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ABSTRACT

Objective: This study aimed to compare the clinical and functional outcomes of patients with large posterosuperior rotator cuff tears 
between those with intact rotator cables (crescent-shaped tears) and those with repaired rotator cables (U-, V-, or L-shaped tears).

Methods: Eighty-two patients with a mean age of 64.05 ± 9.06 years who underwent arthroscopic repair due to large posterosuperior rota-
tor cuff tears were evaluated with a follow-up period of 32 ± 5.9 months. Forty-two patients with an intact rotator cable and 40 patients 
with a repaired rotator cable (rotator cable restored with tendon-tendon sutures) were evaluated regarding preoperative and postoperative 
pain and functional outcomes.

Results: There was no significant difference in the constant score between the rotator cable repaired and the intact group (P = .22). 
However, when the sub-dimensions of the Constant score were compared separately, the forward flexion was significantly higher in the 
group with the intact rotator cable (P = .002). When the postoperative visual analog scale (VAS) scores were compared, lower scores were 
observed in the group with the repaired rotator cable (P < .001).

Conclusion: In large posterosuperior rotator cuff tears, patients with a repaired rotator cables experienced more significant pain relief 
compared to those with intact rotator cables, although their forward flexion was lower. Therefore, a detailed analysis of the tear type 
and the rotator cable condition in large posterosuperior rotator cuff tears may help predict postoperative pain and functional outcomes.

Level of Evidence: Level III case-control study.

Introduction

Rotator cuff disease is one of the most common mus-
culoskeletal disorders and is a significant socioeco-
nomic burden.1 There are roughly two types of tear 
patterns in rotator cuff tears: crescentic (rotator cable 
is intact) and U-, V-, and L-shaped (rotator cable is not 
intact). Tear shape is critical for determining treat-
ment and repair strategies.2

The rotator cable is a structure that starts from the 
coracohumeral ligament anteriorly and extends pos-
teriorly, and the supraspinatus (Ssp) distributes force 
with this structure to its attachment. The stress-
reducing effect of the rotator cable on the rotator 
crescent increases with age.3 There is only tendon-
bone separation in crescentic tears, and since the 
rotator cable is intact, the torn tendon is not expected 
to be medialized and retracted (Figure 1). U-, V-, and 
L-shaped tears (rotator cable is not intact) have two 
components: tendon-tendon (TT) and tendon-bone 
(TB) (Figure 2). The anterior and posterior margins 
of the tear are brought closer to each other, restoring 
rotator cable integrity (Figure 2).4 In U-, V-, and L-type 
tears, the rotator cable is first restored by TT repair, 
followed by TB repair.4

Cho et  al. analyzed the outcomes of patients with 
small, medium, large, and massive rotator cuff tears 
with and without rupture of the anterior attachment 
site of the rotator cable at a minimum 12-month fol-
low-up and found no significant difference in pain 
and function between the groups.5 To our knowledge, 
there are few studies investigating the effect of rotator 
cable repair on clinical outcomes in patients undergo-
ing rotator cuff repair, and to our knowledge, there is 
no study investigating the relationship between rota-
tor cable integrity and clinical outcomes in large pos-
terosuperior tears.

This study aimed to compare the clinical and func-
tional outcomes of patients with large posterosuperior 
rotator cuff tears with an intact rotator cable and a 
repaired rotator cable. Our hypothesis in this study is 
that clinical and functional results in patients with a 
rotator cable repair may be as good as in patients with 
an intact rotator cable.

Materials and methods

Study design and patient characteristics
Ethical approval was obtained from the Necmettin 
Erbakan University Ethical Committee (Approval 
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number: 2016/743 Date: 02.12.2016). The informed consent of the 
participants was obtained before the research procedures started.

Medical records of 523 patients who underwent arthroscopic repair 
due to rotator cuff tears in Necmettin Erbakan University Medical 
Faculty Department of Orthopedics and Traumatology between 2015 
and 2017 were retrospectively analyzed. Among these patients, 114 
patients with large posterosuperior cuff tears were identified. Large-
sized posterosuperior cuff ruptures were determined by both preop-
erative MR measurements and intraoperative measurements made by 
HY and MÖ, a senior author specialized in shoulder and elbow surgery. 
Exclusion criteria were osteoarthritis (Hamada grade 2-5, Samilson-
Prieto grade 1-3),6,7 irreparable rotator cuff rupture (Goutallier grade 
3–4 fatty infiltration and positive tangent sign on MRI),8 subscapu-
laris rupture, neurological disease, upper extremity deformity, those 
with a rheumatological disease, and less than 24 months of follow-up. 
In addition, 11 patients who did not complete their follow-up were 
excluded. A tear that can be reduced arthroscopically to its anatomi-
cal location without abducting the arm is considered repairable.9 
Eighty-two patients whose anatomic localization of the tear could 
be repaired without the need for arm abduction were included in 
the study. The mean follow-up of the patients was 32.6 ± 8.7 (26-46) 
months. In arthroscopic posterosuperior rotator cuff repair surgery, 42 
patients with an intact rotator cable and 40 patients with a repaired 
rotator cable were evaluated preoperatively and postoperatively using 
a visual analog scale (VAS) and Constant scores. Preoperative VAS 
scores and constant scores were performed by 1 senior surgeon and 
1 senior resident in our clinic the day before the patients were oper-
ated on, and these data were obtained retrospectively. Postoperative 
VAS and constant scores were obtained by 1 senior surgeon and  
1 senior resident by interviewing the patients face to face.

