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Double Oblique MR Images of the shoulder:
Comparison with conventional images

Taisuke Sasaki, Yoko Saito, Hiraku Yodono,
Hiroyuki Miura, Atsushi Shinohara
and Shuichiro Abe

[Purpose ] Because the scapula is not only slanted on trans-
verse sections but also inclines on sagittal sections, we now
perform shoulder MR imaging using double oblique images
(DOI), which are planes perpendicular or parallel to the long
axis of the scapula obtained with oblique sagittal scout im-
aging. The purpose of this study was to evaluate the useful-
ness of double oblique shoulder MR imaging. [Materials and
Methods] MR images of shoulders with operatively or
arthroscopically proven lesions (20 cases) that had been ex-
amined on both conventional images (CI)and DOI were ret-
rospectively reviewed. DOI were compared with CI not only
in terms of diagnostic performance but also in their ability
to identify the details of shoulder anatomy. All MR studies
were done with a shoulder coil on a high-field (1.5T) unit.
[Results] Although the accuracy of DOI in diagnosing shoul-
der disorders such as rotator cuff tear and labrum injury was
not as good as that of CI, DOI were better for identifying or
discriminating muscles and tendons of the rotator cuff, labral-
bicipital junction and anterior band of the inferior gleno-hu-
meral ligament, and for recognizing the correct position of
the glenoid labrum. [Conclusion]MR double oblique imaging
of the shoulder provides more detailed information about
shoulder anatomy and disorders than conventional imaging.
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3 <, BEIZRTMR imaging (BVF, MRI & #E5) 947 &
o ZENECEITH S, BIGEE R BB ZL &
x5 AMRIDA FAEOMEIZS WI9H, PEAOIRIEE I &
% W{E TR O L5, BOREFEEELRZ & LHEEsED
ERERVEINEIE LIZ W E85H o7, 5 24 E
THASHT T IS T W B 2250 Tl CRIRIE T A8
AT WA 20, FEROBIHE D 5\ IZFHLTEIREF
R HERIH L CTHEICETH 5 WP TIERWE
ENREREEZ SNA, iU s g % ki &
LCEPFICETTS 2 WVIHTREE, $4bb ER
(R CHBE OMRI % fifT L TWb, 4, “EFMT
W% & PEROPRIZIN I & H W% g, Mt LARARmE
PRSI OTHET S,

PO

19934 5 H 4519964125 £ CTORIZ, MRIATHET S h
BIER B & VT IS & ) FRZEATHERE S L 72200120/F BY &
EMHE LA EFIXISED 5625, FH26kE, BiEle
B, k4B THL, BRKRBEHIEREMERTBES 5\ ik
AEER DS L £, HHEELRLEDODAR— V2
ET B b0 3B, FMER S BRI O FE A 16l
TOoTHD., HEHED L \VIETFMNIC & 2B HHREY
BB & 517 B8 S O (Bankart lesion) 75157,
ki BE OO B % & i (Hill-Sachs lesion) #512J8, Superior
Labrum Anterior and Posterior lesion (LLFSLAP lesion & i
TIDTIE, BEHEGF 2HTH 5.

V-

WEOHEEE LT, $FETRDMmEE L TOREKE
% 555 B - IRERIET (AT A 1 1% (Conventional Axial
Images, PATFCAILBET) &#if& L, Ol ZzEREL L
TR 95 1 PAT 2 BRI 42 (Conventional Oblique Coro-
nal Images, LA TFCOCI&Mgd) 28pf$d 5. R ZEFMLH
GoizoOfE D & L TOFMIFIRETE % CAID S5,
FILZLIRITZICCALZ & NZCOCIDIRGH 2 X T5 &£ &
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LS ORILH L &% 5 N ZFoEimoEf#iIc LT
BZEATH B WVIEFEAT TR WS L A%h» 5 (Fig.1A, B). &
MRIRGETORBEEFICETS S I TFT 2 REE
(Fig.1C, D) %5456 N7z Hifg % — EFHAKETE (Double
Oblique Axial Images, LLFDOAI&BET ), %&b UM EH}
(L IR T2 (Double Oblique Coronal Images, L FDOCI &
Bg3) & L7z, MFZEE L. 5T EEMRI Signa Advantage
(General Electric Medical System, Milwaukee, WI) T, J§H#
HaA &R, TRz mid 72 ar s eiRg L.

