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Abstract: Introduction: Thyroidectomy could be associated with bone loss because of an endogenous excess of thyroxin, 

over enthusiastic thyroid replacement therapy following surgery, deregulation of bone resorption as consequence of calcitonin 

deficiency or some combination of these factors. The aim was to investigate the effect of weight bearing exercises on 

Improving bone mineral density in post thyroidectomy patients suffering from osteoporosis. Subjects and methods: Thirty 

osteoporotic patients were assigned randomly into two equal groups; their ages ranged from 20-45 years. The study group 

received weight bearing exercises program in addition to routine medical treatment. Control group received medical treatment 

only. Study group received two sessions per week for two successful months. The data were collected before and after the same 

period of treatment for both groups. Evaluation procedures were carried out to evaluate the bone mineral density using Dual 

Energy X-ray Absorptiometry. Results: Post treatment both groups showed a variant improvement in bone mineral density, but 

a significant improvement difference was recorded between the two groups in favor of the study group. Percentage of 

improvement of bone mineral density in the study group was 10.69%, while it was 2.8% in the control group. Conclusion: 

Weight bearing exercises were considered to be an effective modality for improving bone mineral density in subjects suffering 

from osteoporosis following thyroidectomy. 
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1. Introduction 

Thyroidectomy could be associated with bone loss because 

of an endogenous excess of thyroxin, over enthusiastic 

thyroid replacement therapy following surgery, deregulation 

of bone resorption as consequence of calcitonin deficiency or 

some combination of these factors 
(1,2)

. The secretion of 

calcitonin is dramatically reduced by total or subtotal 

thyroidectomy and/ or radioiodine therapy and calcitonin 

deficiency has also been postulated to cause osteopenia
 (3)

. 

Histomorphometric studies demonstrate that thyroid 

hormones increase the activation of new remodeling cycles 

and stimulate osteoclastic and osteoplastic activity in 

trabecular and cortical bone
(4)

.  

Bone remodeling is a dynamic process and characterized 

by coupling between resorption and formation. It is initiated 

by activation of osteoclast precursors that become mature 

osteoclasts by proliferation and differentiation. The 

osteoclasts cause bone resorption until they have reached a 

final resorption depth. The osteoblasts then invade the area 

and begin bone formation
 (5,6)

. The end product of the 

remodeling sequence is the bone structural unit which is 

characterized by a certain structural thickness 
(7)

. 

Evidences supporting the role of weight bearing exercise 

in bone health has accumulated from cross sectional, 

retrospective, prospective and intervention studies
(8,9)

.Bone 

remodeling occurs in response to physical stress, so physical 

inactivity can lead to significant bone loss. Weight 

bearing exercise can increase peak bone mass achieved in 

adolescence, and a highly significant correlation between 

bone strength and muscle strength has been determined
 (10,11)

.  

Weight bearing exercise is the exercise that makes body 

works against gravity. Regular weight bearing exercises in 

children and teenager help produce strong bone and are good 
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options for promoting healthy bones 
(12)

.Exercise may 

contribute to the prevention of osteoporosis and fractures by 

increasing the amount of bone accretion during growth, by 

reducing menopause related and age related bone loss, or by 

restoring bone already lost in the elderly 
(13,14)

. 

 Physical activities involving high impact or weight 

bearing movements provides an osteogenic stimulus that may 

enhance bone mass at any age. The practice of high impact or 

weight bearing activities in early childhood may lead to 

substantial gains of bone mass 
(15)

. 

2. Subjects,MaterialsandMethods 

This study was carried out on 30 adult patients of both 

sexes suffering from osteoporosis after thyroidectomy, their 

ages ranged from 20 to 45 years and selected from endocrinal 

surgery and orthopedic departments at Kasr Al Ainy Teaching 

Hospital, Cairo University, Egypt during the period of March 

2013 to November 2013. 

Patients were randomly assigned into two equal groups; 

Group A (exercises group) and Group B (Control group). 

Group A received physical exercises program (weight 

bearing exercises in the form of weight bearing exercises, 

walking on treadmill, stair climbing and strengthening 

exercises)
(16)

in addition to routine medical intervention 

(Pisphosphonates, calcium and vitamin D) and group B 

received routine medical intervention (Pisphosphonates, 

calcium and vitamin D) only. 

Exclusion criteria: patients with the following conditions 

were excluded from the study; early menopause, andropause, 

patients had drugs that affect bone metabolism 

(glucocorticoids, heparin, warfarin and cyclosporine), heavy 

smokers , alcohol drinking, sedentary patients, and patients 

had any gonadal disease that affects hormonal balance. 

The work has been carried out in accordance with the code 

of Ethics of the World Medical Association (Declaration of 

Helsinki) for experiments involving humans, and parents 

filled approval consent to share in the study. 

