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EFFICACYOFHOMOGENOUSBONEGRAFTINGIN

MCCUNE-ALBRIGHTSYNDROME

KatsuyukiKASAHARA,ToshihikoIKEI)A*,HideoOKUMURA*
TakaoYAMAMURO*,andAtsushiFUJITA**

ABSTRACT:A caseofMcCune-Albrightsyndromeisreported. The

patientwasagirlaged8years.Thechiefcomplaintsweregaitdisturbance

andalimp.Roentgenogramsshowedcollapseandseverevarusdeformityof

thefemoralneckontherightsidewith64oofneck-Shaftangle. Shehad

anepisodeofvaglnalbleedingattheage7years.Valgusosteotomyofthe

rightproximalfemurforthecorrectionofcoxavaraandabonetransplanta-

tionofanallograftfrom hermotherwereperformed. Seventydegreesof

correctionwereobtainedandthediscrepancyoflimblengthwaslcmafter

theoperation. RoentgenogramsshowedsufBcientcallusandsolidunion

betweenthefragmentsandthegraftedbone1yearaftertheoperation.

Frozenallograftbonewasveryeffectiveinstimulatingboneinductioneven

in五brouslesionsofapatientwithMcCune-Albrightsyndrome.Immunology

ofbonegrafts,HLAantigens,osteogenesisin grafts,andtheetiologyof

McCune-Albrightsyndromewerediscused.

Keywords:McCune-Albrightsyndrome,Allograft,Bonegrafting,HLA.

ⅠNTRODUCTION

McCunel)andAlbright2) havereported

asyndromecharacterizedbythetriadcon-

sisting ofpolyostotic Bbrous dysplasia of

bones(osteitisBbrosadisseminata),endocrine

dysfunction with precociouspuberty and

multipleplgmentation oftheskin. The

entityoffibrousdysplasiahasbeenaccepted
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byLichtensteinandJaffe3). Theyrecognized

thatfibrousdysplasiamaybemonostotic.

Thedysplasiaofbonestartsinearlychild-

hoodanddevelopsextensivelyinthepatients

withMcCune-Albrightsyndrome.Deformities

areseverer, progression ismoremarked,

andfracturesarecommonerthaninmono-

stoticfibrousdysplasia.Sometimes,functio-

naldisorderscausedbyresidualdeformities

inthisdiseaseareverydi侃culttomanage4).

Wewillreportonthecaseofagirlwith

thisdiseasewhowastreatedwith valgus

osteotomyforcorrection ofcoxavaraand

withbonetransplantationofanallograftfrom

hermother. Theusefulnessofallografted
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boneand theimmunologyofgraftedbone

willbediscussed.

CLINICAL M ATERIAL

Agirlaged8yearswasadmittedtothe

KyotoUniversityHospitalonAprilll,1984,

becauseofaseverelimp.

Shewasthefirstbornchildandthere

wasnofamilyhistoryoforthopaedicdiseases.

Themotherwashealthyand24yearsoldat

thetimeofdelivery. Shedidnottakeany

medicationsduringpregnancy.Thepatient

wasbornonOctober5,1975,threeweeks

beforetheexpecteddataofconfinementOn

October26,1975,andthedeliverywasby

thebreech, thebirth weightbeing 2530

grams. Hergrowth and psychommotor

developmentwerenormal.Shebegantowalk

independentlyatfourteenmonthsofage,and

shedevelopedalimpateighteenmonthsof

age.Themotherstatedthattheshortening

oftherightlowerlimbseemedtoincrease

afterthepatientsustainedcontusioninthe

rightthighat2yearsofage･Attheage4

years,radiologlCalinvestigationsrevealedan

intertrochantericpathnloglC行actureanda

largeexpandingradlnlucentareaintheright

femoralr】eck(Fig.1).Therewasashorten-

ingof2centimetersinthefemur. The

lesionwascurettedandpackedwithaut0-

10gousbonetakenfrom therightiliacbone

intheOhtsuRedCrossHospital(Fig.2).

ThehistologlCalexaminationshowed丘brous

dysplasia,whichwascomposedofamature

collneCtivetissuewiththintrabecularbone.

Subsequentroentgenogramsshowedthe

recurrenceofthedisease(Fig.3-A)and

thecollapseofthefemoralneck(Fig･3-B).

