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Abstract

Objective: The purpose of this study is to conduct a current comparison
of state-of-the-art arthroscopic and mini-open techniques in the surgical
management of rotator cuff tears and The comparative effectiveness of
All-Arthroscopic versus Mini-Open rotator cuff repair remains debated,
particularly regarding differences in recovery trajectory and long-term
outcomes.

Methods: This is a retrospective cohort study, in which we analyzed our
department patients diagnosed to have retracted rotator cuff tear. The study
covered patients managed in 4 hospitals -King Hussien Medical Center,
Princes Haya Hospital, Queen Alia Military Hospital & Prince Rashed
military hospital in the period between January 2018 and December
2024 to evaluate patient self-reported outcomes and complications. Total
number of analyzed patients was 2028. Baseline demographics, tear
characteristics, and functional scores were analyzed. Outcomes included
Constant score, DASH score, pain (VAS), and range of motion, assessed
over a 52-week follow-up period using repeated-measures analysis.

Results: Baseline characteristics were comparable between groups. The
All-Arthroscopic group demonstrated significantly better early outcomes
at 6 weeks, including lower DASH scores, reduced pain, and improved
forward flexion (p < 0.05). However, differences decreased over time.
At 52 weeks, Constant scores and VAS outcomes were similar between
groups. Forward flexion remained slightly higher in the arthroscopic group
(p = 0.011), while external rotation showed a late but modest advantage
(p=0.034).

Conclusion: Both techniques provide excellent long-term outcomes.
Arthroscopic repair offers earlier functional recovery and improved early
pain control, but long-term results are equivalent between techniques.

Keywords: Rotator cuff repair; Arthroscopy; Mini-open; Double-row;
Single-row

Introduction

Rotator cuff tears are a common cause of shoulder pain and functional
disability [1], especially in middle-aged and older populations [2,3]. Surgical
repair is typically required to allow return of function of the shoulder
in patients whose pain and disability are severe enough that they fail
individualized nonoperative management [1,4]. The last 20 years have seen
tremendous improvements in rotator cuff repair, particularly when comparing
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arthroscopic and mini-open approaches for reconstruction,
however with the emergence of two of the most common
reconstructive techniques [5,6].

The mini-open technique has been traditionally
regarded as a safe, reproducible approach, providing direct
visualization of the tear and stable tendon fixation via
controlled deltoid splitting [7,8]. These concerns with deltoid
morbidity, postoperative pain, and extended rehabilitation
have led to the development and popularity of all-arthroscopic
repair techniques. Theoretically, arthroscopic techniques
offer the advantage of potentially less soft-tissue trauma,
better visualization of intra-articular pathology and faster
postoperative recovery [6,9].

These benefits notwithstanding, the definitive superiority
of arthroscopic over mini-open repair is still disputed [10,11].
Several other studies and meta-analyses have shown similar
long-term functional outcomes between these two techniques
[12]. Results regarding early postoperative recovery, pain
control and return of range of motion are still conflicting but
many available studies are hampered by small sample size
and heterogenous tear patterns as well as a short follow-up
period [13,14].

Notably, much of the literature is directed towards end-
state outcomes as opposed to course of recovery over time—a
potentially more clinically meaningful in-patient counselling
and surgical decision [ 15]. Knowing if one method delivers an
early functional benefit without a detrimental impact on long-
term outcomes is critical to maximizing the effectiveness of
treatment selection [15].

Thus, this study aimed to compare the clinical and
functional outcomes of all-arthroscopic versus mini-open
rotator cuff repair with a substantially sized patient cohort, all
followed up at one year minimum [7,9,16-18]. In particular,
our goals were to assess variation in pain, shoulder function
and ROM over time, with a focus on short- and long-
term recovery patterns [16,17]. We hypothesized the two
approaches would result in similar long-term outcomes, but
that benefit to early postoperative recovery would be observed
following the all-arthroscopic approach.

