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@stcopetrosis . Report of two cases
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Abstract Backgreund . @steepetresis is a rare cengenital diserder m which the henes are
overly dense due te failure in esteeclastic hene reserptien. Symptems can mclude fractures,
frequent mmfectiens, blindness, deafness, and hydrecephalus.

Purpese : We repert twe cases of estespetresis. The first case i1s of a 4 year eold girl with
esteepetreosis and estesmyelitis in the left mandible. She alse presented anemia, preptesis, and
nystagmus. The esteemyelitis was treated with antibietics{ceftriaxene). The secend case is of
a4 year 5 menth eld girl with esteepetresis and multiple fractures, mcluded beth femera, left
tibia, cestae and clavicle. She alse presented hydrecephalus, blindness due te bilateral eptic
atrephy, hearing rmpairment in the leftside and shstructivesleep apnea syndreme (@SAS) . The
fractures were treated with clesed reductien and a hip spica cast fer the femur and leng leg
plaster for the tibia fracture. She received a ventricule periteneal shunt fer the hydrecephalus.
Results . The esteemyelitis in the first patient was everceme, but ceuld relapse. The fractures
as well as hydrecephalus m the secend case were alse everceme, but many cemplicatiens
Temaini,

Cenclusiens - Patients with esteepetresis suffer frem many cemplicatiens. Therefere, treat
ment sheuld be hased en a multidisciplinary appreach. @steemyelitis semetimes eccurs in
ostespetresis. The mandible is a regien cemmenly affected related with changes in grewmg
teeth. The fragile benes m esteepetresis are very susceptible te be fractured

. phalus.?’—% @steepetresis is alse
Introduction

knewn

@steopetresis is a rare cengenital diserder in
which the benes are everly dense, caused by an
imbalance hetween the fermatien of hene and
the breakdewn ef the hene. There are several
types of esteepetresis of varieus severities.
Symiptems can include fractures, frequent infec-

tiens, blindness, deafness, strekes and hydrece-

Key words © esteepetresis, case repert

Albers-Schenberg Bisease, Generalized Cen-
genital @steescleresis, Ivery Benes, Marble
Benes, and ®@steescleresis Fragilis Gener-
alisata.®

The primary underlying defect in all types of
esteepetresis is failure of the esteeclast te
reabserb hene. This results in thickened scler-

etic henes, which have peer mechanical prep-
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erties. Increased bene fragility results frem a
failure of the cellagen fibers te cennect esteens
preperly and frem defective remedeling eof
weven hene te cempact hene ¥ ¥

A number eof heteregensus melecular er
genetic defects canresult in impaired esteeclas-
tic functien. The exact melecular defects eor
sites of these mutatiens have remained largely
unknewn. The defect might lie in the esteeclast
Imeage itself or in the mesenchymal cells that
ferm and maintain the micreenvirenment
required fer preper esteeclast functien.” ¥

Many patients have bene pains. Beny defects
are cemmen and include cranial nerve entrap-

ment neurepathies, carpal tunnel syndreme, and

esteearthritis. Benes are fragile and might frac-

ture easily. Appreximately 48% eof patients
have recurrent fractures. @steemyelitis i the
mandible eccurs in 10% ef patients.

Extramedullary hematepeiesis might eccur

with resultant hepatesplenemegaly, hypers-

plenism, and hemelysis. @ther manifestations

include sleep apnea and blindness.?
Cases Report

The first case 1s of a 4-year-eld girl, whe
came te the hespital with lump en the left
mandible. The delivery was spentaneeus. The
patient was the first child ef her parents. Fer
the 4 menths prier te admissien she cemplained
abeut the lump en her left mandible which grew
very fast. The patient received several antibi-
etics frem a general practitiener and a
paeditrician with ne imprevement. At 2 weeks
later, bleed and pus came eut frem the lump.
The patient was admitted te anether hespital
and received packed red cells and thrembecyte
transfusien. But the anemia and threm-

hecytepenia recurred and she received repeated

transfusiens. Since abeut 5 menths eld, she has
grewn very slewly. She was anemic, with a
lump en her left mandible @®n admissien, the
size was 76 cm, with fistula and pus(Fig. 1).
There were hepatemegaly and splenemegaly.
The laheratery data cenfirmed anemia and
thrembecytepenia. A hene survey was perfer-
med, shewing marked radiedensity in all benes,
with an absence i1 certice medullary demarca-
tien and widening in the metaphyses. The leng
bhenes were bent, resulting in genu valgum in the
lewer extremities (Fig. 2). Her lateral spine X-
ray shewed dense hene near the vertebral end-
plates with radielucencies at the centers of the
bedies{rughy jersey spine) (Fig. 3).

