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Cost-effective analysis for the imaging diagnosis of early

femoral head necrosis
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Objective: To evaluate the cost-effective analysis of MRI, CT, SPECT and X-ray in the adult early femoral head
necrosis, and investigate the more effective way for diagnosis. Methods: Eighty-two cases (129 hips) with early
FHN in adult (ARCO stage I~1I) proved by follow-up studies, pathology, or typical imageologic manifestations
were analyzed. All the patients underwent MRI, CT, SPECT and X-ray in the same period. With cost-effective
analysis, compare the cost of accurate diagnosis (CAD) of the 4 diagnosis. Results: There were statistical
differences in diagnosing early FHN in adults by MRI, CT, SPECT and X-ray. The smallest cost for accurate
diagnosis was X-ray. When X-ray made a certain or suspicious diagnosis, the diagnosis cost of MRI was nearly the

same, CT had the smallest CAD. When X-ray diagnosed negative, MRI was the most sensitive and accurately way,
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also had the smallest CAD. Conclusion: X-ray can be used to screen early femoral head necrosis, MRI is the most
sensitive and accurately way, especially the first choice of previous diagnosis when X-ray’s result is negative.

Keywords  femoral head necrosis (FHN); magnetic resonance imaging (MRI); X-ray computed; radionuclide imaging;

computed tomography; cost-effective analysis
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Table 1 The MRI, CT, SPECT and X-ray prices of level 3 medical institutions in Shanghai
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Table 3 The 48 hips diagnosis of MRI, CT, SPECT, which confirmed FHN with X-ray (hips)

(OESPIRES Wiz H5E B o /% DM /% ETR 2R /oo
MRI 48 0 0 100 100 752

CT 42 4 2 95.8 87.5 544.0
SPECT 40 8 0 100 83.3 828




62

I R S Fi 4R, 2015, 35(1)  http://www.lcblnet

2.4 MRI. CT. SPECT X X & ¥ S ¥ BA A9 2
i E 5

MRI, CT. SPECTXXZF F 2 Wi 112
Wi 22 A B R X (He=35.43, P<0.05); PiBiLL
#, MRI5CTIx*=30.32, P<0.05; MRIFISPECT
x*=26.10, P<0.05; CTHISPECTHx*=0.27,

P>0.05(#£S). MUMEM, EXLTH AL,
MRIZ B (0 SR P R B I 28 & LB T CT
SPECT . J&AZEE /0, MRIVE N i 2% FH B9 A6
A, FEXZOT R B AL poR H B AR R, T
UL AT B = i S AL, RS B ik

3R 4 MRI, CT. SPECT X{ X &-F R AJ % FHN Ky 44 BRAYISHTIESL (BR%Y )
Table 4 The 44 hips diagnosis of MRI, CT, SPECT, which suspected FHN with X-ray (hips)

EEWIReN iz A 5E [ B /% HERATE /% Effk S / o
MRI 43 1 0 100 97.7 769.5
CT 38 6 0 100 86.4 551.2
SPECT 22 20 2 9S.5 50.0 1380.0
& 5 MRI. CT. SPECT Xf X £&F R iSHiBA 1R 37 BEAOIS W B (854 )
Table 5 The 37 hips diagnosis of MRI, CT, SPECT, which excluded FHN with X-ray (hips)
Tor s 7k Wiz T 5E [ BB /% HERATE /% EK S / o
MRI 34 3 0 100 91.9 818.4
CT 11 20 6 83.8 29.7 1601.1
SPECT 13 18 6 83.8 35.1 1963.8

3 iTit B AT RE R, H TSRz, JUHXY

FHN H IR 9 BIL i AS T 70 3l 4 45 78 e LA
T, BRI IR AT TSk R R, i e B AR
BARMERE, NEHNMREAR A2, JUHERY
TS 0 K IR T —E M BhD . RIS 182446
X FHN Y FUHIZ B A fE AR W], XZF R 34 A
i, B, HAE Wom 57 a) BRI B 5677 1 LA K
B Sk S 07 A T CTAIMRI,  HRi/E J BeE sk
B PERSERY 1 ek A ik, HINIERRYE, %5
HERIZ BRI TE . CTSXEAMIL, FERGAE R )T
T HA 2 B, ASLRE T WS /NG B 4
A %) S 7 A ok ) Ui X2 SF o A % A 41 3R AT
g kb, T ELAE SR /N R GO R T R 5T T B
PSR NER i s N N A B % 51 Xk (AR Sy s (TR AL
B TXELH, AT Al R Wy B A A i
Y. SPECTE TIhfe ey, J e 26 4 i 37 A
OGS . BT UE R R B R, HRR R
%, SRl 1 T 5 0 R 2 20 SR P A 2 T
fdi SPECT7E 2 Wi 4 i A FHN o A 45 S e 2217
MRUELA 2205 57 A% A o R 0 L B 25
T L3 o He A7 0 8 B e R R [ e e, TR
TN AR R A AR AL B TR, 3 REAR LA S A

