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REVIEW ARTICLE

O s te ope tros is  is  a rare  and inh e rite d s k e le tal dis orde r ch aracte riz e d by s e ve re  os te os cle ros is  due  to a de fe ct
in os te oclas t diffe re ntiation (os te oclas t de ficie nt) or its  dys function (os te oclas t rich ). Th re e  type s  of os te ope tros is
h ave  be e n de s cribe d lik e  conge nital (autos om al re ce s s ive ), inte rm e diate  or m arble  bone  dis e as e  (autos om al
re ce s s ive ) and tarda (autos om al dom inant). Prognos is  is  w ors t for os te ope tros is  conge nital, be tte r for m arble
bone  dis e as e  and be s t for os te ope tros is  tarda. Tre atm e nt is  prim arily s ym ptom atic w ith  s te m  ce ll m arrow
trans plantation for th e  m os t s e ve re  cas e s  (autos om al re ce s s ive  type s ) w ith  bone  m arrow  failure  and curre ntly
offe rs  be s t ch ance  of longe r s urvival.
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Introduction

Th e  te rm  os te ope tros is  re fe rs  to a group of rare ,
h e te roge ne ous  inh e rite d conditions  ch aracte riz e d
by e nh ance d bone  de ns ity on radiograph s .Th is  is
caus e d by de fe ct in os te oclas ts  diffe re ntiation or
function and m utation in at le as t 10 ge ne s  h ave  be e n
ide ntifie d in about tw o th ird cas e s .1 It is  de rive d from
Gre e k  “os te o” m e ans  bone  and “pe tros ” m e ans  s tone
and als o te rm e d as  Marble  Bone  Dis e as e  or Albe rs -
Sch onbe rg dis e as e .2 It pre s e nts  in one  of th re e
form s : os te ope tros is  tarda, os te ope tros is  conge nita
and “m arble  bone ” dis e as e . O s te ope tros is  tarda, th e
be nign form , pre s e nts  in adulth ood (autos om al
dom inant), w h ile  th e  tw o m alignant variants ,
os te ope tros is  conge nita and m arble  bone  dis e as e
(autos om al re ce s s ive ), pre s e nt in infancy and

ch ildh ood, re s pe ctive ly.3 Th e  incide nce  of autos om al
re ce s s ive  form s  is  1 in 250,000 birth  (h igh  incide nce
in Cos ta Rica) and 5 in 100,000 birth s  for autos om al
dom inant form .4

PA THOGENESIS: Th e  path oge ne s is  of os te o-
pe tros is  w arrants  a be tte r unde rs tanding of role  of
os te oblas t and os te oclas t in bone  re m ode ling. Bone
is  a dynam ic tis s ue  in w h ich  os te oblas ts  (m e s e n-
ch ym al origin) s ynth e s iz e  bone  m atrix w h ile  os te o-
clas ts  (de rive d from  h e m atopoie tic line age ) re s orb
bone . Th e re fore , bone  de ns ity is  de pe nde nt on th e
re lative  function of th e s e  tw o type s  of ce lls . O s te o-
blas ts  s ynth e s iz e  bone  m atrix and in s o doing lay
dow n a m icroe nvironm e nt th at s upports  os te oclas t
grow th , m aturation, and function. O s te oblas ts  als o
s e cre te  m acroph age  colony s tim ulating factor (M -
CSF), granulocyte  m acroph age  colony s tim ulating
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factor (GM-CSF), inte rle uk in-1, and inte rle uk in-6, all
of w h ich  influe nce  th e  activitie s  of os te oclas ts . Dire ct
inte ractions  be tw e e n os te oblas ts  or m arrow  s trom al
ce lls  and os te oclas t pre curs ors  are  e s s e ntial for th e
diffe re ntiation of os te oclas ts .1 Mutations  in at le as t
10 ge ne s  h ave  b e e n ide ntifie d re s pons ible  for
os te oclas ts  m alfunction in about 70%  of diagnos e d
cas e s . An im portant but rare  de fe ct in h um an is  lack
of carbonic anh ydras e -II activity and patie nts  w ith
os te ope tros is  w ill h ave  re nal tubular acidos is  and
ce re bral calcification (Marble  Brain Syndrom e ).5

