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This prospective study reported a one year follow up of seven patients (8 hips) with avascular
necrosis of the femoral head, Ficat stage Hb and HL All necrotic bone at the avascular areas were removed and
replaced with iliac bone graft. The average age of the patients was 39.3 years (range 31-35). The mean
modified Harris Hip Score was 52.4 (range 35-73) preoperatively, 81 (range 67-95) at six months and 59.6
{(range 38-91) at one year follow up. The mean visual analogue scale was 5.8 (range 3.0-10.0) preoperatively,
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3.1 (range .7-5.2) at six months and 5.4 (1.6-7.9) at one year follow up. Four patients (4 hips) had successful
results. Three patients (4 hips) had clinical and radiographic progression. One of them required bipolar
hemiarthroplasty at 11 months postoperatively. The others (3 hips) have been planned for arthroplasty.

Removing and replacing necrotic bone with iliac bone graft is an alternative method to
preserving the femoral head in the treatment of nontraumatic avascular necrosis, Ficat stage ITb and LI Initial
pain relief and clinical improvement were obtained by most patients. Patient selection is considered to be one
of the important factor in predicting long term outcomes,
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#1574 2. Steinberg's classification

Stage O
Stage |
Stage |

Stagelll

Stage IV

Stage V

Stage VI

MNormal roentgenogram ; normal bone scan
Mormal roentgencgram ; abnormal bone scan
Sclerosis and/or cyst formation in femoral head
A mild=20%
B. moderate 20-40%
C. severe > 40%
Subchandral collapse {cresent sign) without flattening
A mild <15%
B. moderate 15-30%
C. severe =30%
Flattening of head without joint narrowing
A mild =15% of surface and < 2 mm deprassion
B. moderate 15-30% of surface or 2-4 mm deprassion
C. severe >30% of surface ar > 4 mm depression
Flattening of head with joint narrowing (determined as for stage IV, plus estimate of acetabulum
involvement)
A mild
B. moderate
C. severe
Advanced degenerative changes of hip joint
For sclerotic changes, point counting on a grid determines percent involvement of head
For cresent sign, planimetric assessment is performed on AP and lateral roentgenograms
For articular flattening. concentric circles are used to assess percent of head flattening

(Steinberg ME, Brighton CT, Hayken GD, Tooze SE, Steinberg DR. Early resulls in treatment of avascular

necrosis of the fermoral head with electrical stimulation. Orthop Clin Morth Am 1984, 15: 165. Table 1)
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#1574 3. Ficat's classification
Stage Clinical  Roentgenographic Hamodynamics Seintipholography  Diagnozis without
feature  signs core blopsy
0 preclinical 0 0 + Reduced uptake?  Impossible
| prerogntgeno- + Mormal joint ling, normal ++ Increeased uptake Impossible
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of head or seques- sclarosis, ar cysts, normal
frum formation joint ling, normal head contour
Il transition * Flattening, cresent sign
Il collapse ++ Broken contour of head, + ar normal * Cerlain
sequestrum, normal joint
space “out of raund”
IV osteoarthritis ek Flatlenad contour, + + Arthritis

decreasad joint spacea,
caollapse of head

{Ficat RP. |diopathic bone necrosis of the femoral head. J Bone Joint Surg [Br] 1985; 67B: 7. Tabl= 1)

uwlaarasnwisduaainszgnieazinn nisszdiu
dnlaefasumdeafisURndidnlanssziuite
e WlerdnAruARImIAREUIEIINad sz
wasdirmigliundasiunsd ni Ussiiueann
6 [au

wansinufadionelawielrauna
#wdsfa Modified Harris Hip Score ®anndnniau
iiaatnaian 1 seau Gilaaldfisaniunisindia
ukladnanisulaoutafan Weaiunsoteaenis
wamdadeueaniluundt 1 1 uanisinuailiin
welavielilszaunadfs Ao Modified Harris Hip
Score tiaundnnisuehdnatnaay 1 sziu Wiegilo
Fasunfuntsddautludinennfoudadtounilas
annnazaaslsaiauiiuty

wallawardgneinnm (3Unwilsznau 1-5)
9981171 spinal anesthesia ARvinglae
HEUMIELM fracture table AsasTwndainzindnin
ey aclwneglwinwmiun dawdinlu (internal
rotation) uazyLINENYiat (adduction) e 1¥nszan
aaazinnagluwuuaudiadenisdifn wpuazinn
"LT*Nﬁﬁﬁt.hﬁmﬁqﬂﬁﬂiﬁﬁﬁﬁulgnﬁﬂﬂlﬁﬂmmﬁ:mn
Tunaseirdia. andrumsadauntauuiisasnnedluin
hemilithotomy 14 C-arm image intensifier 3299
'ﬁﬂm*;Tﬂnlﬁﬂfj'{uﬁﬂumhﬁmmtﬂu Fudhutidaen
corticocancellous bone graft 97N ipsilateral outer
table 184 iliac crest gy aulduIndifzane
Auduunalln saniudauusdidauuy lateral
approach TUIARTIHETTULHAHIFRLTZNI0L 7 T3