TE B S 0 R LA A RE AR S eI
PR BELL L0, ALK SRAEFNBE I N 1B 2
PELF 4k A 2E S AL X 32 B2 Tl 4
P o B S A, O A T 4N T IR BE B B
MRIF] B I8 0 S8 R R AT, s s o F IR FE X
FE PEB A BB, LI MR ] F6 B0 S 4
WHERLETE PN EREHES, cTihA
WA 5 I R TR A T RSO PR AR B B
WHBE G, A RED LA T, MRURLA]
R IR AR TR AE TR S B A ERAS , 18 RE M J HEL AN
A=A S Ty RS 05 B ARHIF ST X 4R A A 5
P2 WL N FHN A B8O e MR 25 A LB K
M, MR, HIRCTHISPECTHIY, XV A
. Wik, MRIFTEEI2W S AFEN, Jf 0] HER 7
WA U

ZIERN KRR A RS, 8 AR RS AT
(I, AHFIEHR R 2 W30 RN FHN B 5
G A A, M AFHNE G A, ik
WK R B B i E 2 . KN . g5 AN
X LA FHN DL KA 8 5T RE IR A L, ik
PR 2% R BB S IR BE RS B S IR X R F, SR B
BRiZ Wr, T AT AR 5 I PR 77 2 e e 2 A T H



HURBCR S IRFEAG S W AR S T B, 55

63

M MMRIK A . XZF- Rl 864, nliTCTh:
A5 CTHFN Y A 2 8 YR A s B i AR o) 7
A W, BB A, G R A J ORY TE Y 35
B, X XTI R P anfef iRy JE # B2, CTiR X
WO BRI Z WA H B, —HEEAT
BERFARE T, X&F R IEE BN FHN & 5 2
H, A HEATMRIG & 2 W XL R Es
WAEm fE B, AT CTRMRIK A . /D
EUMRIAS A5 AT 58 #2000 W P BE U WS . MRIAS 25 i
EAHBESLIRAE, WG AXZ T/ fCT b 3,
1M JC T FMRI, SPECT—AVENE L, HE L
HSPECTHK: £ 1 &, HIsE SRR T2,
Bk BHPE{H AT SEFHN S B SPECT FAE U FHN & /&
B HITMRIG A2 .

MRI. CT. SPECTJ& X} T-XZ ) S it 1y 5%
BRI WS, AR B E X R KA AN RS
F T Re SR EME, (HAG A 2 By 5 . 4 HAH
XoF Xk 1 15 K M SR A 75t M X R ARG A 25 L™
AU AN AN H B R A2 7 I,
R E W AT R, SO IR Y Mok A
TWHREHNEZEN—AH0. EIRE, IFK
B AR Y Rl A R R A A Y TR T RE S
BETRE R AT . HIL, HEABREKL
A RLAR AR AS AR 5 30 22 8] 4 48 A A Y S 1y
R, DA TR AT LUES BY 22 A HE 48 WA Ak
S AR R T R A S AR L
AR B AR 22 S B 7 1 H A, BRI B AS RN Ak AR
WA T ) 8 18 Ty 58 22 ) 9 AR SO A T PE

B2 WP R AR R R e AT P B O, R
BRAS SE: [ 22 FH A% SR PR 19, 108K 25 A PR E0AS
EEE R, TR LLGE 2 5 1 0 S BOR Y, AN
WS R IRITROCR L ARRBER O . A A R
&L MEM SRR, SR EA—ENER.
A 5T LA Sk T3 IR BE /Y IE B 4G H SRR SICR 48
FRUEAT HEAE, Al DLEBRIEM ARG A O BRI,
SR BR B 7 0 R %) A e B s A R Ak o
XL PEMREAREMA . Wi, BT R
JBE 3k IR AL R B ARG A 2 55 A 0F A, W AN
I R S B DT A1 5 A5 G A 0 3 SR s, A A B Ok
A 2R AR L ORI 0L el A G [ D S B S 3 i g
PRES I H A B0 E . 1297 MRS R 22 A, B R%
5 B FH B B WA AR B

KL, XEZRAE g — Fl i k& AH X1 B A9 K A
B, WS A HAE R L T M MRIVE N —Fh
B B HER PR ARG A T B, AR I 2 R FHAEX

AT Rzl A, (H0E B FHNAY & fE R B
N, WEBRAE SR RS W7 A A E . R E T
AR AN RN LR, A HERR TR AT S
el ] 17 9 25 2 A6 A J7 UM IE IR, 4 BE HLIE 45 5
A BB FI T o AR 8% 45 0 A v A AR A 7 i B T
A U A T TR L, — AR A sk
PRl IR, 55 A0 ade 1o B 5 S B T 3 30 ) A A
7 AR o X R BEE Sk IR SRR B E T, A
R AR, Al LT R R, b e
VBN E ARG AT RED T T IR R, R
AT Y BT IRAS R Y Dy R R Ok
REIA o

S 3Lk

1. Ficat RP, Arlet J. Necrosis of the femoral head. In: Hungerford DS.
eds. Ischemia and Necrosis of Bone[M]. Baltimore, MD; Williams and
Wilkins; 1980: 171.

