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Abstract  
Background :  F ibrous  d ysp las i a  o f the  bone i s  a n  unco mmon,  congeni t a l  skel e ta l  d isord er ,  and  i t  no t  

inher i t ed .  Spontan eous reso lu t ion  o f f ib rous  d ysp las ia  does  no t  occur .  Th ere  i s  no  cure  for  f ib rous  

d ysp las ia ,  and  exi s t in g gu idel ines  fo r  th e  t reatment  a re  no t  un iver sa l ly  accep ted .  Treatment  fo r  f ib rous  

d ysp las ia  gen eral ly  con sis t  fro m c l in ical  observat ion  in  non-sympto mat i c  cases  to  surgi cal  in te rvent io n  

in  sympto mat ic  o r  severe  cases .  

Method:  Th is  s tud y evalua ted  th e  f ib rous  d ysp las i a  p at i en ts  in  a  se r i es  o f t en  cases ,  t reat ed  b y curet t age  

and  f i l l in g o f the  cavi ty  us ing par t ia l l y d ecal c i f ied  a l lo genic  bone gra ft s ,  p rep ared  b y par t ia l  

decal c i f i ca t ion  wi th  0 .6 N Hydro chlor i c  acid  (HCl)  o f hu man bones .  

Result :  In  f ive  cases  gra f t  was  fu l ly in corporated  and  heal in g was con sidered  co m plet e  and  in  another  

f i ve  cases ,  h eal ing was p a r t ia l .  There  was no  fa i lu re  of gra f t  in  an y case .  

Conclusion:  Stud y sho ws  that  the  resu l t s  o f  t reatment  o f f ib rous  d ysp las i a  b y d ecal c i f i ed  a l lo genic  

bone gra ft s  are  favourab le .  
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Introduction  
Fibrous dysp lasia  is  a  benign intra -

medullary,  fib ro -osseous les ion,  which can 

present  in one bone ( monosto tic )  or  mul t ip le  

bone (po lyosto tic) ,  and can be associated  

wi th  cutaneous  hyperpigmentat ion,  

endocrinopathies and precocious puberty in  

females 1 .  The true  inc idence and prevalence  

of fibrous dysplas ia  are di fficult  to  es t imate,  

par t icular ly for  the  more prevalent  

monosto tic  form, because many pa tients are  

asymptomatic  and  are o ften d iagnosed  

incidenta l ly a f ter  radiographic evalution for  

other  reasons.  These  lesions  are  not  rare.  I t  

comprises about  one  percent  o f pr imary bone  

tumour and represent  approximately f ive to  

seven percent  o f  benign bone tumours 2 , 3 , 4 .  

Cl inica l  presenta t ions  usual ly occur  at  

adolescence or  late  chi ldhood.  Majori ty o f  

lesions be ing de tec ted by the age of thir ty  

years.  More severe form can ar i se in infancy 1 .  

Fibrous dysp lasia  has no  gender  predi lect ion,  

occurs in  equal  proport ion in male and 

female 5 .  Common si tes o f ske le tal  

involvement  are  long bones,  r ibs craniofac ia l  

bones and pe lvis.  

Fibrous dysp lasia  is  postulated to  occur  as  

a  result  o f develop mental  fai lure in the  

remodel l ing  of pr imi t ive  bone to  mature  

lamellar  bone and a fa i lure o f the bone to  

real ign in response  to  mechanical  s tress.  

Fai lure o f matura t ion leaves a  mass  o f  

immature iso la ted t rabeculae enmeshed  in  

dysplas t ic  f ibrous t i ssue  tha t  are turning over  

constant ly but  ever  ( or  very slo wly)  

comple ting the remodell ing process.  In  

addit ion,  the  immature matr ix does  not  

minera l ize normally.  The co mbination of a  

lack o f s tress al ignment and insufficient  

minera l izat ion resul ts  in substant ia l  loss  o f  

mechanica l  s tress,  leading to  the development  

of  pain,  deformi ty and patho logical  

fractures 3 .   

