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Objectives: We retrospectively evaluated the results of
patients who underwent arthroscopic-assisted mini-open
repair of rotator cuff tears.

Methods: Twenty-three patients (7 males, 16 females; mean
age 56 years; range 41 to 75 years) underwent arthroscopic-
assisted mini-open repair for nonretracted rotator cuff tears.
The right shoulder was involved in 15 patients and the left in
eight patients; 83% being on the dominant side. The range of
motion was measured with a goniometer, and muscle strength
by manual examination. The patients were assessed by physi-
cal examination, the American Shoulder and Elbow Surgeons
Standardized Shoulder Assessment Form (ASES), the UCLA
scale, and magnetic resonance imaging (MRI). The mean fol-
low-up was 32 months (range 12 to 61 months).

Results: All the patients had medium-sized ruptures.
Biceps tenotomy was performed in three patients for tears
affecting more than 50% of the biceps tendon. The mean
preoperative active forward flexion increased from 99° to
161°, and active external rotation from 28° to 50° postop-
eratively (p<0.05); the strength of the supraspinatus and
infraspinatus muscles increased significantly (p<0.05). The
mean UCLA score was found as 31.6, showing an excellent
result in nine patients (39.1%), good in 12 patients (52.2%),
moderate in one (4.4%), and poor in one patient. The mean
preoperative ASES score increased from 23.7 to 92.4
(p<0.05). The mean healing time was 1.7 months (range
1.5 to 12 months). Twenty-one patients (91.3%) were satis-
fied with the outcome. Of 16 patients with postoperative
MRI scans, three (18.8%) exhibited recurrent ruptures.

Conclusion: In selective cases, the clinical and function-
al results are successful following arthroscopic-assisted
mini-open repair for rotator cuff tears.
Key words: Arthroscopy/methods; joint instability/surgery;
patient satisfaction; range of motion, articular; rotator cuff/injuries/
surgery; shoulder joint/surgery; magnetic resonance imaging.

Amaç: Bu çal›flmada rotator manflet y›rt›¤› tan›s›yla art-
roskopik yard›ml› mini-aç›k yöntemle rotator manflet ta-
miri yap›lan hastalar geriye dönük olarak de¤erlendirildi.

Çal›flma plan›: Büyük ve retrakte olmam›fl rotator manflet
y›rt›¤› saptanan 23 hastaya (7 erkek, 16 kad›n; ort. yafl 56;
da¤›l›m 41-75) artroskopik yard›ml› mini-aç›k yöntemle ro-
tator manflet tamiri yap›ld›. On befl hastada sa¤, sekiz hasta-
da sol omuz tutulumu vard›; %83’ünde tutulum dominant
tarafta idi. Hareket aç›kl›klar› gonyometre ile, kas kuvvetle-
ri manuel olarak ölçüldü. Hastalar ameliyat öncesi ve sonra-
s›nda fizik muayene, Amerikan Omuz ve Dirsek Cerrahlar›
(ASES) skoru, UCLA skalas› ve manyetik rezonans görün-
tüleme (MRG) ile de¤erlendirildi. Ortalama izlem süresi 32
ay (da¤›l›m 12-61 ay) idi.

Sonuçlar: Tüm hastalarda orta boy y›rt›k saptand›. Üç has-
tada biseps tendonunda %50’den fazla y›rt›k olmas› nedeniy-
le biseps tenotomisi yap›ld›. Ameliyat öncesinde ortalama
99° olan aktif öne fleksiyon ve 28° olan d›fl rotasyon aç›kl›¤›
ameliyat sonras›nda s›ras›yla 161° ve 50° ölçüldü (p<0.05);
supraspinatus ve infraspinatus kas kuvvetleri anlaml› art›fl
gösterdi (p<0.05). Ameliyattan sonra UCLA skoru ortalama-
s› 31.6 bulundu. Dokuz hastada (%39.1) çok iyi, 12 hastada
(%52.2) iyi, bir hastada (%4.4) orta, bir hastada kötü sonuç
elde edildi. Ameliyattan önce ortalama 23.7 olan ASES sko-
ru, ameliyattan sonra 92.4 bulundu (p<0.05). Ameliyattan
sonra ortalama iyileflme süresi 1.7 ay (da¤›l›m 1.5-12 ay) idi.
Yirmi bir hasta (%91.3) ameliyattan memnun kald›¤›n› bil-
dirdi. Manyetik rezonans görüntüleme ile incelenen 16 has-
tan›n üçünde (%18.8) y›rt›¤›n tekrarlad›¤› gözlendi.