{212 CAI, DOAIE 3 12 gradient echio (LLF, GRE & g
) & A T2 5 (% (TR/TE/flip angle/excitations : 320~
420/9~20/30°/2) 231981 THef S N7z A%, 1| Blidfast spin
echo (LI, ESE&BET)EICL 70 b X BEER & UNCT2i
#i{% (TR/TE/excitations : 3,000/16, 96Ef/2) A ifT S L7z,

LRI (2 4B TCOCI, DOCIE HIZFSEHIZL 5270 b »
B e b UNIZT25RF1% (3,000/15~48, 95~ 105Ef) A% &
Mz, 4 BITIRBHE IR S 11T S /o235, 2 Hlidspin
echoi |2 & BT1HHFAE (560/14) H%, 2 ) CIIFSEHT25R(%
(3,000/96 ~ 102Ef) 44T S sz, Lz 3~ TE X 4mm,

SFRE104ETH 25 H
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Fig.1 Scout views for
conventional and
double oblique im-
ages.

Cursors for conven-
tional axial images
J (CAl)and conven-
tional oblique coronal
images (COCI)placed
on oblique sagittal
scout image are not
perpendicular or paral-
lel to the long axis of
the scapula(A, B). We
now examine shoulder
MR imaging using
double oblique axial
images (DOAI) and
double oblique coronal
images (DOCI), which
are perpendicular or
parallel planes to the
long axis of the
scapula{C, D). (A, B,
C & D; FSE 3,000/
98Ef)
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AT A R
ZT3mm/E, 0.6mmAT A A -
T2 A% (420/20, 30° ) I Tl & h7e,

cF vy ImmTHRE SN, 4 BT T
F v v 7ODOCIAGRE#E
B, EEEu

£T2T, YMY v 7 AI3256x 192, FOVIZ 1 $1%%24 cm,
19%1Ti319emTdh - 72, 72 BFSE#EDecho train lengthid 8
THb.

206 OMRI % fififT L T\ A0 d, B % A
R— v EERE L ETRONS MEHBEEE OB EE O
MRI TIH#EEA Z EDBD R EdbhoTE L.
D L EEVERE DI, ORISR TN L AR
& L7z B#IZIEMR arthrography (BLF, MR arthro. & B&9)
ZHATS A L9280, 206048 D 6 FITIE)E R LR
BN A B AR K 2 10~20mliE A L 72MR arthro. 2¥HE4T &
AN AR

PEROIEE I & 2 W% L EHLIEE & O AR IH
HiZ, #i#7{% TliBankart lesion% f{3% & 3 2 BEIEEL (15
%) 7 & UFIZHill-Sachs lesion (126]) DEZWTEETH 5. BHEIHR
IZTHITRETE - PAETEHEGHICRE VLW I LR S
L7z 4 T3 ET T BIET L #57 (Anterior band of Inferior

-
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Table 1 Comparison between conventional images and double oblique images.
A. Comparison between conventional axial images and double oblique axial images.

c E
Discrimination of AIGHL (n=4) a 1 3
Diagnostic performance of labral injury (n=15) 0 10 5
Diagnostic performance of Hill-Sachs lesion (n=12) 0 1 11

B. Comparison between conventional oblique coronal images and double oblique coronal images.

c E D
Discrimination of muscles and tendons of rotator cuff (n=20) 0 1 19
Discrimination of long head of biceps tendon (n=20) 0 5 15
Discrimination of labral-bicipital junction (n=20) 0 7 13
Diagnostic performance of SLAP lesion (n=7) 0 4 3
Diagnostic performance of rotator cuff tear (n=2) 0 2 0

C: Conventional images are better than double oblique images. E ; Conventional images are almost equal to double oblique images.
D; Double oblique images are better than conventional images. AIGHL; Anterior band of Inferior Gleno-humeral Ligament.

SLAP; Superior Labrum Anterior and Posterior

Gleno-Humeral Ligament ; AIGHL) Dffi HgEIZDw T L
L7z, GRS TR O &6, B, 55 EERE
(Long Head of Biceps Tendon ; LHBT), _I-fiii — S ok
& PAETES O A58 (Labral-Bicipital Juntion, LLFLBJ & W%
1), TNENOIEFERH OGS - e MET L. &5
IZBIE#EDH B I FHTTSLAP lesion & ST S iz 7 6, sk
MM & 2l S 7z 2 B TIECOCI & DOCID BB IZ D\
THEL 7., Bi{EOFHM, B4 Tretrospective | 247V 3
LOBHRBEOGEICL VR E A, T2, MEROm
g & " HEAI IS IR ICRE L.