Acq uire d os te ope tros is  h as  be e n re porte d in patie nts
w h o h ave  be e n on e xte nde d ph os ph onate  th e rapy.
It is  s ugge s te d th at bis ph os ph onate  inh ibits  th e
re cruitm e nt and function of os te oclas ts  and e xte nde d
us e  of s uch  th e rapy m ay re s ult in a clinical picture
com patible  w ith  h e ritable  os te ope tros is .6

3. Osteopetrosis tarda (benign osteopetrosis or

Albers-Schonberg disease): Th is  is  an autos om al
dom inant type  of os te ope tros is  w h ich  re m ains
as ym ptom atic in 50%  cas e s  and diagnos e d
incide ntally on radiological e xam ination. M os t
com m on pre s e ntations  are  fracture s  of brittle  bone s
and os te om ye litis  (pre dom inantly involving m andible
due  to de ntal infe ction) but w ith  norm al h e aling
proce s s  and life  e xpe ctancy. Th e s e  individual us ually
h ave  s ufficie nt re te ntion of m arrow  cavity w ith  norm al
h e m atopoie s is  but m ay h ave  an e le vate d acid
ph os ph atas e  le ve l.9

Clinical Presentation

1. Osteopetrosis Congenita (malignant osteo-

petrosis): Th is  autos om al re ce s s ive  form  of os te o-
pe tros is  is  ve ry s e ve re , life  th re ate ning and pre s e nts
in firs t fe w  m onth s  of life  infancy, failure  to th rive  and
us ually re s ults  in de ath  by th e  of age  tw o ye ars .
Ne rve s  e ntrapm e nt at cranial foram ina by m ark e d
os te os cle ros is  re s ults  in proptos is , blindne s s ,
de afne s s  and h ydroce ph alus . Ch ildre n are  at ris k  of
de ve loping h ypocalce m ia, convuls ion and s e condary
h ypoparath yroidis m . H ow e ve r, th e  m os t s e rious
com plication is  bone  m arrow  failure  w ith  e xtra-
m e dullary h e m atopoie s is  ove r live r and s ple e n.7

2. Intermediate Osteopetrosis (Marble bone

disease): It is  again an autos om al re ce s s ive  type  of
os te ope tros is  w h ich  is  not ch aracte riz e d by bone
m arrow  failure . Patie nts  w ith  m arble  bone  dis e as e
are  u s ually of s h ort s tature  and pre s e nt w ith
intracranial calcifications , de afne s s  and ps ych om otor
re tardation. Alth ough  s urvival rate s  are  be tte r for
patie nts  w ith  m arble  bone  dis e as e  th an for patie nts
w ith  os te ope tros is  conge nita, th e  cons e q ue nce s  of
re nal tubular acidos is  m ay s h orte n life  e xpe ctancy.8

Diagnosis

Th e  diagnos is  of os te ope tros is  is  prim arily bas e d on
clinical pre s e ntation and ch aracte ris tic appe arance
of s k e le ton on radiograph ic im aging.

1. Plain Radiology: X-rays  of all bone s  s h ould be
avoide d due  to conce rn of radiation e xpos ure  and
re s e rve d for atypical cas e s . H ow e ve r, film s  of at le as t
one  e xtre m ity, th e  h e ad and th e  th orax s h ould be
pe rform e d to de s cribe  th e  m orph ology and e xte nt of
os te os cle ros is , narrow ing of m e dullary cavity and
h e ad de form itie s  in th e  individual patie nt. Als o ch e ck
for grow th  plate  w ide ning as  a s ign of os te ope tro-
rick e ts . Th e  clas s ic radiological fe ature s  of os te ope t-
ros is  com pris e :

�  Diffus e  s cle ros is , affe cting th e  s k ull, s pine , pe lvis
and appe ndicular bone s  (Fig. 1).

Figure 1
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�  Tooth  e ruption de fe cts  and s e ve re  de ntal carrie s
w h ich  m ay le ad to m andibular os te om ye litis  (Fig. 2).

