HUL Rt

AL me (28 H)

it £ % 3% NHRI-EX95-9320EI

BREAARAREOLEBRHAABMEHE

N BRREYIFERTAFTHBEAZIEE ' TRE

HELH

054 & A R4 4%

! B OB SHBREXE

3t & X HF AT RBH 33

AEEPATHE B F1 A 18 E B4 12.}3 31 B

X KAARREEHEEA > FREAKKRER * %



T VFEHEALRRAE

3t £ M UHEHREYIPSRTATAEARIEE  BRE
it £ % 3R ' NHRI-EX95-9320EI

AT M B GLBREAE

HEEHARER

R A R HREE LHER RES BAR KAF H&E

M 6 F: HHEX - FTHRSaMERL- T & - BERE - BF-
BIRER - FHEA
Animal model, Avascular necrosis, Bone marrow, Chi
cken, Corticosteroid, Femoral Head, MR Imaging, Os
teonecrosis

B R4 B OREAHRABAAE(THE K5 =7)
O4FREARBESME
O B2 R mt %
O £k mRnBHmE
O 4%ast Rt EARE
O B2 BREIAAE
OB RBEBRSRRE
O82reny
O£ B2m%
O#HBLARMERRE
Ozgm%
O #eaapast i
O%kBEmME
MEWESERXB RH4LPIERRE



(1) ¥x#%
e
LAEZFERT KROBHABRBARENERARFH > UELE
K X#138(0,1,2%7) » 3£ B & #% 5 558 MW & / (Intramedullary pressure,IMP) - 47
THBERBTAHBALE e "HEFAVAR "Ikt |
Ao TIMPA % R 2REEE > SLHBETHL "ULEAHSHAREAHSSE
FHBA, HER-
o
BE O HIHASETHRAUNBEHERSE TR W E A LA BT HE
F %4 3% S£(Osteonecrosis of the femoral head;ONFH) » # % 1997 4 CuifoWang
[1]2A 2R F 232 T ONFHeY $y 4 K B X « 5 4 > Ficat [2]3% 4 4 % 4 ONFH
B BREBFTEOSRATRD » TEREFTHARAZHENR -
HBREGARFENAR  FZFALTREORHB A TI8EH > #3
HEREBFRHEY MBS o BERALCHERTRAELER
B E RS HONFHe A et B & R » BHH30,1,29) » BAARIMPR &
?%@ﬁiﬂﬁéﬁé@é&%% o ARE R ELIEMRIZ R -
FERER
DBERAEERSEFTHERGBEMY
RIMTREESBEY: 12)

1-(1)-1



HERFE AAZRERTHB 4T > £8625278) 3¢
B FwiTHHES 9 EE%RE 0 &k 3mgky/week #ITHERE - 55 0
Bam=3 1228 FHBE) 4 FHhass 1 Bam=1"1)-4
Bam=21218)-6@4am=1'12)-8B4A@Mm=1"1%)-10B@a®0=3>
38)-128a@=1"1%8)-
R ARHRERTHTY > AT —& 0% (51/128%) 4k A
EECEH T REGT AN > BERmR M3 EE > BRI AKAY -
FREAHRENWEBRERET > FRERAVNERFRERVHELES
100.0% (3/3) #tR @R & - &P - RFEAS50.0% (3/6)FsEME 4L » &
FALE A 3R E66.7%6 (4/6) » HB@Al & - R BT A% 6 RS R fa il
WAEAFHFEIERE -
FUARBROEFHEMER : 23)
G R —IBERRE > WL EHE -
F I HRe (EMEHK:54)
MRk
— HREAIEAEXHEHHTL KBEREAR  BrA=—AEs
BB [A-1] 7408 (4% )-[A-2)40-79:8 (8% )-[A-3) 808 |k (4% )

= R BEELHEESIMNGTH - L P68 (16%) £AAXAE

1-(1)-2



BB XS EmBIRIBPSE » B RMANGAEEARATI - BHEIEARIFLE
BIERR > RANBEBEARASH - R4R20G HF KB S8 B R R A B &
Bl EBHYFENAT 54 ¢

[B-1] F&& 1 %408 - 3 B /x4 43 B 829mg/kg > /£ 4466k (5€&)

