
ORIGINAL PAPER

Anterolateral approach for mini-open rotator cuff repair

Chul-Hyun Cho & Kwang-Soon Song &

Byung-Woo Min & Gu-Hee Jung & Young-Kuk Lee &

Hong-Kwan Sin

Received: 14 May 2011 /Accepted: 8 June 2011 /Published online: 30 June 2011
# Springer-Verlag 2011

Abstract
Purpose This study was undertaken to introduce an antero-
lateral approach for mini-open rotator cuff repair and
evaluate its clinical outcome and effectiveness.
Methods We evaluated 128 consecutive cases that were
repaired by mini-open repair using an anterolateral ap-
proach. There were 80 men and 48 women, with an average
age of 56.2 years. Average follow-up was 25.7 months.
There were eight partial-thickness, 26 small, 40 medium, 39
large and 15 massive tears. After arthroscopic glenohumeral
examination and subacromial decompression, wemade a 3- to
4-cm skin incision from anterolateral edge of the acromion
and dissected to the raphe between the anterior and middle
deltoid. The torn tendon was repaired with single- or double-
row technique using suture anchors. To prevent avulsion of
the deltoid from the acromion, additional suturing within the
bone tunnel was performed. We retrospectively evaluated
clinical outcomes using the American Shoulder and Elbow
Surgeon (ASES) scoring system.

Results The average visual analogue scale (VAS), activity
of daily living (ADL) and ASES scores improved,
respectively, from 6.6, 12.0 and 36.7 preoperatively to
1.2, 26.6 and 88.2 postoperatively. There were 71 excellent,
39 good, ten fair and eight poor results. There were no
statistically significant difference between final ASES
scores and age, symptom duration, tear size or preoperative
stiffness, but men had significantly higher final ASES
scores than women (P=0.014).
Conclusion Anterolateral approach for mini-open rotator
cuff repair produces satisfactory results. It may also provide
better visualisation for rotator cuff tears of all sizes.

Introduction

With advances in shoulder arthroscopy, repair techniques
for rotator cuff tear have evolved from open techniques to
arthroscopically assisted mini-open techniques and then to
an all-arthroscopic technique [1–4]. Recently, arthroscopic
rotator cuff repair has been more popular, and satisfactory
outcomes were reported by many authors [1, 5–7]. Its
potential advantages include less postoperative pain, an
extremely low deltoid morbidity and faster rehabilitation.
Despite these advantages, this procedure is technically
demanding and requires a great deal of practice for a
surgeon to obtain proficiency [1, 5, 8]. Because of the
technical demands of this procedure, many surgeons still
consider the mini-open technique to be the gold standard
for rotator cuff repair [3, 4, 6]. Satisfactory clinical
outcomes for mini-open technique have been well docu-
mented and compared favourably with those for open or
arthroscopic repair technique [1, 2, 5, 7–16].

Mini-open repair with a lateral deltoid-splitting approach
is commonly used and generally produces good long-term
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results comparable with those seen in many open-repair
series [10, 11, 14, 15, 18]. However, attempts to repair a
large or massive tear can still lead to significant deltoid and
axillary-nerve injury from excessive traction. Assessment
of medially retracted tendons or subscapularis tears is also
difficult. The anterior approach provides good visualisation
and avoids axillary nerve injury, whereas assessment of
posterior cuff tears by the anterior approach is difficult [11,
19, 20]. Matsen and Lippitt [21] described mini-open repair
using a deltoid-on approach through a 3- to 4-cm split in
the most prominent anterolateral raphe of the deltoid
muscle near its origin at the acromion.

In an attempt to better assess rotator cuff tears, we used a
modified deltoid-on approach. Our technique represents a
smaller deltoid-sparing version of standard open repair,
preserving the deltoid origin by splitting the anterolateral
raphe of the deltoid muscle and still allowing adequate
exposure for rotator cuff repair. Thus, the purpose of this
study was to introduce the anterolateral approach for mini-
open rotator cuff repair and evaluate its clinical outcome
and effectiveness.

Materials and methods

Between August 2006 and December 2008, 159 consecutive
patients with rotator cuff tear underwent mini-open repair by a
single surgeon using an anterolateral approach. Of those
patients, 128 followed up for over one year were evaluated.
We obtained approval from our institutional review board for
our study. Average patient age was 56.2 (range 39–74) years,
and there were 80 men and 48 women, among which 90
(70.3%) were dominant and 38 (29.7%) were nondominant
limbs. The average duration of symptoms before surgery was
28.1 (range one month−20) years, and the average follow-up
period was 25.7 (range 12–45) months. Of the 128 patients,
18 (14.1%) had preoperative shoulder stiffness.

