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Arthroscopic rotator cuff repair: evaluation of outcomes and
analysis of prognostic factors

Artroskopik rotator manget onarimu: Sonuglar ve belirleyici faktorlerin analizi

M. Ugur OZBAYDAR, Murat TONBUL, Ali Cagri TEKIN, Okan YALAMAN

Okmeydani Teaching Hospital, Orthopaedic Surgery Department, Istanbul

Amag: Rotator manget tamkat yirtik tanisiyla artroskopik
tamir uygulanan hastalardaki sonuglar ve belirleyici fak-
torler incelendi.

Cahsma plami: Konservatif tedaviye direngli 40 hastanmn
(16 erkek, 24 kadm; ort. yas 56; dagilim 39-72) 41 omzu
degerlendirildi. Ameliyat dncesi yakinmalarm suresi or-
talama 15 ay (dagilim 2-24 ay) idi. Otuz dort sag, yedi
sol omuz ameliyat edildi. Bunlarm %80’i baskm tarafti.
Hareket acikliklar acidlgerle, kas gucleri elle olguldu.
Sonuclar fizik, radyolojik muayene ve UCLA skalast ile
degerlendirildi. Ameliyattan sonra ortalama izlem siiresi
37 ay (dagilm 12-61 ay) idi. Belirleyici faktorler olarak,
yas, ameliyat oncesi bulgularin suresi, hareket acikligi,
kas gucu, yrrtik buyuklugu, retraksiyonu, tendon kalitesi
ve yaglh dejenerasyon degisikliklerinin sonuglar tizerine
etkisi incelendi.

Sonuclar: UCLA skalasma gore, 29 omuzda (%70.7) tat-
minkar, bes omuzda (%12.2) orta, yedi omuzda (%17.1)
kot sonug alindi. Altt omuzda (%14.6) revizyon ameliyat
yapildi One elevasyon ackligi ve kas gucui degerlerindeki
degisim anlamh bulunurken (p<0.05), dig rotasyon aciklr-
gmda anlamh farklilik olugmadi (p>0.05). Hasta yasy, yirtik
buyuklugu, retraksiyon, tendon kalitesi ve yagh dejeneras-
yon miktari ile tatminkar olmayan sonuglar arasindaki ilig-
ki anlamh bulundu (p<0.05). Ameliyat dncesi bulgularm
suiresi, hareket aciklig1 ve kas kuvveti ile sonuglar arasinda
anlamli bir iligki kurulamadi (p>0.05).

Cikarmlar: Sonuglarmrz agk tamir sonuglart kadar baga-
rili degildir. Artroskopik deneyimimizin artmast ve belirleyi-
ci faktorlerin hasta segiminde goz 6niinde bulundurulmasiy-
la daha iyi sonuclarm elde edilmesi miimkin olabilir.

Anahtar sozciikler: Artroskopi/yontem; rotator manget/yara-
lanma/cerrahi; yirtik/cerrahi; tendon yaralanmasi/cerrahi.

Objectives: The purpose of this study was to evaluate the
results of arthroscopic rotator cuff repair of full-thickness
tears and to determine prognostic factors.

Methods: Forty-one shoulders of 40 patients (16 males, 24
females; mean age 56 years; range 39 to 72 years) unrespon-
sive to conservative treatment were evaluated. The mean
symptom duration was 15 months (range 2 to 24 months).
Involvement was on the right in 34 shoulders, on the left in
seven shoulders, 80% being on the dominant side. The range
of motion was measured with a goniometer, muscle strength
was measured manually. Clinical and functional evaluations
were based on physical and radiological examinations, and
the UCLA scale. The mean follow-up was 37 months (range
12 to 61 months). Prognostic factors included age, symptom
duration, range of motion, muscle strength, tear size, retrac-
tion and quality of tendon, and fatty degenerative changes.

Results: According to the UCLA scale, the results were
satisfactory in 29 shoulders (70.7%), moderate in five
(12.2%), and poor in seven (17.1%). Six shoulders (14.6%)
required revision surgery. Postoperative improvements in
forward flexion and muscle strength were significant
(p<0.05), whereas change in external rotation was insignif-
icant (p>0.05). Age, tear size, retraction and quality of ten-
don, and fatty degenerative changes were found to signifi-
cantly affect unsatisfactory results (p<0.05). Preoperative
symptom duration, range of motion, and muscle strength
were not effective on the results (p>0.05).