B R

JEE OWRAETH & A% & “ERMIREE - L 2 HED
B & Table 1R, BIESECRIVBIAE - BB EK
WZEEDLD o7 4 BB RS T ORTT BT I

WOHHAEIL | I TCAIL DOANZEAE RO R o7278, 3
BITDOAID AN Tz (Fig.2). 15BIDMEEREOS
WG RE X101 TRER 2o 7225, 5 HITIEXDOAID AR
TH 1Y (Fig.3), Hill-Sachs lesionit 125141115 CDOAID 5
A& R S Tw iz (Fig.3). RERBTEICBIT 2D %
i - BEORERIZ20815 196 TDOCIAENRTH Y (Figd), t
i BEEh VAR ORI EE L © UNILBIDMSREIX, FhEh
20601561, 20501361 TDOCIONH A EIL TV 7= (Fig.s).
SLAP lesion & 7 B 4 B4% i —SE i R oA & S E B O
LERBEE I ON S ARETIAL S (fibrillation) 7 &% FR& 72
type L 2272 > 7248, COCI% & UNIDOCIE ¥ ICBIFT&§
AL o7z FRICHIEE % 728 72type IIDSLAP lesion 3
BlOZIREIIDOCIO FAMEN T\ (Fig.6). 2 BIDREHEE
BEIwaFh b ELfHEOREMHTH o 22207, 1 fli
COCI, DOCIE B IZBHITEY, 1 FlIEVWTI OB T
T A OB IZIEKE X e b o 72,

Fig.2 Discrimination of the ant|=‘;'|or band of |nfer|or glenc: -humeral ligament (AIGHIL)éJn MR arthrography. AlGHL(arrow)|s more clearly
identified on DOAI(B)than on CAI(A). (A; GRE 320/9, 30°B; GRE 420/20, 30°)
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AR P SLAP lesion® % & & 7z B BT EIBE O 2 M7 127
T AMRIDHE IS\ BRI 2R L TR S
D HRERTE (CAD 2R L, = OREWHE % 2128 51 F4T
& HWVIIEITS A RNLEIRETE (COCT), FHE RIS 2 ik
%5 50— TH A0, bivbhd “EEMIREE %
V—F v OFEE & 5 T TRERED 5T B OMRI
AT LT &72A%, TEROEMIEKETE T3 BT ip &l
T - ANHE OB ASREEL Z LB Y, FIHEMTETY
i EAR ETT AR OB R AR E ETHRMNICHET L 2 A8
Hofz., ZHiE, BREL S NE P LEEIZKCER T
TENT WA TR L RIRETL VTV S 720l E O
WrE 7 & OS2 EHE IR II IR P ICEfTH B W ILTE
TLERETIE LW EDPBETHLZ LIZADOWz, 350
volunteerlZ DWW THEMEIIRIT S 24 & L TRPE R
EATY 5 _HFMAERTE, 720 0N IS PT 4 ZEEHE
FEIRET S 2R L, EEPRICHITTRE & HIlT L7z, 013
DWAZMEIZMA T _EFHEGRLIRET L2 L0 HiEr &

R 104ETH25H

Fig.3 Diagnostic performance in Bankart and Hill-Sachs lesions.
Sagittal scout image (A) shows the cursors for CAl(b)and DOAI
(c). DOAI(C)is better than CAI(B)at diagnosing detachment of
the anterior glenoid labrum (arrow)and shallow Hill-Sachs lesion
(arrowhead). (A: SE 200/20 B: GRE 320/9, 30" , C: GRE 420/
20, 30" )