Surgery
The same surgical team performed all procedures in the lateral decu-
bitus position under the interscalene block. All patients underwent 
standard glenohumeral joint arthroscopy. Tenotomy and acromio-
plasty were performed for all patients using a standard technique. 
After evaluating the intra-articular pathologies, standard subacromial 

arthroscopy was started. The subacromial bursa, coracoacromial liga-
ment, rotator cuff, and rotator cable were investigated. Tear types were 
determined. Tear sizes were measured with an arthroscopic probe. As 
defined by DeOrio and Cofield, tears between 3 and 5 cm were con-
sidered large tears. Appropriate soft tissue releases were performed 
to optimally mobilize the torn cuff tissue. In patients with a ruptured 
rotator cable, the tear’s apex was first determined, then TT sutures 
were placed with free sutures starting from 5 mm lateral to the tear’s 
apex, and the integrity of the rotator cable was re-established. Then, 
tendon-to-bone rotator cuff repair was performed with the transosse-
ous equivalent repair technique using three 5.5 mm anchors, 2 in the 
medial row and 1 in the lateral row, in all participants.

A postoperative standard rehabilitation program was applied to 
all patients. The arm was kept in a Velpeau bandage for 6 weeks 
postoperatively. Passive-assisted exercises were started in the 2nd 
week, active-assisted exercises were applied after the 6th week, and 
strengthening exercises were used after the 12th week. The same 
observers assessed VAS and Constant scores for the patients who 
completed the 24-month follow-up.

Statistical analysis
Statistical analysis was performed using SPSS software v. 22.0 (IBM 
SPSS Corp.; Armonk, NY, USA). Descriptive statistics were used to 
summarize the data. Skewness of the data was checked using the 
Shapiro-Wilk test. The Wilcoxon Signed-Rank test was used for 
comparisons within the same group, while the Mann-Whitney U 
or Independent Sample t-tests were used for comparisons between 
groups. Results with a P-value of <.05 were considered significant. 
Post-hoc power calculations were performed using G*Power soft-
ware (version 3.1.9.4, Heinrich Heine University, Düsseldorf), taking 
alpha error as 0.05 with a two-tailed significance.

Results

The mean age was 63 ± 2.5 (39-81) in patients with an intact rotator 
cable and 65 ± 1.4 (51-77) in patients with a repaired rotator cable, 
and there was no significant difference between the two groups in 
terms of age (P = .653). The mean follow-up period was 31 ± 5.3 (26-
44) months in patients with an intact rotator cable and 33 ± 6.1 (28-
46) months in patients with a repaired rotator cable, and there was 
no significant difference between the two groups in terms of follow-
up period (P = .482). Patients with an intact rotator cable consisted 
of 28 males and 24 females, while patients with a repaired rotator 
cable consisted of 17 males and 23 females, and there was no sig-
nificant difference between both groups in terms of gender (P = .945). 
The demographic characteristics of the patients are summarized in 
Table 1.

H I G H L I G H T S

• Clinical outcomes in large posterosuperior rotator cuff ruptures were not sig-
nificantly different between intact and repaired rotator cable, but forward flex-
ion was significantly higher in the intact rotator cable group.

• Pain relief was significantly greater in the repaired rotator cable group than in 
the intact rotator cable group.

• A good analysis of the type of tear and the condition of the rotator cable in 
large posterosuperior rotator cuff tears may be useful in predicting postopera-
tive pain and function.

