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Abstract
The rotator cable is a thick bundle of fibres cradling the distal end of the supraspinatus tendon which is known to have an avascular area that is prone to tears termed 
the rotator crescent. The rotator cable is thought to provide stress shielding when the rotator crescent weakens and tears. We attempted to retrospectively investigate 
the rotator cable in 62 patients with known rotator cuff tears diagnosed on ultrasound (U/S) imaging. We hypothesized that the rotator cable is less visible in severe 
tears and in older patients. In our study, we found that the cable was visualized in 89% of patients with partial-thickness tears (n=29) and in 75% of patients with 
incomplete full-thickness tears (n=16) but in 0% of patients with complete full-thickness tears (n=17). It was also found that the rotator cable visibility significantly 
decreased as patient age increased. Based on the results of our study, we can infer that the lack of the biomechanical stress shielding provided by the rotator cable to 
the rotator cuff in patients with incomplete full thickness tears predisposes the patient to a complete tear. Thus, the presence of an intact rotator cable can be used as 
a prognostic factor when deciding on a treatment plan for patients with varying degrees of rotator cuff tears.
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Introduction
The rotator cuff comprises of the supraspinatus, infraspinatus, 

subscapularis, and teres minor tendons [1]. It is essential in providing 
both movement and stability to the glenohumeral joint [1]. At the 
distal confluence of the supraspinatus and infraspinatus tendons 
exists an avascular, crescent-shaped area known as the rotator crescent 
[2]. At the medial border of this crescent lies a thick fibre bundle of 
roughly 2.5 times thicker than the rest of the crescent, arising from the 
coracohumeral ligament and enveloping the supraspinatus tendon at its 
anterior margin [2]. This structure is termed the rotator cable and can 
be easily visualized using ultrasound (U/S).

The rotator cable is hypothesized to shield the rotator crescent from 
mechanical stress. This biomechanical role is most pronounced in older 
individuals as the tendons of the rotator cuff inevitably weaken with 
age. The rotator crescent’s avascularity makes it particularly vulnerable 
to age-related degeneration [2]. As the crescent loses strength or even 
tears, the rotator cable is thought to hypertrophy to compensate [2]. 
This mechanism is likened to that of a suspension bridge wherein the 
rotator cuff serves as the bridge and the cable its support [2]. In this 
analogy, the stress is transferred from the rotator cuff to the rotator 
cable via the fibrous margins of the crescent [2].

Several anatomic studies have characterized the rotator cable 
through dissection or imaging [2,3,4]. However, most investigations 
were done exclusively on intact rotator cuffs. To our knowledge, this is 
the first study to evaluate the rotator cable on U/S in patients with partial-
thickness, incomplete full-thickness tears, and complete full-thickness 

tears. We hypothesize that the rotator cable is a visible structure on U/S 
and can be seen in patients with partial and full-thickness incomplete 
cuff tears but is likely absent in complete cuff tears. As the prevalence of 
severe tears increases with age, we also believe that the rotator cable is 
likely deficient in older patients, predisposing them to severe complete 
tears.

Methods
This study was approved by the Research Ethics Board (REB). It is 

a retrospective study of 62 patients, 32 men and 30 women, 18 years 
and older (mean age: 61.4; CI95%: 57.8 to 65.2) from 2015 to 2016 at 
a single-centre with U/S evidence of rotator cuff tears categorized as a 
partial-thickness tear (PTT), incomplete full-thickness tear (iFTT), or 
a complete full-thickness tear (cFTT).

In these patients, the supraspinatus, infraspinatus, subscapularis and 
teres minor tendons were examined using U/S in the long and short axis 
planes to evaluate for a tear. The rotator cable could be seen during U/S 
examination of the supraspinatus tendon. Examples of retrieved images 
are shown in Figures 1 and 2. The rotator cable is seen as an echogenic 
band separate from the supraspinatus tendon along the medial aspect 
of the distal tendon, adjacent to the critical zone (avascular area of the 
distal tendon). A single musculoskeletal radiologist reviewed each U/S 
image. The rotator cable was categorized as well seen (WS), not well 
seen (NWS), or not seen (NS). Relationship was determined by χ2 test 
and clinical significance was determined by p<0.05. The mean ages of 
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patients with a cFTT, iFTT, and PTT and with a WS, NWS, and NS 
rotator cable were also tabulated and compared using ANOVA.

Results
From Table 1, the rotator cable was visible in 61% (n=38) of patients 

and not seen in 39% (n=24) of patients. It was well seen in 32% (n=20), 
not well seen in 29% (n=18) and not seen in 39% (n=24). Further, the 
cable was not seen in 100% of patients with complete full-thickness 
tears (n=17). In contrast, it was visualized in 89% of patients with 
partial-thickness tears (n=29) and in 75% of incomplete full-thickness 
tears (n=16). The χ2 was calculated to be 38.1 with 4 degrees of freedom 
corresponding with a p <<0.001. Thus, the correlation between rotator 
cable visibility and severity of cuff tears is clinically significant.