o TW2AE, Filiid 5 VIZEEIE &t LR, —&ER
W EHRIXDERDBERIHRTA L2 SRF mrH S I LD
HE L2272, Sk CIEMEMRION —F SiREHE L
T\ 5, Erickson'" & 138 BT OBEE I & MRI & O LT
WE OBEEOMIC BRI S 2 HiE L TV 505, V—F
YRR R PRI S % e & L 72 BRI IRIGTE T1T -
TVBEVIREIETDNDOIRORARE ZATIEEW,
BBEEEIIMRIO X VEIETH B A5, LY H 5
e Il 2 oW R 0d, BB VAT e E
AT WD A TR BNE ) DEBWT HLEND
B, BE ORWTER R O CICFERDERET RN 2 T2 R
LR Z 2 E L vz o2k hENES THh
% LaL, SHIEIRI 2V —F »BEE LT viE
, ®AHVIIMRIRER:IZHE{$E % F = v 7 L THEHLIRET
x\»ﬁ'ﬂ%uﬂu%’ar & BEMATEE L T vk clE, #
FERERETE B 5 W IZREITE D S R O 2 S 5 L8
BHb, ZOLH LGETEROWIEH I L 5 E{E TILEK
DER - BE 5 - ST A20PREERZ LN L. TR
HHCOCIZ% & N CAIDHHZ I IBER D EHG - Bl LT
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FODWZETH Y, COCITIIN % Y )l OIREROMI(E
THOTHTR - B, ARG - BAEESh T 50 TH
D, BIHOEETHEPEEIII L THEHBOTFTHICARS
DI TFFHTIER ERTH TS 5 (Figd). DOCLIZE D
HREORMIZFITREETSH Y, § R T
LT LWL DR ST - ANABOSEE - AT
B L% (Fig4).

JE BHET I 3BT % BEBIED & [FIAk, BaigiktE 4 & UNICEE
HISFMAE R L CETBY, b Em R 25 SR
HOLAESEDIE, TR HSLAP lesion® & S h
LIEF IR D D&H B, SLAP lesion® L V) IEFEIZZHT 2
72 IZMR arthro. RTEBMO TR L EDRA LT
B b T BE R VR A & L BB R o0 AR
LBNAFFEMICFET LI EDHLEELELONS,
L e A R RS TE A -+ AN 0 R 0 A5 1
7l 0 BEEIPNEA, PIETEE O _LE o AT FESE T E
i A, COCITId LA, - Bowiis L i E
SERE DS — DAL T TRED 6N A Z E DL VDI T,
DOCI TR —REH COMZFDEL ) Hib iz i
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Fig.4 COCI vs DOCI in discriminating muscles and tendons of
the rotator cuff.

Oblique sagittal scout image (A)shows cursors for COCI(b)and
DOCI(¢). On COCI(B), both supraspinatus and subscapularis
muscles are imaged in the same slice. Supraspinatus and
infraspinatus muscles are clearly discriminated by the scapular
spine (arrow)on DOCI(C). (A: SE 200/20, B & C: FSE 3,000/96Ef
& supraspinatus, SS: subscapularis, I: infraspinatus)

GHATREMEOSHE - ALV ES LR L. £/, LBIOH
b, LBIZ b Ui RERY S MR SN
DOCIDFHCOCIL WS TH 5.

PIEISE CRIEIEBIBEO R ¢ A L &4, B0
R TEBE SN2 DD TH A, 21d
FHE DRI HRD S TigE COMEREIL 3 S 6 s
gRah s, (koM g, CALIZMEEOEMIZH LT
W DWHE T 5 72 DR O PSS AR A ORI #2is
L&A, DOAITIEAIE DR FHEE 3 B THh L, %
FHiEBEZ I BOMAIENAZ TS Z &% Y B
OIS HIEETRETH D, S HIZIIMRIFTR F AT
LEEEEEG TR T 22 L b ATRETH 5.

BT REET_ L AR S O R EEIC L » TEERRE
FRIZLTWABEEZLNTEIY, REEITHIFAS S W
ERZER OMRIZ BV TIZMEEIED A T2 BT TR -
Bidar ic bR T A LENDH L. MEETHHMEE - 1
AR SR RE w3 o 712 4 Bk 3 I TDOAIDIZ S
DR T ET LR & FE - B LRt oz, BT RIE
FSE IS BEEDRM T 2 58 2 0 DIV T~k

HAER % 58 % #85
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I Fig.5 COCl vs DOCI
in discriminating the
T N |On|g head of biceps
tendc:n(LHIBT)and
labral-bicipital junction
(LBJ)on MR arthro-
graphy.
Images on the left are
more ventral than
those on the right.
LHBT (arrow)and LBJ
(curved arrow)are
mare clearly identified
and discriminated from
supraspinatus tendon
(arrowhead) on DOCI
(C, D)than on COCI

(A, B). (A,B,CandD:
FSE 3,000/96Ef)