Figure 1. Arthroscopic view of a crescentic tear through the subacromial space (A) and intraarticular space (B).
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In patients with an intact rotator cable, the preoperative VAS score 
was 8.3 ± 0.97 (6-10), while postoperative VAS score was 2.65 ± 1.7 
(1-7). The postoperative VAS score was significantly lower than the 
preoperative VAS score (P < .001). In patients with a repaired rota-
tor cable, the preoperative VAS score was 8.3 ± 1.03 (6-10), while 
postoperative VAS score was 0.7 ± 0.73 (0-2). The postoperative VAS 
score was significantly lower than the preoperative VAS score (P < 
.001) (Table 2). When the groups of patients with an intact rotator 
cable and patients with a repaired rotator cable were compared in 
terms of postoperative VAS scores, patients with repaired rotator 
cables had significantly lower postoperative VAS scores (P < .001) 
(Table 2).

In patients with an intact rotator cable, the preoperative constant 
score was 51.6 ± 9.5, while postoperative constant score was 76.8 ± 
7.4, and the latter was significantly higher than the former (P < .001). 
In patients with a repaired rotator cable, the preoperative constant 
score was 49.8 ± 8.4, while postoperative constant score was 74.9 ± 
6.4, and the latter was significantly higher than the former (P < .001) 
(Table 2). When the groups of patients with an intact rotator cable 
and patients with a repaired rotator cable were compared in terms 
of postoperative Constant scores, there was no significant difference 
between the groups (P = .220) (Table 3). Nevertheless, when the sub-
scale parameters of the Constant score were compared separately, 

forward flexion was significantly higher in patients with an intact 
rotator cable (P = .002) (Table 4).

Discussion

The most important findings of this study can be summarized as fol-
lows: Postoperative VAS scores were significantly lower in the group 
of patients with a repaired rotator cable than in the group of patients 
with intact rotator cable and the level of forward flexion was signifi-
cantly higher in the patient group with intact rotator cable than in 
the patient group with repaired rotator cable.

Nakajima et al showed that tears involving the rotator cable cause 
more biomechanical problems than tears affecting the crescent.10 
Furthermore, Burkhart et al demonstrated in their study that lim-
ited rotator cable repair provided a significant biomechanical 
improvement in irreparable rotator cuff tears.11 In our study, the 
fact that forward flexion was better in patients with intact rotator 
cable than in those with repaired rotator cable shows the biome-
chanical importance of the rotator cable. Previous studies have 
shown that fatty degeneration may be more likely to occur in 
detachment that may occur in one of the two insertion sites of the 
rotator cable and that more complex tears are seen in rupture of the 
anterior attachment site of the rotator cable.5,12-14 In our study, the 
mean preoperative VAS scores were almost the same between both 
groups, but the mean postoperative VAS scores of patients with a 
rotator cable repair were significantly lower than those with an 
intact rotator cables, and this may be related to the fact that patients 
with a rotator cable repair had relatively benefitted in terms of pain 
because the repaired rotator cable restored the stress shield func-
tion and accordingly corrected the stress distribution more than 
those with intact rotator cables. The reason for the higher degree 
of forward flexion in patients with intact rotator cables compared 
to those with torn rotator cables may be related to the fact that rota-
tor cable tears are associated with fatty degeneration of the rotator 
cuff muscles, as previously shown or that the repair did not fully 
catch up with the function of the rotator cable before the tear. We 
believe that we are able to achieve these results because we select 
our patients only from patients with large tears, the procedures are 
identical, and they are performed by a single surgeon in a single 
center.

Figure 2. Arthroscopic view of the anterior leg, posterior leg, and apex of a U/V type tear (A) and arthroscopic view of tendon-tendon suture applied to the tear (B).

Table 1. Demographic characteristics of the patients

 
Intact Rotator 
Cable Group

Repaired Rotator 
Cable Group P Value

Number of patients 42 40  
Mean age ± SD (years) 63 ± 2.5 (39-81) 65 ± 1.4 (51-77) .653
Follow-up duration ± SD (months) 31 ± 5.3 (26-44) 33 ± 6.1 (28-46) .482
Gender M/F (%) 18/24 (21.95/29.2) 17/23 (20.7/28.15) .945
F, female; M, male; SD, standard deviation.

Table 2. Preoperative and postoperative VAS scores

 
Intact Rotator 
Cable Group

Repaired 
Rotator Cable 

Group
P 

Value
Power 

(Effect Size d)

Preoperative VAS ± SD 8.3 ± 0.97 (6-10) 8.3 ± 1.03 (6-10) .94 <0.80 (0)

Postoperative VAS ± SD 2.65 ± 1.7 (1-7) 0.7 ± 0.73 (0-2) <.001* 0.99 (1.14)

P-value <.001* <.001*   

Power (effect size d) 0.99 (5.82) 0.99 (7.30)   

Table 3. Comparison of the preoperative and postoperative constant scores

  Intact Rotator Cable Group Repaired Rotator Cable Group P Value Power (Effect Size d)