Attheage7years,Shehadanepisodeof

vaglnalbleeding.EndocrinologlCalinvestiga-

tionswerecarriedoutbyDr.Takatsukaof

Fig.1.
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ShigaMedicalSchool.Menseswerestopped

aftertheadministration ofluteinizing hor-

mone.

The femoralneck becamemorevarus

Fig･3-A･ Recurrenceoftherarefactionle

sionintherightfemoralneck(25,3,1982). andtherightfemoralhead wasatr

ophicatthetimeofadmission. Thesubtroc

hantericlesionhadbecameenlargedandthefe

moralshafthadbecamecurved(Fig.4).

Skeletalsurveys re
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Fig.5. Arthrogram･intherighthumer

us,therightfemur,andtherighttibia.A de

nsehyperostoticforma-tionhaddevelopedintherightsideofthe showedaninferio

rpoolingofcontrastmedi-um andinterru

ptionoftherecessus(Fig.5).Computer

izedtomographyscanclearlydemon-strated

the Bbrouschange in the femoralneclく

(Fig,6-A,6-B)andscleroticchangeintheright

sideoffacialbone(6-C).Thepatient'sc

hiefcomplaintsweregaitdisturbanceanda

limp. Therewasalsosomeintermittent,d

ullpalmin thea仔ectedarea.Physicalexa

minationrevealed4.5centi一meterstrue

shortening oftherightfemur,andmuscle

atrophyin therightthigh andtherightleg

(Table1).Flexionandabduc-tion ofthe ri

ghthip jointwere limited.Abduction aga

lnStgravity wasimpossible,andTrend

elenberg'S,Duchenne'S,andAllis'signsw

erepositiveontherightside(Table1).Caf

6-au-1aitspotswerenotnoticed.Roentoge

nogramsshowed 64oofneck-shaftangleon therightsideand 1420 0ntheleftsi

de.Theantiversionanglewas20 00ntherightsideand220 0

ntheleftside.facialbonesand the skull､ Arthrogram RoutinebloodanalysュsisshowninTable

Table1 Physicalexaminati

on.SMDCOT

COLHipjointFlex

ionExtensionAbduction

Adductio

nER

IRSLRA

AGTrendelenberg

AllisDuch占nne

Pre-Ope58.

0cm30.6cm23.3

cm1200200 Po

stOpe

Left

Pre-Ope rPostOp

e61.0cm 62.5c

m30.0c

m23.

0cm1200 33.0cm

25.5cm 63.
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2. The results ofserum chemistry were

normalexceptforalkalinephosphatase,the

valueofwhichwasextensivelyhigh. The

serum calcium concentration was9.0mg/dl,

andphosphorus3.7mg/dl.Theplasmalevel

ofPTH (parathyroid hormone)waswithin

the normalrange and calcitonin was not

elevated･ Hyperthyroidism, acromegaly,

Table2 Laboratorydata.

WBC 4.1×109/L

RBC 4.93×1012/L

HGB 12.8g/dl

HCT 38.9%

PLT 239×109/L

PTT 11.1sec

HBAg

HBAb

CRP

As°

VDRL

TPHA

PTH

)

)
)

0

一

一
一
2

(

(
(

×
)

)

8

一

(

.

(

(

0 (0.5以下)ng/ml

Calcitonin O･064(0.3以下)ng/ml

GOT 22(12-32)IU/L

GPT 10(5-26)IU/L

LDH 399(228-475)IU/L

ALP 487(15-70)IU/L

TP 6.1(6.8-8.5)g/dl

ALB 4･0(4.0-5.1)g/dl

TIBIL 0.4(0.i-0.9)mg/dl

T{HO 149(120-260)mg/dl

UA 4.8(2.4-5.8)mg/dl

BUN 15(8-22)mg/dl

GLU 75(70-110)mg/′dl

Mg 2.1(2.2-3.1)mg/dl

Ca 9.0(8.2-9.8)mg/dl

P 3.7(2.9-4.7)mg/dl

Na 140(136-146)mg/dl

K 3.9(3.6-4.9)mg/dl

C1 109(100-110)mg/dl

Table3

Typeofredbloodcell

HLAtype i F.E.(Patient) (Mother) l F.M.(Fat

her)ProbableHLA

halotypeA B

C DR26 - -
2 W46 Ⅹ46 W8

W24 1 -
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hyperparathyroidism,andCushingsyndrome

werenotnoticed. A summaryofblood

typingandHLA(humanlymphocyteantigen)

studiesisshownin Table3. HLA typlng

wasperformedwithamicrocytotoxicltytest

usingJapanHLAworkshopstandardantisera

intheKyotoRedCrossBloodCenter.