ARl EERL]

03 56, ailudi 8, davny 2547 423

Nt‘lf‘r’lﬂhﬁﬂ MNeerotic Bone Removal

1233 RIIAIITW, UASALE

p, _ v

Ui 1. 14 guide pin LIMINATIDE femoral head
Wi Anngaunansaasnszgnane el
image intensifier WM

J

Ui 2. 14 dynamic hip screw reamer 372 tunnel
wWinll@nane necrotic segment AN
guide pin

-
1l 3. gavanszgnanuaeniagld curetie

10y trochanteric area LA fascia lata ATHWMY
fiber ﬂnﬂﬂuﬂﬁ’waqnﬁwmﬁﬂ vastus lateralis Iy
Tae'l¥ Hohlman retractor 92U lateral cortex 184
ngzgn femur \anefianana lateral cortex f7u guide
pin FAnumasEIm 2 T8, findn vastus ridge la
guide pin BUTWAL wnnsegnAsaztn Tl

=i . .
quil 4. W impactor #u bone graft Wil luufon
subchondral bone

nezgnasnn u?mmei-mnmwmm:rgnﬁ-mﬂmu
1%anils subchandral bone Taeld image intensifier
vandnumbliiasiiAnig asagdtAiumdues guide
pin agfludnuniavinzan An atjflana1eved femoral
neck 7l AP uaz lateral view Anfia subchondral
bone 13lIATINAMATIMEsTRINTENANY (A



Siriraj Hosp Gaz
Wol. 56, No. 8, August 2004

Results of Necrotic Bone Removal
Bavomrat Vanadurongwan, et al.

window 7 lateral cortex 184 trochanter L&z #7 tunnel
#a tripple reamer (1AuNAuENAT 8 n.) Tl
RIINATITBILTIIUNTERNMILANDY subchondral
bone PANTEANANHAE curette HIMTIANIINLTT
Awen 18 cancellous bone graft Wit subchondral
bone riau 1 impactor #4 bone graft Winlunawnu
fArumbiesnszgnaneiieteantn wéadsld bone
grartmuﬁmﬁﬂwﬁqu‘i 1and trochanter Ineld image
intensifier FoeAAIUMUL MAIHNARRY skin traction
hatasn 10 94 risddy protected weight bearing
fingl axillary crutches FBRUATU 3 LABYW ARRNLANTT
smemn 1 dew Thaaan 3 e aanhugn 3 day
Uszifiunanisineavn 6 ey

HA

szuzgRRasunisinemay 11 (9
Feu - 1 T 3 dew wudn faeas modified Harris
Hip Score naudifm winfu 52.4 Azuuy (d0a 35-73
AL MAINITHNAR 6 (AaU AL 81 AXULU (199
67-95 Az uaan1atfn 1 1 winil 59.6 AzuL
{174 28-91 AzuUW) fiaae visual analog scale
rievENFAYINTL 5.8 (199 3.0-10.0) W& 6 1How
Wil 3.1 (109 0.7-5.2) wédaeinda 1 1 windu 5.4
(174 0.6-7.9) (A19149 4)

nsilasuwlaanan miad wudiifia bone
graft incorporation ﬂni’mmﬂmmmmuﬂmamwwﬁ
dlaman 3 Wmauudanisdidin Weanat 1 dudanng
dndin wunsdeulasie finsuesiangzgn
axTwnuandumn Steinberg's classification 4147
4 s Faactnn BiftnsuAeanlas 3 au 3 doasivn
(M54 5)

dlofinmuuansine 11 ffuasilszay
uadnGalunsing 4 au 4 faszhun (oo
3.4,5 WAL 7) ﬁﬂwﬁlﬂﬂnmmﬂﬁwL%lumsi-’nmﬁ

