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Mini-open Versus Arthroscopic Rotator Cuff Repair:
A Comparison of Clinical Results and Re-tear Rates by
Magnetic Resonance Arthrogram

Mini-agik ve Artroskopik Rotator Manset Onarimi: Klinik Sonuclarin ve Manyetik
Rezonans Artrogram ile Yeniden Yirtima Oranlarinin Karsilastirilmasi
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Abstract

Aim: The aim of this study was to compare the re-tear rates
and clinical results between mini-open and full arthroscopic
techniques of the rotator cuff repair.

Methods: We retrospectively reviewed a total of 82 patients.
Mini-open and full arthroscopic techniques were performed in 30
patients (group MO) and 52 patients (group A), respectively. The
main outcome measurements were the University of California at
Los Angeles (UCLA) and American Shoulder and Elbow Surgeons
(ASES) scores, abduction and external rotation strengths (kg),
and re-tear rate on magnetic resonance arthrography. All
variables were compared between the groups.

Results: The mean age of all patients included in the study was
55.4+6.1 years. Sixty (73.2%) patients were female. The mean
follow-up was 12.3+1.4 months. The mean UCLA and ASES
scores and external rotation strength in group A were significantly
higher than in group MO. The mean abduction strengths were
similar. There was no statistically significant difference in terms
of re-tear rates.

Conclusion: Rotator cuff tears can be successfully treated with
either mini-open or arthroscopic techniques. Although there
was no statistically significant difference in re-tear rates, full
arthroscopic repair had better functional outcomes.
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Amac: Bu calismanin amaci, rotator manset onariminin mini acik
ve tam artroskopik teknikleri arasindaki tekrar yirtilma oranlarin
ve klinik sonuglari karsilagtirmakti.

Yontemler: Toplam 82 hastayl retrospektif olarak inceledik.
Mini-acik ve tam artroskopik teknikler sirasiyla 30 (grup MO) ve
52 (grup A) hastaya uygulandi. Ana sonug Olctimleri, Los Angeles
Kaliforniya Universitesi (UCLA) ve Amerikan Omuz ve Dirsek
Cerrahlari (ASES) skorlari, abduksiyon ve dis rotasyon gucleri (kg)
ve manyetik rezonans artrogramda yeniden yirtiima orani idi.

Bulgular: Calismaya alinan tim hastalarin yas ortalamasi
55,4+6,1 yil idi. Altmis (%73,2) hasta kadindi. Ortalama takip
sliresi 1,3+1,4 aydi. A grubunun ortalama UCLA ve ASES skorlari
ve ortalama dis rotasyon glici MO grubundan anlamli olarak
ylksekti. Ortalama abduksiyon gucleri benzerdi. Yeniden yirtilma
oranlari acisindan istatistiksel olarak anlamli fark yoktu.

Sonug: Rotator manset yirtilmalari mini-acik veya artroskopik
tekniklerle basariyla tedavi edilebilir. Yeniden yirtilma oranlari
agisindan istatistiksel olarak anlamli bir fark olmamasina ragmen,
tam artroskopik tamir daha iyi fonksiyonel sonuclara sahiptir.
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Introduction

Rotator cuff tears are one of the most common cause
of morbidity affecting the shoulder (1). Surgery should be
performed for patients with functional impairment and
persistent pain (2). However, despite surgery re-tear rates
varying between 13% and 68% have been reported in
the literature (3-5). Re-tear may be associated with a poor
result (6).

Rotator cuff repair can be performed with various
techniques (1,7,8). Although full arthroscopic rotator
cuff repair is considered the gold standard (9), functional
outcomes and re-tear rates are still conflicting when
compared with the mini-open technique (1,7,10). In
addition, many studies have evaluated re-tear rates with
non-contrast magnetic resonance imaging (4,5).

In the present study, we aimed to compare re-tear
rates using magnetic resonance (MR) arthrography and
clinical results between mini-open and full arthroscopic
repair techniques.

Methods

After approval of the institutional review board
(08.01.2019/1131), informed consent was obtained from
all individual participants included in the study.

We performed a retrospective analysis of two groups
of patients. We found a total of 104 patients =40 years of
age who were operated for rotator cuff tear in our clinic
between January 2016 and January 2018. The patients
were selected carefully in order to eliminate confounding
pathologies. Table 1 represents our inclusion and exclusion
criteria. After eliminating patients with confounding
lesions, a total of 82 patients were included in the study.
Mini-open and full arthroscopic techniques were used

in 30 patients (group MO) and 52 patients (group A),
respectively.

