
PEDIATRIC DENTISTRY V 33 í NO 3 MAY ( JUN 11

Literature Review

Osteoporosis: An Increasing Concern in Pédiatrie Dentistry
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Abstract: Increasing numbers of children are being affected by low bone density and osteoporosis. Bone fractures are the main reason for hospitalization

between 10 and 14 years of age and, over the past 3 decades, there has been an increase in the incidence of fractures in children. Childhood factors

such as lifestyle, diet, chronic illness, and medications have a vital short-term impact on bone health and a long-term effect on the achievement of peak

bone mass, with the potential for morbidity in adulthood The primary forms of osteoporosis consist of rare inherited conditions, but the secondary

forms are becoming more common given that chronically ill children are surviving longer. This subject should be of interest to pédiatrie dentists,

because low mineral density and osteoporosis, together with drugs used to treat them (eg, bisphosphonates), may cause adverse effects in the oral

cavity. Furthermore, the pédiatrie dentist is an important health care professional to counsel patients about healthy lifestyies that can help prevent

the condition from an early age. (Pediatr Dent 2011:33:241-5) Received November 3, 2009 i Last Revision January 13, 2010 I Accepted January 29, 2010
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Increasing numbers of children are being affected by low bone
density, which has become an important issue in contem-
porary pediatrics. Bone fractures are the main reason for hos-
pitalization between 10 and l4-years-old, and over the past
3 decades there has been an increase in the incidence of
fractures in children.''^ It has become clear that childhood
factors such as lifestyle, diet, chronic illness, and medications
can have a vital short-term impact on bone health and a
long-term effect on the achievement of peak bone mass, with
the potential for morbidity in adulthood.' Unmodifiabíe
intrinsic factors (eg, race, genetics, gender) are responsible for
determining 75% to 80% of an individual's peak bone mass,
while potentially changeable extrinsic factors (eg, diet, hor-
mones, illness, physical activity) make up a significant com-
ponent of the variability in ultimate bone mass.' Adequate
calcium and vitamin D intake, which play important roles
in bone formation, and regular physical activity, with its
positive effects on bone size and mineralization, are among
the most important extrinsic factors in gaining optimal bone
mineral mass and density.'''

Osteoporosis is classically defined as a systemic skeletal
disease characterized by low bone mass; alteration of ultra-
structural quality of bone; deterioration in trabecular archi-
tecture; increased cortical porosity; reduced cortical thickness
and decreased bone width putting the individual at risk for
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fractures.^' The primary forms of osteoporosis are rare, in-
herited conditions, but the secondary forms are becoming
more common given that chronically ill children are surviv-
ing longer (Table 1). Several pathophysiologic mechanisms
have been implicated in secondary osteoporosis, including
poor nutrition; reduced physical activity; delayed puberty;
and the effects of medications on the body. These can lead
to inhibition of bone formation; increased bone résorption;
and decreased responsiveness to mechanical stimulation.^'

This subject should be of interest to pédiatrie dentists,
because growing numbers of children and adolescents are
being diagnosed with low bone mineral density (BMD) and
osteoporosis and are being treated with drugs that may cause
adverse effects in the oral cavity. Eurthermore, the pédi-
atrie dentist is in an important position to counsel patients
about healthy lifestyle habits that can help prevent the con-
dition from an early age.

Defining osteoporosis in children and adolescents.
A child's skeleton is constantly changing in size and shape
with dramatic increases in bone mass and bone density, a
process influenced by genetic, hormonal, and environmental
factors. The rate of bone mass acquisition tends to mirror
height velocity and is great during puberty; by the end of
adolescence, 90% of peak bone mass has been acquired.'''
Girls start the pubertal spurt and the growth process earlier
than boys, but males present a greater duration of growth
spurt and maximal peak of growth than females.'' Failure
to achieve peak bone mass is associated with increased risk
of adult osteoporosis and fractures. Excess or deficiencies in
growth hormone, thyroid hormone, parathyroid hormone,
and sex steroids also can lead to decreased BMD.'
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As o í i c n seen in p c d i . u r i c s , t l c h i i i t i o n s a n d i h c r a p i c s i o r

o s t c o j i o r o s i s a r c b a s e d o n c l i n i c a l e x p e r i e n c e s w i t h a d u l t s .

