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#& 1 RADIOLOGIC GRADING OF STRESS FRACTURES ( Arendt EA %)
X-Ray Bone Scan MR Image Treatment
Normal Normal Normal Normal None
Grade 1 Normal Pogrly defined area Positive STIR image 3 weeks rest
of increased activity
Grade 2 Normal More intense but still Posllt.lve STIR plus 3-6 weeks rest
poorly defined positive T2
Discrete line (?); Sharply marginated area Positive T1 and T2,
Grade 3 discrete periosteal reaction of increased activity focal but without definite 12-16 weeks rest
() or fusiform cortical break
Grade 4 Fract'ure or periosteal Morg intense transcortical Pps1t1ve T1 and T2 fracture 16+ weeks rest
reaction localized uptake line
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Stress reaction 72 % a5 1L H ARFEI AV B 2 HGE <16 5%, KT =27 L—Y—O EiEmAEsic g

LB SN TR0, BRCKEO STER TR
EnM. F, EHEBEHOZHICEWTEY
N OIE I ENEREITICE S £ TO staging® X°
grading ZiLET 5 HikE LTMRIDNAEM & Sh
TWD ™, 2O TESTEITORBER TH S stress
reaction DIRAECTH O REZ BRI Z H T LT X
n, BEEFEHE, L0 REHORE L FHER
MAGE L 72D L ENTWD ™. AJEFI S Arendt 4y
V123 T grade 2 72U U grade 3 O S BT (3
1) LRI bicky, REICHE RS
BT HZEMTEEbDEEZILNS.

— BN S BT kI E s TS Y.
ZOFKNELTHEESRTHWD LT A — D
=YL LT ET I RAX—ERARENET L,
BRI HAET 2 HIERIE & ABRIER T S
TW5. EHOREIENE 5 & stress fracture D 15 R
DT EOWEND D Y. AIEFNTI W TIE BMI
23 18.7 TIEH FIMEIZITVAS, A BRI
R RBIREBITELS oo, L LAANDREL
ELTCHROMAENRZWEDZ L ThHoT2. Fi2
ABITIZIEACILEDD LD L THAT-DOTER
PET AV — FOZHUIZIZH T E S 2. L,
A lE B IHIE LD R WS, K AERTICAHS 2
FPREESEITOMERS DL Z L 2E 208D &,
— AN E OFENREA L SNDHHFFELMHIT
EEH, FHTHIRME, LHIXeRMAEBXD
BB A L2 &2 BB ENE D stress reaction J§
JEICRBLES 2200 LE20Nn5. #BFHEM
HKRASCEFNEICEET LI LOEENITS > F
THARWR, FEFICHLEFOERFMOMLE, 25
NIR T2 E DT BRI O FRGE WENEE
N5, EHEIITTRICHELTERERIIZ 2N
LENTWBER, EBICHES DRI 5 H CIX
FCiEhn? s Tng, 1Ty FIRES BT
VIR H FFEME L LT, BEkZ E o throwers TIEf
BEEN L 0 I pLICHE & B AfREME, I TR T = A7
& O swingers “C I3 JE P LLE 2 4L 2 2 ATREPE DS M
NWEEINTWE Y REBIOEEFITIEZE IV o
B LW, BIELZHA RO MRIRES A
HThHrIEeREDHBNRLETHDLEZEZILN
é 1,9).

-285-

A= L 7= stress reaction @ 1 il & i L7=.

« MRI |Z X 1 stress reaction <> B 548 A3 R U 7= Be s
TR L, ZMERTsZLicky, B
Wi sncalzsEqx b,

(x @kl

Pluim BM, Staal JB, Windler GE, et al : Tennis injuries:
occurrence, aetiology, and prevention. Br J Sports Med.
2006 ; 40: 415-23.

Lee JC, Malara FA, Wood T, et al : MRI of Stress

Reaction of the Distal Humerus in Elite Tennis Players.

Am J Roentgenol. 2006; 187: 901-4.

Silva RT, Hartmann LG, Laurino CF : Stress reaction of

the humerus in tennis players. Br J Sports Med. 2007; 41:

824-6.

Fredericson M, Bergman AJ, Hoffman KL, et al :

Tibial stress reaction in runners. Correlations of clinical

symptoms and scintigraphy with a new magnetic

resonance imaging grading system. Am J Sports Med.

1995; 23: 472-81.

Arendt EA, Griffiths HJ : The use of MR imaging in the

assessment and clinical management of stress reactions

of bone in high-performance athletes. Clin Sports Med.

1997 ; 16: 291-306.

Matire JR : The role of nuclear medicine bone scans in

evaluating pain in athletic injuries. Clin Sports Med.

1987; 6: 713-37.

Deutsch AL, Coel MN, Mink JH : Imaging of stress

injuries to bone. Radiography, scintigraphy, and MR

imaging. Clin Sports Med. 1997; 16: 275-90.

Ishibashi Y, Okamura Y, Otsuka H, et al : Comparison of

scintigraphy and magnetic resonance imaging for stress

injuries of bone. Clin J Sport Med. 2002 ; 12: 79-84.

Barrow GW, Saha S : Menstrual irregularity and stress

fractures in collegiate female distance runners. Am J

Sports Med. 1988 ; 16: 209-16.

10) Hoy G, Wood T, Phillips N, et al : When physiology
becomes pathology: the role of magnetic resonance
imaging in evaluating bone marrow oedema in the
humerus in elite tennis players with an upper limb pain
syndrome. Br J Sports Med. 2006 ; 40: 710-3.

11) Sinha AK, Kaeding CC, Wadley GM : Upper extremity

stress fractures in athletes:clinical features of 44 cases.

Clin J Sport Med. 1999 ; 9: 199-202.

1)

2)

3)

4)

5)

6)

7)

8)

9)