The secend case is of a 4-year-5 menth-eld
girl whe first came te the hespital at the age of
2 menths due te brain ventricle enlargement.
The patient was the elder of twe children. The
mether underwent cesarean sectien fer the
delivery. At the age of 9 menths, she received a
ventricule-periteneal shunt fer hydrecephalus
(Fig. 4). At the age of 7 menths, she sustained
a right preximal femeral fracture after falling
on the fleer, the fracture was treated with
clesed reductien and hip spica cast. At the age
of 38 menths, she sustained a left distal femeral
fracture after falling en the fleer and was
treated with clesed reductien and a hip spica
cast(Fig. 5). At the age of 51 menths, she sus-
tained a left tibia fracture(Fig.6)and a left
clavicle fracture after falling en the fleer and
was treated with clesed reductien and a leng
leg plaster fer the tibia fracture. ®n admissien,
all of these fractures had healed. At the age of
3 menths, her eptic nerve became nen vital, and
by the age of 22 menths, she had develeped
bilateral eptic atrephy. She has had hearing

impairment since the age of 22 menths, espe.
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Fig. 1. Ostesmyelitis in the left mandible
of the first case. There is a fistula

present

Fig.3. The lateral spine
X ray in the first
case showing dense
hone near the ve-

Fig. 2. The legs of the first case, rtebral end plates
shewing typical estespetrs- and radielucencies
sis changes in increased i the central bedies
bene density, and less in the {rugby jersey spine) .

Fig.4. Brain CT Scan in the sec.

ond case,

showing the

ventriculo-peritoneal shunt
for the treatment of

hydrecephalus.
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Fig. 5.
The fractured ieft dis-
tal femur in the sec
end case. also show
ing the widened meta-
physes,

nermal certicemedullary
differentiation.  The long
banes were bent, resulting
in genu valgum.

Fig. 6.

The fracture in
the left tibia ef
the secend case,
treated with leng
leg plaster.

cially m the right side. At the age of 53 months,
she was diagnosed as having obstructive sleep
apnea syndrome{OSAS). She was subsequently
admitted to the Intensive Care Unit for the
OSAS. She has continued to use an oropharynx
tube. Laryngoscopy and nasoendoscopy exami-
nations have found a narrowed nasopharynx



and erepharynx due te macreglessia, with per-
manent pretrusiens in the vertebrae. Cemputed
temegraphic scanning ef the larynx and tra-
chea revealed thickened in the larynx trachea
muscles which had caused ebliteratien eof the
airway lumen.

Beth these patients have ne relatives with

estespetresis.
Biscussion

We have reperted twe cases of esteepetresis.
@steepetresis is a rare familial disease, char-
acterized reentgenegraphycally by a marked
increase in the radiedensity of bene and by
abnermalities in the shapes of the leng benes,
especially the metaphyses.® 7 Altheugh genetic
mbheritance has been identified 1 seme reperted
cases, many cases have appeared speradically
as in the present twe cases® The primary
underlying defect in all cases of esteepetresis is
failure of the esteeclasts te reserb bene. A
number of heteregeneus melecularV® genetic
defects?® 2 and gene mutatien*4) can result
i impaired esteeclastic functien. The his-
telegical appearance eof skeletal tissue and
results frem experimental studies are well
knewn.” Failure te reabserb the calcified carti-
lage fermed during endechendral essificatien
leads te pregressive filling of the metaphyseal
regien, and eventually the marrew cavity in the
diaphysis, with tissue cempesed ef ceres ef
calcified cartilage surreunded by new bene V9
In the mest severe cases, the unreserbed tissue
extends the full length and width ef the bene,
cempletely ebliterating the marrew spaces and
excluding the bleed ferming marrew cells.V??
Failure of estesclast te reabserb bene at the
periphery of the metaphyseal-diaphyseal junc-

tien at the distal end of Ranvier’s essificatien

greeve leads te the widened a b nermally-
shaped metaphyses. In the diaphysis, failure of
reserptien inhibits nermal remedeling and
cylinderizatien and leads te a thicker cer-
tex V29 (Fig. 2, 5, 6)

In the first case, anemia, thrembecytepenia,
and extramedullary hematepeiesis are manifest
clinically as hepatesplenemegaly.?¥ Seme
have censidered the hematelegical manifesta-
tiens te be myelephthisic in nature, due at least
n part te the exclusien of marrew cells by the
persistent endechendral tissue. @thers have
censidered that hemelysis and hypersplenism
centributed te the anemia. A primitive distur-
bance in beth hematepeietic and bene tissue
develspment has been suggested .V

Despite the fact that the benes are radieden-
se, failure in remedeling results in imperfect
erientatien of the cellagen fibers which serves
te decrease the mechanical strength, and fre-
quent pathelegical fractures eccur.¥® The
secend case have alse sustained pathelegical
fractures since the trauma alene was net ade-
quate te cause the fractures. We perfermed
clesed reductien and hip spica cast fer the
femur fracture, and leng leg plaster fer tibia
fracture.

