=SS ETEK (McCune-AlbrightiEfRE:) O TRESEERIEH

2 B DR AEEER
— FEFOFE=RICOVWT —

il whfE o e BB ERE-R &L EA B =

MR mbe  BEIEIEE

2 B

McCune-AlbrightiEBEREL, — IO L Z 1% O RAHEME S IR I R 8 R ILE L NIRRT ) b O TIFRICH 25
BTho, KEEEMBIIHREI AL L, HEICES L CEHEVOREEZEIE (shepherd's crook deformity) % %3

TETHLNTWAS, —F, THEHEEGOEHMHROGEIIHEI D%, WRIEZNEEH L VWL bhTwna,
AFTIE, SHEMEE RIS X ) TREE S OF®REENEIT % R L 72McCune-AlbrightiE B 0 2 51 % £EER L 720 T
595, ER1I1X22% 2T, BEFEICEBIN O KRG EMEEH2SH D, S ENEFEMAOKE B O BHmNE L kL
- BENSTREIE 2 BINL €, JEEEHI S BIENIC T A FUAY =23 AL LD & L727S, SRR ASIR T (o0 ok %
9, A FTAX =M T L) RLIFAT LI ENTEA. BAHEREICH» > THRFASNIZT A N7 ALY —1E, 1) —
IV URRICHAEERRN TR, B OREBEAEWLCLE o Ty A ) a—FT =y 2 HWTHA R
TAX —FREERIE DA LE LT, BHEY =3I v 7 LENSTEENSTE 2. ER 213 8B T, KEgigilo
W EIEZRL, #MANOT Y RO AIITHOTICBINEEOMTo 72, 261L bFREVPHESN, HENERD
T2, ST RIERIC L 2 TIEE T OE®HEIN 2 G H T 2 BIE, SRR SR S 5B 29RE 1 2

EDSHARTAX—OFADEL <,
BHLIERH>TBLRETHAD.

V=Y TRCHA FIAY —OMEDROAIZH B & BET 2 22005 5 ekt

F—17— FN S RIEEUE, McCune-Albright JEMEHRE, &7

oIS

McCune-Albright/EMBE#ENX, Z5MEOMMENEE BRI
BRI ihAE & NIRRT 2 ) W BT, #
HEVEE RIZRUC X 0 KRB 5 E g2 & L
BIRICEESE S A TH ALY Y . — T, TIHES
FOFEERIFEEITIHEDL D7 <, BEIEKBRE T
MEE HRBEH L B WEEbNTWSEY O R
72LCE) O, RETIEEMEETRERICE )T
BB OFHEHHRE T % % L 72McCune-Albright
FEMERED 2 B % FEB5% L 72 O TIHBE M L EFHICD
WG,

E Bl

FREHEMES B (McCune-AlbrightfEMERE) O TR EEE

38 maE T o BIOBHGEEE  — T AT OV -

EBI1 : 227 otk

FRMEVE T RIEEIEIC S 7 = 4 LI & N Bw
(BEMRSAE, GHAW N IEARE, FARBERETT
HdE) % PE D McCune-AlbrightE i #E <, £ E T ®
B OFFMOMAENH D, SEITHETEE L
TG OF#EH ORI EI 2k L7z
BEERE - 8% LRI E EA O IE5 8 1 4T,
12i% @ 7 BRiE B3 RAEDIIEHE, 136K @ o KbRE I
MoOFBIIZH L TTL— MNEE, 4% 0 AKRBRE T
RO FE IR L CTHBEE R, 205% @ 72 Kb
B UL EE A BT IS L CORBRBE N $T [ 58
BERFTR © 10T ROET X#RE T, 28T B o B % 72
O, FERBEEAEITERE OFMEND O, FFEm
NRER %80 5. IERBEFEERoaI 2 RO,
BB S IEEAL L, BEREIZILR L RIS ) 7T

Tokushima Red Cross Hospital Medical Journal



AR ERDOTDE (K1) .

CT CREEHIIEEAHET, LHEHHIZHZ) M
HETEHAR I CEIR SN TV B L BDbN 21§20, KE
FIFFEEILL TS (K2) .