17, EWE OSBRSS 5. TERoOMIEETI,
Bi T H OB AT oS S i Wiz Rl T B L
BAEIChl o THERTE L WI LS W ELEZLNS,

W LTIE, (LA LORER “Ciiﬁ;:;'mﬁf%ﬁt_:‘a
FURE T O MBS T h o7z, DD SN HER]
T L LT —F 777 AT Ef&%ﬂ@j‘;lﬁl'ﬁa‘bo
e

Db, @ OWIEHE I ST S EAMT RS O mE o)
DR BB DR & B \ XS HE O HE - FRBURE IS BV TR
NTWBEZ LIz TIRRT,

KIZ, EBOIFEDZMBEICOWTEE LoV, IEN:
BIABF A & CICALER A0 156 & K% 5, &
SEBICREY DRSNS o, TSI B1T 2 EEEEE
& Hill-Sachs lesionDEZHEEIZ DWW T O BT & Lo 7o,
Hill-Sachs lesion @2 Wi AE (X 1260 1 151 & FEEIY IZDOATLAS
EhTwiz, BEAESHOL D EHE TDOANMRESNT
WAz E, BN EhiEORMIZDOAID AL W iEATL
TWAZETHESICHBTEZ L. WEHEREZOL DD
T BE L TIZDOAIA 156 5 Fl TENL TV /2A%, 106 Tl

F104E7 A 25 H

—

=0

h il
Fig.6 Type Il SLAP lesion.
Although FSE T2 weighted COCI(not shown)were negative, high
signal intensity (arrow)is identified in the labral-bicipital junction
on FSE T2 weighted DOCI(MR arthrography, FSE 3,000/96Ef).
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CAI, DOANZ KR -7z, L LEASHHRD X 5 123
WO RLHF DLW H 2 W IZRT T RE _ERiw s sheZ©

EHDENREICHL TIIHS 2IZDOAIDHHERL TV
EEZONS. FEEHEGIAOXIG, 5\ IZSLAP lesion %
B0 7 BEEHEGOBEICEE L TI3E T B M o dh i
[ % B HERROH(Z (radial scan)¥ S AH DS Lk
v, LAL, 3RIKTldradial scan % FEfTHSE R WaEE b 7
v, JHBAENIZ BT Aradial scanld, B B ARG Ol
\ZB1T Hradial scan'® & FEEAIINA 2 #ufgik & Bbh, B
HH VI ZERMLOBETESAREIIR B LI3EZ I,

AR A2 WE D 2 FIOAT, COCHIZH~<TDOCI
PEHEIIER L 2o/, L L EmaNEiE LT
V5 L) LREEMETIIMAENTEZEFTRATWS DR
ETALENFHY, TIUTIEE R B LTl & i
T - ARG EES 5 HE - #BITE % DOCI D AMER
TwhetEZLNS,

MRIIZ X S SLAP lesion 7 FlOZ R &k & L TIZHEET
Holz. Typel IEMAZEHTHY, bhbhOKBRTIZ
MR arthro. % 14T L T b £ DZ W 348 CHREETH 5. i
RWrE 7 & Drype IELEDSLAP lesionlIMRI 2 Wi [ZMR
arthro. TEMITE 2 Z LAiH 50728 DOCID KA, |k
W SRR AR 7 & UM R & SR O A5 (LBT)
Z[FzE - #A L9V 72 00SLAP lesionZ Wi fg D) LAk
T&5. 4RO T 3 HlDtype I1 SLAP lesion DZ i fig
IEDOCID A EN T Wz,

Db, WEOHFEICE LT, “ESMIEEANER OHEj{E
ICHARTEAMICERTW DI EMERT A I BT 5
Hill-Sachs lesion®# Td - 7>, Bankart lesion$*SLAP lesion
H B VIR OFEDOZWNIZH L CTHEIC ZERHE

BPENTVE L WIREIFIZR Shiedh ol LLid
5, BEARE R O F < B ERIE OB O EHE 2 B 2
W TR SR R I & EERRIEIR L OB AR S
WAIHT T REET L % L2 FE T 5 BICBWTHS 2
ZEFMIEE BN T W, LAt T, ZEAMIEEZIC
LLFMETDOMRIZ TS 22 81240, X W EEEAEE
HEBOBMPFETEL EEZ 17,