3 au 4 diaaztnn (ihemed 1.2 usy 6) filaasad
4 fawfasiinsguassinszgninniuidianan 11
wisdfauasionnislandaasinnuaniuusdn
modified Harris Hip Score uatnsliaidaaglu
i ls (M99 4)
Tuduaugdaeilitszaunadndai o
filansei 2 fesununiadnite Bipolar hemiarthro-
plasty wfssnnAzEFARTaLEn 11 Hey esmnd]
n1sguassianszgnasinnii iy duasndndng
Unf 2 ou, SdednialunsliFamlszandunon fq
modified Harris Hip Score RRA4RN 70 AW iU
{Am 11U 51 ATLUY MAMAR 11 1AW AN visual
analog scale Wasuulasann 3.0 1y 2.6 tlaasne
#t 1 ilwszeinds total hip arthroplasty dlafnm
nansimenaseanga (11 3 dew) dasinanie
Lﬁmﬁuijﬂﬂﬂﬂﬂﬁ 2 f1 modified Harris Hip Score
ARAIFIN 54 ASUUY noutAe 1y 28 AsuuY Ual
tidim 1 3 #i visual analog scale Watuuasann
6.2 flu 7.9 filnumed 6 fivanszgnientingua
sianaadng 171 2 #19ealaiviniu f1 modified Harris
Hip Score 919418 UAz991aARIRIN 73 UAz 35
s e 1 46 Az Taaeathg wisHan
11 A0 visual analog scale TaEBRAE1T wlaens
ulaesnn 3.7 uaz 10.0 6.7 uas 6.8 MINAAL
dennmunaafigaiie (1 7)) Suewdioraasia
LA arthroplasty
Ammnasanisinsiiunaeas 1 1 wudn
r;_iﬂ'iEﬁwuﬁ‘lﬂLﬁﬂmﬂ::lm:rn'ﬁﬂmﬁnmTd*‘lﬁrﬂ
wensnilaanindudndamidion liac crest i
td@ harvest bone graft aanasdanaauisleiies
nely 6 Wouudaidn uwaslhifsaniusiuileg
r.eﬂn'1?mi'f]*-1vl'1q'ﬂm%ﬁ'ﬂﬂwaaLﬁﬂﬁqn?xanﬂ:Twn
1‘41]mﬂﬂn:uW'Lu:'jﬂf:ﬂﬂnﬂmﬁw‘hﬁﬁ'umu: avascular

necrosis




CAFLEERY HAaNTIFFAA Necrotic Bone Removal
5t 56, it 8, Faniny 2547 425 Wiy TR, LAz AU

A5 4. dayanisdsziunaaaciin

ei1lae NauIAn 6 LABUNAIEAR 1 Hwasthdn
HHS VAS HHS VAS HHS  VAS
1 54 6.2 67 5.2 28 7.9
3 70 30 71 28 51% 2.6
3 44 T2 72 54 64 65
4 35 87 84 13 75 74
5 52 70 91 07 91 06
6 i1, 73 37 95 1.5 46 6.7
191, 35 100 95 12 46 68
7 56 96 73 60 76" 5.0"

HHS = Harris hip score

VA5 = Visual analogue scale
*HANITINK 9 IRAW NAIHIAR
“HANIFINEN 11 (DU NEIHNFR

= o o e
[k b ﬂ’WTlﬂﬂﬂuL&ﬂ'ﬂﬂﬂﬁﬂﬂ‘NNﬁ WRZNIFINEIIWHIRL

gﬁ'm Stage (Ficat) Stage (Steinberg’s) Progression Further surgery
1 I VB Wit planned THR
2 11} VB WA+ Hemiarthroplasty
3 ] VG IV Mone
4* 18] 1A VB Mone
5 (] ne e Mone
6" e L1 A W Plan for arthroplasty
Il Rt I Ko
7 If NG v C* MNone

+ Eunneineasing steroids FauFaN9HN@R core decompression WAL iliac bone grafting
A

+ FNIEUAnIBRINTENUATTIRUA

# HANTTINET 9 WEUUAILAR




Siriraj Hosp Gaz

Vol. 56, No. 8, August 2004 426

Results of Necrotic Bone Removal
Bavornrat Vanadurongwan, et al,

Fansnd

N3INEIEAT core decompression iln
AR intraosseous pressure 1TURAATIUIRLLNERIN
nssaAeauastlasiuianszgnazinnandis
3y doumzaanieaiule eliuantesnunialy
grtizusn (Ficat stage | uaz Ha)'™"™ Tuns At
N7 necrotic bone removal W1ASTRUaR intra-
ossecus pressure LANINNGY uazn sld liac bone
graft wiunszanaeiigaaanty dytaudh structural
support (@RATINREUTS dontlasMaiFaszaanis
gudnrasianszgnazinnls