Surgical technique

With patients placed in the lateral decubitus position and
given general anesthaesia, we performed a standard
arthroscopic glenohumeral examination to evaluate intra-
articular pathology through the posterior and anterior
portals. The entire rotator cuff was assessed, and the tear
was defined with respect to size and location. The
arthroscope was then placed in the subacromial space
through the posterior portal, and a lateral portal was created
approximately 3–4 cm distal from the lateral border of
the acromion. After resecting the hypertrophic bursa
and performing tenolysis of the retracted tendon using a
full-radius shaver and a radiofrequency ablation device,
we performed arthroscopic subacromial decompression

through a lateral portal using an acromionizer burr. We
evaluated the size and location of the torn tendon and
carefully débrided the tear margin and greater tuberosity.
The tear was repaired by mini-open technique using an
anterolateral approach. A 3- to 4-cm skin incision was
made from the anterolateral edge of the acromion distally,
and dissection was made to the raphe between the anterior
and middle deltoid (Fig. 1). A stay suture was placed
distally to prevent propagation of the deltoid split and
potential injury to the axillary nerve. After assessing the
adequacy of the acromioplasty by direct digital palpation,
we placed a deltoid retractor for direct visualisation of the
rotator cuff and humeral head (Fig. 2). As the torn tendon
was tagged by traction sutures after removing the hyper-
trophic bursal tissue around the split site to improve
visualisation, we confirmed involvement and configuration
of the torn tendon by rotating the arm and attempted
anatomical reduction on the footprint of the greater
tuberosity. After preparing the footprint using a ring curette
or rasp, the torn tendon was repaired by single- or double-
row technique using suture anchors (Fig. 3). If pathology of
the long head of the biceps tendon was found, tenodesis
was performed under direct visualisation. To prevent
avulsion of the deltoid from the acromion, additional
suturing within the bone tunnel was performed using no.
1 absorbable sutures with cutting needle (Ethicon, Cornelia,
GA, USA) (Fig. 4).

Wearing an abduction brace, patients began pendulum
and passive range-of-motion exercises one day after surgery.
They began active range-of-motion exercises six weeks after
surgery, muscle-strengthening exercises at three months and
occupational or sports activities at six months.

Fig. 1 A 3- to 4-cm skin incision was made distally from the
anterolateral edge of the acromion, with dissection to the raphe
between the anterior (white arrow) and middle (black arrow) deltoid
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Clinical assessment

We evaluated preoperative and final follow-up visual
analogue scale (VAS) and activities of daily living (ADL)
scores for each patient. Clinical outcomes for all patients
were evaluated using the American Shoulder and Elbow
Surgery (ASES) scoring system. All patients completed
the ASES subjective questionnaire preoperatively and at
final follow-up. The shoulder index, as calculated by the
ASES scoring system, was used to obtain overall results:
excellent ≥90; good 80–89; fair, 70–79; poor <70.

Statistical analysis

Statistical analysis was performed using SPSS software
(version 15.0E; SPSS Inc., Chicago, IL, USA). To examine

baseline characteristics, we analysed frequency and descrip-
tive statistics. To determine the correlation between clinical
outcomes and various parameters such as age, sex, affected
side, symptom duration, preoperative stiffness and tear size,
we used the independent t test, Pearson correlation analysis
and one-way analysis of variance (ANOVA). Statistical
significance was set at p<0.05.

Results

Rotator cuff tear sizes confirmed intraoperatively were
eight (6.3%) partial thickness, 26 (20.3%) small, 40
(31.3%) medium, 39 (30.5%) large and 15 (11.7%) massive.
At the time of repair, nine (7.0%) patients also had a capsular
release, 12 (9.4%) a biceps tenotomy, five (3.9%) a biceps
tenodesis and one (0.8%) a distal clavicle resection.
Analyses of preoperative ASES scores and various param-
eters showed statistically significant lower preoperative
ASES scores in women (P=0.015) and patients with
preoperative stiffness (P=0.003). There were no statistically
significant differences in preoperative ASES scores by
age, affected side, symptom duration or tear size ()
(Table 1).