Ç›kar›mlar: Seçilmifl olgularda, rotator manflet y›rt›kla-
r›nda artroskopik yard›ml› mini-aç›k yöntemle tamirin
klinik ve fonksiyonel sonuçlar› baflar›l› bulundu. 
Anahtar sözcükler: Artroskopi/yöntem; eklem instabilitesi/cerrahi;
hasta memnuniyeti; hareket aç›kl›¤›, eklem; rotator manflet/yaralan-
ma/cerrahi; omuz eklemi/cerrahi; manyetik rezonans görüntüleme.
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Rotator cuff tears which may cause disability of
upper extremity, was known for a long time. In his
article reporting the results of combination of
acromioplasty together with mobilization and
repair of rotator cuff, Neer pointed out the surgical
treatment principles of rotator cuff repair. It is
proven that succesful results are achived by open
rotator cuff repairs in which these principles were
used.

Rotator cuff repair is one of the most performed
surgical treatments of the shoulder. Further
advencement was notified in rotator cuff surgery
with the improvement in repair techniques and
new surgical equipments, in recent years. Surgical
technique is improving traditional open repair to
arthroscopically assisted mini open repair and fur-
ther to full arthroscopic repair which is a less inva-
sive method. 

Beyond this it is still argumental that  which is
the best method in full thickness rotator cuff tear
repair. But, full arthroscopic rotator cuff repair
seems to replace the traditional open and mini
open repair methods.

Arthroscopic rotator cuff repair has the advan-
tages like prevention of deltoid muscle by using
smaller incisions, arthroscopically release and
mobilization of rotator cuff, lesser damage to soft
tissue and probably due to this lesser pain in
patient postoperatively, easier rehabilitation and
lesser incidance of adhesive capsulitis develop-
ment. But, in spite of improvements in procedings
of suture anchors, the arguments still continue on
weakness of bone tendon fixation with full arthro-
scopic tecnique. 

Arthroscopically assisted mini open repair of
rotator cuff was first described by Levy et al. and
improved by Paulos and Kody.

In our study, postoperative results of the
patients whom artroscopically assisted mini open
rotator cuff repair was performed with the diagno-
sis of huge and unretracted full thickness rotator
cuff tear, was evaluated and reruptured of rotator
cuff was investigated by MRI.

Patients and methods

Artroscopically assisted mini open rotator cuff
repair was performed in 28 patients who had the

diagnosis of full thickness rotator cuff tear which
did not respond to conservative treatment, in our
clinic between 1999-2004. 23 patients (7 male 16
female, mean age 56, range 41-75) who had final
examinations were taken into study.

Preoperative follow up time was 32 months
(range 12-61) months. Left shoulders in 8 patients,
right in 15 patients were involved. Involvement
was at the dominant side in 83% patients.

Pre and postoperatively patients were evaluated
with physical examination, ASES (American
Shoulder and Elbow Surgeons scoring), UCLA and
rerupture of rotator cuff by clinical findings and
MRI.

In final examination, ROM of patients was mea-
sured with goniometer at sitting position. Muscle
strength was evaluated manually. 

ASES score (max 100 points) was calculated by
evaluating daily living activity and visual pain
score pre and postoperatively.

Pre and postoperative pain (10 points), function
(10 points), active forward elevation (5 pts), manu-
al forward flexion strength (5 pts) and patients sat-
isfaction (5 pts) were evaluated with UCLA scala
(max 35 pts). In this evaluation 0-20 pts poor, 21-
27 pts fair, 28-33 pts good, 34-35 pts show excel-
lent results.