drviuannuaniiureantsla bone graft €
dhadiannifuaiuetinmanizluszos Ficat b uas
Il Rosenwasser LasAtus wuinlduas aisinly
filasfianeinofioglurzes Ficat | uaz 1l ulsedl
guitusing wazliviusiaaningn' ™ sanns@ngues
Rosenwasser WazAnls Wi n7sld bone graft was
SINNTINT core decompression ATAIHITOILWN
nezgnasnlilugian 11w 13 718 WaRaniums
e 10-15 T winnsAneibidnuadilaatin il
vduneddn Harris hip score 1aginemniuatlu
i wasfiRdunismfauivseddiaasTnniiey
nsAnedlussazdam flianunso Wuansinen
fapaadosuld walianisld bone graft TEANTR
atuaneis Rosenwaser uazAnzld cancellous
autograft N4 window ﬁu?‘t':lm anterior femoral
neck' Mont uasAeld cancellous uge cortical

autograft W14 femoral head” naTH ERNIRELTE

fangna santladnmeluiie Tafiarutaeinuwmnd

fasiindiaguastrzaunisonigs Slanadie
& ¥ lJ c.ul - L

funraraidudoailUideaamnszgnacivnla nag
16 bone graft v lateral cortical window AUFITW

i Ee ! ; [=) amyay -J i i [

trochanter RN FANE ITATAd a9 Tdeaats
Winde Hdamasszfafaruneas window liroslun
iy 20% 1949 bone diameter INEGRNTNTA stress

riser UBunudand Jagnavinlifinnss anwn ilaiiu
aawinle™® nasgaenszanang Taeld curette f
amunsoin liasnaldfiwlywilasld image inten-
sifier TaeANn
éﬂfnu'lun*mﬁnmﬂﬁm:ﬂuuﬂﬁm?ﬂu
masnwiieRanins 17 8 4 Fu 4 Saazinn (Edon
$98fl 3.4,5 was 7) Fewudn Tufioafoglusses
Ficat lib uﬂxﬁlﬁ'nWmﬁnm:ﬁnﬁmﬂﬁﬂﬂndw’iﬂﬂﬂ:
20 [Stainberg stage 1l subgrﬂup AuRsBy2 ez
daazTnn {uﬂw?’lw 4 At 5) TaanAaaiuiayR
fatdgAnmiuanew’ filoa 2 au 2 daacinn
{ﬁﬂammﬁ 3 uar 7) oglusze: Ficat Il Win
Steinberg IV Taadlas 1 18 1w residual
poliomyalitis tasudnaAefufiiulsn Sakeql L
WindomAuRaanaIeguAT Fan1avinliuanis
tndmildaihuiiwels douthloe 1 mefwded
araddunaafinlllumaFuudiou
fulasilddszaunadnialunisinen
wudE 3 Au 4 doazinn Tnw 2 aw 2 deazinn (dlae
187 1 uas 2) Wumsidadadiaylures Ficat i
WF8 Steinberg IV Ejﬂqmﬂﬂ'ﬂ 2 SEaNtFunITHIeR
Bipolar hemiarthroplasty W&IHARA 9 \Hou uay
ﬁﬂﬁmﬂﬂ'ﬁ 1 Susniinsdndeia total hip arthroplasty
\unIRRmMEaRT A r;jﬂfltr-i“mﬁ 6 (2 daazlnn)
IdFunnsatisdadniu Systemic Lupus Erythemato-
sus (SLE) wrfunigenimluszus Fical llb wie
Steinberg |1l subgroup A #a 2 4ha wdanisrindadang
1SN steroid #e HBRAEANEANTIEA WU
saiwelsiinen 6 (euudeddn widenar 1 1
ydaehianudnlissaunadngs Tneluguoni 65y
steroid ¥ ifhunatum iinsziiigudenszanung
{ostecparosis) n'ﬁigmtﬂﬂnﬂ‘anmﬂ%ﬂﬁﬁﬁnmz i
{sclerosis) BananaiT MEnguIBIRINsEan Wiy
n7ld bone graft WAl s B awe ey
sl Tiwdn gunddndn steroid uiladavils




[
(AR ERIFERL

o [V - =
U 56, ntiufl & Jamiay 2547

ﬂi'lﬂ'l‘a'Fi'lﬁﬂ Mecrotic Bone Removal

U733 QTIAITIN, UAZADIE

A lAalsn wideldiinisdnulaaguifidne
steroid finavnlfinazandulsaiaiu wiadnlinas
M7 necrotic bone removal W&t lliac bone grafting
Lidszaunadida naveenn steroid Faniradiu
vaslsafanathudefifasdnmunisinesall uas
arsldmanguitamuiuannsinnillusnan

