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BONE MINERAL DENSITY IN CONGENITAL ADRENAL HYPERPLASIA 
 
General 
 
Osteoporosis is a common problem in older people and is associated with a           
reduction in the sex hormones with age.  Glucocorticoid therapy has been identified 
as the most common cause of osteoporosis after the ageing process. Many cases 
present with fracture. The problem is that glucocorticoid therapy in congenital adrenal 
hyperplasia is replacement therapy so the overall outcome is going to be different 
from situations where glucocorticoids were used in very high amounts for other     
conditions.  
  
As a result it is difficult for us to be absolutely sure whether there is any effect of the 
replacement therapy that we use in congenital adrenal hyperplasia on bone. 
 
Why should there be an Effect? 
 
Glucocorticoids alter the number of cells within bone. The special bone cells that help 
form bone are reduced in number during glucocorticoid treatment and although     
glucocorticoids also reduce the number of cells that resorb bone, these are less    
affected than the number of cells that promote bone formation. So the net effect is to 
reduce bone build up.  This is quite different to the osteoporosis seen in the elderly 
which means that the cause and probably treatment of glucocorticoid osteoporosis is    
different. 
  
Are there any other risk factors other than taking glucocorticoids? 
  
There are a number of additional factors that may make glucocorticoid induced      
osteoporosis worse. There is no doubt that the older that you are, the greater the   
effect of glucocorticoid therapy in making you osteoporotic.  This only applies when 
you get to 60 to 80 years of age. Other associated diseases also make the situation 
worse, as does excessive alcohol consumption and smoking. 
  
What bones are affected? 
 
Glucocorticoid induced osteoporosis predominately affects regions of the skeleton 
that have a certain type of bone called cancellous bone. The areas that are most 
abundant in cancellous bone are the spine and the neck of the hip bone. Loss of 
bone mineral density with very high doses of glucocorticoids occurs in two phases.  
First, there is approximately a 10% loss within the first year and a slower 3% loss 
thereafter.  That said, most fractures occur within the first 3 months of starting      
treatment, if you get past this stage then you are likely to have little in the way of   
recurrent fractures.  
 
It is important to realise though that all this information comes from adult patients who 
have used very high doses of glucocorticoids and we simply do not know what the 
likely situation is going to be in people with congenital adrenal hyperplasia.  
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Are there any other measures that we can undertake?  
Measurements of Vitamin D and Calcium can be quite useful and if either value is 
low, supplements are quite helpful. Other measures of bone turnover are not very 
helpful however. 
 
Preventive Treatment  
 
All people should receive adequate calcium supplementation (1200 mgs per day in  
divided doses) and adequate D supplementation of between 800 and 2000 units per 
day. These are suggested to simply provide the optimum environment for laying 
down bone. 
 
Other than that there is no treatment recommended in those with congenital adrenal 
hyperplasia where the bone mineral density is normal. 
 
There is insufficient data to suggest that any other interventions are necessary even 
if bone mineral density is in the lower region (Z score -1 to -2) at this stage.  
 
Treatment for Osteoporosis 
 
The only effective treatment that helps with glucocorticoid induced osteoporosis is 
bisphosphonate therapy.  This helps strengthen the bones. There are oral           
treatments available but often therapy is given as course of intravenous infusions. 
 
We are going to need long term studies to work out which is the best way to handle 
bone density for young people with congenital adrenal hyperplasia who need long 
term glucocorticoid treatment. Some data from our colleagues at the National         
Institute of Health in the United States suggest that longer term problems may arise 
but this is   difficult to establish at this stage as these are individuals who in the past 
have had high dose glucocorticoid therapy than we currently use.  
Monitoring 
 
Patients with CAH should probably have their first routine DEXA scan towards the 
end of the puberty growth spurt (see our leaflet Puberty). The reason to wait until this 
point is that growth itself upsets the actual density measure obtained so adjustments 
have to be made for this.  To avoid this additional problem end of growth is a good 
time to start. 
 
DEXA scans should then be carried out at two year intervals if the results are normal 
and there is good density but a yearly scan may be needed to establish trends  if 
density is found to be a bit low.  
 
There are other ways that are being developed to monitor bone density such as     
ultrasound.  These may be useful in the future but at present we recommend DEXA.  
The radiation dose is very low and the important information gained about bone 
health far outweighs this minor exposure 
 
 
 



 
Fig: 8 and Fig: 11 are scans from a person who has CAH and had quite a lot of steroids 
at one stage.  The patient has had regular annual DEXA scans and the previous results 
can be seen plotted in the graphs in   Fig: 9 and Fig: 12 and corresponding tables    
Fig: 10 and Fig: 13.  Notice how the steroids have caused the scan data to flat line at 
lower value than was originally expected. 
 