A h l u ) u s ; h l l ie c lass ica l d e f i n i t i o n o( os teopo tHis i s s h o u l d he

valid at a n y .i!;e, its a p p l i c a h i l i t ) ' ro c l i i l d i e n a n d a d o l e s c e n t s

i c n i a i n s c o n t r o v e r s i a l . N o p r e s e n t c o n s e i i s t i s e x i s t s o n an

o s t e o p o r o s i s i l ias^nosis base t l o n B M l ) val t ies w h i c h |-iiedict

i n c r e a s e d b o n e f r a g i l i t y , ind r isk ot t r a c t t i r e s . ' A n a d i d t is

c o n s i t l e r e d to h a v e o s t e o p o r o s i s il t h e B M I ) va l t t e is less

t h a t i 2 . 5 s t a n d a r d d c v i a i i o n s ( S D ) b e l o w t h e a \ e t . i g c o l

hea l t l i ) - y o t i n g a d t i l t s ( ' I ' s c o r e < - 2 . 5 ) . ' - ' A T - s c o r e b e t w e e n

-1 an t l - 2 . 5 S I ) is d e f i n e d as o s t e o p e n i . i ( ie , h o n e m a s s o r

B M l ) tliat is lowci' t h a n n o r m a l ) . '

A h h o t i n h th i s d e f i n i t i o n was o r i g i n a l h ' i n t e n d e d for t h e

n i a n a i ; e i i i e n t of p o s t n i e n o p a u s a l o s t e o p o r o s i s , it h a s b e e n

i i i a p p r o p r i a t e U ' e x t e n t l e d to o t h e r s i t t i a t i o n s . " I he p r o h l e m

in d e l i n i n g p é d i a t r i e o s t e o p o r o s i s ar ises w h e n o n e c o n s i d e r s

t h a t a c h i l d is a u r o w i n i ; h o d \ : P é d i a t r i e B M l ) va l t i cs a i e

e o n s t a i u h ' c h a t i g i n g w i t h a g e a n d d e p e n d o n m a n y xar i^

allies s u c h as g e n d e r , b o d \ ' s i / e , p t i b e r t a l s t age , ske le ta l iiut-

t t j r a t i o n , h o r t t i o n e a e t i o n , b o n e s i z e , a n d e t h n i c i t ) . ' l o

c o m p l i c a t e m a t t e r s , m a n y c. tscs of l o w B M l ) in ( l e d i a i -

ric p a t i e n t s a re s e c o n d a i ) ' t o h i g h l y v a r i a b l e p a t h o l o g i c a l

c o n i l i t i o i i s a iu l a n o m a l i e s th .u affeet h e i g h t , w e i g h t , a n d ;

p u b e r t . d d e \ e l o p m e n t . a n d m a ) ' e v e n a t l e c t s o m e ai-e<is

o f t h e s k e l e t o n m o r e t h a n o t h e r s . " ' 1 l e n e e . t h e d e f i n i t i o n

a n d t r e a t m e n t of o s t e o p o i o s i s m ch i l i l r en a n d ,td<iles(.cnts

are ni t ich m o r e c o m p l e x l l ian in adt i l t s .

I s i n g l - s e o r e s is i n a p p r o p r i a t e l o r e h i l d r e n b e c u i s e

t h e v h a v e n o t ) 'et r e . t c h e d p e a k b o n e m a s s . ^ I ' e d i . t l r i c

B.VU) is assessed hy an i n d e x ca l l ed Z - s c o r e w h o s e refer-

e n c e p o p t i l a t i o i i is o n e o t e t h n i e i t y - , g e n t l e r - , a n d , ige-

m a t c h e d e o n t r o l s - — d a t a i h a t is u n l o r t t i i u u e l y l i m i t e d .