Preoperative properties of patients included age,
sex, body mass index (BMI; kg/m2), affected side,
trauma history, and follow-up duration. Postoperative
results at last follow-up included University of California
at Los Angeles (UCLA) and American Shoulder and
Eloow Surgeons (ASES) scores (11,12), abduction
and external rotation strengths (kg), and re-tear rate
on MR arthrography. All preoperative properties and
postoperative results were compared between the
two groups. MR arthrography was used to evaluate
postoperative rotator cuff integrity (Figure 1).

Table 1. Inclusion and exclusion criteria

Inclusion criteria Exclusion criteria

Age =40 years SLAP lesion

Moderate or large (1-5 | Hill-Sachs lesion

cm) rotator cuff tears

Written informed Labral tears

consent

Hagl lesion

Glenohumeral arthrosis

Massive rotator cuff rupture (>5 cm)

Brachial plexopathy

Suprascapular neuropathy

Bilateral rotator cuff tear

Previous ipsilateral upper extremity surgery
Cognitive impairment

Death in follow-up

A follow-up period of less than 6 months

SLAP: Superior labral tear from anterior to posterior

b

.

<
/

Figure 1. Re-tear images in coronal magnetic resonance arthrograms of patients who underwent rotator cuff repair with full arthroscopic

(a) and mini-open (b) techniques
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Ethics committee approval was obtained from the
University of Health Sciences Sisli Hamidiye Etfal Training
and Research Hospital Clinical Researches Committee
(no: 2206) and informed consent was obtained from all
patients.

Surgical Technique

All procedures were performed in the beach-chair
position. In both groups, the surgeon initially evaluated
patients arthroscopically.

Patients undergoing mini-open technique underwent
initial arthroscopic subacromial evaluation and if needed
decompression of the joint. After subacromial bursectomy
and debridement of the rotator cuff, the tear size was
evaluated. Then the anterolateral portal was extended
3 to 4 cm for a mini-open procedure. After splitting the
deltoid, the humeral head was exposed. Using a burr,
a superficial abrasion of the greater tuberosity was
performed. Two or three bioabsorbable suture anchors
were placed in the footprint area. Using a free needle,
sutures were passed and secured through the tendon
with simple stitches. All knots were tied with four
alternating hitches. The deltoid and skin were closed in a
standard fashion.

For arthroscopic technique, the initial subacromial
evaluation and decompression were identical to that
performed for the mini-open procedure. Using two
bioabsorbable anchors and two metal anchors, the
double-row technique was initiated for the repair. After
passing sutures through the tendon, all knots were tied
with four alternating half hitches. The postoperative
rehabilitation regimen was identical to that for the mini-
open group.

The postoperative rehabilitation protocol for both
techniques included a period of immobilization for 3-6
weeks postoperatively, followed by an active range-of-
motion program at 3-6 weeks and strengthening at 6-12
weeks (6). The characteristic features of the tear were
evaluated intra-operatively. Patients with a non-retracted
rotator cuff tear, 1-3 cm or 3-5 cm in size, were included
in the study.

Statistical Analysis

SPSS 15.0 (SPSS Inc., Chicago, IL, USA) was used
for statistical analysis. Descriptive statistics were given
as number and percentage for categorical variables and
were given as mean and standard deviation for numerical
variables. The independent two group comparisons were
made by the Mann-Whitney U test because the numerical
variables did not meet the normal distribution. Dependent
group comparisons were made with the Wilcoxon test
when numerical variables differences did not meet
normal distribution and with the paired samples t-test
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when differences of numerical variables provided normal
distribution. The ratios in the groups were compared
with the chi-square test. A p value of less than 0.05 was
considered statistically significant.

Results

The mean age of all patients included in the study was
55.4+6.1 years. Sixteen (73.2%) patients were female.
Thirty-eight (46.3%) patients had rotator cuff tear in the
right shoulder. The mean follow-up was 12.3+1.4 months.
Preoperative properties of the patients are shown in Table
2. The mean age, BMI, follow-up duration, gender and
affected side distribution, and rate of trauma history were
similar between the groups.