Pre and postoperative taken MRI’s were evalu-
ated by the same radiologist who was uneware of
the clinical diagnosis of the patients. Continuity of
tendon or rerupture was evaluated with T2 domi-
nant coronal oblique and proton density dominant
images and also MRI measurements named in short
inversion recovery sequences. According to this
the diagnosis of full thickness rerupture was put by
getting signal image equavalent to liquid or unvi-
sualizaton of rotator cuff tendons in at leastone of
T2 dominant or restrained fatty cross sections.

The size of tear found by measuring the widest
opening following 1-2 mmetered mild debridement
of rotator cuff tear. 1-3 cm tears were evaluated as
medium, 2-5 cm tears as big, greater tears from 5
cm as huge. Average follow up period was found
32 months (range 12-61). T test was used for stat-
ictical evaluation.



Operative tecniques

Patients were operated under general anesthesia
and in beach chair position. Approaches were per-
formed through posterior, anterior or lateral por-
tals. Primarily acromion, distal clavicula, AC
joint, coracoid and portal entrances were marked
by a surgical marked pen. Posterior portal was
opened at  approximately 1,5 cm inferior and 1,5
cm  medial of posterolateral corner of acromion.
Anterior portal was opened at approximately 2-3
cm anterior of anterolateral corner of acromion,
and also lateral portal was opened at approximate-
ly 2-4 cm lateral of posterior AC joint. Primarily
arthroscopic evaluation of glenohumeral joint was
performed through posterior portal. Intraarticular
pathologies were treated .

And then we entered in subacromioal space and
bursa was excised with motorised shawer by open-
ing lateral portal until the tear in rotator cuff total-
ly visible.The size,the shape and if present the
amount of the retraction of the tear was recorded.
Quality and flexibility of the tissue was tested by
grasping the tear by tendon grasper. For the cases
in which the tendon was not mobile enough to be
fixed easily into the adhesion point in humerus, the
adhesions between tendon and glenohumearl cap-
sule, coracohumeral ligament, acromion, deltoid
facia was tried to be released by motorised shawer
and RF probe and the mobility of  tendon was tried
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to be improved. Later subacromial decompression
was completed. Acromioplasty was performed in
different amounts for each patient to gain
smoother inferior surface of acromion for the pur-
pose of providing enough space for rotator cuff
tendons. 

The edges of the tear and adhesion location of
the tendon in greater tubercle was cleaned from
soft tissues by debriding with shawer and punch
through lateral portal.

Lateral of articular cartilage of humeral head
was debrided with burr until reaching to a bleeding
surface. Cortical bone was left untouched for pow-
erful fixation of suture anchor.

Lateral portal incision was extended 1-2 cm
upwardly and downwardly. Taking into considera-
tion of axillary nerve which lies from front to
backward through deltoid 5 cm distal to acromion;
nerve was released distally up to 4-4,5 cm from
acromion throughout deltoid fibers. We reached
the tears on by passing through the layers.
Depends upon the surgeon’s choice, transosseos
sutures or anchors were used for repair. Mason-
Allen style sutures which was reported as the
strongest tendon grasping method, was used for
the tendon fixation with transosseos suture.

Medium size (1,3 cm) full thickness tear was
determined in all of the patients. Furthermore, ten-

Figure 1. Arthroscopic view of rotator cuff tear. Figure 2. Subacromial decompresion.
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odesis because of biceps tendinitis in 3 patients,
arthroscopic Bankart repair because of recurrent
shoulder dislocation was performed in 1 patient.

Abduction pillowed arm brace and intermittant
cold application with cryocuff was applied to the
patients postoperatively. Pendulum and passive
ROM exercises were started first day postopera-
tively and the patients sent home at second day.
Arm brace was removed and stretching exercises
which improves ROM was started at fourth week.
Strenghtening exercises were continued up to first
year postoperatively.

