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Ot X-ray"‘ olFaze] U= %, xray’d ol’del BEE Ase 49 2 Y oF 75 Fxoa,
= -F-oll MR T2 3ollA ol 5371 vehd= SPSS 11.5 version L2 1#L o] 83l T ZAAE
Ao g :6} ok, ofg] EdoA AUAE AAHE I 3 AHEA (simple logistic regression)3} &3} 22| 2¥
o] 2loj B AAIHIAMA FALAE steroid AHEHE EA15) 3] A& (multivariant logistic regression)< A 3435}
QI 5 o|AS A3 B ME =5 olA FR/, o}, p-valueZl 0.057]9kQ1 A& BAZHOZ fFo3 A
oA o) SF AT I K FE AP SAZ A F o 2 A3}t
Barol e Barol ] A S ol HeIA FEES ol 2 o
JAZ, o] 2| o] 57 A& A {5, JA AR =
A} o3, FEoN Woldgto] ek AN UHBE  OEIF FUA AL AR AE % sidolgle
T84 FAAE B AlR7EA 9] steroid 9] 482 o i AHL 33241089, 19~604) At FAE= 329
At gom, g =5 FEA YA HAsHA] g 7 oAz 229 0| F A3 Xk & AP F o2 st
A= tE =T F3A ArAE 2AS o] Hd HA ) qE =T 784 AR % ‘&% 717+ F 36.87014(H
& A85k91aL, hydrocortisone 0 8 & g Fs}a} ol 9, 5~9271e)ell o, Fold F YEITF FEA
o =2 A AAR AR oA 2 o] XA of 552 AR g 7|7k i 26 SHLCES, 10~7871€) o] A
S fﬂ]‘ﬂo}ﬂ A A 7‘4 A& Aol ujgt zpol7} par ot F 547 10489 thE=F 7384 JrpL 2
A EFA vdge] B X85 BEF 0 F AMLFIER o= ARCO stage 12 14, stage 1I= 259, stage I10]*-2

Table 1. Patients with ONFH & Without ONFH Characteristics

with ONFH (n=54) without ONFH (n=54)
Age 33.22£10.2 37£15.3
Gender (Mde: Female) 32:22 32:22
Dx.-ONFH (Months) 36.8 (+18.6) -
BMT-ONFH (Months) 26.5 (n=32) -
BMT
Autogenic 3 7
Allogenic 29 15
Total 32 22
TBI 22 15
GVHD 20 7
Underlying Disease
AML 11 13
ALL 8 10
CML 9 12
AA 17 13
MDS 3 2
ITP 6 4
Total id 1949 969
otal Steroi 890 mg/BMI 430 mgy/BMI
0~0.50 g/BMI 26 35
0.51~1.00 g/BMI 11 12
1.01~1.50 g/BMI 8 6
1.51 g/BMI- 9 1

ONFH: Osteonecrosis of Femoral Head; BMT: Bone Marrow Transplantation; TBI: Total Body Irradiation; GVHD: Graft Versus
host Disease; AML: Acute Myeloid Leukemia; ALL: Acute Lymphoblastic Leukemia; CML: Chronic Myeloid Leukemia; AA:
Aplastic Anemia; MDS: Myelodysplastic Syndrome; I TP: Idiopathic Thrombocytopenic Purpura; BMI: Body Mass Index
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Fig. 1. Total steroid dosage & frequency in steroid dosage interval in patient with ONFH & without ONFH.

Table 2. Risk Factors as Assessed by Simple Logistic Regression

YA S B M THEIZF 2 DA -}

ANA= 7o7h AE T, BA A T A A A tE]
=5 F8A AL A AA7EA 9] steroid T4 85
2 19.4 g (890 mg/BMD)o| AL, thxaolA] ek 5 34
NE & AMESE 832 9.6 g (430 mg/BMI)e| At
(Table 1, Fig. 1). olde] Azkg @A ZHzko] i3]
e 2 5339 B4 e 2H R 0]E 1.5g/BMI
o]} A1&3t 3}oA] EATA 823 2o]S BTt
(Table 2, 3). ZF0|21& Al A} FoA = 7H7}e
Ad AL diste] E3])H E4E Aldstdlen TF
7ol AE AlgE 499 o] A o sFATo] U= 4
ol mFeA FATA R {23 xfo]E HolA] ¢k
Tt} (Table 4).