[B-2] ##440-798 (19% ) Béasn % (B-2a) (B-2b) (B-2c) (B-2d)

(B-2a) #£#440-7938 > X4 $AE 823me/ke » £ 4112:8 (6%)

(B-2b) ##:40-7938 > H 82 4 A B B¥3mg/kg - £ 411938 (68&)

(B-2c) $#40-798 - 5B/ 4 48 B 823mg/kg » /£ 41408 (48)

(B-2d) ##440-7918 - [ B 4148 B 82 9mg/kg » ‘£ 44130k (3%)

[C-3] S#t A#80E - F% B i 4458 B 839mg/kg » 72 44160-180k (5% )
X (A) HRBat  aBHAS32RF/ MREE > FTHRA - FsEY
2 -EhiepAIRE  HBATHEIFEHNaBLER M &1
BR ARABRFTRN -BRFTHRY - RFARE =M S5 adhk
FErREBER S RELT LABRE MM (Fisher’s Exact test » P>0.05)

(B) A5 #7408 6% > 5 5t A F a4 ~ BT - B’ER
BZEFRCATREAHB AW ABER - S WHEREFRFTHENG T A
¥4E (P=0.0476) ~ B BB IS Bt £ (P=0.0079) 3% & A% B S5 30 84

BB tmpp3g £ (P=0.0476)¢ K5 m % % Bi%t (Fisher’s Exacttest) - g2 &

1-(1)-3



A TR AL HBATAORQHE L HEGBREBES T TRaE
RIR100963 £ (5/5) - R F ARSI tmBL3E 4 - BB 48 5 0%6(0/4)
A MEHRERFTHTRAMNZI00968 L (5/5) - £RF R
mpigt > HRAPATSHCAEL  mehBERSEOTRARNR
100965 £ (5/5)

F#40-79B @R > F A LBAR TR ~ RFHEN - RARRFLLER
RaBHBasasER SRETRTHAISFTREAE (P=0.0226)52
R A % (Fisher’s Exact teét)  ARRFEAN L > HBaTd
£75% (6/8) #4 > MmEhMEFFTHTRARZA100%%H 4 (1919)-
ta 3P LB - 8440-79:8 0 R BB EZ R REIBRES - AT IR K
R - REFRARZMIANTRERSBAGERER - SRETRD
- R4 3mg/kg/1238 ~ 3mg/kg/19:8 ~ 3mg/kg/40:8 =, & Img/kg g B E 5130
X %ﬁﬁﬁi%%%ﬁé%%ﬁ&ﬂﬁﬂ&ﬁﬂﬂ# (Fisher’s Exact test * P>0.05) °

Fi#4 KA B0E g 4% 0 5 Bl LBAR B SAI ~ TR - FAE=E
FNATRAAHBAGABER - PHERBTERABEREATR
4a % % B 5 (Fisher’s Exacttest » P>0.05)

M HBaAY > FEENRTHEN  RAAN C REAERE =N ER

BEERSHMB o PNA0E RS 0 BB LS BB BImgke  IEH66KE

1-(1)-4



BARR TR TIAEE - RTANNIE a4 - BT EAL IS b
P M Bak R - PF40-19 B E 0 £V A4 3mgke/1248 0 7T
BRBTBENOTHEEAAHB AR LR - ARNB0BeYHE » Bpib A S E|
FHRMEELE > ABLERCAHBERALE -
Q)RR R ) R FAMP)

#3¥HFa % ik ¢ A Ficat Fo Arlet £ 3t 69 7 & R i 47 IMP R E & K 8([2]
£ 148 HELRFRMNE IMP -

A2 tady PR 4 BIE R & R(AR)A0~79 BEd) > £ B2 ath P 5
H10 BEE A E ey (£ 65 & 4)(B2a —18 » B2b %18 » B2c — 1@ » B2d
NAE) °

BR AEZFHYSEHE IMP AR FHAL A 12 ~19 mmHg - ML 5EE
BEsSHayged » IMP % 25~82 mmHg - @4 B2b v B2c &+ & IMP(51 ~82
mmHg) 4& A% B 58 5 % B2a fo B2d 4825 ~44 mmHg) > 2 B2d v H — & &
%%]5M81 mmHg) -