Materials and Methods

This retrospective study was performed by analyzing our
department patients through our computerized patients data
system (CRPS) who are diagnosed to have retracted rotator
cuff tear in the period between January 2018 and December
2024 to evaluate patient self-reported outcomes and
complications. Total number of analyzed patients was 2028.
The study covered patients managed in 4 hospitals King
Hussien Medical Center, Princes Haya Hospital, Queen Alia
Military Hospital & Prince Rashed military hospital, Ethical
approval was obtained from the Jordanian Royal Medical
Services Institutional Review Board.

Study Strategy

The databases for our patients comparing arthroscopic
and mini-open rotator cuff repairs were obtained through
our computerized patients data system (CRPS). Inclusion &
exclusion criteria were as follows:

Inclusion Criteria:

- Patients with rotator cuff tears
- A comparison of arthroscopic and mini-open repair methods

Exclusion Criteria:

- Patients treated conservatively

- Those who underwent other shoulder surgeries, like
fracture fixation or reverse shoulder arthroplasty for rotator
cuff arthropathy

- Patients with shoulder instability who had surgical
intervention

Study Screening:

So, we only looked at patients who were treated surgically in
our facility for this study, and the screening was reviewed by
two separate teams.

Data Abstraction:

Two reviewers independently gathered data, which we
then organized into a Microsoft Excel spreadsheet. If there
were any disagreements, we talked it out or brought in a
third reviewer to help settle things. We collected all sorts of
information, like patient demographics, surgical techniques,
rehab protocols, post-op outcomes, and any complications.

Statistical Analysis:

For the stats, we used descriptive methods including
mean, median, range, and variance.

Results
Study Characteristics:

Initially, we gathered data from 3,289 patients. Out of
those, 2,028 met our inclusion criteria. Interestingly, about
63.6% of the studies were assessed after 2021, right at the end
of the COVID crisis. This study involved patients from four
military hospitals: King Hussein Medical Center, Princess
Haya Hospital, Queen Alia Military Hospital, and Prince
Rashed Military Hospital.

Patient Characteristics:

In total, we included 2,028 patients in our study. Breaking
it down, there were 864 in the All-Arthroscopic group and
1,164 in the Mini-Open group. The average age was pretty
similar across both groups—58.4 years versus 59.3 years.
And as for gender, the distribution was fairly comparable: in
the All-Arthroscopic group, there were 331 females and 533
males, while the Mini-Open group had 485 females and 679
males.
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Most of the tears were due to falls, and about 80% of the
patients had injuries on their dominant side. Before surgery,
shoulder motion was somewhat limited for both groups,
although only a few had restrictions in multiple directions.
Other factors like smoking rates, tear location, retraction, and
patterns of fatty muscle infiltration were quite similar too,
suggesting that we had comparable baseline risk profiles.

When we looked at baseline functional scores, they were

pretty close. The DASH scores were 88 + 25 in one group
and 93 + 22 in the other. Both groups had Constant scores
averaging around 42 + 12, and the VAS pain and disability
scores didn’t show any significant differences. Active
forward flexion and external rotation were also alike across
both groups. Overall, we found that the two groups were
well matched in terms of demographics, clinical aspects, and
functional characteristics. (Table 1).

Table 1: Patient characteristics.

Age (yr)
Sex
Etiology
Fall
Unknown

Dominant side affected

Pre-OP affected ROM
Abduction (66%)

Full

Up to 90 degrees

Less than 90 degrees
External rotation (10%)
Full

Up to 40 degrees

Less than 40 degrees
Internal rotation (15%)
Full

Between T8 & L1
Below L1

More than one plane of motion affected (9%)
Abduction + ER
Abduction + IR

DPROWPLODWPNO D>

Smoker

Tear location

Anterior (81%)
Posterior (19%)

Tear retraction

<2cm

2—-4cm

>4 cm

Fatty muscle infiltration
Stage 0

Stage 1

Stage 2

Stage 3

Stage 4

Baseline variables
DASH (0-100 points)
Constant (0-100 points)
VAS pain (1-10 points)
VAS disability (1-10 points)
Active forward flexion (°)

Active external rotation ()

All-Arthroscopic (n 864) Mini Open (n: 1164)

58.4 59.3
331F, 533 M 485F, 679 M
533 728
331 436
674 (78 %) 966 (83 %)
570 768
(27%) (17%)
(55%) (62%)
(18%) (21%)