2. Cross Sectional Radiology: Magne tic re s onance
im aging (MRI) or com pute riz e d tom ograph y (CT) are
re com m e nde d to diagnos e  ne urological com plications
lik e  h ydroce ph alus , narrow ing of ce ntral ne rve  ch an-
ne ls  and atroph ic ch ange s  in brain10,11 (Fig. 6)
s h ow ing CT im age s  w ith  diffus e  os te os cle ros is  and
h ydroce ph alus )

�  Bone  m ode ling de fe cts  at th e  m e taph ys e s  of long
bone s , s uch  as  flas k -lik e  de form ity ("Erle nm e ye r
flas k " de form ity) and ch aracte ris tic luce nt bands
(Fig.3).

�  "Bone - in-bone " appe arance  particularly in th e
ve rte brae  and ph alange s  w ith  luce nt bands  in dis tal
ulna and radius  (Fig. 4).

�  Focal s cle ros is  of th e  s k ull bas e , pe lvis  and ve rte bral
e nd plate s  - "s andw ich " ve rte brae  and "rugge r-je rs e y"
s pine  (Fig. 5).

3. Bone Mineral Densitometry (BMD): Dual e ne rgy
X-ray abs orptiom e try (DXA) bas e d m e as ure m e nt of
BMD in os te ope tros is  s h ow  abnorm ally h igh  value s
(gm /cm  s q uare ) w ith  abnorm ally h igh  T-s core s  and
Z -s core s  (Z -s core  > + 2.512 or T/Z - s core  = + 413)
(Fig. 7). Bone  de ns itom e try h as  be e n u s e d in
os te ope tros is  to obs e rve  re s pons e  to bone  m arrow
trans plantation.

Figure 2

Figure 3

Figure 4

Figure 5

Figure 6
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4. Hematology and Biochemistry: Pe riph e ral blood
film s  w ith  re ticulocyte  count and s e rum  LDH  le ve ls
are  im portant for as s e s s m e nt of bone  m arrow .

Cre atine  k inas e -BB is oe nz ym e  and tartrate  re s is tant
acid ph os ph atas e  (TRAP) are  h e lpful in diagnos is

of autos om al dom inant os te ope tros is . Bone
m e tab olis m  param e te rs  lik e  s e rum  calcium ,
ph os ph ate , parath orm one , alk aline  ph os ph atas e ,

vitam in D3 and os te ocalcin are  als o im portant in
as ce rtaining th e  dis e as e  s tatus . pH  of urine  and

blood m us t be  m e as ure d for s us pe cte d cas e s  of
carbonic anh ydras e -II de fe ct as  it is  as s ociate d w ith

re nal tubular acidos is . Tre ph ine  bone  m arrow  biops y
is  done  for e valuation of os te oclas ts  rich  (but
dys functional) or os te oclas t de ficie nt os te ope tros is

and as s e s s m e nt of m arrow  s tatus  be fore  cons i-
de ration for s te m  ce ll trans plantation.

Differential Diagnosis

Enh ance d s cle ros is  is  als o note d in oth e r clinical
conditions  as  a s e condary ph e nom e non. Th e s e

include  fluoros is  and h e avy m e tal (be ryllium , le ad
and bis m uth ) pois oning, m ye lofibros is , h ype r-
vitam inos is -D, Page t’s  dis e as e , os te oblas tic

m e tas tas is , m e lorh e os tos is  (lim ite d to one  e xtre m ity)
and fibrous  dys plas ia of s k ull or face .

Treatment

Th e re  is  no s pe cific tre atm e nt for os te ope tros is  and
large ly s upportive  to m anage  th e  com plications .

Fracture s  are  m anage d s urgically w h ile  h ypocalce m ic
s e iz ure s  are  controlle d by calcium  and Vit-D s up-
ple m e nts . Bone  m arrow  failure  as s ociate d w ith  s e ve re

autos om al re ce s s ive  os te ope tros is  is  m anage d by
s te m  ce ll trans plantation. To facilitate  bone  re s orption,

inte rfe ron gam m a h as  be e n trie d w ith  by various
groups  w ith  prom is ing re s ults .14 Sim ilarly, for

s tim ulation of h os t os te oclas ts , calcium  re s triction,
calcitriol s te roids , parath yroid h orm one  and inte rfe ron
h ave  als o be e n atte m pte d.15
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