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Introduction
The important role played by the rotator cuff in the 
stability and mobility of the glenohumeral joint makes 
it susceptible to damage and injuries [1,2]. The etiology 
of rotator cuff injury is probably multifactorial [3].

Rotator cuff tears are among the most common 
conditions affecting the shoulder. Despite their 
ubiquity, there is substantial debate concerning their 
management. There has been considerable confusion 
surrounding the indications for rotator cuff surgery, 
with many factors influencing the decision to operate 
and the postoperative outcome. It is important to 
understand, as completely as possible, the type and 
extent of abnormality before embarking on any surgical 
program [4].

With the advent of arthroscopic surgery, rotator cuff 
repair has evolved from an all-open technique to 

a combined arthroscopic and miniopen technique. 
Recently, arthroscopic repair methods have been 
developed, with the promise of more rapid patient 
recovery. The all-arthroscopic rotator cuff repair 
has increased in popularity over the past several 
years, paralleling improvements in arthroscopic 
instrumentation and technique [5].

Arthroscopic repair of rotator cuff tears is technically 
demanding. The results of arthroscopic repair 
have not been as thoroughly studied as those after 
open repair [6]. The arthroscopic operation has 
the advantages of glenohumeral joint inspection, 
treatment of intra-articular lesions, smaller incisions, 
no deltoid detachment, less soft tissue dissection, less 
postoperative pain, and more rapid rehabilitation [7]. 
However, these advantages must be weighed against 
the technical difficulty of the method, which limits its 
application.
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All patients underwent thorough clinical examination 
followed by radiologic evaluation with plain 
radiograph and MRI. A modification of the University 
of California at Los Angeles (UCLA) score system 
(55 points) was used in this study to monitor the 
shoulder state before and after at least 6 months from 
the operative intervention.

At the time of surgery, arthroscopic repair of the cuff 
tears together with subacromial decompression were 
performed. The patients were operated upon under 
general anesthesia and in semisitting position. The 
technique initiated with arthroscopic evaluation of 
the glenohumeral joint through the posterior portal, 
and then the scope was directed upward to the 
subacromial space where subacromial decompression 
took place using shaver and bone burr inserted 
through the lateral portal. Dealing with the full-
thickness tear was carried out through the following 
steps: identification of the tear (Fig. 1), preparation 
of the footprint, bone anchor insertion into the 
footprint (5 mm; Mitek or Smith & Nephew) double 
loaded with No. 2 Orthocord or Ultrabraid suture 
threads (Fig. 2), retrieval of the suture threads of the 
anchor through the cuff tendon and back again into 
the lateral portal using a suture passer instrument 
(Elite Pass, Smith & Nephew or Expressew, Mitek) 
(Fig. 3), and finally arthroscopic knot tying and 
closure of the defect (Figs 4 and 5). One to three 
bone anchors were used depending on the size of the 
tear. In massive tears, side-to-side suturing of the tear 
was applied first (the margin convergence technique) 
then the tendon was sutured to the footprint using 
the bone anchors.

A sling or an abduction brace was applied 
postoperatively in all patients depending on the size of 
the tear, quality of the tissue, and security of the repair. 

Youm et al. [5] performed a comparison of clinical 
outcomes and patient satisfaction following arthroscopic 
and miniopen rotator cuff repair. They found that, at 
greater than 2 years of follow-up, arthroscopic and 
miniopen rotator cuff repairs produced similar results 
for small, medium, and large rotator cuff tears with 
equivalent patient satisfaction rates.

The aim of this study was to describe the surgical 
technique and to evaluate the clinical results of 
arthroscopic repair of full-thickness rotator cuff tears 
using bone suture anchors.

Material and methods
The study was conducted in the Department of 
Orthopaedic Surgery, El-Hadara Orthopaedic and 
in Traumatology University Hospital, Alexandria 
University (Egypt) from 2008 to 2010. Eighty 
shoulders in 80 patients, 38 men and 42 women, 
with symptomatic chronic full-thickness rotator 
cuff tears were included in the study. In this study, 
pain during overhead daily activities (87.5%), 
nocturnal pain (97.5%), and/or weakness of the 
affected shoulder during daily activities (90%) were 
considered indications for surgical treatment after 
failure of conservative treatment (subacromial steroid 
injection and physiotherapy) for at least 3 months. 
Patients with associated biceps tendon pathology, 
symptomatic acromioclavicular arthritis, or cuff tear 
arthropathy were excluded. The mean age of the 
patients was 61.15 years (range: 37–78 years). The 
right shoulder was affected in 50 patients. The time 
lag before presentation varied between 0.25–5 years 
with a mean of 0.83 year. Seventy-eight patients were 
right handed (97.5%), whereas only two patients were 
left handed (2.5%).

