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Diagnostic Correlation between Ultrasonography and CT Arthrography in

Rotator Cuff Disease
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Purpose: The aim of this study wasto evaluate the comparison of CT arthrography and ultrasonography, confirmed
by the arthroscopic finding in patients with rotator cuff disease.

Materials and Methods: We evaluated fifty seven patients with rotator cuff disease underwent CTA and arthroscopy,
and twenty eight patients had taken ultrasonographyadditionally. The diagnostic value and prediction for tear size
between CTA and ultrasonography were evaluated, as compared to arthroscopic findings.

Results: CTA showed a sensitivity of 86.2% and a specificity of 100% in full thickness tear ofsupraspinatus, a sensi-
tivity of 58.3% and a specificity of 87.8% in partial-thickness tear. CTA demonstrated good diagnostic value for full
thickness tear, but there was relatively lower value for partial-thickness tear. Ultrasonography showed a sensitivity of
84.6% and a specificity of 86.7% for diagnosing in full thickness tear, a sensitivity of 84.6% and a specificity of 73.3%
in partial-thickness tear. Ultrasonography provided good diagnostic value, but, there is lesser accurate result for pre-

diction of tear size.

Conclusion: CTA showedgood diagnostic tool of detection full-thickness tear of rotator cuff disease and predicting of
tear size. Comparing with ultrasonography, CTA was inferior for detection of partial-thickness tear, but, provided better

estimation for tear size.
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Table 1. Accuracy of CT arthrography
CTA finding
No tear Partial-thickness tear ~ Full-thickness tear Total

Arthroscopic finding

No tear 3 1 0 4
Partial-thickness tear 10 14 0 24
Full-thickness tear 1 3 25 29
Total 14 18 25 57

Table 2. Comparison of diagnostic value between CT arthrography and ultrasonography examination

CTA

Ultrasonography

Full-thickness tear Partial-thickness tear Full-thickness tear

Partial-thickness tear

Accuracy 93.0%
Sensitivity 86.2%
Specificity 100%
Positive predictive value 100%
Negative predictive value 87.5%

75.4% 85.7% 78.6%
58.3% 84.6% 84.6%
87.9% 86.7% 73.3%
66.7% 84.6% 73.3%
80.6% 86.7% 84.6%
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Fig. 1. (A) CT arthrography demonstrated the intact supraspinatus tendon. (B) Ultrasonographic examination
showed high grade partial-thickness tear of the supraspinatus tendon. (C) Arthroscopic finding revealed
bursal side high grade partial-thickness tear of the supraspinatus tendon.




I ZARH 248 £=F

R

Ol
i

F2| MEHA JIX| i

i)
ko
st
>
©
o2 ful

o
)
=
R
PN
d
J
o
S
>
i
. >
o
of
o,
ﬁ
bt
us e
)

A

F
jizal
ue Lol

}-Eﬁ:iuéir"“l.
ot &L (U P [o g

i @A}E }\]‘6146]- §]_x].:,lo] /ﬂlﬂi L oag,
|4 frelshA] ok Aow urﬁ}kkg
AaM e F 9 B
X}v—foﬂ/ﬂJ H] Oﬂﬁle Qs o7 /\}EQ
A, D AAES dEA & ArpARE ol
913+ A1 % (interobserver rel1ab1hty £ B7st
A ZPhE Jor, 53] 253 HARY] A9 AA
AR AFEE S ol ol oy, 4
7 AR A E A Hi g 712 ATl A = HARAE
e AAEE BIF vl g

2 AT E 253 ALY vl E
CTAZ} 7HA & &4 H]S’Jr TARE L
W, ofg] 7HA o

AAE A
E%f 35 dA e gkt loiA
6} ] EEE—

=)

’

i/

o}ﬂL

i

tt.
A}

1o

(

ol

&

]-o

38

2 |o

z =
CTAE 27 4%, 53] 4 % ol
# A 7B E AR AAlolE, B BAA
ABE S8 4G T o, F2 T Al o
gol x|}, sele] A7)7h 5 o)
:@z%ﬂ—@ Rtk oA ALY B4 L o

e} =0
o5 R
T =2

B2 g kel
=

=
o

_4

-9 O
T~ =

1. Jost B, Pfirrmann CW, Gerber C, Switzerland
Z. Clinical outcome after structural failure of
rotator cuff repairs. J Bone Joint Surg Am
2000;82:304-14.

