selection in the 
present study corresponds to the studies from the sev- 
enties and beginning of the eighties. They described, in 
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Table III: Studies of the effect of restoration of thyroid function on musculoskeletal complaints 

First author Number of patients Percentage improvement Percentage without Follow-up period 
(year) complaints 

Bland 11 100% 100% 2-8 year 
(1970) (2)* 
Golding 9 < 100% <89% 1-12 year 
(1970) (4) 
Bland 8 100% 100% > 1 year 
(1973) (8) 
Wilke et al. 8 75% 75% 2-12 months 
(1981) (19) 
Khaleeli 19 78% 50% > 1 year 
(1984) (22) 
Carette 19 53% 16% 3-12 months 
(1988) (20) 
Kloppenburg 43 50% 9% 5 months 
(1991) 12 year 

* Reference in text 

a retrospective manner ,  patients who presented  with 
muscle and joint  complaints  to a rheumatologis t  and 
by whom a diagnosis of  thyroid disorder was made.  The  
main  difference be tween  the recent  studies (20,22) and 
the older  ones (2,4,8,19) lies in the number  of  pat ient  s 
s tudied;  in the case of  larger numbers  the sample er- 
ror  is reduced  and the percentage  of improvement  is 
decreased (Table III) .  The  consequence  of  this larger 
number  of  patients is a greater  heterogeneity.  If  we lim- 
it ourselves to the 21 hypothyroid  patients with no oth- 
er rheumatological  disorder  who were t rea ted  with L- 
thyroxine, the result is similar:  more  than half  (55%) 
improved within one year  but almost  all pat ients  (95%) 
had complaints at the follow-up visit. The factors favour- 
ing persistent complaints  include a long delay before  
the institution of  therapy and a mild thyroid function 
disturbance.  With  regard to the delay it is conceivable 
that  with the longer durat ion of  complaints  the patho-  
physiological substrate in muscles and joints will have 
been  present  for a longer  period (23,24) and that ther- 

apy in such circumstances might  be less effective. F rom 
the pathophysiological  point  of  view, however,  there  is 
no good explanat ion for the renewed occurrence  of  the 
complaints  in the case of  a normal  thyroid function. 

Therefore ,  o ther  factors may play a role which can- 
not  be unravelled with the material  of  an open  study 
without  a control  group. For  instance, it has been  re- 
por ted  by several authors  (25,26) that  a high percent-  
age of  females in the age group under  study has mus- 
culoskeletal complaints.  On  the other  hand, it must  be 
emphasized that  it is difficult to evaluate f rom a retro- 
spective study the reliability of  the association be tween 
thyroid disorders and the symptoms f rom the locomo- 
tor system. 

In  conclusion, musculoskeletal  complaints due to thy- 
roid dysfunction will be present  in half  of  the patients 
after res torat ion of  thyroid dysfunction and in the long 
run the vast majority of  the patients has persistent or  
renewed, musculoskeletal  complaints.  
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