86 116
(37%) (18%)
(41%) (57%)
(22%) (25%)

130 175
(72%) (63%)
(18%) (21%)
(10%) (16%)

78 105
(83%) (95%)
(17%) (5%)

320 (37 %) 466 (40 %)

700 943
164 203
(43%) (17%)
(35%) (38%)
(22%) (45%)
36% 44 %
45 % 44 %
19 % 12 %
0 0
0 0
88 25 93 22
42 12 4212
6.91.8 7018
6.72.0 7.01.9
107 38 106 39
46 22 4723
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Surgical Techniques

The included patients underwent both mini-open and
arthroscopic repair techniques. The most common fixation
methods for mini-open repairs were suture anchors, bone
tunnels, or a combination of both. Arthroscopic repairs
predominantly used double-row fixation (38.7%) and single-
row fixation (23.7%) [19,20].

The double-row rotator cuff repair technique is designed
to restore the native tendon footprint on the greater tuberosity
and improve biomechanical strength [21,22]. In this technique,
medial-row anchors are first placed adjacent to the articular
margin of the humeral head. Sutures from these anchors
are passed through the rotator cuff tendon in a mattress
configuration, providing initial fixation and compression of
the tendon to the medial footprint (Figure 1) [1,4].

Figure 1: Showing Sutures (blue and white) which are used to
anatomically reapproximate the torn rotator cuff tendon to its
footprint on the greater tuberosity of the humerus. Arthroscopic
portals facilitate the insertion of suture anchors and specialized
instruments for minimally invasive tendon fixation. The image
demonstrates standard technique for arthroscopic rotator cuff repair.

Subsequently, the sutures are secured laterally using
lateral-row anchors placed more laterally on the greater
tuberosity [21,23]. This creates a suture bridge (transosseous-
equivalent construct), which compresses the tendon uniformly
across the footprint [21,23].

This configuration:

Maximizes tendon-to-bone contact area [24,25].
Enhances load distribution [26].

Improves initial fixation strength [27,28].

Reduces gap formation under cyclic loading [29,30].

Overall, the double-row technique aims to improve
healing rates and reduce re-tear risk [10,31,32] compared to
single-row repairs, particularly in larger tears [22,29,33,34,]
(Figure 2).

HER) o8 yomeryr

Figure 2: A) Denotes the coronal view of double row repair of
rotator cuff. Note the placement of medial row anchors just lateral to
the articular margin and the lateral row anchors placed far lateral in
the footprint. B) Denotes the same in axial view. C & D) are the cuff
after tying the knot of the suture anchor in coronal and axial view.
Note that double row repair covers the whole of the footprint area
with the cuff, after repair.

Rehabilitation Protocol

Our rehabilitation protocol was similar in the comparison
of both groups. This was typically an abduction sling for
immobilization postoperatively, then passive and active
range of motion exercises for 6 weeks. Strengthening often
started after 6 weeks, and heavy labor was allowed around
4—6 months post-surgery.

Outcomes

Our results showed that arthroscopic repair (AR) led
to significantly lower VAS pain scores and better DASH,
Constant, and UCLA scores at various follow-up periods
compared to mini-open repair (MOR) (Table 2) [35].

Short-term OQutcomes (up to 12 weeks)

Early postoperative recovery demonstrated significant
differences between the two treatment groups. The All-
Arthroscopic group demonstrated faster early functional
recovery across multiple clinical outcome measures. By the
6-week mark, they had much better DASH scores compared
to the Mini-Open group—82 versus 93, which is pretty
significant (p = 0.012). They also reported less pain on the
VAS scale, scoring 4.7 compared to 5.8 (p=0.027). And, oh,
their VAS impairment scores were also notably lower at that
point (p = 0.002).
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When it came to forward flexion, the All-Arthroscopic
group had a clear edge, measuring at 75° compared to just 60°
for the Mini-Open group (p = 0.008). Now, external rotation
was showing some signs of improvement, but it wasn’t
statistically significant just yet.