Results

Diagnostic arthroscopy and arthroscopic sub-
acromial decompression was applied to all
patients. Middle size tear was determined in all. 1-
3  5mm anchor in 14 patients, 2-4 transosseous
sutures, both anchor and transosseous sutures in 2
patients were used for fixation of the torn tendon
to bone. Biceps tenotomy was performed in 3
patients because  biceps tendon was torn more than
50 percent. 

Foreflexion and external rotation range showed
expressive increase postoperatively (p<0,05 table
1). Pre and postoperative internal rotation range
levels were shown in table 2.

Postoperative gained supraspinatus and infra-
spinatus muscle strenghts showed meaningful
increase compared to preoperative values (p<0,05

table 1). 

Postoperative UCLA score was measured as
mean 31,6(range 16-35). The results were very
good in 9 patients (39,1%), good in 12 patients
(52,2), fair in 1 patient (4,4%), poor in 1
patient.ASES score which was mean 23,7 preoper-
atively, was found 92,4 postoperatively (p<0,05
table1). Postoperative mean recovery period was
1,7 months (range 1,5-12 months).

21 patients (91,3%) were happy, 2 patients(8,7)
were unhappy with the results. 60 year old female
patient who was unhappy with the surgery sug-
gested that her complaints had started 20 years
ago, she had been treated with NSAIDs and PT or
1 month  prior to surgery but having no benefit
from treatment. During her final examination she
was complaining from pain, having difficulties in
daily activities and still using pain killers. There
was no limitation in motion. There was no differ-
ence in muscle strenghts which was measured pre
and post operatively; supraspinatus tendon
remained intact in MRI.

The other patient who was unhappy with the
surgery (male 68), suggested that his complaints
had started 4 years ago he had used  only NSAIDs
preoperatively and also he had been using oral
antidiabetics and antihypertensives for type 2 dia-
betes and hypertension. This patient who had pri-
marily arthroscopic, secondly arthroscopically
assisted mini open rotator cuff repair underwent
surgery for his same shoulder, was feeling pain
while performing overhead works and was in need
of pain killers during his final examination. There
was limitation in motion in forward elevation.
Muscle strenght was at the same level as preoper-
atively (2/5). MR imaging showed the recurrence
of the tear. 

Rerupture was observed in 3 of 16 patients
(18,8%) whose MRI results were obtained. ASES
score which was mean 20 (range 13-27) preopera-
tively  was found 84 (73-95) postoperatively  in 2
other patients who had reruptured. UCLA score
was mean 29 (28-30) postoperatively.

Discussion

The usage of arthroscopy is increasing in rotator
cuff surgery during  last 10 years. The reason for

Figure 3. Mini-open repair



preference of this technique is that surgical proce-
dure may be performed with a small incision with-
out giving any harm to deltoid. After the beginning
of performing arthromioplasty arthroscopically,
also repair of rotator cuff tears with 3-4 cm inci-
sions  (mini open) between deltoid fibers were
taken into consideration in the beginning of 1990’s.
Levy et al. who were one of the primary perform-
ers of this technique reported 80% good and very
good results of 25 patients with 1 year follow up.
Also Liu had very good results in 84% of 44
patients in 4 year follow up.88% of the patients
stated satisfaction from the procedure in the same
study. Paulos and Kody reported 94% of 18
patients who were followed up for 46 months were

satisfied with the results. Functionally good and
very good results were gained in 91% of the
patients in our study, 91% of the patients were sat-
isfied with the results.

It was notified that there was no meaningful dif-
ference between the 2 groups according to clinical
results in the studies in which open repair and
arthroscopically assisted mini open repair was
compared. But it was found that necessity to anal-
gesics was lesser, hospital stay shorter and return-
ing to preoperative activities was quicker in mini
open repair group compared to the other group; and
also it was reported that beter cosmetic result was
gained, glenohumeral joint pathologies were better
projected and origin of deltoid was preserved in
mini open repair. Determination of intraarticular
pathologies in 76% of the patients who had mini
open rotator cuff repair, certified the importance of
glenohumeral arthroscopy. Demirhan et al. per-
formed tenodesis because of biceps tendinitis in 2
patients posterior capsular release in one patient
while glenohumeral arthroscopy of 31 patients. In
our study tenodesis for biceps tendinitis in 3
patients and Bankart repair for recurrent shoulder
dislocation in 1 patient was performed during the
same procedure. 