2. BTG BT IR 551 E AT S (20 10/1).

The catalogues and prices of medical institutions services in Shanghai
(2010 edition).

3. Mitchell DG, Rao VM, Dalinka MK, et al. Femoral head avascular
necrosis: correlation of MR imaging, radiographic staging, radionuclide
imaging, and clinical findings[ J]. Radiology, 1987, 162(3): 709-715.

4. ORBERE, BOMN A, JEAEY, SF FUBBCE S B P ERSEE AR B Y
SEYSIFTELT]. I AU 22 2%, 2002, 21(5): 392-396.

SONG Yingru, HUANG Zhongkui, LONG Liling, et al. Experimental
study of early avascular necrosis of femoral head image models[J].
Journal of Clinical Radiology, 2002, 21(5): 392-396.

S UREE, KA, TEAAR, S8 AR MASOM U Sk SR IR SE A2 W
LB E ] b R RSAR IR, 1998, 9(3): 182-183.

XU Baixuan, ZHANG Yongxian, TIAN Jiahe, et al. Radionuclide imaging
in the diagnosis and predictive value of avascular necrosis of femoral
head[ J]. Chinese journal of clinical image, 1998, 9(3): 182-183.

6. TR, EAEDF, TS, S5 R VERLE IR R 1 R AR B
WARARLT]. W B2 2f 2R, 2000, 20(1): 42.

MAO Keya, WANG Jifang, WANG Yisheng, et al. Early radionuclide
bone imaging change of alcoholic avascular necrosis[J]. Chin J Nucl
Med, 2000, 20(1): 42.

7.  Steinberg ME, Hayken GD, Steinberg DR. A quantitative system for
staging avascular necrosis[ J]. ] Bone Joint Surg Br, 1995, 77(1): 34-41.

8. Bozic KJ, Morshed S, Silverstein MD, et al. Use of cost-effectiveness
analysis to evaluate new technologies in orthopaedics. The case of

alternative bearing surfaces in total hip arthroplasty[J]. J Bone Joint



64

I R S Fi 4R, 2015, 35(1)  http://www.lcblnet

10.

Surg Am, 2006, 88(4): 706-714.

Briggs A, Sculpher M, Dawson J, et al. Modelling the cost-effectiveness
of primary hip replacement: how cost-effective is the Spectron
compared to the Charnley prosthesis? CHE Technical Paper Series 28.
York: University of York, 2003: 51.

Fitzpatrick R, Shortall E, Sculpher M, et al. Modelling of cost-
effectiveness of THR: methods and results and discussion in primary
total hip replacement surgery: a systematic review of outcomes and
modelling of cost-effectiveness associated with different prostheses[J].

Health Technol Assess 1998, 2(20): 17-32.

AXEIA: &5, s, ROk, WA Bise, fLc . R
JBe B Sk R BESEAG 2= W 0 AR 42 43 ()], I R S 2 ik
2015, 35(1): 59-64. doi: 10.3978 /j.issn.2095-6959.2015.01.016

Cite this article as: JIN Lei, HU Kejia, WU Yongwei, RUI Yongjun,
LU Yao, KONG Youyi. Cost-effective analysis for the imaging
diagnosis of early femoral head necrosis [J]. Journal of Clinical
and Pathological Research, 2015, 35(1): 59-64. doi: 10.3978/
j.issn.2095-6959.2015.01.016

11.

12.

13.

Vale L, Wyness L, McCormack K, et al. A systematic review of the
effectiveness and cost-effectiveness of metal-on-metal hip resurfacing
arthroplasty for treatment of hip disease[ J]. Health Technol Assess,
2002, 6(15): 1-109.

Bozic KJ, Pui CM, Ludeman MJ, et al. Do the potential benefits of
metal-on-metal hip resurfacing justify the increased cost and risk of
complications?[ J]. Clin Orthop Relat Res, 2010, 468(9): 2301-2312.
Petrou S, Gray A. Economic evaluation using decision analytical
modelling: design, conduct, analysis, and reporting[ J]. BMJ, 2011,
342: d1766.



