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tween 1995 and 2009 and continues to increase [1]. An 
increased incidence of rotator cuff repair leads to an in-
crease in diagnostic and pre-operative expenses in tools 
used for accurately diagnosing rotator cuff tears. In a 
study done in 2013, the PPAC (Per Person Average Cost) 
for diagnostic imaging for shoulder pain was $1,128, 
from which $998 were MRI (magnetic resonance imag-
ing) expenses, $88 for radiograms, $33 for arthrograms 
and $20 for additional imaging [2]. Diagnostic imaging 
is considered to be the gold standard for rotator cuff 
injuries, particularly MRI, but it has also proven to be 
highly expensive.

The incidence and prevalence of rotator cuff tears 
increase with age. The prevalence of cuff defects in pa-
tients over the age of 80 can reach upwards of 60% [3]. 
Although, many of these tears are initially asymptomat-
ic, many studies have demonstrated that propagation 
of the defect increases, ultimately leading to pain in a 
large number of individuals.

Currently, only 3 physical exam findings described 
in the literature reliably assess rotator cuff pathology. 
The most sensitive test being the empty can test with 
72% sensitivity [4], and the lift-off and belly-press tests 
which are poorly sensitive but very specific [5]. A study 
by Murrell, et al. suggested a combination of physical 
exam tests of supraspinatus weakness, external rota-
tion weakness, and impingement tests could assist in 
the diagnosis of rotator cuff tears. When all three tests 
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Introduction
Over time, the incidence of rotator cuff repair has 

increased from about 23 to 83 people per 100,000 be-
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and retears. Yoo, et al. reported a 45% retear rate after 
large rotator cuff repair with no clinical significance in 
outcome between those with a retear and those with-
out [13]. Alternatively, other studies report poor clini-
cal outcomes in those with retears. Mihata, et al. found 
poor outcomes in patients with failed massive rotator 
cuff repairs following single row, double row, and com-
pression double row repair; reporting inferior scores for 
range of motion and active elevation in patients with 
retears compared to those with an intact repair [14]. A 
meta-analysis by Yang, et al. investigated these report-
ed outcomes and found that patients with retears had 
lower clinical scores, such as UCLA and Constant Score, 
and decreased abduction strength [15].

Orthopedic Shoulder Tests
Clinical examination maneuvers with special tests have 

been described to assist in the diagnosis of a primary 
rotator cuff tear. These special maneuvers have demon-
strated variable specificity/sensitivity for primary ro-
tator cuff tears [16]. For primary supraspinatus tears, 
Jobe’s test has a sensitivity/specificity of 88%/62%, 
Drop arm test has a sensitivity/specificity of 4%/96%, 
Hawkin’s sign has a sensitivity/specificity of 64%/48%, 
and Neer’s sign has a sensitivity/specificity of 60%/58%. 
For primary infraspinatus tears, Hornblower’s sign has a 
sensitivity/specificity of 17%/96% [16]. For primary sub-
scapularis tears, lift off test demonstrates a sensitivity/
specificity of 22%/94% [16]. The Rent test has demon-
strated a sensitivity/specificity of 95.7%/96.8% for par-
tial and full thickness rotator cuff tears, with a diag-
nostic accuracy of 96.3% [17]. The Rent test has shown 
to be clinically favorable diagnosing rotator cuff tears 
compared to Jobe’s, Hawkins and Neer’s impingement 
signs and MRI [17]. However, there is a lack of analysis 
of these maneuvers in the aid of diagnosing rotator cuff 
retears following repair.

MRI and US Diagnostic Accuracy in Primary Ro-
tator Cuff Tears

MRI and ultrasound (US) have classically been accu-
rate tools for detecting primary full thickness tears. MRI 
detection of full thickness retear has demonstrated a 
sensitivity and specificity of 91% and 25%, respectively 
[18]. A study by Iannotti, et al. compared the accuracy 
between MRI (95%) and US (88%) to be comparable in 
diagnosing full thickness tears. However, the accuracy 
of partial thickness tears was less accurate between 
MRI and US with results of 73% and 70%, respectively 
[19]. A systematic review by Lenza, et al. compared the 
diagnostic capabilities of US and MRI and determined 
that in the 11 studies that looked at either MRI or US 
detection of any rotator cuff tear, neither had superior 
statistically significant sensitivity or specificity. In sum-
mary, sensitivity and specificity of full thickness and 
partial thickness tears were 94% and 93%, and 74% and 
93% respectively, for MRIs. Sensitivity and specificity 

were positive, or if two tests were positive in a patient 
aged 60 or older, there was a 98% chance of having a 
rotator cuff tear [4].

Rotator Cuff Retears
 The rate of rotator cuff retears following ar-

throscopic repair has been reported to vary in in-
cidence from study to study as much as 9-94% and 
tends to occur within the first three months postop-
eratively [3,6-9]. One study in 2016 showed overall 
retear rate of 13.1% [3]. There were several signif-
icant variables. Symptom duration of 12 months or 
longer prior to having surgery was associated with 
a higher retear rate compared with a duration of 
symptoms shorter than 12 months (19.7% vs. 8.5%, 
respectively, P = 0.006) [3]. In addition, larger rota-
tor cuff tears, defined using the Kim classification 
had the following retear rates: Type D demonstrated 
57.1% retear rate, type C demonstrated 15.2%, and 
type A and B demonstrated 8.0% (P < 0.001) [3]. Also, 
tendon involvement significantly affected the retear 
rate: Combined supraspinatus, infraspinatus, and 
subscapularis tears had 42.9% rate of retear, com-
pared to 10.0% in combined supraspinatus and infra-
spinatus tears, 22.2% in combined supraspinatus and 
subscapularis tears, and 6.6% with isolated supraspi-
natus tears (P = 0.001) [3]. A recent study published 
in 2018 reported an overall retear rate of 57.8% [10]. 
In a 10-year study, up to 94% of patients at 2-year 
follow-up after a rotator cuff repair demonstrated a 
recurrent defect, albeit with improved pain and out-
come scores. Only 1 patient out of 18 in this study 
demonstrated no further arthropathy [11].