Hodatrsannsfnyrifia fauouiilneates
sepsna lunaianiuaanisinesedilas i
Weaua 1 1 wafiwaszniuiu e anising
TaeAad dranaaslimnzluiesses Ficat o, I
v}ﬂ?ﬂﬂ'[unmhm"m%’nmﬁwﬁ%ﬁ aasiRanguoeli
WM EAN

NI77M47 avascular necrosis of the femoral
head 7281 Ficat Iib, Il TatfT necrotic bone remaval

v oo
FENANTRIIE

1. Fairbank AC, Bhatia D, Jinnah RH, Hungerford DS,
Long-term results of core decompression for ischaemic
necrosis of the femoral head, | Bone Joint Surg [Br]
1995; TTH: 42-49,

2. FicalRP Idiopathic bone necrosis of the femoral head:
early diagnosis and treatment. J Bone Joimt Surg [Br]
1985; 67B: 3-9.

3. Harris WH. Trawmatic arthritis of the hip after
dislocation and acetabular fracture treatment by mold
arthroplasty. I Bone Joint Surg [Am] 1969; 51A: 737,

4, Herberts P, Ahnfelt L, Malchau H, Stromberg C,
Andersson GBI, Multicenter clinical trials and their
value in assessing total hip arthroplasty. Clin Orhop
1989; 249: 48-535,

5. Huskisson EC, Measurement of pain. Lancel 1974;
9: 1127-31.

6, Eerboul 8, Thomine 1, Postel b, Merle-d' Aubigne
R. The conservative surgical treatment of idiopathic
aseptic necrosis of the femoral head. J Bone Joint Surg
[Br] 1974; 56B: 291-96.

7. Mont MA, Carbone II, Fairbank AC. Core decom-
pression versus nonoperalive management for
osteonecrosis of the hip. Clin Orhop 1996, 324: 169-
T8.

& Mont MA, Einhorn TA. Sponsellor PD, Hungerford
DS. The trepdoor procedure using autogenous cortical
and cancellous bone grafts for osteoncerosis of the
femoral head. J Bone Joint Surg [Br] 1998; 80B: 56-
62.

9. Mont MA, Jones LC, Pacheco 1, Hungerford DS,
Radiographic predictors of outcome of core decom-

and iliac bone grafling 1ﬂuﬁnmmﬁﬂnuﬂa Tung
wenanazfiuianszandoasinnl¥ dnsraziaani
sueFRwAsudedon nsinuitidauanainis
Unmasuazannsniandasstnnldmmiussesun
Fananisineniidaliigedn dusaiinanainnis
tdim wiantsinnarldeuesdiendanistindin
atalsiniudanaiinisguasaianszgniaazinn
ﬂ:&un’mﬁﬂnr;jﬂwﬁmﬂuﬁwi’wﬂqﬁﬁﬁmﬁmﬂ
N33 guae nontraumatic avascular necrosis
s=t Ficat Iib, Il fasindn@afnedafiseeuiingg
fsruniesseanisldien steroids wavFannunas
fquiadvansrandeasinn deiluadanisdnfvies
{rauazyia linasFnenduman

pression for hips with ostconecrosis stage 11 Clin
Chthop 1998; 354: 159-08,

10, Mont MA, Jones LC, Sotereanos DG, Amstutz HC,
Hungerford DS. Understanding and treating
osteonecrosis of the femoral head, Instructional Course
Lectures 2000; 49; 169-83,

11. Musso ES, Mitchell SN, Schink-Ascani M, Bassett
CA. Results of conservative management of osteone-
crosis of the femoral head. A retrospective review. Clin
Orthop 1986; 207: 209-15.

12, Plancher KD, Razi A, Management of ostconccrosis
of the femoral head. In: Tafet R, ed. The Orthop Clin
Maorth Am 1997, 28: 461-77,

13. Powell ET, Lanzer WL, Mankey MG, Core decom-
pression for early osteonecrosis of the hip in high risk
patients, Clin Orthop 1997; 335: 181-89,

14, Rosenwasser MP, Garino JP, Kiernan HA, Michelsen
CB. Long term follow up of thorough debridement
and cancellous bone grafting of the femoral head for
avascular necrosis, Clin Orthop 1994; 306: 17-27.

15. Stulberg BN, Davis AW, Bauer TW, Levine M, Easley
K. Osteoncerosis of the femoral head, A prospective
randomized treatment protocol, Clin Orthop 1991; 268:
140-51.

16, Warner JIB, Philip IM, Brodsky GL, Thornhill TS.
Studies of nontraumatic osteonecrosis, The role of core
decompression in the treatment of nontraumatic
osteonecrasis of the femoral head. Clin Orthop 1987
225: 104-2.