Ihe / , - s e o r e is t h e d i H e r e n c e b e t w e e n t h e meas t i r ed B M l )

N'altie a n d t h e r e f e r e n e e v a l u e , e x p r e s s e d in S D t m i t s . ' It

d o e s n o t , h o w e v e r , t a k e i n t o a c c o t i n t s o m e ot t h e a l o r e -

m e n t i o n e d v a r i a b l e s ( g e n d e r , b o d y s i ze , ( l u b e r t a l s t a g e ,

s k e l e t . i l m a t t i r a t i o n , h o r m o n e a c t i o n , b o n e s i z e , a n d

e t h n i e i t ) ' ) . This p o s e s a p r o b l e m ot d i a g n o s t i c . t cc t i r acy

b e c a u s e s e r i a l m e a s t i r e m e n t s in a s i n g l e c h i l d m a ) ' b e

d i l l i c t d t t o i n t e r p r e t . T h t i s , t h e d i a g n o s i s ot p é d i a t r i e

o s t e o [ i o r o s i s s h o t i k l n o t b e m a d e b. tsed o n d e n s i t o m e t r ) -

a l o n e . ' / - s e o r e v a l t t e s b e l o w - 2 a r e g e n e r a l l y e o n s i d -

e r e d a s e r i o u s w a r n i n g t o r o s t e o p o r o s i s , b t i t m o s t s p e -

cial is ts d o no t m a k e tha t d i a g n o s i s t int i l at least 1 Iragi l l ty

traet t i re has b e e n o b s e r v e d . '

A c l i n i c a l l y s i g n i t i c a n t f r a c t u r e h i s t o r v is d e t i n e d as

l o n g b o n e I r a c t t t r e ot t h e l o w e r e x t r e m i t i e s , x e r t e b r a l

c o m p r e s s i o n t r a e t t i r e , a i u l / o r 2 o r m o r e l o n g b o n e t r . ic-

t u r e s ot t h e t i p p e r e x t r e m i t i e s . ' '"" O t h e r t a e t o r s t h a i lead

to s i i sp i e ion ol o s t e o p o r o s i s in y o t m g p a t i e n t s incl t i i le t h e
i h i e e '( i r e s e n e e ol c h r o n i c b o n e p a i n a n d / o r r a d i o g r a p i i i e e v i -

i l e n c e o f r a r e f i e d l i o n e . ' T h e t e r m " l o w b o n e m a s s t o r

e h r o n o l o g i c a g e " s h o t i l d b e u s e d il t h e / . - s e o r e is < - 2 ;

t h e t e r m " o s t e o p e n i a ' s h o t i l d n o t a p p e . i r in p e d i . i t r i e

b o n e r epor t s .

C']i\'en t h e issties in o b t . t i n i n g an acet i ra te I Í M 1 ) meas t i re -

m e n t , t he e o n c e p t o l os teo j ioros is h,ts evolved over t he years.

S i n c e fragil i t \ ' t r ac t t i r e s e o n s i i t t i t e t h e e l in i ea l h a l l m a r k ot

os tL-oporos is , t h e t o t t i s has s h i l t e d f r o m low B . M l ) to c o m -

p r ( i m i s e d b o n e s t r e n g t h , t i i u l e r l i n i n g t h a t t h e risk of f r ac -

t tuvs is rel.tted to e o m p l e x lae to rs a n d n o t o n l y to o n e s ing le

q t i a n t i t a t i v e m e a s t i r e . ' In p e d i a t r i c s , a nove l . i p p r o a e h to t h e

d e t i n i t i o n of O s t e o p o r o s i s is base t l o n t h e r e l a t i o n s h i p b e -