B W

PRI 2 e - L TS ERICEITH B WITTE
TRMARHIC & 2 W%, Bl _ERMrikrge & 0N
PHLECRIT S X PER DR 1 N TR O & 55 - < i
G RER S O ONRER & BERNE L OBAE, <51
(AT T BAE LR s CREEE OS2 FAEH 5 vids
M - BT A2 HICBWTHERATHS. F7-, BEIEDLY
B OB TTREIC 2 2., SR EOZITREICE
WTZEMMIBIESEROBEZR L ) FEICERL TR LW
I FEREIZ R S olznhs, ZEFMIEIEZIC L VIKEDE
WOTMZTTh CREOEAL LR ED & Y 3R
BIETEE B DBWI A EIZ R B LEZ SR,

WMeMABI2H:), TRETEG - [ LSRRI R
WRATEE TRRYEAE, FARIRAL ORISR RN RS, E
SEEAHTBCHETEAVRE Al BEIoHE, BARTARFEIEAE AR
flsed, BUHEAETESR, FRRF) ANE) F—2 a UM G
e, FIRAH#E  Prado, Gerson Luis Medina M.D. 72 & UFIZ
FrNEE—RIEER B2 L E 9.

X o

1) Kneeland JB, Middleton WD, Carrera GF, et al: MR imaging
of the shoulder; Diagnosis of rotator cuff tear. AJR 149: 333-
337, 1987

2) Quinn SF, Sheley RC, Demlow TA, et al: Rotator cuff tendon
tears; Evaluation with fat-suprresed MR imaging with arthroscopic
correlation in 100 patients. Radiology 195: 497-501, 1995

3) Seeger LL, Gold RH, Basett LW: Shoulder instability; Evalua-
tion with MR imaging. Radiology 168: 695-697, 1988

4) Kieft GJ, Bloem JL, Rozing PM, et al: MR imaging of recur-
rent anterior dislocation of the shoulder; Comparison with CT
arthrography. AJR 150: 1083-1087, 1988

5) Snyder SJ, Karzel RP, Del Pizzo W, et al: SLAP lesions of the
shoulder. Arthroscopy 6(4): 274-279, 1990

6) Smith AM, McCauley TR, Jokl P: SLAP lesions of the glenoid
labrum diagnosed with MR imaging. Skeletal Radiol 22: 507-
510, 1993

7) Monu JUV, Pope Jr TL, Chabon SJ, et al: MR diagnosis of supeior
labral anterior posterior (SLAP)injuries of the glenoid labrum;
Value of routine imaging without intraarticular injection of
contrast material. AJR 163: 1425-1429, 1994

8) Holt RG, Helms CA, Steinbach L, et al: Magnetic resonance
imaging of the shoulder: Rationale and current applications.
Skeletal Radiol 19: 5-14, 1990

9) Berquist TH: $houlder and arm. (In) Berquist TH ed : MRI of

26

the musculoskeletal system. 2nd ed. 313-316, 1990, Raven Press,
New York

10) Zlatkin MB: Anatomy of the shoulder. (In)Zlatkin MB: MRI
of the shoulder. 21-39, 1991, Raven Press, New York

11) Erickson SJ, Fitzgerald SW, Quinn SF, et al: Long bicipital tendon
of the shoulder; Normal anatomy and pathologic findings on MR
imaging. AJR 158: 1091-1096, 1992

12) Palmer WE, Brown JH, Rosenthal DI: Labral-ligamentous com-
plex of the shoulder; Evaluation with MR arthrography. Radi-
ology 190: 645-651, 1994

13) Tirman PFJ, Bost FW, Garvin GJ, et al: Posterosuperior glenoid
impingement of the shoulder; Findings at MR imaging and MR
arthrography with arthroscopic correlation. Radiology 193: 431-
436, 1994

14) Ruland LJ, Matthews LS: Gross arthroscopic anatomy. (In)
Pettrone FA ed: Athletic injuries of the shoulder. 1-16, 1995,
McGraw-Hill, Inc., New York

15) Cvitanic O, Tirman PFJ, Feller JF, et al: Using abduction and
external rotation of the shoulder to increase the sensitivity of
MR arthrography in revealing tears of the anterior glenoid la-
brum. AJR 169: 837-844, 1997

16) Janzen DL, Munk PL, Helms CA: Technique of magnetic reso-
nance imaging of the knee. (In) Munk PL, Helms CA ed: MRI
of the knee. 2nd ed. 1-28, 1996, Lippincott-Raven, Philadelphia

HAEM &R #58% 8%



