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patient/treatment combinations, 
more than half (53 percent) were 
rated as “appropriate,” 29 percent 
were rated as “may be appropri-
ate,” and 18 percent were rated as 
“rarely appropriate” (Fig. 2).

Dr. Heggeness noted that pa-
tients who have OA of the knee 
may not see an orthopaedic sur-
geon initially, and that this AUC 
would be a valuable tool for pri-
mary care physicians, rheumatolo-

gists, or other doctors, enabling 
them to draw on the expertise of 
orthopaedic surgeons in treating 
these patients. 

“Physicians are sometimes slow 
to change their practices, but the 
AUC app is so easy to use that 
even a 61-year-old fellow like me 
could be persuaded to try it,” he 
laughed. “I expect that appropriate 
use criteria will eventually be em-
braced and shared, just as clinical 
practice guidelines have been over 
the years.”   

For links to additional information on 
appropriate use criteria, see the online 
version of this article, available at  
www.aaosnow.org

Disclosure information: Dr. Hegge-
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Spine, Spine Journal, North American 
Spine Society. Dr. Bozic—AAOS, Ameri-
can Association of Hip and Knee Sur-
geons, American Joint Replacement 
Registry, American Orthopaedic As-
sociation, California Joint Replacement 
Registry Project, California Orthopaedic 
Association, Orthopaedic Research and 
Education Foundation
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Fig. 1 The AUC app enables clinicians to complete an indication profile and obtain information on 
appropriate treatments.

Fig. 2 More than 5,700 different patient/
treatment combinations were reviewed 
to determine appropriate use. Although 
treatments were primarily nonsurgical options, 
surgical options other than arthroplasty were 
also considered.

the size of the muscle belly relative 
to the supraspinatus fossa, and FI 
is graded based on the modified 
Goutallier classification that is 
qualitative, not quantitative.

As MRI technology has im-
proved, preclinical and clinical 
studies are beginning to demon-
strate that the amount of fat can 
be quantified using high resolu-
tion imaging. A small animal 
model was used to compare the 
amount of fat seen with MRI to 
that quantified with histology and 
biochemical quantification. The 
results showed that MRI was able 
to accurately quantify the amount 
of fat present in the rotator cuff to 
the amount seen in histologic and 
biochemical quantification. Thus, 
quantification of the amount of FI 
appears possible. 

Translating this to clinical sci-
ence, recent studies using the 
IDEAL (Iterative Decomposition of 
water and fat with Echo Asymme-
try and Least-squares estimation) 
MRI sequence have quantified the 

presence of fat deposition across 
multiple disease processes, most 
commonly in the quantification 
of fatty deposition in the liver. 
The IDEAL sequence has also 
been used to quantify fat content 
in comparison with the modified 
Goutallier classification in the 
rotator cuff muscles. Significant 
correlation was observed between 
the semi-quantitative modified 
Goutallier classification grades and 
the quantitative IDEAL fat fracture 
values. The study also showed that 
IDEAL can have better correla-
tion with clinical examination of 
shoulder strength, pain, and range 
of motion.

In summary, RCTs are a preva-
lent clinical problem. Research is 
clarifying the molecular mecha-
nisms that result in muscle atrophy 
and FI following chronic RCTs. 
Improved imaging techniques are 
better able to quantify the degree 
of FI, which has important impli-
cations on clinical outcomes. Over 
the next decade, strategies to im-

prove muscle function by decreas-
ing FI will help improve clinical 
outcomes following cuff repair, 
and new imaging strategies such as 
IDEAL will help follow outcomes 
after cuff repair.   

References for the studies cited in 
this article, as well as links to the 
AAOS clinical practice guidelines 
and appropriate use criteria on 
management of rotator cuff tears, 
can be found in the online version, 
available at www.aaosnow.org
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