N AL IMP AEE T S S UBBEEE PSSR - AT

| BROERT  Tho b £ 5 A LS E B 694§ 3mg/kg/19 i % 3mg/kg/40

THEBRHIMP AL ESBEXRRBRBVE -

1-(1)-5



Cuietal[l]in 5 & MR+ FAE 875 A2 6y ONFH £ 83 £ # P 4 48%
B R F BB A 12 £ % ¥ 53871 44 3mg /kg methylprednisolone i& 4§ 12-24
B AWEHARFRAANTALAR > FERFHAEBAZEEMELR
MR FERREZVHAFTREANRL -
BAARR=ZFHOBBETER A9 EHTURERAENRATE
RA 16% - inF 43t & R 8RBT F oo B3 T /5 Rk ey $3E -
HMER BRAENHZFHESE > BMANRWERE ol T !
(DEFLORFTRELHUG  EAMELRMARABAAETRDER -
QHRFEETHER  BPEEI LA ERFREHHM TR - BREFHERH
MARE ma A RBREN RISt PERARFTHAEN FHARLA
Bt - SEAAA D e JET A6 R B D BEALA T B BB - B
ERY BMESSFEHRERFAENTHEAIRFHEARAL &

LS BEMSTOE ARFTHAES IMPASHRE -
5580

1. Cui Q, Wang G-J, Su C-C, Balian G. Lovastatin prevents steroid induced adipogenesis and
osteonecrosis. Clin Orthop Rel Res 1997;344:8-19

2. Ficat RP, Arlet J. Necrosis of the femoral head. In: Hungerford DS, ed. Ischemia and
necrosis of bone. Baltimore: Williams & Wilkins, 1980;11-52

1-(1)-6



(2) #AxHz

ABSTRACT  In the 3rd research year, 89 chicken specimens were
reassessed with use of a semi-quantitative method (score 0, 1, 2) for various
histologic findings and age-matched chickens for statistic analysis.
Intramedullary pressure was measured in selected experimental and control
animals. Preliminary results indicated that significant changes in new bone
formation, fat cell proliferation and elevated IMP can be observed in
steroid-induced chickens. These data added new knowledge to the current

literatures in steroid-induced ‘osteonecrosis’ with chicken model.
INTRODUCTION

Many investigators have tried to induce osteonecrosis of the femoral head
(ONFH) with steroid in various animal models but failure. In 1997, Cui and
colleagues [1] successfully induced ONFH with a chicken model by injection of
corticosteroids. In addition, Ficat [2] has postulated that elevated intramedullary
pressure (IMP) might result in decrease arterial blood flow to the femoral head

and initial the process of ONFH.

With continuum of the two-year results of this project, the 3™ year data
added 38 chickens in both normal and experimental groups in order to perform
age-match statistic analysis. A total of 89 chicken specimens was reassessed by a
senior skeletal pathologist using a semi-quantitative interpretation (score 0, 1, 2)
for various histologic findings in order to determine significant changes in the
development of steroid-induced ONFH in chickens. Measurement of

intramedullary pressure also was performed in selected experimental and control
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animals. This report presents re-interpretation of histologic data and IMP results.

Results of MRI have been described in the 2™ year report.

METHODS AND RESULTS

(1) Development of steroid-induced ‘osteonecrosis’ in chicken model
Phase I study (n=12)

Material and methods Twelve white Leghorn chickens (eight female,
four male; age 25~27wk) were recruited. Nine experimental chickens received
methylprednisolone with dose of 3mg/kg/week via intramuscular injection. All
animals were divided into 6 groups and were sacrificed at week 0 (n=3; two
female, one male; control, without steroid injection), 1 (n=1; 1M), 4 (n=2; 1F,
IM), 6 (n=1; IM), 8 (n=1; 1F), 10 (n=3; 3F), and 12 (n=1; 1F), respectively,

after steroid injection.

Results One male chicken (1/12, 8%) was dead due to infection at age
of 33 weeks (six steroid injection) before the scheduling date for scarification.
This animal was sacrificed and prepared for histology immediately. Results of
histologic findings revealed fat cell proliferation in the femoral intertrochanteric
area (3/3) of male experimental chickens as compared to none in male control
animal. In female chickens, there was new bone formation in the femoral neck
(3/6) and red blood cell pooling in the intertrochanter (4/6) as compared to none
in the control group. The fat cell proliferation in the intertrochanter was not
remarkable in females, however. The femoral necks of most specimens were

easily broken due to unknown reasons.