Exact  ae t io logy of f ibrous dysplas ia  is  

unkno wn but stud ies indica te tha t  genet ic  

factors  may be responsible,  and the d isease  

has been l inked wi th a  mutat ion in the G s α 

gene,  located at  chromosome 20q13 .2 -13.3 6 , 7 .  

Mal ignant t ransformation i s  very infrequent,  

and is  usua lly precipita ted by rad it ion  

therapy 5 , 9 .  

Monostot ic  lesions are more frequent and  

lesion enlarge  in  proport ion to  skeletal  
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gro wth 9 .  Monosto tic  les ions mature a f ter  

ske letal  gro wth ceases.  Polyosto tic  lesions  

of ten cont inue  to  enlarge after  ske le tal  

matur i ty,  wi th progressive deformi ty and an 

increase in patho logical  fra cture.  

There i s  no cure  for  f ibrous dysplasia ,  and  

spontaneous reso lut ion of the lesion does not  

occur .  The age of the patient  and locat ion,  

size  and bio logical  behaviour  o f the lesion,  

al l  inf luence the  select ion of  therapeutic  

intervent ion 1 0 , 1 1 , 1 2 .  Small  and asymptomat ic  

lesions do no t  progress,  and  do not  cause  

deformi ty o r  funct ional  imp airment ,  should 

simply be  moni tored 1 .  Large size lesions may 

require  cure t tage of lesion and fi l l ing of bone  

defec t  us ing bone graf t  or  o ther  bone 

subst i tute  wi th or  wi thout  fixat ion to  pr event  

pathologica l  frac ture and /or  to  e radicate  

sympto mat ic  lesion.  Usually the autogenous  

bone  graf t  i s  used to  f i l l  up these large defect  

but  sometime these  surgica l  procedure  

requires abundant quant i ty o f bone which the  

recip ient ’s  body cannot supply wi thout  

signi ficant  donor  area morb idi ty and  r i sks.  

Deep frozen and freeze dr ied a l lograf t  are the  

other  al ternate  mater ial  but  bot  eas i ly  

avai lable in developing countr ies.  Al logenic  

bone graft  has been the most  obvious  

al terna te to  au togenous  graf t .  I t  has been 

widely used  for  s truc tural  reconstruct ion or  

f i l l ing up the bone  cavi ty.  Par t ial ly  

decalci f ied  a l logenic  bone  appears to  be the  

most  appropr ia te  subst i tute  to  autogenous  

bone  graf t  because i t  has  adequate  mechanical  

strength,  i s  biocompat ible ,  b iodegradable ,  

b ioac tive and idea l  natura l  scaffo ld for  

induct ion and growth of  the new bone.  

 

Methods 
Graft  preparation:  Freshly obtained bones  

were par t ia l ly deca lci fied in  0 .6  N 

Hydrochlor ic  acid  (HCl)  solution.  The HCl  

solution be ing changed every day.  This  

process  was carr ied out  for  f ive to  seven days .  

The bone was washed thoroughly in dist i l led  

water  and sto red in 70% to 90% Ethanol a t  

4 0C temperature in a  domestic  re fr igera tor .  

The bone was used wi thin one to  s ix months.  

Before implanta t ion,  bone  was  washed wi th  

dis t i l led water  and bone was cut  into  match 

st ick shaped small  pieces .  The cavity was  

then thoroughly packed  with grafts  p ieces.  

Post  opera t ively,  l imbs were protected in a  

plaster  cas t  or  in  a  sui table spl ints.  

 

 

 

 

Result 
A quant i tat ive assessment  o f hea ling was  

at tempted depending upon the  osseous  

replacement o f the or iginal  cavity tha t  was  

graf ted.  Heal ing was considered comple te i f  

the obl i te rat ion of the  or igina l  cavity was  

more than 75% of  i t s  to tal  vo lume.  I f  

obli tera t ion was 25% to 75%, heal ing was  

considered  as  par t ia l .  Less than 25% of  

obli tera t ion of or iginal  cavity was  regarded  

as graft  fai lure.  