twi ' en a c h i k h s B M l ) o r b o n e m i n e r a l c o n t e n t ( B M C ) a n d

m u s c l e m a s s b e c a u s e t h e a c t i o n ol m t i s c t d a r w o r k o n b o n e

inc reases its s t r e n g t h . ' I h e r e a re m o d e l s t h a t h a v e e x a m i n e d

t h e t i e l i n i t i o n ot o s t e o [ i o r o s i s as t h e p r e s e n e e ot an a l t e r e d

r a t ' o b e t w e e n B M ( ^ a n d m t i s e t i l a r n i a s s , bt t t l a r g e r s t u d i e s

n e i d to be d o n e to e o n t i r m the i r acetir . icv. ' I h u s , B M l ) re-

m.i ins t h e d i a g n o s t i e pa r . ime le r tor now.

Measuring bone mineral density in growing subjects.
' Ihere are many available meiliotls to nu-,istire B.Vll), btit the

most witlel\ ' tiscd and the pr incipal tool tor diagnosis and

managemen t ot adtilt osteoporosis is dtial energy X-ray ab-

sorp t iometry (DEXA) . Dl 'XA provides low radiation dose,

gootl precision, and good reprodticihilit)' bttt does not meastire

volumetric bone densitx' nor distingtiish between eortical and

trabecular bone , ' 1)1'XA can be p,irtieularl\' deceptixe when

tised on a growing subjeet because it e,m tmderest imate the
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i r i i c (.Iciisuy v a l u e l o r sm. i l l c r b o n e s w h i l e o x c r c s i i n i . i r i n g ¡i

lor larger o n e s . ' ' l i l is inc in .s , lor e x a m p l e , t ha t a e h i k i w h o is

s h o r t lo r h is ai;e will h a v e s tua l l e r h o t i c s . I h e r e l o r e , h is areal

h o n e d e n s i t y wil l h e b e l o w t h e niea t i \ a l t i e for a ehiUI ol t h e

sa tne ai;e. l e a d i n g (o a n i i sd i . ignos is of o s t e o p o r o s i s . ' " '

O t h e r p r o b l e m s w i t h i n t e r p r e t i n g Hl ' .XA r e s u l t s for p e -

d i a t r i e p a t i e n t s i n e k i e l e e o n i j i a r a t i v e l ) ' s t i i a l l n i t t n h e r s o l

r e f e r e n e e r a n g e s t t i d i e s ; p r i - e lo t i i i nanee ol ( . a u c a s i a n s i th jee t s

u sed t o g e n e r a t e n o r m a l r e i e r e n e e r a n g e s ; d i l i e re t i ees h e t w e e n

r e a d i n g s I ron i t h e d i f f e r en t b r a n d s of D l ' .XA t n a e h i t i e s : l aek

of a t l e f i n i r i o n ol p é d i a t r i e o s t e o p o r o s i s : a t u i e f f e c t s of

g e t u l e r , r . iee , h e i g l i t , a n d p t i h e r t } ' ot i B M l ) r e a t l i n g s . ' [•iir-

t h e r t n o i e , D h X A , h e i t i g a | ) r o i e e t i o n a l t e e h n i ( ] t i e , c a n o n l y

eol lect a 2 - d i t n e n s i o n . i l areal n i ea su ren i e t i t of a 3 - d i n i c t i s i o n a l

ob jec t ( b o n e ) , \ \ h i e h certai t iK' prese t i t s a ¡ i rohlet i i . I h u s . b o n e

in i t i e ra i . i p p a r e n t i l e n s i t y s e e m s to h e t h e tnos t a t c t t r a t e re-

p r e s e t i i a t i o n of b o n e d e n s i t y w i t h i n t h e p é d i a t r i e [)o|itt lati()tt

t i t te to its a b i l i t ) ' t o g e n e r . i t e v o l m n e t r i e n i e a s t t r e t i i e t i t s , Intt

n i ' . X A c o n t i n u e s t o h e t h e p r e f e r r e d t n e t h o d l o r assess i i i i ;