@steemyelitis in the mandible is cemmen due
te an abnermal bleed supply.” @steemyelitis in
the mandible eccurs in 1% ef patients.® The
majerity of children with esteepetresis develep
seme degree of visual impairment. It 1s essen-
tial that all patients are assessed seen after the
itial diagnesis and at regular intervals by a
paediatric ephthalmelegist. Clinically there is
eoften eptic atrephy altheughthe retina is ether-
wise umremarkable. The visual eveked peten-
tials (VEPs) are the mest useful way of meniter-

g eptic nerve invelvement while an electrer-

221



etinegram may help rule eut asseciated neur-
elegical disease. The visual less, caused hy
heny encreachment en the eptic nerve at the
eptic feramina level, is pregressive and almest
always eccurs within the first year of life. This
may result m faillure te establish fixatien and
nystagmus, or slightly later te develepment of
strabismus.’¥® @ur secend case alse sustained
blindness and nystagmus. Hearing i1s less cem-
menly affected than visien, with appreximately
a third ef patients having seme degree of hear.
mg less, as in eur secend case. The impairment
usually 1s manifested within the first year of
life. The pathelegy ef the deafness is unclear
but is prebably secendary te a cembinatien ef
heny cempressien en the nerve, scleresis in the
middle ear essicles, and/er chrenic middle ear
effusien?® Failure te thrive is seen in many
esteepetretic children, as in eur cases, and 1s a
result of the chrenic anemia, feeding preblems
caused by bulbar nerve invelvement, nasal cen-
gestien, and recurrent infectiens.® Besides
affecting the eptic, facial, eculemeter and audi-
tery nerves, evergrewth in the cramal nerve
feramina and m the feramen magnum alse
results in hydrecephalus in esteepetresis, as in
eur secend case.

Hydrecephalus can be relieved by mserting a
shunt, usually m the ferm ef a ventricule-per-
iteneal (VP)shunt® (Fig. 4).

Sene cases of esteepetresis, as well as eur
secend case, sustain ebstructive sleep apnea
syndreme (@SAS).Y The diagnesis was cen-
firmed using pelysemmegraphy. The majer risk
facter fer ®SAS i children include hypertre-
phy in the tensils and adeneids, neuremuscular
disease including cenditiens asseciated with
beth muscular hypetenia and hypertema, ehe-

sity, and genetic syndremes, especially these
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asseciated with midface hypeplasia, small nase.
pharynx, er micregnathia, such as BDewn’s syn-
dreme and Pierre Rebin sequence. Less cem-
men risk facters fer ®SAS are laryngemalacia,
pharyngeal flap surgery, sickle cell disease,
structural malf ermatiens in the brain stem, and
certain metabelic and genetic diserders. Viral
respiratery infectiens and allergic rhinitis are
net primary risk facters fer @SAS, but they
may exacerbate existing @®SAS in affected
children'®'® @SAS in the secend case was due
te circular thickemng m the larynx and trachea
wall and alse due te a narrewed nasepharynx
and erepharynx caused by macreglessia.

Bene marrew transplantatien is the enly
treatment that has bheen feund te alter signifi-
cantly the ceurse of disease. While successful
recipients may centinue te have miner erth-
epaedic er dental preblems and their visien
rarely significantly impreves, their
haemepeietic petential isrestered and the leng-
term pregnesis 1s faverable. The success eof
engraftment and thus eutceme is very depen-
dent hewever en the availability ef a suitable
HLA match. In 1994, Gerritsen et al. reperted a
79% five-year-disease-free-survival rate in 19
patients with an HLA i1dentical sibling dener.
Recipients of nen genetypically identical grafts
have had significantly werse results with enly a
13% five year-disease free-survival rate n
these receiving marrew frem an HLA ha-
pletype mismatched related dener. A hene
marrew transplant sheuld thus be reserved fer
these cases where there i1s at least a
phenetypical HLA identical match avail-
able 122 Bene marrew immunescintigraphy,
by shewing the extent of marrew recrudes-
cence, may be useful in menitering the effec-

tiveness of therapy after transplantatien.® Bual



energy X-ray absorptiometry measurements
have also heen shown to provide accurate infor-
status In  young
HLA-haploidentical
blood progenitor cell transplantation has bheen

mation on bone mineral

paediatric patients.??
reported in the treatment of osteopetrosis.?®
Corticostreroids, high dosage calcitriol, and
nterferon have been reported to be helpful
the treatment of osteopetrosis.®? |t is very
important to counsel the patient to avoid activ-
ities that might increase the risk to fractures,?

especially as in our second case.
Summary

@steopetrosis is a rare congenital disorder in
which the bones are overly dense. This results
from an imbalance between the formation of
bone and the bhreakdown of the bone. We have
reported two cases of osteopetrosis. In the first
cemplicated with

case, osteopetrosis was

osteomyelitis in the left rnandible.
®steomyelitis in the mandible occurs in 1% of
patients.' In the second case, osteopetrosis was
complicated with multiple fractures, blindness,
hearing impairment, hydrocephalus and OSAS.

The diagnosis of osteopetresis in both cases
was performed by typical osteopetrosis changes
In increased hone density, and less in normal
The treat-
ment for osteopetrosis should be performed by

corticomedullary differentiation.

specialists related to the patient's condition.
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