Conclusion: Our results are not as successful as those
obtained from open procedures. The results may be more
satisfactory through improving arthroscopic skills and tak-
ing prognostic factors into consideration in patient selection.

Key words: Arthroscopy/methods; rotator cuff/injuries/surgery;
rupture/surgery; tendon injuries/surgery.
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The frequency of rotator cuff tears varies
between 5% and 33%."*** It has been reported that
this condition increases with time and that most of
the tears are based on cuff attrition caused by frozen
shoulder syndrome.® Discussions related to surgical
repair indications still continue.'*® In previous stud-
ies on pain palliation of the patients through surgical
repair and functional recovery, results of 71-100%
and 72-82%, respectively, were reported.!>*1011-12]

In the literature, the information related to prog-
nostic factors is quite complicated. In young
patients, successful results have been reported for
small tears and through repair at the early
stage.*>'*'"" Poor results have been reported for
patients with abductor muscle weakness and joint
movement restriction.!"

The aim of this study is to investigate the results
of our rotator cuff repairs and to determine the deci-

sive factors affecting the results.

Patients and method

Out of 56 patients having been operated on
between January 2001- December 2004 y the same
surgeon, 41 shoulders (72%) of the 40 patients,
whose last checks have been performed and whose
records are complete, ere evaluated retrospectively.
The patients, on whom arthroscopic repairs were
made due to full rotator cuff tear and who were fol-
lowed-up for atleast 1 year, were included in this
studt.

During operations, average age was 56 (distribu-
tion, 39-72) years. 16 of the patients were male and
24 were female. The duration of the pre-operation
complaints were 15 (distribution, 2-24) months. The
left shoulder of 33 patients, the right shoulders of 6
patients, and both shoulders of one patient were stiff
and 80% of these were the dominant side. One
patient had both of his shoulders stiff. Before the
surgery, 36 of the shoulders (88%) were painful. The
pre-operative trauma histories of 25 shoulders (61%)
were taken. The pre-operative examination findings
are given in Table 1.

On all the patients, along with the clinical inves-
tigation during pre-operation and last-examination
checks, shoulder front-back and exit supraspinatus
films were taken and radiological examination was
made through magnetic resonance imaging (MRI).

The joint movement spans were measured protractor
and the muscle movements with hand. In investigat-
ing pain, function, movement span, and patient sat-
isfaction in the evaluation of the functional results of
the patients and the decisive factors, the core of the
University of California, Los Angeles (UCLA) was
used."! The perfect (34-35 points) and good (28-33
points) were interpreted as satisfactory, and interme-
diate (21-27 points) and bad (0-20 points) as unsat-
isfactory results.

Every was treated with cuff stretching and
strengthening exercises and physical therapy for
approximately 3 (distribution, 2-6) months and con-
servative observation through non-steroid anti-
inflammatory medications as medical treatment.
Movements causing pain were forbidden. For the
patients who did not respond to conservative treat-
ment, surgical treatments were used. The primary
purpose of the surgical treatment was determined as
relieving the pain, and the secondary purpose as
recovery of the functions.

In the preoperative MRIs, in order for the
supraspinatus muscle to be evaluated qualitatively
and quantitatively, cross-sections parallel to gleno-
humeral joint, predominated by sagittal and oblique
T-1. The amount of in-muscle fatty degeneration and
atrophy were observed. In accordance with this, the
absence of fatty degeneration was classified as phase
0, if it is very small, as phase 1; if it is less than the
half of the muscle mass as phase 2; if it is half, as
phase 3; and it is more than half, then as phase 4.0'*'3

Table 1. Preoperative symptoms and findings.

Symptoms Number Percentage
Pain
At rest 16 39.0
At night 20 48.8
Trauma story 25 61.0
Impingement signs 35 85.4
Muscle strength loss 26 63..4
Active Range of Motion (°)
(forward elevation)
<60 3 7.3
60-90 12 29.3
90-120 14 342
120-150 6 14.6
>150 6 14.6
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Table 2. Preoperative fatty degeneration on MRI/results (UCLA scores.