2. Gupta R, Leggin BG, lannotti JP. Results of
surgical repair of full-thickness tears of the rota-
tor cuff. Orthop Clin North Am 1997;28:241-8.

3. Lambert A, Loffroy R, Guiu B, Mejean N,
Lerais JM, Cercueil JP et al. [Rotator cuff tears:
value of 3.0T MRI]. J Radiol 2009;90:583-8.

4. Teefey SA, Rubin DA, Middleton WD,
Hildebolt CF, Leibold RA, Yamaguchi K.

10.

11.

12.

13.

14.

Detection and quantification of rotator cuff tears.
Comparison of ultrasonographic, magnetic reso-
nance imaging, and arthroscopic findings in sev-
enty-one consecutive cases. J Bone Joint Surg Am
2004; 86-A:708-16.

. Brenneke SL, Morgan CJ. Evaluation of ultra-

sonography as a diagnostic technique in the
assessment of rotator cuff tendon tears. Am J
Sports Med 1992;20:287-9.

.Farin PU, Kaukanen E, Jaroma H,

Vaatainen U, Miettinen H, Soimakallio S.
Site and size of rotator-cuff tear. Findings at
ultrasound, double-contrast arthrography, and
computed tomography arthrography with surgi-
cal correlation. Invest Radiol 1996;31:387-94.

. Wiener SN, Seitz WH, Jr. Sonography of the

shoulder in patients with tears of the rotator cuff:
accuracy and value for selecting surgical options.
AJR Am J Roentgenol 1993;160:103-7; discussion
09-10.

. Charousset C, Bellaiche L, Duranthon LD,

Grimberg J. Accuracy of CT arthrography in
the assessment of tears of the rotator cuff. J Bone
Joint Surg Br 2005;87:824-8.

. Chandnani VP, Yeager TD, DeBerardino T,

Christensen K, Gagliardi JA, Heitz DR et al.
Glenoid labral tears: prospective evaluation with
MRI imaging, MR arthrography, and CT
arthrography. AJR Am J Roentgenol 1993;161:
1229-35.

Flannigan B, Kursunoglu-Brahme S,
Snyder S, Karzel R, Del Pizzo W, Resnick D.
MR arthrography of the shoulder: comparison
with conventional MR imaging. AJR Am J
Roentgenol 1990;155:829-32.

Karzel RP, Snyder SJ. Magnetic resonance
arthrography of the shoulder. A new technique of
shoulder imaging. Clin Sports Med 1993;12:123-
36.

Hu H, He HD, Foley WD, Fox SH. Four mul-
tidetector-row helical CT: image quality and vol-
ume coverage speed. Radiology 2000;215:55-62.
Klingenbeck-Regn K, Schaller S, Flohr T,
Ohnesorge B, Kopp AF, Baum U. Subsecond
multi-slice computed tomography: basics and
applications. Eur J Radiol 1999;31:110-24.
McCollough CH, Zink FE. Performance evalu-

57



e
@

dEyz=SWEEXl: M6 H2s 2013

15.

16.

17.

18.

19.

20.

ation of a multi-slice CT system. Med Phys
1999;26: 2223-30.

Nishii T, Tanaka H, Nakanishi K, Sugano N,
Miki H, Yoshikawa H. Fat-suppressed 3D
spoiled gradient-echo MRI and MDCT arthrogra-
phy of articular cartilage in patients with hip
dysplasia. AJR Am J Roentgenol 2005;185:379-
85.

Vande Berg BC, Lecouvet FE, Poilvache P,
Maldague B, Malghem J. Spiral CT arthrogra-
phy of the knee: technique and value in the
assessment of internal derangement of the knee.
Eur Radiol 2002;12:1800-10.

Verhagen RA, Maas M, Dijkgraaf MG, Tol
JL, Krips R, van Dijk CN. Prospective study on
diagnostic strategies in osteochondral lesions of
the talus. Is MRI superior to helical CT?J Bone
Joint Surg Br 2005;87:41-6.

