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• Introduction – Fatty Rotator Cuff Atrophy

• Which patient or surgical risk factors modulate this?

• Why is this important?

• Future Implications for Patient Management



• Fatty rotator cuff atrophy – popularized by Goutallier in early 90s with CT scan

• Scale from 0 to 4. Pathological change occurs over months to years

0 - Normal 1 –
Some Fat Streaks

2 –
Muscle > Fat

3 –
Muscle = Fat

4 –
Muscle <  Fat



• Goutallier noted that stage 2 was the turning point

• Positive Tangent Sign (below): 84% post-test probability of rotator cuff tear being non-repairable



• Largely unable to restore muscular health/structure after rotator cuff repair repair beyond grade 2



• Prospective cohort study of 51 patients undergoing rotator cuff repair

• Supraspinatus biopsies taken medial to musculotendinous junction after repair

• Biopsies were histologically stained with LipidTox (lipid marker) and normalized to normal of 
cellular nuclei (DAPI) >> LipidTox ratio (Cutoff of 30 used to define a ”fatty” rotator cuff)



• A total of 51 with a mean age of 60.1 years (SD: 10.5 years)

• 19 high grade partial, 10 small, 7 medium, 10 large, and 5 massive tears

• Females patients made up 57.1% of the fatty cohort which was statistically greater 
compared to the non-fatty group (p = 0.042)

• Massive and large tear sizes were significantly more likely to occur in the fatty group (p = 
0.005)



Female sex (5x) and complete tear (15x) independently associated with fat deposition

Chronicity, mechanism (traumatic/atraumatic), diabetes, HLD, statin usage not associated



Fatty group had HIGHER ASES functional scores and lower VAS pain 

Patient Variable Non-Fatty
Rotator Cuff

Fatty
Rotator

Cuff
p - value

ASES (mean ± SD) 39.9 ± 11.2 47.7 ± 19.1 0.048

VAS (mean ± SD) 6.7 ± 1.8 4.9 ± 2.4 0.002

SANE (mean ± SD) 51.9 ± 19.2 52.5 ± 15.3 0.433



• Take great care with rotator cuff tears that progress from partial >> full (clock is ticking)

• This may be particularly true for female patients (5x odd risk of fatty rotator cuff)

• Clinical examination/course can be misleading as fatty atrophy may be ”protective” of pain 
and functional scores
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