Identification of the full-thickness tear.

Figure 1

Bone anchor insertion after preparation of the footprint.

Figure 2
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points) preoperatively to 8 points (range: 4–10 points) 
postoperatively (Fig. 6). Twelve patients had small 
tears, 28 had medium tears, 20 had large tears, and 20 
had massive tears. There was no statistical significant 
difference between the size of the tear and the 
postoperative result (P = 0.68) (Fig. 7). The mean time 
lag before presentation was 0.55 year (6.6 months) in 
patients with satisfactory results, whereas it was 0.87 
year (10.44 months) in patients with unsatisfactory 
outcomes. The difference between both groups was 
statistically significant. In other words, the earlier the 
timing of repair, the better were the postoperative 
results (P = 0.0164).

Four patients showed unsatisfactory results: two of them 
had massive tears and the other two had medium-sized 
tears. Although they showed slight postoperative 
improvement regarding the pain and range of motion, 
the overall results were still unsatisfactory.

Figure 8 shows the preoperative and 25 months 
postoperative MRI pictures of one of the patients 
with large rotator cuff tear, denoting adequate tendon 
healing.

Three-phase rehabilitation program was then started: 
6 weeks passive exercises, 6 weeks active assisted 
exercises, and 4 weeks strengthening exercises.

Results
The follow-up period ranged from 20 to 37 months 
with a mean of 30 months. The modified University of 
California at Los Angeles score improved significantly 
from a mean of 24.85 points preoperatively 
(range: 16–38 points) to a mean of 43.83 points 
postoperatively (range: 16–55 points) (P < 0.001). 
Seventy-six (95%) of the 80 shoulders were considered 
by the patients to be much better or better as a result 
of operation. The mean score of pain improved from 3 
points (range: 1–6 points) preoperatively to 9 points 
(range: 4–10 points) postoperatively. The function 
score improved from a mean of 3.5 points (range: 1–6 

Suture threads passed through the cuff.

Figure 3

Figure 4

Arthroscopic knot tying and closure of the defect.

Intra-articular view showing fixation of the cuff to the footprint area.

Figure 5

Preoperative and postoperative pain and function points (mean).

Figure 6
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satisfactory results of 81.4%, whereas Boileau et al. [10] 
showed satisfactory results of 92%. Similarly, Jones and 
Savoie [17] showed a success rate of 88% in patients 
with arthroscopic repair of large and massive cuff tears. 
They concluded that the arthroscopic management of 
such tears could obtain results comparable with the 
reported outcomes following open repairs. Moreover, 
Buess et al. [18] performed a comparative study 
between open versus arthroscopic repair of rotator 
cuff tears in 96 patients. The authors reported that the 
arthroscopic repair had yielded equal or better results 
than open repair, even at the beginning of the learning 
curve. They found that the patients with an arthroscopic 
repair had a significantly better decrease in pain and a 
better functional result concerning mobility. This study 
showed successful results in different-sized tears; this 
is also reported by Buess et al. [18]. In their study, they 
concluded that the arthroscopic repair is successful for 
large and small tears, and, biomechanically, large tears 
might even benefit more than small ones.

Conclusion
Arthroscopic repair of full-thickness rotator cuff tears 
using bone anchors offered good results, provided a 
stable construct that can allow early rehabilitation 
without failure, and enabled tendon–bone healing. 
Arthroscopic rotator cuff repair was successful for large 
and small tears. Therefore, the size of the tear should 
not be considered to be a formal contraindication to an 
attempt of arthroscopic rotator cuff repair, if optimal 
functional recovery is the goal of treatment. Moreover, 
the earlier the operative intervention, the better was 
the outcome.

Discussion
Arthroscopic rotator cuff repair has undergone evident 
refinements during the past few years. Achieving a 
biomechanically stable construct is critically important, 
and this can now be performed through arthroscopic 
means [8].

Despite its prior reputation as an impractical operative 
technique, recent reports of arthroscopic rotator cuff 
repair have shown promising results that appear to be 
as good as, if not superior to, the results of open rotator 
cuff repair [9].

Pain and functional disability refractory to conservative 
care are the indications for arthroscopic surgical repair 
of rotator cuff tears [10]. Watson et al. [11] considered 
pain as the most common indication for surgery, and 
alleviating it was clearly an important goal. In the 
study published by Gartsman et al. [12], the primary 
indication for the arthroscopic repair of rotator cuff 
tears was persistent pain in the shoulder, not responding 
to a minimum of 6 months of conservative treatment.

