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Long-term results of open surgical repair of rotator cuff tears

Rotator kilif yurtiklannda acik cerrahi onarimin uzun dénem sonuglar

Murat BEZER, Bans KOCAOGLU, Biilent EROL, Nuri AYDIN, Osman GUVEN

Department of Ortopedia and Traumatology, M edical Faculty of Marmara University

Amag: Rotator kilif yirtiklarinin agik cerrahi ile tedavisinin
uzun donem sonuglart degerlendirildi.

Calisma plam: Calismada rotator kilif yirtig1 nedeniyle
acik cerrahi tamir ve akromiyoplasti uygulanan 88 hasta-
nin (36 kadin, 52 erkek; ort. yas 57; dagilhim 36-75) 90
omzunda uzun dénem sonuclar degerlendirildi. Ameliyat
sonrasinda li¢ agamali rehabilitasyon programi uygulandi.
Objektif degerlendirme Constant-Murley skorlama siste-
miyle yapildi. Agn subjektif olarak gorsel analog skala
kullanilarak 6l¢iildii. Ortalama izlem siiresi 61 ay (dagi-
lim 24-102 ay) idi.

Sonuclar: Ameliyat oncesinde 41.7 (dagilim 12-82) bu-
lunan Constant-Murley skoru ortalamasi, ameliyat sonra-
st donemde 79.7’ye (42-100) yiikseldi (p<0.0001). Gorsel
analog skala ortalama skoru ameliyat oncesinde 7.5 (da-
gilim 4-10), ameliyat sonrasinda 1.25 (dagilim 0-5) bu-
lundu (p<0.0001). Sadece sekiz hastanin (%9) ameliyat-
tan memnun olmadigi 6grenildi. Ameliyattan memnun
olan 80 hastada (%91) gece uyku diizeni ve giinliik akti-
vitelere doniis saglandi. Hastalarin higbirinde cerrahi son-
rast sinir paralizisi ve omuz fonksiyon kisithiligma rast-
lanmadi. iki hastada (%2.2) yiizeyel yumusak doku en-
feksiyonu gelisti ve pansumanlarla iyilesti.

Cikanmlar: Acik cerrahi tedavi ve akromiyoplastinin
uzun donem sonuglari, yontemin rotator kilif yirtiklarinin
tedavisinde etkili oldugunu gostermektedir.

Anahtar sozciikler: Hasta memnuniyeti; hareket acikligi, arti-
kiiler; rotator manget/yaralanma/cerrahi; omuz/yaralanma/cerra-
hi/radyografi; omuz eklemi/fizyopatoloji; tendon yaralanmalari;
tendon, paraartikiiler/yaralanma.

Objectives: We evaluated the long-term results of rotator
cuff tears treated by open surgical repair.

Methods: Ninety shoulders of 88 patients (36 females, 52
males; mean age 57 years; range 36 to 75 years) with rota-
tor cuff tears were treated by open surgical repair and
acromioplasty. A three-staged rehabilitation program was
implemented following surgery. Objective evaluations
were made with the use of the Constant-Murley scoring
system. Pain was assessed through a visual analog scale.
The mean follow-up period was 61 months (range 24 to
102 months).

Results: The mean Constant-Murley score increased from
preoperative 41.7 (range 12 to 82) to postoperative 79.7
(range 42 to 100) (p<0.0001). The mean preoperative and
postoperative pain scores were 7.5 (range 4 to 10) and 1.25
(range O to 5), respectively (p<0.0001). Only eight patients
(9%) showed dissatisfaction with the surgical outcome. The
remaining 80 patients (91%) were satisfied with the out-
come and returned to their previous night comfort and daily
activities. None of the patients had postoperative nerve
palsy or limitations in shoulder functions. Two patients
(2.2%) developed superficial soft tissue infections that dis-
appeared following multiple wound debridements.

Conclusion: Our long-term results favor open surgical
repair and acromioplasty in the treatment of patients with
rotator cuff tears.