Pre-operative

Post-operative

Average  Distribution Average  Distribution p
Forward elevation (°) 115 45-170 154 45-180 <0.05
External rotation (°) 35 10-55 40 10-80 >0.05
Forward elevation 3 2-5 4+ 3-5 <0.05
UCLA score 11 5-16 28.8 13-35 <0.05

Shoulder arthroscopy was performed under gen-
eral anesthesia and in lounge position. On all the
patients, subacromial decompression was per-
formed. In cases where found necessary, acromio-
clavicular joint levels were equaled. In cases where
more than 50% of the biceps tendon was torn, teno-
tomy or tenodesis was performed.

In order top determine whether or not the cuff
tear can be repaired surgically, after the debridement
of the tear ends, the mobility of the tendon was
investigated using arthroscopic holders. It was eval-
uated as repairable if the tendon can be easily
brought near the joint cartilage without any stress.

The size of the tear was measured using arthro-
scopic probe at the sagittal plane. The tear sizes were

Table 3. Pre and postoperative functional and statistical

results.
UCLA score
Excellent Good Fair Poor

Period (months)

<6 4 13 3 3

6-12 - 1 - -

>12 2 9 2 4
Age

<60 5 15 - 4

>60 1 8 5 3
Forward elevation (°)

<90 2 7 2 3

>90 4 16 3 4
Forward elevation muscle strength

=4/5 4 8 - 2

<3/5 2 15 5 5
Fatty degeneration phase

0 1 1 - -

1 3 9 2 -

2 2 9 - 1

3 - 2 1 2

4 - 1 3 4

classified according to the width of the tendons torn
from the adhesion points Small tears were deter-
mined as the ones with widths less than 1 cm, inter-
mediate tears with widths between 1-3 cm, large
tears with widths between 3-5 cm, and massive tears
with widths >5 cm."” The tendon quality was classi-
fied as good if the tendon thickness is 4 mm or more;
intermediate if it is thinned, but no new tears are
formed or the screw is removed when knotted; and
bad if these specifications do not exist."” The ten-
dons with good and intermediate quality were
assessed as repairable.

For the patients satisfying the reparability crite-
ria, arthroscopic rotator cuff repair was made using
hook sutures. According to the tear shape, the side of
the tear was moved to the cartilage border putting
adjacent sutures in L-shaped tears.

After the operation, the patients were given
padded arm slings with belts from the waist and cold
was administered intermittently. The pendulum, pas-
sive elevation, and outer rotation exercises were
started on the first day after the operation. In the
forth week, the arm slings were removed and
stretching exercises were started for increasing the
movement span; strengthening exercises were start-
ed in the eighth week. These exercises were contin-
ued for one year. The statistical analyses of the prog-
nostic factors were performed via chi-square test in
terms of the variables such as age, the duration of the
pre-operation symptoms, movement span, tear size,
tendon quality, and the fatty degeneration. For the
scoring before and after operation and for the statis-
tical analyses of the variations in the functional val-
ues, t-test was used.

Results

After the surgery, average observation duration
was 37 (distribution, 12-61) months. The results
taken in the physical examinations of the patients
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made before and after the surgery are given in Table
2. According to UCLA, satisfactory results were
taken on 29 shoulders (71%); intermediate results on
five shoulders (12%), and bad results on seven
shoulders (17%). The return of the patients to their
daily lives was in average in 2 (distribution, 1-6)
months.

The findings of the patients were present on the
average 14.5 (distribution, 1-120) months before the
operation. No significant differences were found
between the unsatisfactory results and the satisfacto-
ry results on basis of symptom duration. (chi-
square=1.61 (6df), p>0.05; table 3). Satisfactory
results were taken from the nine patients out of 14
patients over the age of 60. A meaningful relation
was determined between the advanced patient age
and the unsatisfactory results (chi-square= 9.01
(3df), p<0.05; table 4). The unsatisfactory results of
14 patients whose forward elevation movement
spans are below 90 were at a ratio of 36% and this
situation was not statistically meaningful (chi-
square=0.49 (3df), p>0.05; table 5).

The rate of intermediate and bas results was 33%
in 27 patients whose pre-operation forward elevation
muscle strengths were 3/5 and below. No meaning-
ful relation was could be formed between the fact
that the pre-operation forward elevation muscle
strengths were low and the unsatisfactory results
(chi-square=5.49 (3df), p>0.05; table 6). In standard
radiological examination, no pathologies were found
in 45% of the shoulders. In the rest, there was at least
one finding amongst akromioclavicular arthritis,
cystic changes, and sclerosis in tuberculum major.