B \ l ( . a t id areal 1W1I ) . - I h e ti iost appr ( ) [ ) r i a t e ant l r e p r o d t i

e i h l e s i t e s fo r d e n s i t o t n e t t y in c h i l d r e t i a r e t h e p o s t e r i o r /

a n t e r i o r s [ ) ine ,u id t o t a l b o d y t i i i tu i s h e a d . B o n e n i e t a b o -

l is tn m a r k e r s , s t ich as a l k a l i n e p h o s p h a t a s e a n d o s t e o c a l c i n ,

a l s o c a n h e m e a s u r e d in t h e p é d i a t r i e p o p t t l a t i o n . h n t a c -

c t t r a c y c o n c e r n s .ltid l ack ol p é d i a t r i e r e f e r e t i e e l a t i g e s l o r

n e v e r m.n 'kers h a \ e ha t i i pe red its w i d e s p r e a d i t se . '

( ' n e e t t e . u n i e n t b e g i n s , D l . X A is tiseful t o m o n i t o r h o n e

tnass . t ee rua l ai c l i n i c a l l y a p p r o p r i a t e i n t e r v a l s . I h e t n i n i n i a l

i n t i ' r \ , t l t h a t n i a \ ' d e t e e t a e t t t a l c h a n g e s in a g r o w i t i g s k e -

l e t o t i is 6 n i o n i h s ; l o t i g e r i t n e t v a l s a r e a p p r o p r i a t e f o r

p a t i e n i s w i t h m i l d d i s e a s e a iu l t h o s e no t r e c e i v i n g a n y b o t i e -

a c t n e t h e r a p \ . ( ) t h e r t i i e t h o d s fo r m e a s t t r i n g B . M l ) in^

c l t t d e t ] t t a n t i t a t ive c o m p t t t e r i / e d t o t i i o g r a p h y ; ( ] t i a t i t i t a t i \ e

u l t r . i s o t t n d ; a n d m . i g n e t i e t e s o n a n e e i m a g i n g , w h i c h is o n l y

useil lor special research p t t rposes .

Treating osteoporosis in children and adolescents
A n t i c i p a t o r ) - g t t i d a n c e r e g a t t l i t i g h e a l t h ) - l i f e s t ) - l e h a b i t s , s u c h

a s r e g t i l a r p h y s i c a l a c t i \ - i t y , a b a l a n c e d d i e t , a t i d a v o i d a n c e

of t o b a c c o , a k o h o l , a n t i i l l i c i t d r t i g s , a r e o l g r e a t i n - i p o r ^

t a t i c e t o p r e \ - e t i t h o n e l o s s a n d s h o u l d s t a r t t ron - i a n e a r l ) -

a g e I h i s is a n a r e a w h e r e t h e p e i l i a i t i e d e n t i s t e a n m a k e

at-i i m | - ) a c t o n t h e p a t i e n t s h e . d t h a i u l , ( l i t i s , s h o u k l h e a d -

d r e s s e t l a t l ea s t a t e \e | - \ - i-ecall \ - i su .

l . t f e e t i \ e c o t i t t - o l of t h e u n d e r K i i u ' , p r o b l e m is t h e b e s t

a p p r o a c h t o p r e \ - e t u low- B M I ) a n i l o s t e o [ - > o r o s i s . I n l e s s

s e v e r e c a s e s of r t - t l t i c e d B M l ) , eoi-rt-(. t i n g p o o r t i t i t r i t i o n a i u l

c t l c i t i m , t a k i n g x i i a m i t i I ) , . m d [ i r o n - i o t i t i t ; w e i g h t - b e a r i n g

p h ) - s i e a l a e t i x i t s - e<in p t - o v u l e b e t i e f i t s w i i h m i n i m . i l r i s k . '