Constant Score Preoperative 51.6 ± 9.5 49.8 ± 8.4 .29 <0.80 (0.18)
Postoperative 76.8 ± 7.4 74.9 ± 6.4 .22 <0.80 (0.27)

 P value <.001* <.001*   

 Power (effect size d) 0.99 (2.65) 0.99 (2.99)   
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Halder et al showed in a cadaver study that in small and medium rota-
tor cuff tears, the rotator cuff muscle force can be transmitted along 
the cable, bypassing the Ssp tendon.15 Therefore, better forward flex-
ion after rotator cuff repair in ruptures where the rotator cable was 
intact in our study may be related to the better preservation of force 
transmission, as shown by Halder et al.

Burkhart et  al showed that favorable forward flexion would be 
achieved even when a partial repair is performed in massive tears 
with an intact rotator cable.16,17 In our study, although anatomical 
rotator cable repair was performed using TT suture in patients with 
U-, V-, and L-type tears, anterior flexion was better in patients with 
crescentic tears with an intact rotator cable. The two studies similarly 
show the relationship between rotator cable rupture and forward 
flexion. One of the conclusions drawn from this is that the repaired 
rotator cable could not catch up with the level of function before it 
ruptured. Secondly, surgical treatment should be performed without 
delay in patients with an intact rotator cable and with a risk of pro-
gression to a tear.

Malavolta et al studied 163 patients with small, medium, large, and 
massive ssp ruptures.18 They compared the UCLA and ASES scores of 
two groups of patients with a repaired crescentic tear and an L-type 
or U/V-type tear. They could not detect any differences between the 
two patient groups postoperatively. Patients with a crescentic tear 
had higher UCLA and ASES scores in the preoperative evaluation. In 
our study, the Constant score was used, and no difference was found 
in either group of patients preoperatively. This difference could be 
related to the patient inclusion criteria used. While the study by 
Malavolta et al included small and medium SSP tears, only large pos-
terosuperior rotator cuff tears were included in our study. We think 
that our study, in which only large posterosuperior rotator cuff tears 
were evaluated, would yield more objective results in assessing the 
same tear size.

Park et al compared 95 patients with repairable large, mobile (crescen-
tic and L-type) tears to U-type tears.19 There was no significant differ-
ence in preoperative Constant scores between the two groups in the 
study. However, significantly higher Constant scores were obtained 
for mobile tears at the postoperative 12th month. In our study, there 
was no significant difference in the Constant score at the postoper-
ative 24th month. In Park et al’s study, patients were grouped only 
according to the tear shape, without considering the repair method 
and the effect of the rotator cable integrity on the rotator cuff biome-
chanics. In our study, patients were grouped according to the repair 
method determined by the tear shape while paying attention to the 
rotator cable integrity. Since crescentic and L-type tears are included 
in the same group (mobile tears), comparing these results with our 
study is not appropriate. We think prospective studies with larger 
sample sizes and individual groups are needed to study the rotator 
cable’s tear shape, repair method, and integrity.

Namdari et  al found no significant difference between postopera-
tive Constant scores and VAS scores between patients with intact 

and ruptured anterior attachment regions of the rotator cable.20 They 
reported the mean postoperative VAS scores in the intact and rup-
tured groups as 0.8 and 0.5, respectively. This study was conducted in 
patients with small/moderate SSP rupture. However, our study was 
conducted in patients with large posterosuperior cuff tears, and the 
postoperative VAS scores of patients with a repaired rotator cable 
were significantly lower than those of patients with an intact rota-
tor cable. Nevertheless, the two studies are similar in that patients 
who had rotator cable repair experienced better postoperative pain 
satisfaction than those who were healthy. This may be because more 
biomechanical problems are resolved in patients with a rotator cable 
repair than in patients with an intact rotator cable. To better under-
stand why the postoperative pain scores of patients with a rotator 
cable repair are lower than those with an intact rotator cable, studies 
with larger patient groups, including small, medium, large, and mas-
sive tears, are needed.

The limitations of this study include the lack of a control MRI to 
determine the rate of rotator cable healing, the small number of 
patients due to the inclusion of a selected patient group, and retro-
spective data collection. Another limitation is that it is unknown 
whether rotator cuff rerupture occurs in patients.

In conclusion, in large posterosuperior rotator cuff tears, pain relief 
is higher in the group with the repaired rotator cable than in the 
group with an intact rotator cable, but forward flexion is lower in the 
repaired rotator cable group than in the intact rotator cable group. 
In this context, a good analysis of the type of tear and the condition 
of the rotator cable in large posterosuperior rotator cuff tears may be 
useful in predicting postoperative pain and function.
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