OPERATION

Valgusosteotomyoftherightproximal

femurforthecorrectionofco東avaraanda

bone transplantation ofan allograftwere

performedonMay4,1979.Thepatientwas

on the left side position under general

anesthesia. Theposterolateralincisionwas

made行om thegreatertrochanterdistallyto

thelateralfemoralcondyle. Subcutaneous

fattytissueandfascialatawereincisedin

thelineofskinincision.Thedissectionwas

continueddowntothebonealongthelinea

aspera. Thesurfaceofthefemurwas

exposedbyincisingandelevatingtheper-

Fig.7. Valgusosteotomyforcorrectionof
COXaVara. iosteum. Gui
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Fig.9A,91B. Radiographdemonstratesolidunionbetweenthefragmentsandallograftsof

bone(23,9,1984).tationafterMa

rcovetechniqueofcryosurgery5).Afulト

thicknessbone,theallograft,wastranspla

ntedtobridgethebonydefectbet-weenthep

roximalandthedistalfragmentandfixedby

oneofthescrewsthroughtheplate. Other

allograftswereputon theanteriorand the p

osteriorsurface ofthefemoralshaft(Fig.

8).A plaster-ofParissplCaWaswor

nfortwo months, then a trilateralsockethi

porthosis(Tachdjantype)6)Wasapplied.

Roentgenogramsshowedsu斤icientcallusandso

lidunionbetweenthefragmentsandthegr

aftedbone. Thediscrepancyoflimblengthw

aslcm.(Fig.9A,9B).DISCUSSION

DIAGNOSISAND TREATMENT:The clinicaland

laborat
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dysplasiainchildhood,andthattreatment

shouldbeconservativeasthelesionscom-

monlystopgrowingatpuberty. According

totheirreport, lesionsprogressed in six

patientsbeforepubertyandeightpatients

afterpuberty. However,repeatedfractures

and bowing ofthelargelesions in the

weighトbearingbonesoftenresultedinsevere

residualdeformity and marbek functional

disturbance,forinstance,Shepherd'scrook

deformityinthefemoralneck.Theyconsider

surglCaltreatmentadvisableonlylnthepre-

senceofsignificantofprogressivedeformity,

nonunionoffracture, andpersistentpalm

unresponslvetoconservativetreatment. In

ourcase,thefunctionaldistubanceinthe

righthip Jointbecause ofsevere varus

deformityandlimbshorteningrequiredan

operation,Valgusosteotomyandbonegrafts.

Asthepatient'siliacbonewastoothinand

small,hermother'sbonewasusedinstead.

BONE GRAFTING:Theuseofbone

graftsisawellestablishedprocedureinthe

fieldoforthopaedicsurgerysince70years

ago9). Usually,autogenousbone(patient's

own bone, autograft) hasbeen used for

graftinglnmanyCOnditions･ Heterogenous

bone(boneofdifferentspecies,xenograft)

orhomogenousbone(anotherhuman'sbone,

allograft)canbeusednowadaysafterchemi-

calorbiologlCaltreatment.Anotherhuman's

boneortheboneofacross-speciesusedas

agraftmaterialmayprovokeimmunologlCal

responsesinthehost.

lMMUNOLOGY OF BONE GRAFTS:

Bonetissue consistsofred marrow cells

(haematopoieticcells),osteoprogenitorcells

andcollagenouscalcifiedmatrixwithprote0-

glycans. Humoral immune and cellular

immuneresponsesofthehostaremainly

elicitedbythecellularcomponentsofthe

graftlO,ll,12).Anallograftwiththeredmarrow

resultedinagreaterimmuneresponsethan

thebonetissueitselflO,ll'. Medawarproved

thatskin homograftrejection dependson

the compatibility of donor antigens for

reclplent13). Themostimportantantigens

concerningthetransplantationimmunityin

humanbeingsishumanlymphocyteantigen

(HLA).