Waldt S, Bruegel M, Ganter K, Kuhn V,
Link TM, Rummeny EJ et al. Comparison of
multislice CT arthrography and MR arthrogra-
phy for the detection of articular cartilage lesions
of the elbow. Eur Radiol 2005;15:784-91.

Kim JY, Oh JH, Gong HS, Kim WS, Choi
JA, Kim BH. Multidetector CT arthrography in
the evaluation of shoulder pathology: compari-
son with MR arthrography and MR imaging with
arthroscopic correlation. J Korean Shoulder
Elbow Soc 2006;9:73-82.

Callaghan JJ, McNiesh LM, DeHaven JP,
Savory CG, Polly DW, Jr. A prospective com-
parison study of double contrast computed
tomography (CT) arthrography and arthroscopy
of the shoulder. Am J Sports Med 1988;16:13-20.

21.

22.

23.

24,

25.

26.

27.

Erickson SJ. High-resolution imaging of the
musculoskeletal system. Radiology 1997;205:
593-618.

American College of Radiology. ACR practice
guideline for the performance of a shoulder ultra-
sound examination. ACR Practice Guideline.
2006:867-70.

Bryant L, Shnier R, Bryant C, Murrell GA. A
comparison of clinical estimation, ultrasonogra-
phy, magnetic resonance imaging, and
arthroscopy in determining the size of rotator
cuff tears. J Shoulder Elbow Surg 2002;11:219-
24,

Middleton WD, Teefey SA, Yamaguchi K.
Interobserver variability in sonographic detec-
tion of rotator cuff tears [abstract]. Radiology
2000;43:217.

Hodler J, Kursunoglu-Brahme S, Snyder
SJ, Cervilla V, Karzel RP, Schweitzer ME et
al. Rotator cuff disease: assessment with MR
arthrography versus standard MR imaging in 36
patients with arthroscopic confirmation.
Radiology 1992;182:431-6.

Meister K, Thesing J, Montgomery WJ,
Indelicato PA, Walczak S, Fontenot W. MR
arthrography of partial thickness tears of the
undersurface of the rotator cuff: an arthroscopic
correlation. Skeletal Radiol 2004;33:136-41.
Quinn SF, Sheley RC, Demlow TA,
Szumowski J. Rotator cuff tendon tears: evalu-
ation with fat-suppressed MR imaging with
arthroscopic correlation in 100 patients.
Radiology 1995;195:497-500.

58



S @ SN2 O 2SN =S BARE 2 =F 2REE ©E 2ol RSA JiX| Hlw

A2XE
M. 3|HZ 7 EXtel XTh| ARl A Z¥e F AEH ©E E#F (CT arthrography, CTA)IF =31} ZALS
ANAS HEZOIN QI Zntet H|WSto] = ZAte| XA 7IX|E HIbotAt St
CHAF 3! BIH: S|MZ 7 Rstoz oAM=l 57HA CTAS AlEI¥ T, 0] & 28HU|ME =20t HAIE SAlof A5t
QCt EEE AS J|ECE o0, X2 ML M = Y EE F niFo| et 5 ZAte| TIEHA TJiX|et mtE F7|of
st IS=E Hotolict
’E’-T'-F CTAE ® & l_LF°"01I CHSt RIZ=Tt 86.2%, S0|=7t 100%, £&2 & Ot AUA Z=E= 58.3%, £0|=

87.8%2| AE HCt =30t AAl=s ™ & mEo| U M= CIZE 84.6%, E0|= 86.7% £&2 & WE| ChsiA=

DT 84.6%, E0|= 73.3%2 1E AUE HJX[T mAE| 7|5 o=

HE: = A BF SFD ) WeolM 248 T JHRIE HHOH, CTAS
HIIE O, 22 5 Dol ofEt NS Bojx, 1Yol 37IS oS
MOIEIOf: B|HIT AN, T, B XY HEE ©E HY, £21f B

=
St= Hi= CTARLE H2 HetysS

gt di=

2R,
Aot =S ARt

SY SXfoIM AR
=2 28ds BN

o

59