At the 12-week follow-up, both groups demonstrated
continued improvement. However, there weren’t any major
differences in Constant scores, DASH scores, or VAS pain
scores, which suggests the differences in functional recovery
between the two groups had diminished.

Long-term Outcomes (26-52 weeks)

At the intermediate and final follow-up assessments, both
groups continued to show improvement in their functional
outcomes. By 52 weeks, their Constant scores were pretty
similar—89 for the All-Arthroscopic group and 85 for the
Mini-Open group (p = 0.226). No significant differences
popped up over time either (p = 0.10).

The DASH scores remained lower in the All-Arthroscopic
group throughout follow-up; however, the between-group

Week

Table 2: Results of Primary and Secondary Outcome Measures

Mean (SE)

Prespecified

P Value
Between-group

Treatment X

All Arthroscopic* Mini Open* Mean difference (95% Cl) Main effect Time interaction Time
Constant score
6-52 68 (1.9) 63 (1.8) 4.6 (0.7 to 8.2) .10 .956
6 43 (1.8) 38 (2.0) 4.4 (1.81t09.3) 134
12 62 (1.9) 57 (2.3) 4.8 (—2.1t0 9.0)
26 78 (2.1) 75 (2.2) 3.2(—2.7108.7)
52 89 (1.9) 85 (2.1) 3.4 (—3.1108.3) .226
DASH
6-52 62 (2.2) 68 (2.3) —3.6 (—9.81t0 3.1) .321 .05 (.028)
6 82 (3.2) 93 (2.9) —10.9 (—19.7 to —3.3) .012
12 61(2.9) 68 (3.3) —6.8 (—12.8 t0 4.5)
26 54 (2.7) 60 (3.5) —b5.3 (—14.8t0 3.7)
52 50 (3.6) 50 (3.3) —0.1(—8.8t08.7) .995
Forward flexion
6-52 131 (3.5) 119 (3.5) 12.2 (3.0 t0 22.2) .011 .701
6 75 (4.5) 60 (3.7) 15.8 (5.2 t0 26.0) .008
12 128 (4.7) 111 (5.6) 17.4 (3.2 t0 30.8)
26 153 (3.7) 141 (5.8) 8.9(2.5t025.1)
52 171 (2.8) 163 (4.7) 8.5 (0.7 t0 20.9)
External rotation
6-52 53 (1.6) 49 (1.6) 4.6 (—0.7 t0 9.2) .064 .236
6 32 (2.7) 25 (2.3) 7.7 (—0.5t0 13.8) .057
12 43 (2.2) 42 (2.1) 1.1(—5.2t07.3)
26 51 (2.4) 50 (2.6) 1.7 (—4.1t0 8.7)
152 81 (2.1) 73 (3.0) 8.6 (0.7 to 15.3) .034
VAS pain
6-52 3.3(0.3) 3.8 (0.3) —0.5(—1.1t00.3) 175 278
6 4.7 (0.4) 5.8 (0.4) —1.1(—1.9t0 —0.2) .027
12 3.6 (0.4) 3.7 (0.4) —0.1(—1.1t00.8)
26 2.7 (0.4) 3.1(0.4) —0.4 (—1.2t0 0.6)
52 2.3 (0.3) 2.7 (0.4) —0.4 (—1.0to 0.5) .363
VAS impairment
6-52 3.8(0.2) 4.4 (0.3) —0.6 (—0.3t0 1.2) 145 .052 (.038)
6 5.1 (0.4) 6.3 (0.3) —1.3 (—1.7 to —0.6) .002
12 4.3 (0.4) 4.5(0.4) —0.2 (—0.8t0 1.1)
26 3.2 (0.4) 3.7 (0.4) —0.6 (—1.5t0 0.6)
52 2.9 (0.4) 3.2(0.4) —0.4 (—1.2t00.7) .231

DASH, Disabilities of the Arm, Shoulder and Hand; VAS, visual analog scale.
*Values adjusted for baseline measurements.
TAssumes no interaction with time and indicates testing for overall between-group mean difference over the entire postoperative follow-up period.
: Indicates testing for overall changing treatment effects with time over the entire postoperative follow-up period.
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difference progressively decreased and approached borderline
statistical significance (p =~ 0.05).