Phase I1 study (n=23) Recruited more normal chickens for MRI study.
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Phase III study (n=54)

Material and methods (A) Sixteen white Leghorn female chickens were
recruited. All chickens did not receive methylprednisolone and acted as a control

group. These chickens were divided into 2 main groups by their age of

scarification as follows: (A-1): age =40wk, n=4; (A-2): 40~79wk, n=8; (A-3):

= 80wk, n=4. (B) A total of 38 white Leghorn female chickens were recruited.

Six chickens (6/38, 16%) were dead during induction period before the
scheduling time for scarification. These animals were not recruited for histologic
analysis. Another three chickens were excluded due to technical failure during
preparation for histologic specimens. Finally, 29 chickens were recruited and

categorized into three groups by age at time of scarification as follows: (B-1):
age <40wk, n=5; steroid, 9mg/kg/every other day for 66 times of injections;
(B-2): 40~79wk, n=19; (B;2a) steroid, 3mg/kg/week x12 times of injections,
n=6; (B-2b) steroid, 3mg/kg/week %19 times of injections, n=6; (B-2c) steroid,
3mg/kg/week x40 times of injections, n=4; (B-2d) steroid, 9mg/kg/every other
day x130 times of injections, n=3; (C-3): =80wk, n=5; steroid, 9mg/kg/every
other day x160~187 times.

Results (A) In the control group, histological specimens revealed some
degree of trabecular bone loss, bone marrow necrosis, new bone formation, and
fat cell proliferation. However, there were no statistical significant differences
among three age groups analyzed with various histologic parameters in three
anatomic femoral sites (P>0.05, Fisher’s Exact test). (B) In this age-match

comparison (age <40 weeks), there were statistical significant differences of
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new bone formation in the femoral neck (P=0.0476), fat cell proliferation in the
femoral head (P=0.0079) and neck (P=0.0476) between normal and
steroid-induced chickens (A1l vs. B1) (Fisher’s Exact test). In the femoral neck,
new bone formation was noted in 5/5 (100%) steroid-induced animals as
compared to 2/4 (50%) control chickens. In the femoral head, there were 5/5
(100%) animals with fat cell proliferation as compared to none in control group.
In the femoral neck, fat cell proliferation was noted in 5/5 ((100%) experimental
group versus 3/4 (75%) control animals. In age-match comparison (age,
40~79wk), only new bone formation in the femoral head showed statistical
significant differences between control and steroid-induced groups (P=0.0226)
(A2 vs. B2, Fisher’s Exact test). There were 19/19 (100%) chickens with steroid
induction exhibited new bone formation in the femoral head as compared to 6/8
(75%) control animals. The dose and duration of steroid injection were not
related to the differences of new bone formation in the femoral head (B2a vs A2;

B2b vs. A2; B2c vs,. A2; all P values higher than 0.05 by Fisher’s Exact test). In
age-match comparison (age=80wk), there were no statistical significant

differences among three age groups analyzed with various histologic parameters

in three anatomic femoral sites (P>0.05, Fisher’s Exact test).

Summary In normal chickens, there were no obvious differences of
various histologic findings in various femoral sites by age. For chickens young
than 40 weeks, steroid injection of 9mg/kg/every other day for 130 times could
induce significant new bone formation in the femoral neck and fat cell
proliferation in the femoral head and neck. For the middle-age chickens, there

was significant change in new bone formation in the femoral head after steroid
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injection with dose of 3mg/kg/week for at least 12 times. For the ageing
chickens, there was no significant histologic change at all even after high-dose

and long duration of steroid injection.
(2) Measurement of intramedullary pressure

Material and methods Measurement of intramedullary pressure (IMP)
was performed in 14 chickens (14 hips) with the method described by Ficat and
Arlet [2]. There were four normal hips (left) obtained from those animals in A2
group (age, 40~79wk) and 10 steroid-induced chicken hips (6 left, 4 right)
obtained from those chickens in B2 group (B2a in one, B2b in 2, B2c in 1, B2d
in 6).