During operation, 4 small, 24 intermediate, 11
large, and two massive tears were observed. In 26 of
the patients, the tear was either transverse linear of
crescent-shaped. In the remaining 11 patient, the tear
was V-shaped, and one was L-shaped. For the adhe-
sion of the torn tendon to the bone, 1-3 sutured
hooks of 5.0 mm were used. Since the biceps tendon
tear was more than 50% in five of the patients,
biceps tenotomy was performed.

In MRI, fatty degeneration in the rotator cuff was
greater than the muscles mass on 8 (19.5%) shoul-
ders (>50%). On one of these shoulders a good
UCLE score, on three of them an intermediate, and
on four of them ad UCLA scores were obtained. A
statistically meaningful relation was obtained
between the preoperative fatty degeneration of the

Table 4. Preoperative duration of symptoms/results

(UCLA scores)).
<lecm 1-3cm 3-5cm  >5cm
Excellent - 6 - -
Good 3 14 6 -
Fair - 1 2 2
Poor 1 2 1 3

muscle and the unsatisfactory results (chi-
square=21.75 (12df), p<0.05;table 7). It was
observed that size of the rotator cuff tear affected the
results of the groups I, II and III meaningfully (chi-
square=20.39 (9df), p<0.05;table 8).

It was observed that the tear was retracted in 13
patients. In these patients, it was determined that the
preoperative torn tendon retraction affected the
results meaningfully. (chi-square=21.34 (3 df),
p<0.001;table 9). On 25 shoulders (61%), it was
observed that the rotator cuff tendon quality was
good during the operation. The results taken from
the patients with good tendon quality during the
operation were statistically better than the results
taken from the patients with intermediate tendon
quality (chi-square= 15.42 (6df), p<0.05;table 10).

In the check MRIs, it was observed that the tear
recurred on 18 shoulders (44%). According to
UCLA, satisfactory results were taken from ten of
these patients, intermediate results from two of
them, and bad results from six of them. On the six
patients from whom bas results were taken, revision
surgery was performed. It was observed that the tear
repeated itself after the operation in all of the
patients on whom revision was performed and, on
these patients, open rotator cuff repair was per-
formed. At their last checks, it was observed that 4
patients were satisfied with the surgery. The pain
complaint of one patient that necessitated the use of

Table 5. Age / results (UCLA score).

UCLA score
Excellent Good Fair Poor

Retraction

Present - 3 4 6

Absent 6 20 1 1
Tendon quality

Good 6 17 1 1

Fair - 6 4 6

Poor — — — -
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serious painkillers continued. On one patient, dam-
age was observed instead of deltoid adhesion. This
patient was operated for the third time and deltoid
muscle repair was done.

Discussion

In spite of the fact that there is no consensus on
the effect of the patient age, tear size, retraction, ten-
don quality, and the amount of fatty degeneration on
the rotator cuff tears, these were studied by many
authors before. '*¢7*!"l However, the indications of
the arthroscopic rotator cuff repairs should be dis-
cussed and repair techniques continue to develop.

One of the factors that affect the results of rotator
cuff repairs is the tear size. Even though the early
papers indicate that the tear size does not affect the
operation result, recently the relation between the
tear size and the operation results are stated fre-
quently."® Demirhan reported that medium and
small rotator cuff tears and partial tears were the real
application fields of arthroscopic rotator cuff repair
and that, through developing techniques and learn-
ing stage, they shall be used more frequently in the
future."™ However, there is no consensus on this
issue. Gartsman reports that the tear size is mot a
decisive factor on the arthroscopic rotator cuff.*”
Ozbaydar and et al. stated that there was no mean-
ingful relation between the tear size and the repair
results in their sequence of 22 patients. However,
when this study is analyzed, it is seen that the tear is
small- and medium-sized in 19/22 patients (86%).*!
In our study where 41 shoulders of 40 patients were
evaluated, 32% of the patients had large-massive
tears. It was observed that the size of the rotator cuff
tear affected the surgical repair results meaningfully
in our patients. One major reason why the tear size
affects the repair results may be that, for our patients
diagnosed with large tears, generally the tendon
quality is also bad. Since the fact that the tear size is
measured only on the sagittal plane shall not be suf-
ficient in the evaluation of the results, its relation
with the tear retraction and the results has also been
investigated. For our patients, a meaningful relation
was found between the tear retraction and the unsat-
isfactory results.