V i t a m i n 1) d e l i e i e n c v cai-i h e e a t i s e t l b y h i c k o l c x [ ) ( ) s u r e t o

s i m i i g h t a n d h)- a n e g a t i \ - e e f l c c t of s o m e t l i s e a s e s a n d c o m -

n - i o n l \ - t i s e d d r t i g s ( e t ; , s t t - r o i t i s , a n t i t o i u t i l s a n t s . h e p a i i i i ,

e ) - c l o s p o r i n e , t a e r o l i m t i s ) o n i t s m e t . i h o l i s m . m d I t i t i c t i o n . '

L o w v i t a m i n I ) l e v e l s c a n c a u s e a n i n c r e a s e i n s e c r e t i o n o l

t h e p a r a t l i ) - r o i d l i o r m o t i e . \ s h i c h l e a d s t o i n c r e a s e d o s t e o d a s t -

n i e c i a t e d b o n e t-esor[->ii()|-i. ' A l t h o u g h e a l e i u n i a n d \ - i t a m i n 1)

s t i [ i p l e | - n e t u a t i < ) n is i n s t i n c t i\-el)- f e h t o b e a n a p ) - i r o p r i a t e re^

s p o u s e t o a c h i l d w i t h l o w B M l ) . t h e r e is n o c - v i d e n c e i n

pee l a t r i c p r a c t i c e t o s t i p p o r t s t i e h a n a p p r o a c h . M o r e o v e r ,

l o n g - t e r m c o m [ - i l i a n c e is e x t r e m e l ) - d i l l i c t i l t t o o b t a i n i n

c h i l d r e n , a n d t h e g a s t r o i n t e s t i t i a l s y m p t o m s o l c a l c i u m s t i p -

p l e n i e n t s , s t i e h a s e o t i s t i p a t i o n a n d a b d o m i n a l p a i n , a r e s e -

r i o t t s h m i t a t i o t - i s t o t h e i r u s e . "

S o f t d r i n k c o n s t i m p t i o n n e g a t i x e l ) - i n l l t i e n c e s b o t i e m i -

n e r a l a e e r t i a l i n a d o l e s c e n t g i r l s t i i o r e t h a n i n b o ) - s , w h i l e

e a t i n g I r t i i t s a n d v e g e t a b l e s is p o s i t i v e h a s s o c i a t e i l w i t h B . M l )

i n g i r l s . ' ( i t o w t h r e t a r d a t i o n , p t i b e r t a l d e l a y , o r | - i ) -p( )go-

n a d i s m n u i s t h e c o r r e c t e d w i i h . i p p r o j i r i a t e h o r m o n a l t h e r a p ) - .

I h e i-iew- d r t i g t e r i p a r a t i d e ( l e c o m b i n a n t l i t i m a n p a r a t h y r o i d

h o r m o n e ) , w h i c h s t i t - i u i l a i e s b o n e f o r m a t i o n , h a s i u ) t b e e n

s t t i d i e d i n p e c h a t r i c p a t i e n t s . m d m a ) - i n c t - e a s e t h e r i s k of o s -

t e o s . i r c o i - i i a in t h i s a g e g t - o t i p . ' ''' R e g a r d i n g p h y s i e a l a c i n -

i ty , t h e t y p e . < ] u a n t i t v , a n d c ] t i a l i t ) - n i t i s t b e t a i l o r e d t o t h e

p a t i e n t s g e t - i d e r , a g e , a n d h e a l t h s t a t u s . " N o t a l l [ l a t i e n t s

s h o t i l d e x e r c i s e i t u e t i s e l ) - , b e c a t i s e a n e g a t i v e e i l e e t o n b o n e

i n a y a p p e a r a f t e r .i e e r t a i n t h r e s h o l i l , .is is t h e c a s e i n a n o -

rexi. i t i e r v o s a , l o r e x a m j - i l e .

