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Purpose: To evaluate the usefulness of conventional magnetic resonance images Index terms
(MRI) for arthroscopic surgery in subacromial impingement syndrome of the shoulder, Magnetic Resonance Imaging
as an alternative to MR arthrography with additional T2 fat saturation images (MRA). Bursitis

Materials and Methods: The preoperative MRI of 77 patients (45 females, 32 Subacromial Impingement Syndrome
males) (52 right, 25 left) and MRA of 34 patients (14 females, 20 males) (24 right, Rotator Cuff

10 left) with subsequent arthroscopic confirmation of subacromial impingement Shoulder Joint

syndrome were reviewed retrospectively. The lesions requiring arthroscopic surgery
were 95 subacromial spurs, 101 subacromial bursitis, and 51 full-thickness and 44
partial-thickness tears of the supraspinatus among 111 cases for both studies. A
two-by-two table was constructed in order to calculate the sensitivity and specifici-
ty of both studies against arthroscopic outcomes. Also we analyzed the false posi-
tive and false negative cases of the full-thickness tears individually.

Results: The detection rates of subacromial spur and bursitis and full- and partial-
thickness tears of the supraspinatus were 91%, 949%, 77%, and 65% in MRI and
9309, 100%, 83%, and 77% in MRA respectively. Their specificities were 33%, 33%,
90%, and 76% in MRI and 50%, 75%, 100%, and 71% in MRA respectively. Eleven
false negative cases in regards to MRI resulted in Ellman’s grade 3 partial thickness
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tear (72.7%), mild bursitis (63.6%), greater tuberosity erosion (45.5%), and negative Department of Radiology, Pusan National University
fluid signal of the glenohumeral joint (81.8%). Three false positive cases on the MR Yangsan Hospital, 20 Geumo-ro, Mulgeum-eup,
were induced from errors with lower window depth and width on the imagings. Yangsan 626-770, Korea.

. . _ , Tel. 82-55-360-1831 Fax. 82-55-360-1846
Two false negative cases on MRA were induced from the adhesion between Ellman'’s E-mail: tymn@pusan.ackr

grade 3 rim-rent tear and the glenohumeral joint cavity.
Conclusion: Conventional MR images could be used to decide the arthroscopic
surgery in subacromial impingement syndrome, as an alternative to MR arthrogra-
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phy with additional T2 fat saturation images. Copyrights © 2012 The Korean Society of Radiology
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= 7P & B4 SR AEISHITH(Table 1). o778 MR 2HE2
a2 FAIE o18sto] o7l oA 20 G HEFAMRES

olgste] o7 (elenohumeral joint)W 14~20 mL2]
0.5% Gd-DTPA -89 (Magnevist; Schering, Berlin, Germa-
ny)2 FUS F 1582 Ol A EHAMIOIA /AR,
AVIARIEH, SATTHHASS A T 2o i =

7FR AR T2 BEF e U TRle = AQint, vl

=2 O
U T1 HE2 S AL T2 7

Avanto 1.5 T (Siemens, Erlangen, Germany) + 7152 AR5}
FOH, Verio 3 T 7122 3 mm SAZ T1 ZZF9AHTR ms/
TE ms = 600/20)7 A FZAE T2 F2FSH(TR ms/TE ms =
4500/60), 1231 Avanto 1.5 T 7152 3 mm A= T1 =
YHTR ms/TE ms = 510~560/12)3 A[G7AE T2 Z2BA4E
(TR ms/TE ms = 3000~4500/52)-2 A3t

YA o2 eI opdaom= 592w =7] 95
of, B-efwore A (bursitis) 1019, 7HAIE Tt 51
oot F2utg 4491t TR FEutEe H G
(rim-rent bursa side) 79, Bl 2&Z(rim-rent articular side)
49, AAFTS 2 (critical zone bursa side) 40, LA
TPEZ (partial articular supraspinatus tendon avulsion: ©[5k
PASTA) 129, ¢ 8% &= 1000, 22)1 s (fraying) 7
oL, ole] EFAE olE okl = FEukd 299, o
UL (subscapularis) ZFE ) HAJO] 359, ZFAJoFZ(infra-
spinatus) IFA 179, 7FAI9FZC] A5]5EE (calcific tendino-
sis) & 31=A (tendinitis) 14°], ZHHE =] &4 (superior
labral tear) 220, &)1 @JZoi7fabd &-Zuk (synovitis) 2
1|9 (capsulitis) 18O OFF2 F ZHA| AR Xt 78
T2 vl Sk TfollA] Al ISkt

Agk MR G0l ezlo= e 91340 11912 Y
305 = Ak, EUAIEAT LPdatEolSlE off &
A9 MR GAfolA] F2atdz et 9454 119 5 8%
& F2E54 79, T8jar g 7 BEEAF 40 R S
=9 Ellman 5014 grade 1°] 19, grade 27} 39|, 78]
a1 grade 3°] 8AIGACH(5). F-eworl FHY FreE Al ©

Az Wheoke o gRt gHol 7ol $3F dFel 400, vt
ol 1011, & F-9f HIZEAZIHE] vlgk(erosion)> Y3
50, 212l B4 6°iEt. SHEOE A ¥ 2
o, 2=l 24 99 WS F2utdoINd o 5 Yt
MR FgollA eidutdz Zidket 9jeqd 30le 25 Y=
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Table 1. Diagnostic Accuracies of Conventional MR (MRI) and MR Arthrography (MRA) for Subacromial Impingement Syndrome

Findings TP FP FN TN Sensitivity Specificity

Subacromial spur

MRI 59 8 6 4 091 033

MRA 28 2 2 2 093 0.50
Subacromial bursitis

MRI 67 4 4 2 094 0.33

MRA 30 1 0 3 1.00 0.75
Full-thickness tear

MRI 37 3 n 26 0.77 090

MRA 10 0 2 22 0.83 1.00
Partial-thickness tear

MRI 15 13 8 41 0.65 0.76

MRA 10 6 3 15 0.77 0.71

Note.—FN = false negative, FP = false positive, TN = true negative, TP = true positive

A

Fig. 1. 56-year-old man with full-thickness tear of the supraspinatus confirmed by arthroscopy.

A. Coronal oblique fat-suppressed fast spin-echo T2 weighted magnetic resonance (MR) image shows a rim-rent bursa side tear as the partial-
thickness tear (thick arrow) and bony erosions in the greater tuberosity (small arrows).

B. Axial fat-suppressed fast spin-echo T2 weighted MR image shows a rim-rent bursa side tear (thick arrow) and subacromial bursitis (small arrows).
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33%, 33% 1B 90%L}t 16%Th. MR WARFLE0A T (10.3%)= GAFEO] AZ il o7} Yo} ik =0 Al ¢
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B

Fig. 2. 57-year-old man with partial articular supraspinatus tendon avulsion confirmed by arthroscopy.

A. Coronal oblique fat-suppressed fast spin-echo T2 weighted magnetic resonance (MR) image with a 614 window width and a 113 window level
shows a stage 2 full-thickness tear (arrows) at the critical zone of the supraspinatus.

B. The MR image corrected to a 896 window width and a 364 window level shows a partial-thickness tear (arrow).

A B

Fig. 3. 51-year-old man with right shoulder subacromial impingement syndrome.

A. Coronal oblique fat-suppressed fast spin-echo T1 weighted magnetic resonance (MR) arthrographic image shows no evidence of any rotator
cuff injury (arrow).

B. Additional coronal oblique fat-suppressed fast spin-echo T2 weighted MR arthrographic image shows a rim-rent bursa side tear (arrow) con-
firmed to be a full-thickness tear with adhesion.
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