Key words: Patient satisfaction; range of motion, articular;
rotator cuff/injuries/surgery; shoulder/injuries/surgery/radiogra-
phy; shoulder joint/physiopathology; tendon injuries/surgery;
tendons, para-articular/injuries.
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The results of surgical procedure in rotator cuff
tears have been widely studied. There are several
treatment methods."! At present, the postoperative
complication rate of widely used atroscopic method
is lower than the open repair. "%

Although atroscopic and mini open-cuff repairs
have been more frequently preferred in our clinic
since 2000, the monitoring period is insufficient for
these cases. In the present study, objective and sub-
jective results of 90 shoulders, which were followed
up for an average of 61 months following an open
cuff repair operation were evaluated in comparison to
other studies.

Patients and method

110 shoulders of 102 patients with the main com-
plaints of shoulder pain, limited range of motion and
non-responding to the conservative treatment were
treated by open rotator cuff repair and acromioplas-
ty between 1990-2001. All the operations were per-
formed by the same surgeons (MB, OG). The
patients with proximal humerus tears, shoulder
instability and rheumatoid arthritis or with shoulder
prosthesis were excluded. Fourteen patients who did
not comply with the study criteria were also exclud-
ed during the evaluations. Ten of these patients had
internal problems while 4 didn’t show up for the fol-
low-up. The study continued with 90 shoulders of
eighty-eight patients (36 female, 52 male; mean age
57 years; range 36 to 75 years). Two patients with
two-sided rotator cuff tears were operated twice in a
two years period. Seventy-five patients were mainly
using the right arm, with 18 patients using the left.
For diagnosis, physical examination, magnetic reso-
nance monitoring (MRM) and artrography were
used. During the pre- and post-operative physical
examinations, the main concerns were motion range
and strength. The active and passive motion ranges
were assessed with goniometry. Abduction, flexion,
extension, internal and external rotation were also
studied. The strength was measured in abduction
maneuverability. The patients received Constant &
Murley’s shoulder function scoring test and visual
analog scale for pain evaluation before the operation
and after a mean 61 months (range from 24 to 102
months) of follow-up. Furthermore, MR monitoring
was performed in order to identify any tear that may

reoccur in patients with on-going complaints during
the follow-up.

The rotator cuff was reached by anterior-superior
method. After the tears were identified, all patients
underwent acromioplasty by means of modified
Neer method. The size of the rotator cuff tear was
graded according to the area it covered. Thus, the
definitions were as follows: less than 1 cm, small;
between 1 and 3 cm, moderate; between 3 and 5 cm,
large; and 5 cm and over 5 cm, massive (Table 1).
"' Two ethibonds were repaired using non-absorbable
polyfilament sewing (tendon to tendon and tendon to
bone method) with the Mason-Allen sewing method.
B3I One-week postoperative immobilization was fol -
lowed by a three-stage rehabilitation program, vary-
ing depending on the extent of the tear. "'

During the immobilization and rehabilitation
period, the small and moderate tears were monitored
by forearm-suspension and the large and massive
tears by shoulder-abduction device. The active
motions started one month after the surgery, and the
full load was allowed two months after the surgery.
For statistical analysis, dual and non-dual specimen
t-test and one-sided variance analysis (ANOVA)
were used.

Table 1. The intra-operative evaluation of rotator cuff
tear

Structure of rotator cuff tear Number Percentage

Size
Small (<1 cm) 18 20.0
Moderate (1-<3 cm) 40 44 4
Large (3-<5 cm) 22 24.4
Massive (=5 cm) 10 11.1

Location
Supraspinatus 68 75.5
Supraspinatus and infraspinatus 12 13.3
Supraspinatus and subskapularis 7 7.7
Supraspinatus, infraspinatus and 3 33

subskapularis

Form of tear
Longitudinal 16 17.7
Transverse 18 20.0
Longitudinal and transverse 42 46.6
Triangular 14 15.5

Number of operated shoulder 90
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Table 2. Objective and subjective evaluations on open rotator cuff tear repair

Constant-Murley score (mean)

Improved night sleep Patient satisfaction

Preoperative Postoperative P Number Percentage Number Percentage
Small tear 40.6 83.3 <0.0001 18/18 100 18/18 100
Moderate tear 38.1 76.9 <0.0001 37/40 92.5 38/40  95.0
Large tear 48.54 81.9 <0.0001 18/22 81.8 19/22 863
Massive tear 34.0 78.0 <0.0001 7/10 70.0 8/10 80.0

Results

The mean Constant-Murley score, which was
41.7£24.7 (range from 12 to 82) during the pre-oper-
ative period increased to 79.7+13.63 (range from 42
to 100) during the post-operative period (p<0.0001).
The preoperative and postoperative Constant-
Murley scores are shown in Table 2 according to the
size of the tears.