The average VAS scores improved from 6.6 (range three to
ten) preoperatively to 1.2 (range zero to six) at final follow-up
(P<0.0001). The average ADL scores improved from 12.0
(range 2–28) preoperatively to 26.6 (range nine to 30) at
final follow-up (P<0.0001). The average ASES scores
improved from 36.6 (range three to 77) preoperatively to
88.2 (range 44.9–99.8) at final follow-up (P<0.0001)
(Table 2). There were 71 (55.5%) excellent, 39 (30.5%)

Fig. 4 Additional suturing within the bone tunnel to prevent avulsion
of the deltoid from the acromion

Fig. 3 The torn tendon was repaired anatomically with the double-
row technique using suture anchors

Fig. 2 Placement of a deltoid retractor to allow direct visualisation of
the torn rotator cuff (RC) and humeral head (HH)
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good, ten (7.8%) fair and eight (6.3%) poor results. There
were no statistically significant differences between final
follow-up ASES scores and age, affected side, symptom
duration, preoperative stiffness or tear size, but men showed
significantly higher final ASES scores than women P=0.014)
(Table 3). Postoperative complications included stiff shoulder
in seven (5.5%) patients, reoperation because of retear in two
(1.6%) and postoperative infection in one (0.8%).

Discussion

The most important finding of this study was that our
technique provided better visualisation for rotator cuff tear
of all sizes and satisfactory clinical outcomes. Mini-open
rotator cuff repair involves arthroscopic subacromial
decompression followed by a deltoid-splitting approach
for the repair. It is a well-established, excellent technique
for treating full-thickness tears and offers many advantages
of either open or arthroscopic repair while minimising the
disadvantages. Mini-open repair is still commonly used and
a promising technique that can reduce postoperative pain and
deltoid morbidity. Also, clinical results are well documented
and compare favourably with those for open or all-
arthroscopic technique [10, 11, 14, 18]. Recent studies
comparing mini-open repair with all-arthroscopic repair

show no statistically significant difference in functional
outcome between the two techniques [1, 2, 5–9, 12, 13, 15].
However, most studies comparing mini-open repair with
all-arthroscopic repair in patients with full-thickness tears
are neither randomised controlled trials nor prospective
cohort studies.

Mini-open techniques include lateral portal-extension
approach, anterior portal-extension approach and deltoid-on
approach [14, 17, 18, 20, 22, 23]. The lateral portal-
extension approach is most commonly used, involving
lateral deltoid splitting, and has proven satisfactory in long-
term clinical results [7, 12, 14, 23]. However, it still leads to
significant deltoid and axillary nerve injury from excessive
traction during attempts to repair large or massive tears and
limits visualisation of medially retracted cuff tears and
subscapularis tears. The anterior portal extension approach
provides good visualisation and avoids axillary nerve
injury, but it is difficult to assess posterior cuff tear [11,
19, 20]. Matsen and Lippitt [21] described mini-open repair
with a deltoid-on approach carried out through a 3- to 4-cm
split in the most prominent anterolateral raphe of the deltoid
muscle near its origin from the acromion. Several authors
reported that during mini-open repair, blunt dissection
between the anterior and lateral raphe of the deltoid muscle
allows rotator cuff exposure without deltoid detachment or
injury. [15].

Our anterolateral mini-open technique using a modified
deltoid-on approach, representing a smaller version of a
standard open repair, has several advantages. It allows
direct access to the anterior supraspinatus, which is the
most common site of rotator cuff tears. In smaller tears, the
cuff will be clearly visible in the deltoid split. In larger
tears, the arm can be rotated into extension and internally to
allow better visualisation of the posterior aspect of the
rotator cuff. Flexion and external rotation allows excellent
visualisation of the biceps groove and subscapularis. Also,

Variables Number Mean preoperative ASES score P value

Sex Male 80 39.2±15.5 0.015*

Female 40 32.4±14.5

Affected side Dominant 90 88.7±10.2 n.s.
Nondominant 38 89.4±12.6

Preoperative Stiffness Stiff 110 38.3±15.5 0.003*

Not stiff 18 26.7±10.6

Tear size Partial 8 30.4±15.8 n.s.
Small 26 35.1±14.9

Medium 40 33.8±16.9

Large 39 39.0±14.3

Massive 15 36.7±15.4

Age Pearson correlation coefficient: 0.065 n.s.

Symptom duration Pearson correlation coefficient : −0.036 n.s.