BEETE  FIIHIEOFENET T, BEE IR AL D
O 5 K2 ) SRR A % B L 7.

MO TET, KiEEHBOREEIERLLTH
D, KEREHPSHFAT LT FTAY—=DPESHIZ
BREEZEMLTLE ) TRtz oL Twie, 72
FRMEEAA | C B S N2 B ALIINEES 22 8k T, ) — 3
VITRARET ) ) =3I VT TAAINVEHFATE S
LEZ TN
Foffrc EREIICZ Y M) =R = WERTR, AR
TAX—%IHAL LD & L7, AT
BEBFIEIEFICHE S THEE T, A F7 A v —%20n
T, )R CEMEEICEFELZ LT L
L, BRABREIZ»r> THRASNI A RTA4Y—
&, ) — 3 T RRICEE B AR T A9, 3
WL BAOREEZ ) — IV T LEHLTLES 7
HARIANY—%T O HN—AT)a—FT7 =y
THEPERLE DICHRALZ: (M3) . SHTREE
PEWL T WS L AR LD OHEY) — 3 v
L, BT AL (M4) . ) — 3 Y 7RO
fil |38 E O E & E ) BWEE TH > 72,
fiTeE@ vz SATH IMEZHAKG L, WE6HET
EMEZITo72. MEd» ATHREL, TOREE
HEBOTHARY (M5) .

fERI 2 0 8%, i

PRAEVE S IR B2 R e 3Rk & BRI R 58 &
££ 9 McCune-AlbrightJEEHRE & BT S LT W 7228, A
R—EBHORIRIZZR L, INT TRIEITZRL
e otz ANl EERARER IR O BRI H
R ic R EE ek L7
BE&RFTR : CT TR S E#ET 1/ 3 ofgdh =72
B, KBREAL2 @A OFEPEL, REPHIZT ) AT A
Mgt Rz (M6) .

KR FEER & A B OREREIC D § 1) 7T ABEE
waiol (M7) .
F T AEEITTEmE V) FEmr S, BE TN
AT 2 IR L, BT B IS BN OSRE O R A L4T
oz,
firki®d - itk 2 » ACHEAEL (K8) , AINLEE

VOL.27 NO.1 MARCH 2022

FRHEME S FIERL (McCune-AlbrightiEERE) O T EE &
FEEAET 2 BlORERE - FMEEOEZESICOWT -

ehE L7z, ZORISETRIZE S B O D0 % EH)
ZHEZC, itk 4y HCRIEZ CBRE RO (K
9) . flitk 1 O THEN R MO OFI A&

LT\,

1 SEEEXERIE

ETEROBGERE EARBREAVBOARER 2580 5.
EREHEOESREOEET, KEFDIEEL,
BERRICILEE DV H T XRBRE ERH B

a M N ERIEEXHRE

b Z FERIEBEX#RE

c Z TRRAIEX#HRE&

X2 ZAZTHECT

EEEEILLEREICh ) BRABAET, RMEME
BICBEBMINATVWR LRI 2GERYD, KEEIE
JEEELTVD

a EBETEREE d BITEBOIERTIE

b RB&RIREE e BEIRRA DOEBEIR

c EEREESL ORISR

39



X3 FEKEEY -3 > TR - 21ERXE
HARTAY—-DEREAORUMAICEASHh, BEOD
RAEMEER R ARERB) -2 J L
EiR HARIAV-—DUE

miR VX2 T LB

M4 BY-I>TEOERE BRE X5 iff%8» R Z TERX#RE
7Oy A—R7)1—-FTI9=Zy7ERVWT, #HARKTAY— BRAETR
ERERPPREVICEALEL T, BEME)-ICIT2fT-1 a ZTRRIEEXHRE