Sixty-two (75.5%) patients were able to put their
hands on their head, elbow being in front. Seventy-
two (80%) patients were able to raise their arm for-
ward up to 160 degrees, and 82 patients (91%) were
able to extend their hand up to the dorsal vertebrae on
the back. Sixty-three patients (70%) were able to raise
loads over 10 kg during abduction. The mean preop-
erative and postoperative scores for visual analog
scale were 7.5£1.69 (range from 4 to 10) and
1.25+1.32 (range from 0 to 5) respectively (p<0.0001)
(Figure 1). Furthermore, it has been found that eighty-
one patient (90%) had better night sleep and reduced
pain. Twenty-seven (30%) patients were able to use
their shoulders without any limitation, even though
they had a little pain. Eight patients (9%) reported dis-
satisfaction. Eighty (91%) patients were satisfied with
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Figure 1. Remarkable decrease in postoperative scores
(black zone) of visual analogue scale compared
to preoperative scores (gray zone).

the surgical outcome and they returned to their daily
activities. None of the patients experienced postoper-
ative nerve palsy or limitations in shoulder functions.
The eight dissatisfied patients with on-going postop-
erative symptoms underwent MR monitoring with no
repeated formation of tears. Two patients (2.2%)
developed superficial soft tissue infection, which dis-
appeared following wound debridement.

Discussion

The rotator cuff tear generally affects the 40-70
ages group. "' The cadaver studies showed that one
third of the patients over 60 years of age had rotator
cuff tear. "> It has been thought that the etiology
of rotator cuff tear depends on many, but mainly on
two factors, which are the tensile stress of tendon
and the load on the rotator cuff. " >*” As a result of
the load on shoulder, almost all of the patients over
60 years of age develop acute trauma. "' Repeated
actions, even though they are fewer, can also
become a cause of rotator cuff tear. The pain usual-
ly appears during resting or sleeping in the elderly
patients.'>>® There may be no remarkable history of
trauma in such patients. The first line therapy for
rotator cuff tear is usually physical therapy, howev-
er physical therapy leads to continued pain and
shoulder dysfunction." >*-'" Therefore, conserva-
tive therapy should be considered for patients who
are away from active life, who have medical condi-
tions due to some other reasons, and who cannot use
their upper extremities actively. '” For cases not
responding to the physical therapy, and with full-
layer tears, surgery should be considered." **”

The success of rotator cuff tear surgery is asso-
ciated with reduced pain and reconstruction of
shoulder functions. Adamson and Tibone"" reported
that the success rate was 80% after a mean 10 years
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follow-up for 30 patients who underwent open rota-
tor cuff repair surgery. Bigliani et al. "* found that
the success rate was 85% in a mean 7-years follow-
up period for 61 patients. In our study, the mean
Constant-Murley score increased from 41.7 to 79.7,
and 91% of the cases were satisfied with the surgi-
cal outcome. The latest evaluations showed that the
increase in Constant-Murley scores was significant
for each size (p<0.0001). The scores of 83.3 and
76.9 for small and moderate tears respectively, and
81.9 and 78 for large and massive tears respective-
ly show that the open surgical repair method has a
high success rate (p<0.0001). These results seem to
be mostly in compliance with the results of other
studies. " ~*>" We noticed that the mean score for
massive tears (78) was high compared to the ones
found in other studies. "*%” When the patients
were asked about their pain subjectively, the mean
score of visual analog scale was found to decrease
around 80% (p<0.0001) (Figure 1). It has been
reported that there is a 13-68 % of reoccurrence in
tears following open rotator cuff repair surgery. "
We had MR monitoring for patients with ongoing
symptoms during early follow-up, however we
couldn’t obtain any findings, which support this.
For shoulders with no symptoms, MR evaluation
was not necessary due to the decrease in follow-up
scores. But it is also important to note that repeat-
able tears can appear without symptoms, therefore
an MR monitoring may be required.