Results In normal middle-age chickens, their IMPs were 12~19 mmHg
at the femoral head. In steroid-induced age-matched chickens, their IMPs wefe
25~82mmHg at the femoral head. The IMPs of animals in group B2b and B2c
(51~82mmHg) depicted higher IMPs than that of the chickens in group B2a and
B2d (25~44mmHg), except one B2d chicken got an IMP of 8 lmmHg.

Summary For the middle-aged chickens, elevation of IMP was
observed in steroid-induced animals as compared to normal animals. IMP
remained higher when steroid injected with 3mg/kg/week x19 times or x40

times rather than higher dose with longer duration.

DISCUSSION AND CONCLUSION
Cui et al preliminary reported steroid-induced ONFH in chicken model
with a mortality rate up to 48% in 83 chickens. They found new bone formation

in the femoral head in 4/12 chickens with 3mg/kg methylprednisolone IM
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injection per week for 12 ~ 24 weeks. However, femoral head collapse was not
apparent in any chickens, and lack of mention how many chickens had focal
marrow necrosis.

In our study, the mortality rate of steroid-induced chickens was only 16% in
89 chickens. In the 3™ year data, our preliminary statistic results was the first
report to show age-matched animals in order to obtain accurate data comparison
among normal controls versus steroid-induced chickens. With use of the strict
scientific methodology, our initial results should add new knowledge as follow:
(1) normal chicken growth without significant differences of histologic changes
in proximal femur by age. (2) For young group, steroid-induced chickens had
significant histologic changes in new bone formation in the femoral neck and fat
cell proliferation in the femoral head and neck. For the middle-age group, new
bone formation in the femoral head was remarkable. By statistic, there was not
apparent of steroid-induced chickens progressing to bone marrow necrosis or
collapse of the femoral head, although sporadic cases might sensitive to steroid
resulting in bone marrow necrosis. There was evidence of IMP elevation in the

femoral head in steroid-induced chickens as compared to normal animals.
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Scientific Exhibits

skeletal dysplasia related to thalidomide or aminopterin therapy during pregnancy will
be presented. The pathophysiologic basis for the bane findings will be explored.
Formai: A pictorial review of sheletal manifestations will be presented in a didactic fomnat,
using rediographic imaging supplemented, where appropriste, by CT and MR imaging.
Teaching Points: The increasing use of pharmaceuticals makes it incumbent upon the
radiologist to be able to recognize iatrogenic skeletal discase. Understanding the
pathophysiologic basis for the abnormalities will assist the radiologist in identifying
the pestinent findings. Physician awareness of the risks of various drugs will stimulate
the monitoring of the skeletal system for their adverse effects, allowing for timely in-
tervention whenever possible.

E249. Osteonecrosis of the Femoral head: Initial Experience Using
Dynamic Gadopentate Dimeglumine-enhanced MR Imaging

Chan WP!; Huang G.S.2; Liu YJ.3; Chang Y.C*; Jiang C.C5; 1. Depan-
ment of Radiology, Taipei Medical University Wan-Fang Hospital, Taipei,
Taiwan; 2. Department of Radiology, Tvi-service General Hospital, National
Defense Medical Center, Taipei, Taiwan, 3. Department of Automatic Control
Engineering, Feng Chia University, Tainan, Taiwan; 4. Department of Math-
ematics, Tamkang University, Taipei County, Taiwan; 5. Department of Or-
thopedic Surgery, National Taiwan University and Hospital, Taipei, Taiwan.
Address correspondence to W.P. Chan (wp.chan@msa hinet.net)

Objective: To assess intramedullary bemodynamic changes relating to severity of os-
temwomofdmfanmnlhead(ONFH)umngdynmcconm—aﬂmmdMng
ing (DCE-MRI).

Materials and Methods: Twelve patients (14 symptomatic ONFH) who underwent
DCE-MRI and had subsequent core decompression and biopsy of the femoral head
were reviewed. DCE-MRI was obtained with use of T1-weighted (300/25) sequence
on a coronal plane at 16-s acquisition time for each image for 5 minutes after bolus in-
jection of 0.2 mb/kg of gadopentate dimeglumine. Another 13 normal volunteers (26
asymptomatic hips) were recruited as control. Severity of ONFH was graded from 0
(elevated intramedullary pressure only) to IT (collapse) by MRI findings.