a M KR74 vV -—BEAOEKXH b Z T HRAIEXHRE

iR AR T7AYV-—DOHE KH 2ANTAvAH-E>
b AREBREEHIPSDAA KTV —HEA EESHER

c ZETHEE{ EFEERER

d ZETEEM AEmERER

FREHEMES B (McCune-AlbrightfEMERE) O TR EEE

40 B EAR 0 Gl BRGEER  — TR E T T — Tokushima Red Cross Hospital Medical Journal



B6 ZEARRECT

ABEEBERIE DILEEH (b /- V) B R ABERE THRit
MHEBICERINTWS RN 2% 23D
a AZKEE3DCT

£ KBRS IR M5B8

A KBRS EE B A D&M
ERBEE B HT B DI R

A RBEE 8 EE A ORISR

® O O T

M7 ZERRREEM EEEEMEHDOCT
a ZABSEAERERENER b AR SRR, c ZREEEAERIRE &

X8 ;’é‘U%E?ﬁ?&ZﬁH ERBEE X #R1%

BEas MO #iH4n R EAIRE XK
a ZARERXHE BEH 4 CKRREEABOBIT LB 5L
b AKBREIE X 1% a EAEEEXHR b ZABRAIEXHE

HAEEE IR (McCune-AlbrighthERHE) O FREE &
VOL27 NO.1. MARCI 2022 BRI 2 OGRS - FAHOEESoNT- T



£z ¥

PRAETE S RIZHUL, B2 WA CER S NS
MES DR B CHEED S (, — DL B EOM
MEVES RIEHC, B EaFRIbE & NTmERE 2
b D 1IMcCune-AlbrightEBEHRE & B0, iz pe B
TIOMM T OLIRIZE W2 RBRE AL E I, i
BI1OLHIZETZ#EYEL T, FEivOBRER
(shepherd's crook deformity) & AL B 22 N
RZEFAFK L, BRI smuchz> Y —
H, THEESOE®HMBEITIIEENIP 2 {, f
WETR Ty FEZEIZL ) BERXAFHTE, Kika
VERLER & B IR L v SR TWw 5
) Eralp L&, MMELERIG CESR S N2 BREO
BENZ) —I Y7 LAANVEITFATLZ DML &
BB ANTWL AN Z L EAATHL T

FEB] 1 OMHT P TIE, BAEE R I Bk S e
TALIZEES R MR T, A FIA Y —DIFAIES T
HY, HENY =3IV T2ITOLTICAAVDPIHEATES
EE 2Tz FEBIIIMMEERLRL CER S 28
WFIEFICHEL, A FUAXY—OffA S 2 HEETH -
Tz, BELROBNE) —I VBT LF T TN TA
RO A Y —SFERGICRE L CRET ST 5

Z&idmv UL, SEEE RIER O RE SRS
TroYa, WOMHEMERBAN RO T4 P74

Y—HHASINIE, V=3I VTR LF VTG
A RTAXY—Tho>THZOMETENTIZ, 71
Y — B P O R & FEHE e B b W IC) —

IVZLTLEY. Zok) BN EREICD
W, IhE THE ST, EIEARHE 3
MEVEALAR B SN TV AT L THRL WMl
T2 <, BEOWAE & L& > THWHTH 5
TERFREL, ML RTAY = A VO A D
T, VIV THREBYENT RN SH D L
ZHoTBLRETH 5.

FEBI 2 OKIRE BRI O EITIL, BIFFEE O A
TEHRENES N7, Kushare IVEIZ, BEHF
BB OSER T v FIC X 2EENFZEE L L, Al
AL E D B OEBITHEIE L T awn® | L L, E
Bl 1 OFEERD S BEN~NOHIME L T N ORI ATEE L
WEEZ, ERDS A OMEETH Y, FHEIX
FRZATE O B THRI O F IO Eie kD3 > T b 2
ES, EMEASREINICE S D LIk L AN

FREHEMES B (McCune-AlbrightfEMERE) O TR EEE

92 IR 0 BlOGHEEE  — T ATV T -

B DMIT - 72, BRI A H UL, WA
BRI 2522720 0 BIALE 2 O A TIIHBIT ORI D 5
Mol Bbhsn, CTTREBHEHTICLTH T A
SN DT, SRITTRICEAOD05 AKR—
WHEI A MR L C, KRG G EROE T HE T ER
LTV ED D B,

¥ B

FRAE TR T SRIEHIC L ) TIEE 1§ OB &®iwHNE
P1% K L 72McCune-AlbrightfEBERE D 2 6 % 5k L
7z.