Clinical and MR arthrography results were evaluated
at the end of the follow-up. The mean UCLA and ASES
scores and external rotation strength in group A were
significantly higher than in group MO. The mean abduction
strengths were similar between the groups. Although,
evaluation of the MR arthrography results revealed a
higher rate of re-tear in all-arthroscopic repair than mini-
open repair for rotator cuff tears, there was no statistically
significant difference. Comparison of postoperative results
is summarized in Table 3.

Table 2. Preoperative properties of patients

Variable Group MO | Group A p
(n=30) (n=52)

Age (year); (mean + SD) 55.3+7.2 55.5£5.4 | 0.958
Male/Female; n 8/22 14/38 0.980
BMI (kg/m?); (mean * SD) 32.3+4.3 30.2¢5.4 | 0.114
Right/Left; n 16/14 22/30 0.335
Trauma history; n (%) 2(6.7) 2 (3.8) 0.621
Follow-up duration 11.9+£1.5 12.4+1.4 0.141
(months); (mean * SD)

SD: Standard deviation, n: number of the patients, BMI: Body mass index, kg:
Kilogram, %: percentage

Table 3. Comparison of postoperative results

Variable Group MO | Group A p
(n=30) (n=52)

UCLA score; (mean % SD) 28.612.0 30.1£1.8 0.002

ASES score; (mean £ SD) 89.7+1.9 91.5+3.8 0.015

Abduction strength (kg); 5.06£0.36 | 5.12+0.30 | 0.529

(mean + SD)

External rotation strength 5.55+0.18 | 5.78+0.33 | <0.001

(kg); (mean + SD)

Re-tear in MR arthrography; | 4 (13.3) 14 (26.9) 0.152

n (%)

UCLA: The University of California at Los Angeles, ASES: American Shoulder
and Elbow Surgeons, SD: Standard deviation, MR: Magnetic resonance, kg:

Kilogram, n: Number of the patients, %: percentage
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Discussion

Since the implementation of the all-arthroscopic
rotator cuff repair technique, there have been considerable
discussions over the benefits of this procedure compared
to the mini-open technique (13,14). The all-arthroscopic
repair technique is a popular modality for the treatment
of rotator cuff tears and it is becoming more popular as
the number of experienced surgeons in the field continues
to increase (15). The necessity of acromioplasty during
rotator cuff repair is controversial (16). However in our
opinion, it will provide a better surgical view of the space
for the rotator cuff tendons. In our study, anteroinferior
acromioplasty procedure was performed in all patients.

In the literature, the age of patients who underwent
rotator cuff repair remains between 54 and 66 years
and more than half of the patients are female (1,17).
The present study demonstrated that the mean age
and gender distribution in both groups were similar and
consistent with the literature. Bayle et al (7). reported that
the etiology of rotator cuff tear was trauma in 30% of 87
patients. However, we found that only four of 82 patients
had a history of trauma.

In many studies which evaluated rotator cuff tears,
UCLA and ASES shoulder scores were used as a clinical
outcome measurement (10,18). Zhang et al (1). reported
that UCLA and ASES shoulder scores were similar between
two techniques. However, in this study, UCLA and ASES
shoulder scores were significantly higher than mini-open
repair.

Other clinical outcome measurements of our study
were abduction and external rotation strengths (kg). In
accordance with the literature, we found that the mean
abduction strength was similar between the groups.
However, this study demonstrated that all-arthroscopic
group had more external rotation strength.

These results suggested that the all-arthroscopic
technique is superior to mini-open in terms of clinical
outcomes.

In a systematic review by Bedeir et al (19)., the re-
tear rate for arthroscopic repair of rotator cuff tear was
evaluated. They reviewed 14 studies with a total of 260
rotator cuff re-tears and found that the re-tear rate for the
double-row technique was 43%. Zhang et al. (1) reported
that the incidence of re-tear was higher in patients
undergoing arthroscopic rotator cuff repair than in those
operated using the mini-open technique. However, in our
study, the re-tear rate for all patients was 22% and there
was not a statistically significant difference between the
groups.

Study Limitations

Despite our informative findings, this study has some
limitations, including its retrospective design, relatively small
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sample size, as well as the lack of subgroup analysis of
patients according to moderate and large rotator cuff tears,
and lack of post-hoc power analysis. However, the most
important strength of this study was the single-center setting.

Conclusion

The present study indicates that moderate to large
rotator cuff tears can be successfully treated with either
mini-open or arthroscopic techniques. Although there
was no statistically significant difference in terms of re-
tear rates, full arthroscopic repair has better functional
outcomes in terms of UCLA and ASES scores and external
rotation strength.
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