The risk for retears after arthroscopically repaired 
large rotator cuffs is multifactorial. This risk generally 
increases with age, with a retear rate as low as 5% in 
those under the age of 30, increasing significantly to 
25% between the ages of 71 and 74, and over 45% 
after the age of 85 [6]. Other predisposing factors 
responsible for high incidence of retear rates might 
be linked to factors such as smoking, hypercholes-
terolemia, and genetics [12]. However, the rates of 
retears may not necessarily be affected by age, sex, 
diabetes, smoking, or Goutallier classification. In fact, 
one study shows retear rates have been linked to du-
ration of symptoms, position of the tendon relative 
to the glenohumeral joint, and tendon involvement. 
In this study, the overall retear rate was about 13.1% 
[3]. Another study published the most important in-
dependent prognostic factors predictive of a patient 
suffering retear of the rotator cuff after repair were 
degree of tendon retraction and acromion-humeral 
interval on preoperative X-rays [10].

Although rotator cuff retears are relatively common, 
there is still question as to the clinical significance in 
those with retears. Many studies, for instance, have 
shown no correlation between pain/functional outcomes 
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numerous studies have demonstrated that partial 
retears are easily missed. As previously mentioned, 
post-surgical changes seen on US and MRI imaging 
can make diagnostic interpretation challenging, par-
ticularly with MRIs. This is highlighted by Khazzam, et 
al.’s study on interobserver and intraobserver agree-
ment of MRI imaging following rotator cuff repairs. 
After 7 fellowship trained orthopedic shoulder sur-
geons read 31 shoulder MRIs, the results demonstrat-
ed both intact and full thickness rotator cuff tears 
can be identified with moderate reliability [18]. This 
brings up the point that MRI and US imaging alone is 
not sufficient in dictating medical management. This 
further suggests that other imaging and clinical ma-
neuvers need to be incorporated to improve diagnos-
tic accuracy when there is suspicion of a retear.

Conclusion
Currently, there is no described clinical exam ma-

neuver that accurately confirms clinical suspicions of 
a rotator cuff retear following repair. Although pa-
tients may present with preoperative risk factors or 
poor clinical outcomes associated with a retear, MRI 
and US imaging are almost exclusively relied upon 
to confirm a surgeon’s suspicion for retear. Further 
development in diagnostic measures with new or 
adjunctive imaging modalities or new clinical exams 
would be beneficial. This is especially true given the 
challenges of deciphering postsurgical changes from 
a true tear as well as the variability of MRI and US 
accuracy in detection of retears, particularly partial 
thickness tear. Future studies analyzing the sensitiv-
ity and specificity of orthopedic special tests identi-
fying retears would support a more accurate clinical 
diagnosis of rotator cuff retears.
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were 92% and 93% for full thickness tears, and 52% and 
93% for partial thickness tears when using US [7]. It was 
concluded that MRI and US both have generally lower 
sensitivities in detecting partial thickness tears than full 
thickness tears, with US only marginally better than 
chance in excluding partial rotator cuff tears [7].

Statistical findings from this systematic review demon-
strate advanced imaging performed on 100 patients 
with shoulder pain (with an associated 80% prevalence 
of rotator cuff pathology), to have the following out-
comes. There would be 3% and 9% missed rotator cuff 
tears and 20% and 15% wrongly detected rotator cuff 
tears with utilization of MRI versus US, respectively [7]. 
Although this only accounted for symptomatic patients 
as opposed to asymptomatic rotator cuff tears, this 
demonstrates the importance of performing a clinical 
exam in addition to imaging prior to performing surgery.

MRI and US Diagnostic Accuracy in Rotator Cuff 
Retears

Postoperatively, rotator cuff tendon can appear 
irregular in the first year and should not be confused 
for a retear. The lingering postoperative changes of 
increased signal intensity can represent granulation 
tissue and inflammation rather than a retear [20]. 
Additionally, portions of the original rotator cuff tear 
may not have integrated secondary to poor tissue 
quality and therefore would demonstrate features of 
a partial or full thickness tear, not to be confused for 
a retear. Accuracy aside, US demonstrates advantag-
es over MRI for evaluation of rotator cuff repair, in 
settings where there are signal abnormalities due to 
suture, anchors, and excessive metal artifact or when 
MRI is contraindicated such as presence of a pace-
maker [21,22].

In regard to retears, a study by Prickett, et al. 
found US to be accurate by correctly identifying 20 
of 22 retears in patients who underwent rotator cuff 
repair, with a sensitivity and specificity of 91% and 
86% [21]. Although the US detected all 3 partial thick-
ness tears, this was only a small portion of the total 
of rotator cuff tears represented. Owen, et al. used 
MRI evaluation following rotator cuff repair which 
demonstrated an accuracy of 90% for detecting full 
thickness rotator cuff tears. Partial thickness tears 
were indistinguishable from repaired tendons [23]. A 
study by Roy, et al. compared MRI and US in the set-
ting of retears and found both had sensitivities and 
specificities of 90% for full thickness tears but lower 
sensitivities for partial thickness tears ranging from 
67-83% [24]. Overall, full thickness retears are accu-
rately detected using US and MRI, however both are 
far less accurate in detecting partial thickness rotator 
cuff tears.

Despite MRI and US demonstrating good accu-
racy in detecting full thickness rotator cuff retears, 
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