As .1 ge | - i e r , i l r u l e , D h X A n i t t s t a l w . i ) - s p r e e e d e b o n e -

s p e e i l i c i h e r a p ) - , w h i c h is a d e l i c a t e a n d c o n t r o v e r s i a l i s s t i e

i n c h i l d r e n . A n t i r c - s o r p t i v e agc-|-i ts, s t i c h .is b i s | i h o s p h o n , i t c - s .
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Table 2. COMMERCIALLY AVAILABLE BISPHOSPHONATES

Generic name

First generation

Etidronate

Clodronate

Tiludronate

Second generation

Pamidronate

Alendronate

Third generation

Ibandronate

Risedronate

Zoledronic acid

Brand name (manufacturer)

Didronel (Procter&Gamble, US)

Bonefos (Berlex Inc, US)

Skelid (Sanofi-Aventis, France)

Aredia (Novartis, Switzerland)

Fosamax (Merck, US)

Boniva (Roche, Switzerland)

Actonel (Procter&Camble, US)

Reclast and Zometa (Novartis)

Route

oral / IV

oral / IV

oral

IV

oral

oral / IV

oral / IV

IV

Potency

1

10

10

100

1000- 10000

1000- 10000

1000- 10000

> 10,000

slow bone résorption while allowing bone formation to con-
tinue (Table 2). Their use is mostly based on clinical expetience
with adults and should be consideted only in pédiatrie pa-
tients who have very low BMD (Z score <-2), especially
when fractures occur aftet minimal trauma and after all pre-
liminary measures (diet, exercise, etc.) fail to lead to a reversal
of bone loss.''*

Bisphosphonates strongly bind to hydroxyapatite crystals
and reduce bone résorption by inhibiting cell functions and
inducing accelerated osteoclast death, especially in trabecular
bone and bone with a high turnover rate.''' Although the effi-
cacy and safety of bisphosphonates in children require fur-
ther evaluation with carefully designed studies, their clinical
use in pediatrics has become increasingly accepted. Concerns
for long-term safety of the drug have not materialized in over
10 years of pédiatrie use.'*

Bisphosphonates have been mostly studied in young sub-
jects as therapy for osteogenesis imperfecta (OI), leading to
a marked reduction in the incidence of radiographically con-
firmed fractures, disappearance of bone pain and a significant
increase in bone mass.̂  The drug does not eliminate fracture
risk, however, and is not a cure for OI.'Although there is
no consensus regarding the optimal bisphosphonate agent in
children as well as optimal dosage and duration of therapy,
its use should probably be continued until growth is fully or
nearly completed.'" Fever, malaise, nausea, diarrhea, and
muscle or bone pain are common adverse effects and tend
to be mild, last only for a few days, and rarely recur with
subsequent doses.''" The more serious effects seen in adults,
such as uveitis, thrombocytopenia, and esophageal or oral
ulcérations, are rare in children.'"

Due to the lack of long-term efficacy and safety data,
many experts recommend prescribing bisphosphonates
only to those children with recurrent extremity fractures,
symptomatic vertebral collapse, and reduced bone mass.'""
At this point, evidence does not support use of bispho-
sphonates as standard therapy for pédiatrie patients with
secondary osteoporosis." The use of bone-specific the-

rapy as prevention in cases of low BMD (Z-score be-
tween -1 and -1.5) and in the absence of fractures is
very controversial.^

Implications of osteoporosis and its treatment in
pédiatrie dentistry. Pédiatrie dentists have to be meti-
culous when taking the medical history of children and
adolescents with special health cate needs. In the case
of patients with a diagnosis of low BMD and osteopo-
rosis, it is important to know:

1. how low the patient's BMD is—transferring patients
from wheelchairs to the dental chair, physical re-
straint, and extractions, especially of permanent teeth,
may lead to bone fractures if not done carefully;

2. what has caused the patient's low BMD or osteopo-
rosis (Table 1)—the patient's underlying condi-
tion and medications may warrant other special
considerations in the delivery of dental care;

3. what treatment is being provided for the bone con-
dition in order to prevent other problems such as
bisphosphonate-related osteonecrosis of the jaws
(BRONJ). Because bisphosphonates may be ad-
ministeted every few weeks or months, patients and
caretakers may not remember they took it if they
are not clearly asked. It is important to add a spe-
cific question about it in the medical history form
and to be aware of the drug's potential long-term
oral complications given that its half-life may be
several years.