ZE|ROlE 15 g/BMIol AMEE go] BASHA L.

| 1 w/ ONFH

M w/oONFH

1.01- 1.51-
1.50

Variable Baseline Compared Odds Ratio 95%ClI Pvaue
TBI X O 1.79 0.80~4.0 0.158
BMT X O 2.12 0.98~4.56 0.056
Tota <0.5 g/BMI 0.5~1.0 g/BMI 1.23 0.47~3.23 0.669
Steroid 1.0~1.5g/BMI 1.80 0.56~5.81 0.329
>1.5 g/BMI 12.12 1.44~101.68 0.022
Table 3. Risk Factors as Assessed by Multiple Logistic Regression
Variable Baseline Compared QOdds ratio 95%CI Pvalue
BMT X O 1.76 0.69~4.46 0.235
Tota <0.5 g/BMI 0.5~1.0 g/BMI 0.92 0.31~2.72 0.881
Steroid 1.0~1.5g/BMI 1.29 0.35~4.73 0.701
>1.5 g/BMI 9.17 1.04~80.71 0.046*
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Table 4. Risk Factors as Assessed by Multiple Logistic Regression after BMT

Variable Baseline Compared Odds Ratio 95%ClI Pvalue
BMT Autogenic Allogenic 3.29 0.69~15.51 0.133
GVHD X (0] 2.87 0.87~9.47 0.083
Table 5. Risk Factors Reported by Major Studieson AVN
No.of  Follow-up AVN Prevalence  Assessment of Associations

Authors Patients  Period (yrs) SCT Type (%) Corticosteroid Role Found with AVN
Atkinson et al. 50 2 Allotransplant 5/50 (10) nr aGVHD, cGVHD
(1987)
Enright et al. 902 14 Allotransplant 28/624 (4.4) Multivariate Age, Disease Type, Allo-SCT,
(1990) Anaysis TBI, cGVHD, Alloreactivity
Wagener et al 43 3 Autotransplant 0/260 t test Age, Male Gender, aGVHD
(1991) Allotransplant 8/33 (24)
Socieet al. 727 15 Autotransplant 0/10 Multivariate Age, Initial Diagnosis, TBI,
(1994) Allotransplant 271727 (3.7) Anaysis aGVHD, cGVHD
Socieet al. 4388 19 Allotransplant 77/4388 (17.5)  Multivariate  Allo-SCT (93%) vs Auto-SCT (7%),
(1994) analysis TBI, aGVHD, cGVHD
Fink et al. 1939 17 Allotransplant/  87/1939 (5) Logistic Regression Age, GVHD
(1998) Autotransplant
Wiesmann et al. 272 nrr Allotransplant 17/272 (6.3) nr Allo-SCT, Male Gender,
(1998) Lower BMD at Femora Neck
Ebeling et al. 83 25 Allotransplant 4/52 (7.7) t test
(1998)
Stern et al.(2001) 104 3 Autotransplant 0/31 nr.. ) .

Allotransplant 10/104 (9.6) Corticosteroid Treatment
Torii et al.(2001) 100 Nr Allotransplant 19/100 (19) t test Y ounger age, Cumulative Steroid dose,

Pulsei.v. MPD Therapy, cGVHD

ANV: Avascular Necrosis; SCT: Stem Cell Transplant; aGVHD,cGVHD:;Actue/Chronic Graft vs Host Disease; nr:data not
Reported; TBI: Total Body Irradiation; BMD: Bone Mineral Density ;MPD; Methyprednisolone
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ABSTRACT

have hematologic diseases

Risk Factorsfor Osteonecrosis of the Femoral Head in
Patients with Heamatologic diseases

Yong-Sik Kim, M.D., Young-Phil Yune, M.D.*, Young-Wook Lim, M.D.,
Dong-Yeob Kim, M.D.?, Soon-Yong Kwon, M.D.?

Department of Orthopedic Surgery, Kangnam S. Mary’ s Hospital, The Catholic University, Seoul, Korea
Department of Orthopedic Surgery, Sun General Hospital, Dagjeon, Korea*

Department of Orthopedic Surgery, . Mary’ s Hospital, The Catholic University, Seoul, Korea’

Purpose: We aimed to clarify the risk factors associated with the development of ONFH by comparing patients
with hematologic diseases and osteonecrosis of the femur head (ONFH) to those patients without ONFH and who

Materials and Methods: The study population was limited to the patients admitted to our Hematol ogy-Oncology

department from 1 January 1994 to 31 May 2007. The patients were divided into 2 groups (those with ONFH, 54
patients and those without ONFH, 54 patients) and the risk factors for ONFH were evaluated by a comparative
analysis. We analyzed the effect of a history of bone marrow transplantation (BMT), graft-versus-host disease
(GVHD), total body radiation (TBI) and the amount of steroid used as the risk factors for ONFH.

Results: On the multiple logistic regression analysis, a total steroid use of >1.5 g/BMI was statistically identified
as a significant risk factor for ONFH. The history of BMT and TBI were not statistically correlated with the
development of ONFH. Among the patients with BMT, allogenic BMT and a history of GVHD were not statistically
correlated with the development of ONFH on the multiple logistic regression analysis.

Conclusion: Patients with hematologic diseases and who have used steroid >1.5g/BMI should carefully observed
because they are more likely to develop ONFH.

Key Words: Osteonecrosis of femoral head (ONFH), Hematologic disease, Steroid
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