Table 1 Statistical correlations
between variables and
preoperative American
Shoulder and Elbow
Surgeon (ASES) scores

n.s. not significant

Table 2 Visual analogue score (VAS), activities of daily living (ADL
and American Shoulder and Elbow Surgeon (ASES) scores

Preoperative Final P value

VAS 6.6±1.9 1.2±1.2 <.0001*

ADL 12.0±5.7 26.6±3.4 <.0001*

ASES 36.7±15.4 88.2±10.9 <.0001*
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our technique makes it possible for less experienced
surgeons to confirm adequacy of subacromial decompres-
sion by direct digital palpation and to perform biceps
tenodesis easily.

Previous research has been controversial regarding the
effect of tear size and age on outcome after rotator cuff
repair, with some studies reporting that these factors
influenced outcome and others reporting the opposite [6,
17, 22–24]. Romeo et al. [24] reported that tears ≥5 cm2

were associated with a poorer outcome. However, Baysal
et al. [22] prospectively reviewed 84 patients with tears of
all sizes, including 17 with large or massive tears, who
underwent mini-open repair, and reported a statistically
significant improvement in shoulder scores and range of
motion. They found no difference in outcome between
different tear sizes. Subsequent reports demonstrated that
the mini-open technique can be used effectively for even
large and massive tears [19, 20, 23]. In our study, patients
experienced significant decreases in pain and had signifi-
cant improvement of pain and ASES scores after surgery.
Of 128 patients, 110 (86.0%) had satisfactory clinical
outcomes. It is especially noteworthy that 47 (87.0%) of
54 patients with large or massive tears had satisfactory
clinical outcomes. Our data are consistent with those of
previous studies that obtained >80% good or excellent
clinical results with the mini-open technique [3]. Our
subgroup analysis showed no statistically significant
difference between final follow-up ASES scores and age,
affected side, symptom duration, preoperative stiffness or
tear size, but men had significantly higher final ASES
scores than women. We found that our technique provided
both adequate exposure for repair of tears of all sizes and
satisfactory clinical outcomes for patients with large to
massive tear.

One disadvantage of the mini-open repair is that it can
produce shoulder stiffness after surgery. Incidence ranges

between 11% and 20% have been reported [1, 4, 16].
However, Youm et al. [25] compared outcomes of all-
arthroscopic repair versus mini-open repair and found no
evidence of stiffness in patients treated with the mini-open
technique. Although several studies have shown increased
range of motion for the all-arthroscopic repair in the early
postoperative period, Verma et al. [2] reported no difference
after all-arthroscopic versus mini-open repair at the two-
year follow-up. In our study, seven patients (5.5%) had
postoperative shoulder stiffness; six of them had small or
medium tears and one had a massive tear. These results are
similar to those reported for all-arthroscopic repair. To
prevent avulsion of the deltoid from the acromion, additional
suturing with bone tunnel was performed using no. 1
absorbable suture with cutting needle. We believe that
our technique can decrease the risk of deltoid avulsion
because it allows excellent visualisation of even larger
retracted tears and prevents deltoid injury with the use of
additional sutures.

The limitations of our study were that it was retrospec-
tive in nature and that it did not compare our outcome with
a cohort that underwent an open or all-arthroscopic
technique. Furthermore, we did not assess the structural
integrity of repaired rotator cuffs at follow-up evaluations.
There is a need for a prospective, randomised clinical
trial with prespecified hypothesis and confirmatory
postoperative imaging studies to evaluate outcomes of
rotator cuff repair with either a mini-open or an all-
arthroscopic technique.

Conclusion

Anterolateral approach for mini-open rotator cuff repair
produces satisfactory results. It may also provide better
visualisation for rotator cuff tears of all sizes.

Variables Number Mean final ASES Score P value

Sex Male 80 90.0±10.1 0.014*

Female 40 85.1±11.7

Affected side Dominant 90 88.7±10.2 n.s.
Nondominant 38 89.4±12.6

Preoperative Stiffness Stiff 110 88.3±11.4 n.s.
Not stiff 18 87.6±7.28

Tear size Partial 8 80.5±9.4 n.s.
Small 26 88.2±12.0

Medium 40 89.4±10.3

Large 39 90.1±10.7

Massive 15 84.2±10.7

Age Pearson correlation coefficient: 0.065 n.s.

Symptom duration Pearson correlation coefficient: −0.036 n.s.

Table 3 Statistical correlations
between variables and final
American Shoulder and Elbow
Surgeon (ASES) scores

n.s. not significant
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