It was reported that the patients with atrophy and
fatty degeneration in the rotator cuff muscles were
prone to bad results after surgical repairs."* Ozbay-

dar and et al. reported that when fatty degeneration
is below 50% (22 patients, on the average 47% fatty
degeneration), it had no decisive effect on the clini-
cal results.”?" In our study, the relation between the
patients with fatty degeneration over 50% and the
unsatisfactory results was investigated, nd a statisti-
cally meaningful distinction was found.

No meaningful relation was formed between the
duration of the preoperative findings and the unsat-
isfactory results. However, it should be taken in to
account while evaluating the patients that there
might be difficulties in determining a definite start-
ing date when there is no distinctive trauma.

Complicated reports have been reported related
to relation between the surgical results and the ages
of the patients." In our patients, a meaningful rela-
tion was determined between the patients over the
age of 60 and the unsatisfactory results.

In the literature, the relation between the preop-
erative shoulder strength and the results was investi-
gated and it was reported that there existed a relation
between the decrease in the muscle strength and the
bad results. It was stated that the reason for this is
the relation between the tear size and the strength
decrease."¥ In our patients, we have not been able to
establish a relation between the muscle strength and
the unsatisfactory results. However, we believe that
the pain determined during the preoperative strength
examination affects the results, therefore the relation
between the tear size and the strength decrease can-
not be observed; and that the muscle strength should
be determined using proper anesthesial injection.

When all our patients are considered, satisfactory
results were taken from 29 shoulders (71%), inter-
mediate results from five shoulders (12%), and bad
results from seven shoulders (17%). On six patients
(15%), revision surgery was performed.

In our study, that fact that the unsatisfactory
results and revisions were relatively at a large num-
ber may be due to the fact that we applied arthro-
scopic repair also to our patients with large tears,
fatty degenerations, and not-good tendon quality.
Operating on the patients before the decisive factors
prone to unsatisfactory results occur may assist in
obtaining better results. However, the discussions
continue on whether the surgery should be per-
formed with open techniques or arthroscopically
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when patients having bad decisive factors should be
operated. It has been reported that, when selecting
between mini-open repair and full arthroscopic
repair, the expectations of the patient, the mechani-
cal properties of the torn cuff, the experience of the
surgeon, and the published results of these tech-
niques should be taken into account." The arthro-
scopic repair has advantages for the patient such as
smaller incision, probably less pain after the opera-
tion, and easier rehabilitation. When the
pathoanatomical factors were assessed, it is seen that
the most important ones of these are tear size and the
tissue quality. It has been reported that Mason-Allen
sutures are better in such cases."” Today, the sutures
can be made arthroscopically. When the strength of
the bone to hold the anchors used in arthroscopic
repairs was investigated, it has been observed in
many cadaver studies that the strength to hold the
anchors is more than that of the bone tunnels.*!
When the literature is studied, there are relatively
few papers on the long-term results of arthroscopic
rotator cuff repair. However, it has been reported
that, via this technique, tears of all sizes can be
repaired in all age groups and that the obtained
results were equal to or better than the ones obtained
from open repair."® It is clear that full arthroscopic
repair includes technical difficulties and that there
exists a long learning curve. In this study, the results
of 41 shoulder of the first 40 patients on whose
shoulders we arthroscopically operated and whose
final checks were made. Increasing of the experience
in this subject and taking into account the prognos-
tic factors often accompanying the unsatisfactory
results in selecting the patient on whom arthroscop-
ic repair shall be performed shall contribute to
obtaining better results. It is possible to apply arthro-
scopically the surgical principles used in the open
surgery repairs. On patients with large tears and not-
good tendon qualities, it may be possible to obtain
better results with the methods where a more
anatomical repair is provided such as arthroscopical-
ly-applied Mason-Allen sutures and/or fixing with
double-line anchors.

References

1. Ellman H, Hanker G, Bayer M. Repair of the rotator cuff.
End-result study of factors influencing reconstruction. J
Bone Joint Surg [Am] 1986;68:1136-44.