Results: In the femocal head, the peak (and rate) percentage of enhancement was
4.17+1.85 (rate, 3.49+1.86) for control hips, 3.74£3.05 (3.570.15) for stage O (n = 3
hips), 19.35+10.33 (12.10+6.87) for stage I (n = 5), and 46.56::25.40 (17.72:+4.45) for
stage II (n = 6) ONFH (Kruskal-Wallis test, p < 0.001). In the femoral neck, the peak
(and rate) was 7.40+6.26 (7.79+8.28) for control hips, 6.95+6.45 (13.15£13.41) for
stage 0, 12.62+4.81 (1322+11.36) for stage L, and 73.67£11.91 (27.7217.14) for
stage I ONFH (p < 0.001). The peak (and rate) of the intertrochanteric areas was
7.23+4.56 (6.9625.39) for contro! hips, 9.4314.69 (12.0117.74) for stage O,
20.24+16.02 (11.8215.76) for stage 1, 41.81221.31 (20.80+7.37) for stage I ONFH
(p <0.001). Contro hips versus stage I and I ONFH were significant in various fem-
oral sites (Mann-Whitney test, p < 0.001).

Conclusion: Increased i pesfusion in various femoral sites was noted
with progression of severity of ONFH as assessed by DCE-MRI.

E250. Dynamic Gadolinium-enhanced MR Imaging in Assessment
of Osteonecrosis of the Femoral Head: Chicken Model

Chan WP!; Kuo T.F2; Cheng CJ.3; Lin MEEY; Jiang C.C%; 1. Department
of Radiology, Taipei Medical University Wan-Fang Hospital, Taipei, Taiwan;
2. Agriculture College, National Taiwan University, Taipei, Taiwan; 3. De-
partment of Pathology, Taipei Medical University School of Medicine, Taipei,
Taiwan; 4. Department of Orthopedic Surgery, National Taiwan University
and Hospital, Taipei, Taiwan.

Address correspondence to W.P. Chan (wp.chan@msa hinet.net)

Objective: To assess henodynamic changes of various stages of osteonecrosis of the fem-
oral head with use of dynamic contrast-enhanced MRI (DCE-MRY) in a chicken model
Materials and Methods: Twenty-nine white Leghom female chickens were recruited
as experimental group. Each animal received methylprednisolone (3 mg/kg, IM) ev-
ery other day. All chickens received DCE-MRI before steroid injection (baseline) and
before scarification at week 0, 12, 19, 40, respectively, after steroid injection. DCE-
MRI was performed by using T1-weighted imaging at 12-sec intervals for 7 minutes
synchronous after intravenous bolus injection of gadopentetate dimeglumine, Histol-
ogy was staged from I to HIL Another 20 chickens without steroid injection were re-
cruited as control group.

Resulss: In the femoral hiead, the peak percentage of enhancement in stage I (n = 4
chickens), Il (n = 13) and Il (n = 12) discases was 84.6214.3, 103.5+44.8, 84.4127.8,
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respectively (p =0.47). The peak of the femoral neck was 92.3+13.6 for stage I,
91.7444.8 (II), 84.2123.3 (), respectively (p = 0.56). The peak of the intertrochant-
eric arcas was 101.8213.7 (stage I, 116.21:48.5 (II), 80.6+23.9 (I, respectively (p =
0.03). Pooling of RBC was remarkable in the intertrochanteric areas on histology. In
control animals, the peak in three various femoral sites of three age groups (week 25,
30, 35) revealed no statistical significant (p > 0.05).

Conclusion: Our results supported Ficat's hypothesis that intramedullary stasis in the
intertrochanteric areas can be a common pathway to initial the ischemic process of os-
teonecrosis of the femoral head, and DCE-MRI is feasible in detection of such hemo-
dynamic changes in a chicken model.