MM SRIERIED L 52 THESTOWREIT %
GHET DR, BAMEPEARRR I B S T B 81,
FLTELPWHBETIE R, B OWME & I3ES
THVHRET, A R4 =0 A VDAL L
W2 EEHSTBIRETH .

FlEER
RSB LT, BRSNS MR L
X ®

1) Robinson C, Collins MT, Boyce AM. : Fibrous
Dysplasia / McCune Albright Syndrome : Clinical
and Translational Perspectives. Curr Osteoporos
Rep 2016;14:178-86

2) Hartley I, Zhadina M, Collins MT, et al : Fibrous
Dysplasia of Bone and McCune-AlbrightSyndrome : A
Bench to Bedside Review. Calcif Tissue Int
2019; 104 : 517-29

3) Leet Al Boyce AM, Ibrahim KA, et al : Bone-
Grafting in Polyostotic Fibrous Dysplasia. ] Bone
Joint Surg Am  2016;98:211-9

4) Dheenadhayalan J, Avinash M, Lakhani A, et
al : Shepherd's crook deformity : How to set it
straight. A five-step surgical guide. J Orthop Surg
(Hong Kong) 2019:27:1-8

5) Hampton MJ, Weston-Simmons S, Giles SN, et
al : Deformity Correction, Surgical Stabilisation
and Limb Length Equalisation in Patients with
Fibrous Dysplasia: A 20-year Experience.

Tokushima Red Cross Hospital Medical Journal



Strategies Trauma Limb Reconstr 2021 ; 16 : 41-5

6) Gaski G, Hansen D, Willis LM, et al: Intramedullary
rod fixation of fibrous dysplasia without use of
bisphosphonates . ] Child Orthop 2013 ;7 : 277-83

7) Eralp L, Bilen F . E, Rozbruch S. R, et al : External
fixation reconstruction of the residual problems
of benign bone tumours. Strategies Trauma Limb
Reconstr 2016 ; 11 : 37-49

8) Kushare IV, Colo D, Bakhshi H, et al : Fibrous
dysplasia of the proximal femur : surgical
management options and outcomes. J Child Orthop
2014 ; 8:505-11

HAEEE IR (McCune-AlbrightfiefE ) o T HRRE S
VOL27 NO.1- MARCH 2022 TR 2 IOHAIER  ~ ORI ONT - o



Treatment of diaphyseal pathological fractures of the lower extremities in
two patients with polyostotic fibrous dysplasia associated with McCune-
Albright syndrome

Yusaku NAKAYAMA, Yoshiteru KAWASAKI, Junichiro SUMITOMO, Naoto SUZUE, Koji FUJIIL,
Yoshitsugu TAKEDA

Division of Orthopedic Surgery, Tokushima Red Cross Hospital

The management of pathological fractures of the lower extremities in patients with polyostotic fibrous
dysplasia (FD) associated with McCune-Albright syndrome is a challenge for orthopedic surgeons. Here, we
report the cases of two patients who were treated at our institution for FD. The first patient, a 22-year-old
woman with a shepherd's crook deformity secondary to FD, sustained a tibial diaphyseal pathological fracture.
The patient underwent closed reduction and reamed interlocking intramedullary fixation. However, during the
procedure, inserting a reaming guide wire into the center of the bone with fibrous zones was difficult and
resulted in eccentric posterior reaming of the tibial shaft cortex. We undertook a second reaming and inserted
a locked intramedullary nail using a blocking screw technique. The second patient, an 8-year-old girl, presented
with a diaphyseal pathological fracture of the left femur. Although external fixation is not an optimal choice
for fixation of femoral fractures in FD, the patient was treated with external fixation, and bone union was
achieved without any complications. Complete fracture healing was observed in both patients, with no incidence
of recurrent pathologic fractures. The management of diaphyseal pathological fractures of the lower extremities
in patients with FD may be easier than treatment of the proximal part of the femur;however, it is necessary
for the surgeon to recognize fibrous zones that may lead to technical difficulties during reaming and insertion

of an intramedullary nail into the long bone.
Key words : fibrous dysplasia, McCune-Albright syndrome, pathological fracture
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