Regarding the osteoporosis, the assessment approach was: 

Dual-energy x-ray absorptiometry.By measuring 

specific bones, usually the spine, hip, and wrist. The density 

of these bones was then compared with an average index 

based on age, sex, and size. The resulting comparison is used 

to determine risk for fractures and the stage of osteoporosis 

in an individual. 

Average bone mineral density = BMC / W [g/cm
2
] 

� BMC = bone mineral content = g/cm 

� W = width at the scanned line 
(17)

. 

� Data was graded according to Z-score. 

Z-score: 

The Z-score is the comparison to the age matched normal 

subject. This is the number of standard deviations a patient's 

bone mineral density (BMD) differs from the average BMD 

of their age, sex, and ethnicity. This value is used in 

premenopausal women, men under the age of 50, and in 

children. It is most useful when the score is less than 2 

standard deviations below this normal. In this setting, it is 

helpful to scrutinize for coexisting illnesses that may 

contribute to osteoporosis such as glucocorticoid therapy, 

hyperparathyroidism, or alcoholism. Z-score minus 1.5 and 

lower is considered below expected range for age, while Z-

score above minus 1.5 is considered within expected range 

for age
(18).

 

2.2. Statistical Analysis 

Data was entered and analyzed using the student t-test and 

p-value set at<0.05was considered significant. 

3. Results 

The statistical analysis for patient’s socio-demographic 

data (age, sex and body mass index) revealed a non 

significant difference between both groups [P≥ 0.05]. 

There was a significant improvement in bone mineral 

density of the group A as well as for group B after 2 months 

of treatment (p<0.05).Group A pretreatment mean value of 

bone mineral density was -2.15± 0.17 g/cm
2
 according to Z-

score, while it was -1.92±0.2g/cm
2 

post treatment {P<0.05}. 

However, the mean value of bone mineral density before 

treatment (pretreatment)of group B was 2.14± 0.19 g/cm
2
, 

while it was 2.08±0.19 g/cm
2
post treatment{P< 

0.05}.Results revealed that; there was no significant 

difference in the mean values of bone mineral density pre-

treatment between both groups. While the post- treatment 

results showed a significant difference {P< 0.05}.[Table 1] 

and figure [1] 

Table 1. Pre and post treatment results of bone mineral density for both 

groups. 

 
Pretreatment Posttreatment 

GroupA GroupB GroupA GroupB 

X� -2.15 -2.14 -1.92 -2.08 

SD± ±0.17 ±0.19 0.2 0.19 

T-value 0.09 2.2 

P-value 0.92 0.03 

Significance Nonsignificant Significant 

 
Figure 1. Mean values of pre and post treatment results of bone mineral 

density for both groups. 

Statistical analysis of results showed a significant 

improvement in bone mineral density for group A as well as 

for group B after 2 months of treatment as revealed in table 2 

and figure 2 (p<0.05). 
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Table 2. Pre and post treatment results of bone mineral density for each 

group. 

 
GroupA GroupB 

Pre Post Pre Post 

X� -2.15 -1.92 -2.14 -2.08 

SD± 0.17 0.2 ±0.19 ±0.19 

T-value 14.14 14.04 

P-value 0.0001 0.0001 

Significance Significant Significant 

 
Figure 2. Mean values of pre and post treatmentresults of bone mineral 

density for each group. 

4. Discussion 

Transient increase in Thyroid stimulating hormone (TSH), 

with peak levels 3 to 6 months after the operation, has been 

detected after thyroidectomy
(19)

. In some patients early 

transient hypothyroidism is developed and subsides after 

some months. It occurs mostly in the first 3 months after the 

operation and subsides after 6 months 
(20)

. 

The findings of this study indicated that patients suffering 

from osteoporosis following thyroidectomy had a significant 

improvement in BMD after application of weight bearing 

exercises program. The statistical analysis revealed a 

significant improvement of osteoporosis in the exercises 

group than that of the control group; the percentage of 

improvement was 10.69% and 2.8% for the two groups 

respectively.  

The results of this study are online with those in another 

work which approved that regular physical activity is cheap 

and safe way of both improving bone strength and reducing 

the risk of fall
 (21,22)

. It is also supported by other studies 

which mentioned that; bone tissue responds to repeated 

mechanical deformation and muscular contractions, which 

lead to an increase in electric pulsed currents in bone via 

piezoelectric effects. When mechanical forces through 

mechanical loads during exercise are converted into electrical 

stimuli, specific bone tissue cells can begin the osteogenesis 

process resulting in an increase in BMD
(23,24)

. 

From the gained results it could be concluded that; weight 

bearing exercises had significant improvements of bone 

mineral density in cases of osteoporosis following 

thyroidectomy. 
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