2. Hattrup SJ. Rotator cuff repair: relevance of patient age. J
Shoulder Elbow Surg 1995;4:95-100.

3. Morrison DS, Bigliani LU. The clinical significance of vari-
ations in acromial morphology. Orthop Trans 1987;11:234.

4. Neer CS II. Anterior acromioplasty for the chronic impinge-
ment syndrome in the shoulder: a preliminary report. J Bone
Joint Surg [Am] 1972;54:41-50.

5. Neer CS II, Flatow EL, Lech O. Tears of the rotator cuff.
Long term results of anterior acromioplasty and repair.
Orthop Trans. 1988;12:673-4.

6. Bassett RW, Cofield RH. Acute tears of the rotator cuff. The
timing of surgical repair. Clin Orthop Relat Res 1983; (175):
18-24.

7. lannotti JP. Full-thickness rotator cuff tears: factors affecting
surgical outcome. J] Am Acad Orthop Surg 1994;2:87-95.

8. McLaughlin HL. Rupture of the rotator cuff. J Bone Joint
Surg [Am] 1962;44:979-83.

9. Bjorkenheim JM, Paavolainen P, Ahovuo J, Slatis P. Surgical
repair of the rotator cuff and surrounding tissues. Factors
influencing the results. Clin Orthop Relat Res 1988;(236):
148-53.

10. Hawkins RJ, Misamore GW, Hobeika PE. Surgery for full-
thickness rotator-cuff tears. J] Bone Joint Surg [Am] 1985;
67:1349-55.

11. Cofield RH, Hoffmeyer P, Lanzer WL. Surgical repair of
chronic rotator cuff tears. Orthop Trans 1990;14:251-2.

12. Harryman DT II, Mack LA, Wang KY, Jackins SE, Richardson
ML, Matsen FA III. Repairs of the rotator cuff. Correlation of
functional results with integrity of the cuff. J Bone Joint Surg
[Am] 1991;73:982-9.

13. Adamson GJ, Tibone JE. Ten-year assessment of primary
rotator cuff repairs. J Shoulder Elbow Surg 1993;2:57-63.
14. Goutallier D, Postel JM, Bernageau J, Lavau L, Voisin MC.
Fatty muscle degeneration in cuff ruptures. Pre- and postoper-
ative evaluation by CT scan. Clin Orthop Relat Res 1994;

(304):78-83.

15. Fuchs B, Weishaupt D, Zanetti M, Hodler J, Gerber C. Fatty
degeneration of the muscles of the rotator cuff: assessment
by computed tomography versus magnetic resonance imag-
ing. J Shoulder Elbow Surg 1999;8:599-605.

16.Post M, Silver R, Singh M. Rotator cuff tear. Diagnosis and
treatment. Clin Orthop Relat Res 1983;(173):78-91.

17.Ianotti JP, Naranja RJ, Gartsman GM. Surgical treatment of
the intact cuff and repairable cuff defect: arthroscopic and
open techniques. In: Norris TR, editor. Orthopaedic knowl-
edge update: shoulder and elbow. Illinois: American Academy
of Orthopaedic Surgeons; 1997. p. 151-5.

18. Gupta R, Leggin BG, Iannotti JP. Results of surgical repair
of full-thickness tears of the rotator cuff. Orthop Clin North
Am 1997;28:241-8.

19. Demirhan M, Esenyel CZ. All arthroscopic treatment of rota-
tor cuff tears. [Article in Turkish] Acta Orthop Traumatol Turc
2003:37 Suppl 1:93-104.

20.Gartsman GM, Hammerman SM. Full-thickness tears:
arthroscopic repair. Orthop Clin North Am 1997;28:83-98.

21. Ozbaydar MU, Tonbul M, Yalaman O. The results of arthro-
scopic repair of full-thickness tears of the rotator cuff. [Article
in Turkish] Acta Orthop Traumatol Turc 2005:39:114-20.

22.Hecker AT, Shea M, Hayhurst JO, Myers ER, Meeks LW,
Hayes WC. Pull-out strength of suture anchors for rotator
cuff and Bankart lesion repairs. Am J Sports Med 1993;
21:874-9.

23.Reed SC, Glossop N, Ogilvie-Harris DJ. Full-thickness rota-
tor cuff tears. A biomechanical comparison of suture versus
bone anchor techniques. Am J Sports Med 1996;24:46-8.