It was reported that  shoulder stiffness devel-
oped because of the injury in deltoid muscle fol-
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Table 1. Preop and postop functional results

Preop Postop p

ROM 
Forward flex 99° (0-170°) 161° (130-180°) <0.05
Add-ext rot 28° (0-70°) 50° (20-80°) <0.05

Strength (manuel/max 5)
Infraspinatus 3.2 (2-5) 4.3 (2-5) <0.05
Supraspinatus 3.3 (2-5) 4.3 (2-5) <0.05

UCLA score – 31.6 (16-35) –
Pain – 9.2 (6-10) –
Function – 9.0 (2-10) –
Active forward ele – 4.7 (2-5) –
Forward flex strength – 4.3 (2-5) –
Patient satisfaction – 4.6 (0-5) –

ASES score 23.7 (3-52) 92.4 (60-100) <0.05
VAS 8.1 (3-10) 1.1 (0-8) <0.05
ADL 8.6 (0-30) 20.3 (19-30) <0.05

VAS: Visual pain scale; ADL:Activite of daily living.

Table 2. Preop and postop internal rotation

Preop Postop
No No

T4 – 2
T7 1 5
T12 6 12
PSIS* 12 –
L1 2 2
L2 – 1
L5 2 1

PSIS: Posterior süperior iliac spine
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lowing appliance of classical mini open technique
(11-20%). In our study shoulder stiffness was not
determined in any patient postoperatively.

Presence of rerupture is one of the most fre-
quently seen complications following rotator cuff
repair. Reported rerupture rates following open
rotator cuff repair differs between 13-68%.

Harriman et al determined rerupture in 20% of
the 105 shoulders which they performed rotator
cuff repair. In this study of which single tendon
repair was done, it was reported that tissue quality
effected the functional result and lesion type which
determined while follow up was more important
than of visualised while surgery; in patients who
had recurrent full thickness tear following surgery
shoulder strenght was clearly lower than the
patients who had strong tendon.

Gazielli et al. evaluated 100 shoulders with
ultrasonography which they performed repair, and
determined that rotator cuff was reruptured in 24%
of the cases, got thinner  but remained intact in
11% and was intacted in 65%. In the same study it
was presented that lesion type which determined
while follow up of patients postoperatively, was
related to clinical results.

Knutsen et al. investigated tendon wholeness
following single tendon tear repair in 31 patients
with MRI,  determined rerupture in 32% of the
patients while follow up, but could not find any
relation between wholeness and functional results.

Gerber et al;  evaluated 20 patients who had
rerupture following rotator cuff repair and reported
that there was significant improvement in patients
according to their preoperative findings, rerupture
was smaller than the primary tear, pain was
releived in patients in spite of tear presence, func-
tional improvement including increase in abduction
stength was determined.

In our study, rerupture was determined in 3
(18,8%) of 16 patients whom evaluated with MRI.
Rerupture and clinical results were not congenial in
patients; when physical examination and  function-
al  scores were taken into consideration.

Full arthroscopic rotator cuff repair is tecniqual-
ly difficult and needs experience. Mini open tec-
nique is less complicated. While choosing for mini

open repair; patient expectation from surgery,
mechanical properties of cuff tear, surgeon’s expe-
rience and the results obtained from different tec-
niques should be taken into consideration. Mini
open tecnique may be preferred in patient who
have muscle strength loss, need stronger repair and
have repairable tear. Also the defect should not be
big (3-5 cm), and there should not be no athropy.

As conclusion, performance of arthroscopically
assisted mini open rotator cuff repair combined
with arthroscopic subacromial decompression in
appropriate tears, provides preperation for easier
repair of tear and protection of the adhesion point
of deltoid. In this way postoperative pain decreases
and rehabilitation advances easily.
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