HLA:Humanlymphocyteantigen,which

isdeterminedbythegeneticallociinthe

majorhistocompatibibilitycomp一ex(MHC),

consistsofMHCclass1antigens(HLA-A,

HLA-B,HLA-C)andMHCclass2antigens

(HLA-DR,HLA-BR).Allkindsofcellsin

thehumanbodyexceptredbloodcellspossess

MHCclass1antigens.Cellswhichconstitute

bone tissue (osteocytes, periostealcells,

endostealcells, marrow cells)alsopossess

class1antigens. MHCclass2antigens,

namelyHLA-DR (α1β1)antigenandHLA-

BR (α1β2)antigen,aredetectedinB-1ym-

phocytesandmonocytes.

Ithasbeen reportedthatbonegrafts

with marrow cellselicitamuch stronger

response than bonetissue itselfforthe

followingreasons.

(1)Class2antigensarethemostsignificant

onesconcerninggraftreJection14'.Theyare

possessed by the limited cells, i.e., B-

1ymphocytesand monocyLes, and arenot

detectedinosteoprogenitorcells. Class2

antigensare thought to stimulate MLR

(allogenicmixedlymphocytereaction).

(2)Osteocytespossessantigensoftheclass1

majorhistocompatible-antigensystem.They

areantigenicbutonlyfeeblyimmunogenic.

Thebonecanaliculimaybetoosmalltoallow

thehostimmunecellstogalnaccesstOthem

and the matrix proteoglycansprotectthe

cells,amechanismwhichhasbeenpostulated

- 38-
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byWhite15).

(3)Friedensteinetal16).havereportedthat

haematopoleSisinthegraftedcancerousbone

continuedforafew weeks,andthatGVH

(graftversushost)reactionmayhaprpenin

situ.

OSTEOGENESIS IN GRAFTS:Many

researchers12,17,18) havebeensupportingthe

two-phasetheoryofosteogenesisproposedby

Axhausen19). Thetwophasesarethese:First,

osteogenesisiscarriedoutbythecellsofthe

graftedbonemainlyduringthefirstfewweeks

(firstphase),andsecond,cellsderivedfrom

therecIPlentStarttOCOntributeslgniBcantly

tonewboneformation4or5Weeksaftera

freshboneautograftorisograft(secondphase).

Burwellhasinvestigatedtheosteogenic

inductionofallograftsandshownthatalloge-

nicbonestimulatedosteogenesistoasimilar

extentasdidautogra札S20'.

Uristetal.founddecalcified,freezedried

allogenic bone to be a potentinductive

stimulusfornewboneformationinrats21).

In our case, there were four miss

matchesofHLAantigensbetweenthedonor

andthereclplent.Thebonegraftwasfrozen

threetimesandrinsedtoremovethecells

illulebonemarrow. Subsequentroentgell

ograms followed up after the operation

revealedsolidboneunionbetweenthegrafted

boneandrecIPlent'sfemur.Frozenallograft

bonewasveryeffectiveinstimulatingbone

inductionevenin且brouslesionsofapatient

withMcCune-Albrightsyndrome.

HYPOTHESISABOUT THEETIOLO-

GYOFMcCUNE-ALBRIGHTSYNDROME.

HallandWarrick haveproposedasingle

hypothalamicorlglnOfthedisease22)･They

havesuggested thatendocrineassociations

maybetheresultofacongenitalhypothala一

micabnormalitycausingoverproductionofa

Variety ofreleasing hormoneswhich are

responsibleforthepituitaryoveractivityand

increased function ofthe targetorgans.

Sexual precocity, hyperthyroidism, acr0-

megaly, accelerated skeletalgrowth and

maturation,Cushing'sdisease,andgynae-

Comastiawereallexplainedasbeingcaused

byacentralmechanism.Ontheotherhand,

DiGeorge23)andGiovannellieta124).consider

the McCune-Albrightsyndromesimilarto

multipleendocrineadenomatosis,whichis

explainedasacongenitaldysplasiaofsome

ofthecommonstem cellswhichdifferentiate

intoectodermalandendodermalendocrine

glands25).

Polystoticfibrousdysplasiaofboneis

indicatedbyscatteredlesionswhichhavea

markedtendencytobeunilateral. This

unilateralitydoesnotsuggesttheinvolvement

ofbonecausedbythecentralmechanism of

hypersecretion ofhypothalamic hormones.

Thedysplasiaofboneseemstoresultfrom

scattered cloneswhichhaveacongenitally

abnormalreactivityofosteogenesis. Bony

lesions(mesodermalderivative)maybeone

type of pleiotroplC, scattered peripheral

lesionofembryonalorlgln.
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