Obtaining healing of rotator cuff repair is crucial. 
However, restoration of postoperative function is a 
major goal [13]. Current clinical as well as experimental 
evidence suggest that the technique of repair plays 
an important role in the prevention of failure of the 
repair [14]. Ideally, the technique of repair of a rotator 
cuff tendon should maximize the strength of fixation 
during the immediate postoperative period. Stronger 
fixation may allow early rehabilitation without 
complete failure and may also prevent the formation of 
a gap at the tendon–bone interface, which may inhibit 
the healing [15].

The clinical success rate in patients included in 
this study was 95%, which is comparable with that 
reported in the literature. Rebuzzi et al. [16] showed 
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Figure 8

(a) Preoperative MRI showing full-thickness tear. (b) Postoperative 
radiograph showing the repair using two bone anchors, and (c) MRI 
after 25 months showing adequate tendon healing.

Postoperative results with respect to the size of the tear.

Figure 7



Full-thickness rotator cuff tears Morsy 47

Acknowledgements
Conflicts of interest
There are no conflicts of interest.

References
 1 Sharkey NA, Marder RA, Hanson PB. The entire rotator cuff contributes to 

elevation of the arm. J Orthop Res 1994; 12:699–708.

 2 Tytherleigh-Strong G, Hirahara A, Miniaci A. Rotator cuff disease. 
Curr Opin Rheumatol 2001; 13:135–145.

 3 Randolph BC, Gerald RW. Impingement syndrome and rotator cuff 
disease as repetitive motion disorders. Clin Orthop 1998; 351:95–101.

 4 Iannotti JP. Rotator cuff disorders evaluation and treatment. J Am Acad 
Orthop Surg 1991; 1:71–88.

 5 Youm T, Murray DH, Kubiak EN, Rokito AS, Zuckerman JD. Arthroscopic 
versus mini-open rotator cuff repair: a comparison of clinical outcomes 
and patient satisfaction. J Shoulder Elbow Surg 2005; 14:455–459.

 6 Wolf EM, Bayliss RW. Arthroscopic rotator cuff repair clinical and 
arthroscopic second-look assessment. In: Gazielly DF, Gleyze P, 
Thomas T, editors. The cuff. Paris: Elsevier; 1996. 319–330.

 7 Gartsman GM. Arthroscopic rotator cuff repair. Clin Orthop 2001; 390:95–106.

 8 Burkhart SS, Lo IK. Arthroscopic rotator cuff repair. J Am Acad Orthop Surg 
2006; 14:333–346.

 9 Lo IKY, Burkhart SS. Double-row arthroscopic rotator cuff repair: 
re-establishing the footprint of the rotator cuff. Arthroscopy 2003; 
19:1035–1042.

10 Boileau P, Brassart N, Watkinson DJ, Hatzidakis AM, Krishnan SG. 
Arthroscopic repair of full thickness tears of the supraspinatous: does the 
tendon really heal? J Bone Joint Surg Am 2005; 87:1229–1240.

11 Watson EM, Sonnabend DH. Outcome of rotator cuff repair. J Shoulder 
Elbow Surg 2002; 11:201–211.

12 Gartsman GM, Khan M, Hammerman SM. Arthroscopic repair of 
full-thickness tears of the rotator cuff. J Bone Joint Surg Am 1998; 
80:832–840.

13 Postel JM, Goutallier D, Lavau L, Bernageau J. Anatomical results 
of rotator cuff repairs. Study of 57 cases controlled by arthrography. 
J Shoulder Elbow Surg 1994; 3:20–25.

14 Gerber C, Schneeberger AG, Beck M, Schlegel U. Mechanical strength of 
repairs of the rotator cuff. J Bone Joint Surg Br 1994; 76:371–380.

15 Caldwell GL, Warner JJP, Miller MD, Boardman D, Towers J, Debski R. 
Strength of fixation with transosseous sutures in rotator cuff repair. J Bone 
Joint Surg Am 1997; 79:1064–1068.

16 Rebuzzi E, Coletti N, Schiavetti S, Giusto F. Arthroscopic rotator cuff 
repair in patients older than 60 years. Arthroscopy 2005; 21:48–54.

17 Jones CK, Savoie FH. Arthroscopic repair of large and massive rotator 
cuff tears. Arthroscopy 2003; 19:654–671.

18 Buess E, Steuber K, Waibl B. Open versus arthroscopic rotator cuff repair: 
a comparative view of 96 cases. Arthroscopy 2005; 21:597–604.