We found that the mean age of the patients with
open rotator cuff repair surgery was similar to the
values reported in the literature.">* It has been
reported that the elderly patients had more exten-
sive cuff tears, that they had weak adherence to
bones, and that it increased according to age. "'**”
We have found that the patients over 65 years of age
had more extensive tears (Figure 2), and the post-
operative results were worse, irrespective of the
gender. Furthermore, patients with more limited
preoperative shoulder mobility and more weakness
had more extensive tears. And, for patients who had
a longer preoperative waiting period, the Constant-
Murley scores were lower after the surgery.

The necessity for acromioplasty during rotator
cuff repair surgery is uncertain.™ > All patients,
who participated in our study, underwent anteroinfe-
rior acromioplasty procedure. Acromioplasty is rec-
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Figure 2. It is observed that tears in patients over the

age of 65 are larger.

ommended particularly to enable room for rotator
cuff tendons, to improve the quality of tear repair by
providing a better surgical sight, to ensure tendon
protection during the course of treatment, to prevent
pinching, to improve rehabilitation and to decrease
postoperative pain, and it has been routinely used. """
46711121415 The extremities of patients with large
and massive tears are immobilized postoperatively
during the rehabilitation period by holding the
shoulder in suspension, which keeps the joint in
abduction (shoulder abduction device). This method
reduces the postoperative pain and tension on the
repaired tissue, and prevents early active move-
ments. ""? A 4-6 week period is necessary before the
patient is able to start passive exercise during the
early period.

In conclusion, open repair surgery of rotator cuff
tears and acromioplasty efficiently improve the
comfort, active motion range and strength of
patients. Presence of biceps injury, particularly, is a
negative factor influencing the prognosis. If the tear
is less than 6 cm and biceps tendon is firm, better
outcomes may be expected after the surgery.
Although the use of artroscopic repair of rotator cuff
tears has recently increased, no late-period results
are available. However, open surgery repair with
longer follow-up results combined with acromio-
plasty reduces the postoperative pain of patients, and
it makes it possible to set up the range of shoulder
motion to any level required.

References

1. Romeo AA, Hang DW, Bach BR Jr, Shott S. Repair of full
thickness rotator cuff tears. Gender, age, and other factors
affecting outcome. Clin Orthop 1999;(367):243-55.

2. Cofield RH, Parvizi J, Hoffmeyer PJ, Lanzer WL, Ilstrup



114

Acta Orthop Traumatol Turc

DM, Rowland CM. Surgical repair of chronic rotator cuff
tears. A prospective long-term study. J Bone Joint Surg [Am]
2001;83-A:71-7.

3. Sonnabend DH, Watson EM. Structural factors affecting the
outcome of rotator cuff repair. J Shoulder Elbow Surg 2002;
11:212-8.

4. Harryman DT 2nd, Mack LA, Wang KY, Jackins SE,
Richardson ML, Matsen FA 3rd. Repairs of the rotator cuff.
Correlation of functional results with integrity of the cuff. J
Bone Joint Surg [Am] 1991;73:982-9.

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

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

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

8. Mantone JK, Burkhead WZ Jr, Noonan J Jr. Nonoperative
treatment of rotator cuff tears. Orthop Clin North Am 2000;

31:295-311.

9. Itoi E, Tabata S. Conservative treatment of rotator cuff tears.
Clin Orthop 1992;(275):165-73.

10. McKee MD, Yoo DJ. The effect of surgery for rotator cuff
disease on general health status. Results of a prospective
trial. J Bone Joint Surg [Am] 2000;82-A:970-9.

11. Adamson GJ, Tibone JE. Ten year assessment of primary
rotator cuff repairs. J Shoulder Elbow Surg 1993;2:57-65.
12. Bigliani LU, Cordasco F, Mcllveen SJ, Musso E. Operative
repair of massive rotator cuff tears: long term results. J

Shoulder Elbow Surg 1992;1:120-30.

13.Jost B, Pfirrmann CW, Gerber C, Switzerland Z. Clinical
outcome after structural failure of rotator cuff repairs. J Bone
Joint Surg [Am] 2000;82:304-14.

14. Wolfgang GL. Surgical repair of tears of the rotator cuff of
the shoulder. Factors influencing the result. J Bone Joint
Surg [Am] 1974;56:14-26.

15. Neer CS 2nd, Craig EV, Fukuda H. Cuff-tear arthropathy. J
Bone Joint Surg [Am] 1983;65:1232-44.