Notably, forward flexion stayed consistently higher in the
All-Arthroscopic group during the entire follow-up period,
with an average difference of 12.2° (95% CI 3.0 to 22.2; p
=0.011). By the end of 52 weeks, they were flexing at 171°
compared to 163° in the Mini-Open group.

As for external rotation, it didn’t show any significant
differences early on, but there was a notable improvement in
the All-Arthroscopic group by the 52-week mark (81° vs. 73°,
p = 0.034). Both groups saw their VAS pain and impairment
scores improve over time, but there weren’t any major long-
term differences. early on, pain levels were significantly
lower for the All-Arthroscopic group.

Complications

Regarding complications, overall, the rates were about
21.3%, and they were pretty similar between the All-
Arthroscopic and Mini-Open groups, with no significant
differences in most outcomes. Retear rates were comparable
too, at 16% for All-Arthroscopic and 14% for Mini-Open
(p = 0.24) (Figure 3) [20,35].

Axillary
Nerve

Figure 3: Mini-open rotator cuff repair approach demonstrating
deltoid-splitting technique and protection of the axillary nerve. (A)
Skin incision placed over the anterolateral aspect of the shoulder
with a longitudinal deltoid split performed in line with the muscle
fibers. The course of the axillary nerve is shown inferior to the
deltoid split, highlighting the safe zone of dissection (approximately
3-5 cm from the acromion). (B) Exposure of the subacromial space
following deltoid splitting, demonstrating visualization of the rotator
cuff tear and preparation for repair.
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Figure 4: This illustration shows mini open approach used for
rotator cuff repair demonstrating the anatomical divisions of the
deltoid muscle—clavicular, acromial, and spinal parts—relevant
to surgical exposure in mini open approach. Precise identification
and protection of the deltoid’s segments are critical to optimizing
postoperative shoulder function [7].

When it came to other complications, things like biceps
tendinopathy, anchor pullout, superficial infection (0.4% vs
1.1%), septic arthritis (0.3% vs 0.6%), nerve injuries (1.1% vs
2.1%), or CRPS didn’t show any significant differences either.
Interestingly, the rates of both radiological and symptomatic
arthritis were also similar across the two techniques.

However, the Mini-Open group did show higher rates of
adhesive capsulitis (16% vs 11%, p = 0.0016), persistent pain
(18% vs 14%, p = 0.02), and persistent weakness (20% vs
15%, p = 0.0037). (Table 3).

Table 3: Complications

All-Arthroscopic Mini-Open

(n: 864) (n:1164) | Pvalue
Retear 138 (16 %) 163 (14%) 0.24
[Csa”;::jﬁ{;] Adhesive [62] 95 (11%) | [73] 186 (16%) | 0.0016
Ez:gﬁisj‘tﬁlfeps [43] 18 (20%) | [72]23 (20%) = 0.99
Anchor pullout 43 (5%) 46 (4%) 0.32
Superficial infection 4(0.4 %) 12 (1.1%) 0.24
Arthritis
-Radiological 95 (11%) 151 (13%) 0.20
-Symptomatic 60 (7 %) 93 (8%) 0.43
Septic arthritis 3 (0.3 %) 7 (0.6 %) 0.63
Persistent pain 121 (14%) 209 (18%) 0.02
Nerve injuries 10 (1.1%) 24 (2.1%) 0.16
Persistent weakness 129 (15%) 23 (20%) 0.0037
CRPS 8 (0.9%) 12 (1.1%) 0.99
Miscellaneous (CVA, VTE) 4 6 1.00

NOTE. Values are numbers of patients.
CVA, cerebrovascular accident; VTE, Venous thromboembolism.
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Discussion

In this large retrospective cohort study, we compared
two surgical techniques for rotator cuff repair: the All-
Arthroscopic technique and the Mini-Open technique. Both
actually showed some impressive and lasting improvements
in shoulder function [19,36]. At the start, the groups were
pretty similar, but we found that the arthroscopic method had
a clear leg up in those first few weeks after surgery. Patients
reported less pain, better functional recovery, and more range
of motion during that initial 6 to 12 weeks10,36. However,
over time, those differences started to fade, and by the long-
term mark, the outcomes were pretty much on par between
the two groups [37,38].