 
 
 
 
 
 
 
 
 
 

 
 

                         

 
 
 
 
 
 
 
 
 

 
 

Why might congenital adrenal hyperplasia be different?  
Congenital adrenal hyperplasia is likely to be different because the doses used are only 
replacement. We do not use very high doses for long periods of time which is where 
most of the problems associated with glucocorticoid induced osteoporosis  occur.  In 
fact there is no information to suggest that the fracture risk in people with CAH is likely 
to be any different to the general population.   
In addition, as puberty is rarely altered in congenital adrenal hyperplasia, a good       
accumulation of bone mineral is likely to take place because of the normal production 
of the sex steroids from the testes or ovary.  Some people argue also that the slightly 
higher production of the male like hormones from the adrenal gland might also help 
strengthen the bones in congenital adrenal hyperplasia.   
Are the high doses of glucocorticoids used for emergency situations harmful?  
The answer is no because these are used for very short periods of time. If they were to 
be used for long periods of time, for example, a month or more, then it is likely that 
problems might arise. The same is also true for using some of the other preparations 
that are available such as dexamethasone. This is a very potent steroid and we would 
not recommend its use in children because of its growth suppressing effect. It also is 
likely to have quite an important suppressive effect on bone formation and is another 
reason why we don’t like to use it in childhood.   
How can we monitor bone mineral density problems?  
The measurement of the patient’s height is important since loss of height suggests the 
possibility of vertebral fractures, with an associated increase in the risk of future       
fractures. We don’t usually do plain x-rays as these do not assess very well the        
disparity between bone quantity and bone quality in glucocorticoid induced         
osteoporosis.  Measurements of bone mineral density may be more useful for         
follow-up assessments and we use the Dual Photon Absorption (DEXA) scan Fig:1 as 
the way to monitor bone health.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig: 1  A scanner which is used to measure bone density by dual-emission 
           x-ray absorptiometry 
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Region Area
[cm²] 

BMC
[(g)] 

BMD 
[g cm²] 

   T-
score 

PR 
(Peak  reference) 

Z- 
score 

AM 
(Age matched) 

L1 14.32 12.51 0.874 -1.2 87 -1.2 87 
L2 14.97 14.03 0.937 -1.4 86 -1.4 86 
L3 17.53 16.25 0.927 -1.6 84 -1.6 84 
L4 18.87 18.11 0.959 -1.7 84 -1.7 84 

Total 65.69 60.90 0.927 -1.5 85 -1.5 85 

Fig: 10  

Fig: 8 Fig: 9 

Fig: 11 Fig: 12 

Fig: 13 

Region Area
[cm²] 

BMC
[(g)] 

BMD 
[g cm²] 

   T -
Score 

PR 
(Peak     

reference) 

Z - 
Score 

AM 
(Age 

matched) 

Neck 5.73 4.25 0.742 -1.4 80 -1.4 80 
Troch 11.27 6.85 0.608 -1.3 78 -1.3 78 

Inter 18.28 16.37 0.896 -1.7 75 -1.7 75 
Total 35.27 27.47 0.779 -1.7 75 -1.7 75 
Ward’s  1.18 0.71 0.604 -1.9 73 -1.8 74 



 

 

What does a DEXA Scan do?   
The DEXA scan passes a small beam of x-ray through specific areas of the bone, for 
example, the spine. This is a very safe procedure as the amount of radiation received 
is less than you would get from being out in the sun for a whole day. The speed at 
which the beam goes through the bone is dependent on the density of the bone and 
this can be detected by a series of cameras that pick up the passage of the beam 
through the bone.  A series of complex sums are then done to work out from this what 
the likely density of that part of the skeleton is. We have a picture here of a bone    
mineral density scan of the spine (Fig: 2) so that gives you an idea of the type of     
picture that can be derived.     
The T-score shows the individual's DEXA results compared to the ideal peak bone   
density of a healthy adult.  
The Z-score compares the individual's DEXA results to the average reference range 
which is based on the same age, weight, height and gender of the general population 
as the individual. 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
 
 
 
 
 
Fig: 2 
 
The results are presented as a graph (Fig: 3) and a T and Z score as show in the table          
in  Fig: 4.   
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Fig: 5 Fig: 3 

This data allows us to compare the person’s results with those of the general        
population, adjusted for age and gender.  The reason we need to do this is that there 
are slight differences between genders in terms of the bone mineral density and it 
also increases with age up to about 40 years of age, so this means that we need to 
have different standards at different ages.  A positive Z score means good bone   
density.  A value between 0 and -2 is alright but between -1 and -2 is often referred to 
as osteopenia (low density).  It is only when values get below -2 that the risks of   
fracture increase and this area is what is termed osteoporosis. 
  
DEXA SCAN of the Hips  
Below shows us an example of the results of a bone mineral density scan done of the 
hip, Fig: 5 show us the image taken, Fig: 6 shows the results plotted on a graph.  The 
table Fig: 7 shows these results compared to what we might expect from the general 
population. The result is within the normal range, so this would suggest this person 
has a good bone mineral density and does not have an increased fracture risk. 
 
 

 
                                                                                    
          
 

 
 
Fig: 7 Fig: 4 

Region Area[cm²] BMC[(g)] BMD [g/cm²] T-score Z-score 

L1 11.6 14.8 1.278 1.2 1.5 

L2 12.5 18.1 1.447 2.1 2.4 

L3 13.5 20.9 1.543 2.9 3.2 

L4 16.5 21.4 1.292 0.8 1.1 

Total 54.1 75.2 1.417 2.1 2.1 

Region BMD 
(g/cm²) 

Young-Adult 
    (%)       T-Score 

Age-Matched 
      (%)          Z-Score 

Total Left 0.982 98 -0.2 102 0.2 

Total Right 1.001 100 0.0 104 0.3 

Total Mean 0.991 99 -0.1 103 0.3 

Total Diff. 0.019 2 0.2 2 0.2 

Fig: 6 