Ten cases o f  f ibrous  dysplas ia  eva lua ted  

retrospec tively,  surgically trea ted wi th  

curet tage and bone graf t ing using pa r t ial ly  

decalci f ied a l logenic bone and were fo l lo wed  

for  an average of 79  months  ( range  53 to  104  

months) .  The average age of the pa tients a t  

d iagnosis was 19 years ( range,  4  to  38  years) .  

Maximum numbers o f pa tients were o f second  

decade of the ir  l i fe .  Of  these,  six were male  

and  four  were  female .  All  o f  the cases  had  

monosto tic  lesion a nd no  one had  

pathologica l  fracture.  In three  case s,  the  

lesion were located in  humerus,  femur  

involved  in  three  cases  and  t ibia  involved  in 

three pat ients .  Only in  one  case  the  les ion was  

loca ted in the f ir st  meta tarsal ,  which i s  no t  a  

common si te  fo r  fib rous  dysp lasia  ( Table  1) .  

All  the pa tients were fo l lo wed up  at  regular  

interval .  Ear l iest  radiologica l  s ign of 

incorpora tion was visible  a t  a round three  

month.  Out o f te n,  in f ive cases graft  was  

ful ly incorpora ted and the hea ling was  

considered  complete,  and in f ive cases the  

heal ing was  par t ia l .  There was no graf t  

fa i lure in  any pa tients.  

Complicat ions ,  l ike graf t  rejec t ion,  local  

recurrence,  infect ion or  fracture was n ot  there  

in any cases.  Only one patient  had pers istent  

discharging sinus,  for  about 18  months,  from 

tibia  and tha t  was healed later  on wi th  

antib iot ics and suppor t ive  trea tment.  The  

graf t  was  incorporated par t ial ly in subsequent  

t ime.  
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Table  1:  Summary data  of  pat ients  

S.  

No.  

Age at  

presentat ion 

(yrs)  

Gender  

(M/F)  

Site  Involved  Pathologica l  

Fracture  

Healing  Follow up 

Duration 

(months)  

1 20 M Tibia shaft  Nil  Par t ia l  104 

2  24 F  Tibia shaft  Nil  Par t ia l  104 

3  38 F  Fir s t  metatarsal  Nil  Complete  99 

4  30 F  Proximal humerus  Nil  Complete  94 

5  14 F  Distal  t ib ia  Nil  Complete  91 

6  14 M Proximal humerus  Nil  Par t ia l  70 

7  4  M Proximal femur  Nil  Complete  66 

8  16 M Proximal femur  Nil  Complete  64 

9  8  M Humerus shaf t  Nil  Par t ia l  53 

10 26 M Femur shaft  Nil  par t ial  53 

 

 
Fig.  1:  (a )  Preoperative anterioposterior  radiograph of  a  four  year o ld child,  showing  the 

f ibrous dysplast ic  les ion in cerv ico -trochenter ic  region of  femur,  (b)  radiograph at  4 -1/2 

years  post - surgery,  showing co mplete hea ling  
 

 
Fig.  2:  (a )  An anter ioposterior  and latera l  radiograph of  a  14  year o ld pat ient ,  showing 

the f ibrous dysplast ic  les ion of  distal  t ibia,  (b)  Radiograph made at  4  years 

postoperatively,  showing a co mplete hea ling of  the  les ion with full  incorporat ion of  bone 

graft  
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Fig.  3:  (a )  Anterioposterior  radiograph of  pe lvis,  showing the f ibrous dysplast ic  lesion of  

the neck reg ion of  femur in  a  16 year old patient ,  (b)  Radiograph at  5  years post -

surgery ,  showing co mplete hea ling of  the les ion  
 

 
Fig.  4:  (a )  Radiograph of  foot ,  showing the  f ibrous dysplast ic  lesion of  f irst  metatarsal ,  

(b)  Radiograph at  8  years postoperat ive ly,  showing co mplete hea ling  of  the les ion  
 

Discussion 
A sol i tary,  smal l  fibrous  dysp las t ic  lesion 

can in many ins tances be le ft  enti rely a lone  

af ter  the  diagnosis  has been es tabl i shed.  

