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SI R–We read with interest  the new osteoporosis care pathway from  the 

Am erican Academ y of Cerebral Palsy and Developm ental Medicine 

(AACPDM), highlight ing the im portant  issue of bone health in children 

with cerebral palsy (CP) .1 The focus of the guidelines is on opt im izing 

nut r it ion, vitam in D supplementat ion, encouraging weight -bearing to 

prom ote skeletal developm ent , and considering bisphosphonate 

adm inist rat ion as a prevent ive and therapeut ic m easure. We welcom e the 

t im ely release of the guidelines, given that  individuals with CP are living 
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longer and are likely to develop osteoporosis as a consequence of factors 

beginning in childhood. 

With recent  studies docum ent ing increased skeletal fragilit y in 

adulthood, we would like to raise a num ber of points that  m ay im pact  the 

assessm ent  and managem ent  of bone health in childhood and t ransit ion 

to adulthood.  

 

GONADAL STATUS 

Puberty plays a m ajor role in accrual of bone st rength in growing children 

and adolescents, so that  delayed or disordered pubertal developm ent  m ay 

have det r im ental effects. 

I n young adults with CP, we found that  20%  were hypogonadal on 

clinical and biochem ical assessm ent .2 Adults with hypogonadism  had 

lower lum bar spine bone density and lower lean t issue m ass on dual-

energy x- ray absorpt iom et ry (DXA)  assessm ent  than eugonadal adults 

with CP. The m ajority had hypogonadot rophic hypogonadism , with 

possible explanat ions including poor nut r it ion and chronic illness likely 

leading to funct ional hypothalam ic hypogonadism . Alternat ively, 

hypothalam ic-pituitary axis dysfunct ion m ay result  from  the early injury 

to the im m ature brain seen in CP. I t  is unclear when hypogonadism  is 

m anifest ing in CP;  it  m ay be during late childhood, given a cross-sect ional 

study of 207 children with CP by Worley et  al.3

Given the negat ive effect  of established hypogonadism  on bone 

m ineral density, clinical assessm ent  of pubertal progression with Tanner 

staging is recom m ended. The onset  of breast  developm ent  m arks the 

onset  of puberty in young fem ales;  increase in test icular volum e to 4m l 

m arks puberty onset  in young m ales. Puberty is delayed if pubertal 

change has not  begun by age 13 in young fem ales;  by age 14 in young 

m ales. I f there is concern regarding pubertal delay, further invest igat ions 

 which demonst rated 

altered pubertal progression. Tim ing of puberty will also be influenced by 

nut r it ional status, with overweight  prom ot ing earlier onset  and 

underweight  delaying progression. 
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should include bone age x- ray with biochem ist ry for gonadot rophins and 

testosterone/ est radiol. Considerat ion of sex horm one replacem ent  should 

be m ade if deficits are ident ified, bearing in m ind that  pubertal growth, 

psychosocial sexual developm ent , and m enarche are recognized as 

challenging for caregivers, and concerns about  aberrant  pubertal 

progression m ay not  be raised with health care professionals. 

  

BONE DENSI TY MEASUREMENTS 

I n the recent  guidelines by Ozel et  al.,  the lateral distal fem ur or the total 

body is the site of choice for bone density m easurem ent  using DXA.1

I n adults however, there is no norm at ive data for lateral distal 

fem oral assessm ent  and this technique is not  readily available. A num ber 

of studies in adults with CP have used the lumbar spine, fem oral neck, or 

total hip for m easurem ent ,

 The 

distal fem ur is clinically relevant , being a com m on site of fracture in 

children, and has established reference ranges in children. I t  has been 

validated with a correlat ion noted between z-scores and fracture history 

in children with CP. 

2,4,5

   

 with z-scores at  these sites correlated to 

fracture r isk. Furtherm ore, this site m ay be m ore relevant  to the m ore 

typical fragilit y fractures seen in adults with CP, which include vertebral, 

ankle and r ib fractures. I n adolescents t ransit ioning to adult  care, it  m ay 

be worth considering using these sites in addit ion to the distal lateral 

fem ur to prepare for ongoing m onitor ing in adulthood. 

BODY COMPOSI TI ON 

The use of whole body DXA scanning also allows the assessm ent  of body 

com posit ion. This is an invaluable tool which allows different iat ion 

between fat  and lean t issue m ass, with relevance to those caring for 

pat ients with nut r it ional concerns. Nut r it ional deficits can lead to poor 

m uscle mass and failure of skeletal growth. Given that  body com posit ion 

can be calculated from  a whole body scan with no further radiat ion 
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exposure, it  is worthwhile request ing this assessm ent  in addit ion to bone 

density.  

 

TRANSI TI ON TO ADULT CARE 

I n sum m ary, osteoporosis in CP is a disease that  begins in childhood but  

m anifests throughout  life as fractures. Ensuring follow-up is param ount  in 

m aintaining quality of life and m obilit y of those who have had previous 

fragilit y fractures, as well as those with m ult iple r isk factors for reduced 

bone density. This is a shared task for both paediat r icians and adult  

physicians. 

REFERENCES 

1. Ozel S, Switzer L, Macintosh A, Fehlings D. I nform ing evidence-based 

clinical pract ice guidelines for children with cerebral palsy at  r isk of 

osteoporosis:  an update. Dev Med Child Neurol 2016;  5 8 : 918–23. 

2. Trinh A, Wong P, Fahey MC, et  al. Musculoskeletal and Endocrine 

Health in Adults With Cerebral Palsy:  New Opportunit ies for I ntervent ion. 

J Clin Endocrinol Metab 2016;  1 0 1 : 1190–7. 

3. Worley G, Houlihan CM, Herm an-Giddens ME, et  al. Secondary sexual 

characterist ics in children with cerebral palsy and m oderate to severe 

m otor im pairm ent :  a cross-sect ional survey. Pediat r ics 2002;  1 1 0 : 897–

902. 

4. Fowler EG, Rao S, Nat t iv A, Heberer K, Oppenheim  WL. Bone density in 

prem enopausal wom en and m en under 50 years of age with cerebral 

Palsy. Arch Phys Med Rehabil 2015;  9 6 : 1304-9. 

5. Marciniak C, Gabet  J, Lee J, Ma M, Brander K, Wysocki N. Osteoporosis 

in adults with cerebral palsy:  feasibilit y of DXA screening and r isk factors 

for low bone density. Osteoporos I nt  2016;  2 7 : 1477-84. 

 A
u
th

o
r 

M
a
n
u
s
c
ri
p
t



Minerva Access is the Institutional Repository of The University of Melbourne

Author/s:
Trinh, A;Fahey, MC;Brown, J;Fuller, PJ;Milat, F

Title:
Optimizing bone health in cerebral palsy across the lifespan

Date:
2017-02-01

Citation:
Trinh, A., Fahey, M. C., Brown, J., Fuller, P. J. & Milat, F. (2017). Optimizing bone health
in cerebral palsy across the lifespan. DEVELOPMENTAL MEDICINE AND CHILD
NEUROLOGY, 59 (2), pp.232-233. https://doi.org/10.1111/dmcn.13355.

Persistent Link:
http://hdl.handle.net/11343/292299

http://hdl.handle.net/11343/292299