Children and adolescents at risk for developing osteo-
porosis often have other chronic health issues that may make
oral health a low priority in their everyday life. In the par-
ticular case of bisphosphonate therapy, dental care to optimize
oral health and decrease the likelihood of its side effects is
important befóte, during, and after therapy. Educating pa-
tients and caretakers about the importance of oral health
and the potential long-term side effects of the drug is a must.
Elimination of all potential sources of odontogenic and mu-
cosal infection must be done before the patient starts therapy
with bisphosphonates. Routine dental care can be provided
without antibiotic prophylaxis. Avoiding oral surgical pro-
cedures, especially in patients who have had or are being
given intravenous (IV) bisphosphonates, is crucial to decrease
the risk of BRONJ.

Individuals receiving the oral form of the drug are at a
considerably lower risk of BRONJ than those who receive
IV infusions.'^ There is insufficient evidence to suggest that
implant placement, tooth extraction, and other surgical treat-
ments should be routinely avoided for patients receiving oral
forms of the drug. Duration of oral therapy (ie, older than 3
years), however, may correlate with development and severity
of BRONJ." In our institution, several primary and perma-
nent tooth extractions have been performed in pédiatrie pa-
tients using bisphosphonates, and no complications have
been observed.

One can speculate that extraction of primary teeth may
not pose a risk for the development of BRONJ given the re-
latively small wound and the porosity and vascularity of
the jaw bones at such a young age. Another reason may be
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the smaller dose given to children vs adults. The condition
has not been reported in children and adolescents to this
date. The published studies,'''"'^ however, present design
flaws (eg, small numbers of patients, lack of randomization,
short follow-up period, differing drugs and doses used, etc.)
which must be taken into account when interpreting their
results. As more pédiatrie patients are referred for orthodon-
tically related extractions, removal of impacted teeth and
third molars, and tissue biopsies, the risk of BRONJ could
increase, especially in adolescents and young adults. Before
proceeding with invasive procedures in this population, the
pédiatrie dentist must consult the patient's physician and
obtain a detailed informed consent that clearly states the
possibility of complications. The pathophysiology, diagnosis,
and treatment of BRONJ have been described in detail else-
where.'^ Although there are no known studies on the effects
of osteoporosis on the craniofacial bones of pédiatrie patients,
radiographie exams of postmenopausal women affected by
the condition showed presence of erosion and heavy endo-
steal cortical residues in the mandible's inferior cortex."

Bisphosphonates can inhibit tooth movement, posing a
problem for orthodontic therapy—which depends on osteo-
clastic activity to move teeth. It has been suggested that or-
thodontic treatment be avoided in patients with high risk/
high level of osteoclastic inhibition such as those who are
receiving or have received IV BIS." The drug also is associ-
ated with delayed tooth eruption in children with OP° and
with ulcers when the pills come in direct contact with the
oral cavity, although this has not been reported in pédi-
atrie patients.^''^'

In summary, the pédiatrie dentist must be constantly
alert to diseases and conditions that once were not recog-
nized in their patient population as well as their treatment,
as they may present compromises to the delivery of dental
care. Low BMD or osteoporosis in children and adoles-
cents is going to become more common given lifestyle
changes and the increasing success of medical technology that
has allowed chronically ill children to survive longer. Pédia-
trie dentists should make extensive use of their important
role in counseling families on how to live healthier lives.
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