The results also show that the severity of rotator cuff tears increases 
with age (Table 2). Patients with complete full-thickness rotator cuff 
tears had a mean age of 68.5 years versus 66.2 years for incomplete full-
thickness tears and 55.9 years for partial-thickness tears. The rotator 
cable was also found to be better seen in younger patients. Those with 
WS cables had an average age of 49.9 years, versus NWS at 62.9 and NS 
at 70.4. ANOVA of this data set yields an f-ratio value of 12.77 and a 
p-value of .000025 indicating clinical significance.

Discussion
Rotator cuff tears are common and are thought to affect anywhere 

from 5-40% of adults [1]. While the majority are asymptomatic, they 
can also negatively affect the strength and stability of the shoulder and 
are a common cause of shoulder pain and disability among adults [1]. 
The prevalence of rotator cuff tears is age-related. Due to cumulating 
mechanical stress and increasing tendon laxity with age, the rotator cuff 
is more prone to tearing in older individuals [1]. The most common area 
of injury is termed the “critical zone,” and includes the portion of the 
supraspinatus tendon that houses the rotator crescent [5]. Progressive 
injury to this area actually changes the dynamics of the rotator cuff 
causing the rotator cable to play a more prominent role in shoulder 
strength [2,5]. Burkhart, Esch, and Jolson (1993) characterized rotator 
cuffs as either crescent-dominant, or cable-dominant depending 
on whether there is stress shielding by the rotator cable. Crescent-
dominant cuffs were hypothesized by the authors to eventually evolve 
into cable-dominant cuffs with progressive biomechanical damage and 
tearing [2].

The rotator cable is well-known to anatomists, radiologists and 
orthopedic surgeons, and its structure has previously been extensively 
characterized with cadaveric dissections, histopathology, and imaging 
[2-4,6]. Overtime, it has been made increasingly clear that the rotator 
cable carries with it several clinical implications in the management of 
rotator cuff tears. The stress shielding effects of the rotator cable may 
allow patients to be asymptomatic when an intact cable compensates 
for weakness caused by smaller rotator cuff tears [2,3]. However, larger 
tears and those that involve the rotator cable may manifest as substantial 
loss of supraspinatus strength and consequently disability [2,3].

There are a few limitations to our study. First, our study is 
retrospective and contains a relatively small sample size of 62. 
Additionally, the U/S imaging were performed by multiple technicians. 
As U/S is operator-dependent, the ability to visualize the rotator cable 
could have been influenced by varying operator expertise. Similarly, 
patients with rotator cuff tears usually have more limited range of 
motion which may also impact visibility on U/S. Finally, there was no 
comparison of cable visibility in patients with intact rotator cuffs in our 
study.

Our current study can develop the framework for a future 
prospective study that incorporates a larger sample size. Several 
adjustments can be made to the methodology of this study to further 
improve the quality of evidence. As U/S is operator-dependent, having 
only one technologist perform all the U/S scans will reduce variability 

Figure 1. Long axis Supraspinatus (S) tendon. The rotator cable (RC) is well seen in 
a patient with a partial thickness articular aspect and footprint tear of the supraspinatus 
tendon. The tear is seen as a small hypoechoic area along the undersurface of the distal 
tendon. GT = Greater tuberosity of the humerus

Figure 2. Long axis SS (Supraspinatus) tendon. The rotator cable (RC) is not well seen 
in a patient with a full thickness (FT) tear of the supraspinatus tendon at the critical zone. 
GT = Greater tuberosity of the humerus

Tear Total=62 WS NWS NS
cFTT 27% (17) 0 0 17
iFTT 26% (16) 6 6 4
PTT 47% (29) 14 12 3

Table 1. Visualization of the rotator cable relating to severity of rotator cuff tear. cFTT 
complete full-thickness tear, iFTT incomplete full-thickness tear PTT partial-thickness tear, 
WS well seen, NWS not well seen, NS not seen

Rotator Cuff Tear Rotator Cable
Mean Age (years; CI 95%) Mean Age (years; CI 95%)

cFTT iFTT PTT WS NWS NS
68.5 66.2 55.9 49.9 62.9 70.4

(62.5-72.6) (58.3-74.1) (50.7-61.1) (43.4-56.3) (56.6-69.2) (65.5-75.3)

Table 2. Rotator cuff tear and rotator cable visibility with respect to patient age. cFTT 
complete full-thickness tear, iFTT incomplete full-thickness tear PTT partial-thickness tear, 
WS well seen, NWS not well seen, NS not seen
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within the data. The images can be read by at least two blinded 
radiologists in order to measure inter-reader reliability. Finally, MRI 
may also be used to characterize the rotator cable alongside U/S and a 
comparison can be made between the two modalities. There is currently 
limited peer review research investigating the rotator cable using MRI 
[4]. Although U/S is equivalent to MRI in determining a rotator cuff 
tear, MRI still provides superior soft tissue imaging and is not operator-
dependent [7]. 

In summary, the rotator cable is readily identifiable in shoulder 
U/S especially in younger patients and those with incomplete full-
thickness and partial-thickness tears. It was seen that less severe cuff 
tears correlated with a higher likelihood of an intact rotator cable. We 
believe that the identification of the rotator cable should be part of the 
routine shoulder U/S. The presence of the rotator cable can be used 
a prognostic factor when deciding on a treatment plan for patients 
with rotator cuff tears. Patients with a visualized intact cable are likely 
better able to compensate for their cuff injury and likely require more 
conservative management for their pathology.
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