E251. Advanced Imaging Features of Gout

Russell JM.!; Bancroft L.W.!; Kransdorf M.J.1%; Peterson J.J.!; Berquist
THY Murphey M.D.34, 1. Diagnostic Radialogy Mayo Clinic, Jackson-
ville, Jacksonville, FL; 2. Departmau of Radiologic Pathology, Armed Forces
Institute of Pathology, Washington, DC; 3. Department of Radiology and Nu-

‘elear Medicine, Uniformed Services University of Health Sciences, Bethesda,

MD; 4. Department of Radiology, University of Maryland School of Medi-
cine, Baltimore, MD.
Address comrespondence to J.M. Russell (russell james@mayo,edu)

Objective: The purpose of this study is to define the imaging characteristics of gout on
magnaucmunancemgmg(}/ﬂu).oom;medtmnognphy (CI')andlBF-ﬂumo-z-
deoxy-D-glucose (FDG) positron emission tomography (PET) imaging.

Materials and Methods: Rmnq:ecnvemviwwasmndeoﬁheMRI(n:lh.Cr(n-
6) and FDG-PET (n = 2) studies in 14 patients with a documented diagnosis of gout.
Twenty-one joints and two bursae were affected. There were 9 males and § females,
with a mean age of 53 years (range = 24-84 years). Imaging studies were reviewed
for the presence/location of tophi and osseous MR signal changes. Tophi were evalu-
ated for size, signal charecteristics and enhancement pattern with MRI, density on CT,
and degree of uptake on PET imaging.

Results: Gouty involvement included the MTP joint (n = 4), midfoot (n = 4), knee (n =
4), lumbar spine (n = 2), thoracic spine (n = 1), SI joint (n = 2), hindfoot (n = 1), wrist
(n=1), IP joint of the finger (n = 1) and MCP joint (n = 1). Bursitis was identified in
the prepatellar (1 = 1) and olecranon (# = 1) bursae. MRI examinations demonstrated
tophi in all cases. Longest dimension of individual or conglomeration of tophi aver-
aged 4 cm (range = 0.9-16 cm). All but 4 tophi demonstrated signal intensity iscin-
tense to skeletal muscle an T1-weighted images: ane was slightly hyperintense to
muscle and three had mixed isointense/hypointense signal. All cascs demonstrated in-
tenmediate signal within at least portions of the tophi on fluid-sensitive sequences; hy-
pointense signal was also common, but varied according to the specific sequences
obtained. All tophi demonstrated enhancement on gadolinium-enhanced MR1s; most
were intense, peripheral and heterogencous. All tophi imaged with CT were denser
than skeletal muscle; two demonstrated distinct foci of calcification, The first patient
undergoing FDG-PET imaging had moderate uptake in the lumbar spine, midfoot and
MTP joints. The second patient had marked uptake in the thoracic and lumbar spine,
and mild uptake in the SI joints.

Conclusion: Although gout most commonty mvolvedd)efeaandhm.amulumde
of joints were affected. Gouty tophi were isolated or multifocal, and ranged greatly in
size. MRI and CT demonstrated characteristic imaging findings. Most tophi were
isointense to muscle on T1-weighted scquences, isointense/hypointense on fluid-sen-
sitive sequences, and enhanced intensely. All tophi were denser than skeletal muscle,
with occasional calcification on CT. Uptake by gouty tophi on FDG-PET imaging
was marked, moderate or mild.

E252. The Reverse Total Shoulder Prosthesis: Imaging Features and
Complications

Fayad LM.!; Keyurapan E.2; Fishman EK.1; Tasaki-A.%; McFarland EZ; 1.
Department of Radiology and Radiological Science, Johns Hopkins Medical
Institutions, Baltimore, MD; 2. Department of Orthopaedic Surgery, Johns
Hopkins Medical Institutions, Baltimore, MD.

-Address correspondence to LM. Fayad (ifayad] @jhmi.cdu)

Background: A new gencration of total shoulder prosthesis, known as the “reverse
shoulder prosthesis” (RSP), has been introduced into the United States as of April,
2004, The RSP has a novel design which reverses the usual ball and socket arrange-
ment of the shoulder, P'ﬂunglbanmtheghnoidfossamdaﬂnmfwemdnpou-
tion of the humeral head. In patients with advanced rotator cuff arthropathy, failed

hemiarthroplasty with rotator cuff disease or superior subluxation of the bumerus due