Large sized and polyostotic  lesions requires  

surgical  inte rvent ions  and treated by 

curet tage o f the les ion and fol lowed by bo ne 

graf t ing.  Usual ly autogenous bone graft  i s  the 

preferred graft  used.  Since autogenous bone  

graf t  are no t  ava ilable in large amount and  

their  removal  caused morbidi ty at  donor  s i te ,  

a l lograft  bone continue to  play an impor tant  

role  in o r thopaedics recons truction 

procedures .  

Allogenic bone  graf t  has been the  most  

obvious al terna tive to  autogenous mater ia l .   

I t  has been widely used for  s t ructural  

reconstruc tion or  f i l l ing up of  cavitary 

lesions.  There are few reports descr ib ing the  

successful  use  o f decalc i fied  bone al lograf ts  

in  cl inical  condi t ions.  Kakiuchi  et  a l 1 3  

demonstra ted 160 pat ients,  inc luding 73  

benign bone tumours,  successful ly treated by 

sur face deca lci f ied human bone matr ix.  

Tuli  S.  M. e t  a l 1 4  sho wed the favourable 

result s  in case o f large  os te oper iosteal  gaps 

trea ted by using al logenic decalci f ied bone  

graf ts .  

Simple  cure t tage i s  associa ted wi th a  high 

r isk o f recurrence ,  as i s  curet tage wi th use o f  

autegenous  cancel lous  bone graft 3 .  As  

internal  repa ir  and remodell ing begin,  the 

graf t  o f  the normal  bone is  rep laced gradual ly  

by dysplas t ic  bone and in many instances,  the  

cavi ty eventual ly rever ts  to  i t s  preoperat ive  

status.  Guil le  et  a l 1 5  reported a  large ser ies o f  

22 pat ients.  In thei r  s tudy,  comple te  

resorp tion of  a l l  autogenous cance llous bone  

graf t  was  observed  rad io logical ly and none of  

the lesion were eradicated or  decreased in  

size.  Harr i s  e t  a l 1 6  demonstrated  the ser ies o f  

ten cases,  a l l  o f whom were treated wi th  

curet tage and autogenous bone graf t ing,  f ive  

of them had poor  result s .  

Cor t ical  autogenous bone,  us ed to  rep lace 

curet ted cavi t ies  or  inser ted through 

dysplas t ic  lesion to  strengthen them against  

fracture,  pers ist  much longer  then do  
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canel lous graft .  In normal repa ir  o f cor t ical  

bone gra ft ,  only the os teonal  port ion 

(approximate ly 50% of the graf t)  i s  rep laced  

by dysp las t ic  host  bone ,  wher eas the  

inters t i t ia l  lamel lae  ( the  remaining 50%)  are 

not  rep laced and  persist .  Because cort ica l  

al logenic  have the  least  and  s lowest  interna l  

replacement by host  bone,  more of  the graft  

pers is t  fo r  longer .  This makes  the  f ibrous  

dysplas ia  one of  the few for  which al logenic  

bone  graf ts  a re b iologica lly preferable to  

autogenous graft 3 .  

Vascular ised bone grafts  also provide a  

safe and  re l iable means of  ensur ing good  

continuity o f  bone  wi th  l i t t le  r i sk  o f  

recurrence and fai lure.  There i s  a  l imi ted  ro le  

for  such grafts  in  the benign lesion of f ibrous  

dysplas ia  because of  the  surgical  morb idi ty o f  

harvest ing the graf t  and the surgical  

experience and t ime requi red.  

 

Conclusion 
In summary,  as this study shows that  the  

result s  o f t rea tment o f f ibrous dysp lasia  by 

decalci f ied a l logenic  bone grafts  are 

favourable,  hence deca lci fied a l logenic bone  

graf t  may also be used as  a  promising scaffo ld 

for  f ibrous dysplas ia  treatment.  
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