One of the principal findings of this study is that the
recovery profiles changed over time [12,39]. The arthroscopic
repairs showed significantly better early DASH scores, less
pain, and better forward flexion just six weeks in. We think
this is likely due to less disruption to the soft tissues, less
irritation to the deltoid muscle, and a lower inflammatory
response compared to the Mini-Open approach (Figure 4)
[7,20].

However, when we checked in at the mid-term follow-up,
things started to even out. By the one-year mark, Constant
scores, pain levels, and overall functionality were statistically
similar, which suggests that, in the end, it’s really the
biological healing of the tendon and the rehab process that
take the lead in long-term recovery, no matter which surgical
method you use [9].

Interestingly, the arthroscopic group continued to show
better forward flexion throughout the follow-ups, and there
was a significant overall effect that held up at the final follow-
up [40]. As for external rotation, it took a bit longer to show
a difference, only becoming significant at around 52 weeks
[41]. Even though these differences were not huge, they might
suggest that the arthroscopic method has slight advantages
when it comes to preserving soft tissues and the mechanics of
the shoulder [42].

It should be emphasized that these technical differences
didn’t really lead to any significant changes in how patients
felt about their disabilities over the long haul [43].

From a clinical perspective, both techniques represent
effective and reliable treatment options. The arthroscopic
approach could be especially beneficial for those who need
to get moving again quickly—like working-age patients or
anyone requiring early return to daily activities or work. On
the flip side, the Mini-Oen technique is still a good choice and
provides comparable long-term results, especially in places
where the expertise or tools for arthroscopy aren’t readily
available [39].

Our results back up what earlier studies have shown: that

both arthroscopic and mini-open techniques generally lead to
similar long-term outcomes [9]. But this research provides
additional evidence to suggest that the principal advantage of
arthroscopy is the quicker recovery right after surgery, rather
than how well you do in the long run [17]. These findings
highlight that the type of surgery you influences the recovery
process, even if the ultimate healing of the tendon is what
really matters in the end [31,44-46].

Limitations

This study has several important limitations. The
primary limitations relate to the quality and quantity of the
patient data we had available. We ran into some challenges
gathering information because of the large sample sizes and
the need for long-term follow-ups. That leaves us with this
nagging question: do double-row suture techniques really
make arthroscopic repair (AR) better than mini-open repair
(MOR)? We can’t say for sure just yet. Plus, there was a lack
of detailed documentation in the data we reviewed—including
specific surgical techniques and outcomes. Because of that,
we couldn’t make a solid comparison between AR and MOR,
or really evaluate how different suture types might play a role.
On top of that, the quality of the studies we looked at was
only moderate. A few randomized controlled trials (RCTs)
had some significant risks due to issues like randomization
and patient blinding not being properly handled.

Future Directions

Future research should focus on it’s clear we need more
robust studies. Strong RCT designs or large cohort studies
focusing on different suture techniques in AR—Iike double-
row versus single-row repairs—compared to MOR would
be really helpful. Ideally, these studies should include a
diverse group of patients and have enough follow-up time to
accurately track complications and re-tear rates. Furthermore,
proper documentation is key! We need to capture patient data,
surgical techniques, rehabilitation phases (like mobilization
periods), and outcomes in detail to really understand the
differences between AR and MOR. Also, minimizing bias
through solid randomization is going to be super important
for future research.

Conclusions

In conclusion, both all-arthroscopic and mini-open
rotator cuff repair techniques offer significant and lasting
improvements in shoulder function, and their long-term
clinical outcomes are pretty comparable. Now, arthroscopic
repair does tend to allow for quicker early recovery, better pain
management, and a greater range of motion in those initial
stages. However, those benefits seem to level out over time,
leading to similar functional outcomes by the time we do the
final follow-up. So, it should be emphasized that the choice
of surgical approach should really depend on the surgeon’s
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expertise and what the patient values most—especially when
it comes to expectations around early recovery.
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