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Results of Arthroscopic Transosseous Rotator Cuff Repair
Using the ArthroCuff System: A Prospective Study
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A b s t r ac t
Introduction: Rotator cuff tears are one of the common cause of shoulder pain and disability. Transosseus cuff repair is still considered as the
gold standard against which other techniques are compared. We studied the functional outcome of 50 patients with rotator cuff tear treated
by our novel reusable arthroscopic transosseous repair system (ArthroCuff ).
Materials and methods: We performed a prospective study involving 50 patients with full thickness rotator cuff tears during the period from
January 2017 to December 2107. Repair was done with the ArthroCuff system. The patients were followed up periodically at 6 months and
1 year; 2 years functional outcome was assessed for pain, Oxford Shoulder score and active range of motion.
Results: At the end of 1 year and 2 years, all our patients had significant improvement in their Oxford Score, range of motion and pain relief.
Two patients were trailing behind the mean at 6 months but they improved at 12 months. The results are comparable with other available
transosseous systems and arthroscopic double row repair techniques.
Conclusion: Arthroscopic transosseous repair though a reliable and cost-effective alternate to suture anchors, is not widely available in India.
So, in association with the National Hub for Healthcare Device Development, we developed ArthroCuff. For cost-conscious countries a reusable
system to provide a robust rotator cuff repair is the need of the hour and we believe surgeons and patients can benefit from the multiple
advantages that exist with this system.
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I n t r o d u c t i o n
Arthroscopic surgery in shoulder rotator cuff repair provides
multiple advantages, which include inspection of glenohumeral
joint for pathologies, deltoid muscle insertion preservation, and
earlier functional recovery.1 (Pearsall, 2007 #10). Rotator cuff repair
was conventionally performed using open transosseous technique2
and was the gold standard against which the present systems of
anchor configurations are compared against.3 A number of systems
exist in the market to repair rotator cuff, and the most common are
various configurations of anchors like single row, double row, and
the transosseous equivalent repairs. More recently transosseous
arthroscopic systems have become available combining the
advantages of transosseous repair and arthroscopy. Almost all
devices available in the market are disposable single-use systems.
In a cost-conscious market such as India, the reusable system put
the patient under significant duress because of significant economic
burden. To overcome the cost issues and provide the advantage
of arthroscopic repair, we developed a reusable system for
arthroscopic transosseous cuff repair called “ArthroCuff” and here
we report the results of arthroscopic cuff repair using this system.
Our system confers the mechanical and biological advantages of
the open transosseous repair system while retaining the benefit
of being an arthroscopic procedure. Herein we discuss the senior
author’s experience of the ArthroCuff system with respect to its
surgical technique and outcome assessed using Oxford shoulder
score, pain scale, and range of motion. We also report the few
complications experienced with this system.

M at e r ia l s

a n d  M e t h o d s

All our patients who had full thickness rotator cuff tears underwent
arthroscopic transosseous bone tunnel fixation using the novel
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system (ArthroCuff, SPowerN, Chennai). They were prospectively
followed up from index surgery and outcomes measured at
6 months, one year, and 2 years. The study period was between
January 2017 and December 2017 and the inclusion criteria were
full thickness rotator cuff presenting to the clinic, and age above
18 years with a minimum follow-up of 2 years. All our patients
with degenerative cuff tears had conservative management for
at least 3 months before surgery. Patients were also included
if the initial repair using ArthroCuff was unsuccessful or if they
required additional supplemented anchor fixation. Preoperative
Oxford shoulder scores, range of movements in forward flexion,
and scapular plane abduction and rotations were recorded. All
patients had preoperative MRI scans and cuff preoperative repair
status was recorded according to Gouttalier staging. Patients were
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Fig. 1: Lateral position with arm suspended in traction for routine
inspection

Fig. 2: Accessory lateral portal made 3 cm below the acromion to pass
the “ArthroCuff” jig

followed up at 2 weeks, 6 weeks, and 3 months, and thereafter every
3 months. Follow-up MRI was not routinely taken unless patients
had persistent pain, acute injury, or a suspected re-tear. Range of
motion and Oxford scores measured at the most recent clinical
follow-up are reported. The minimum period of clinical follow-up
was 24 months. Intraoperative and postoperative complications,
duration of surgery, and pain scales were noted. Any further
procedures like manipulation, shoulder injections, or resurgery
were also documented. Comparison made between pre- and
postoperative Oxford Outcome scores were done using SPSS 21.0.

ArthroCuff System
The novel arthroscopic transosseous rotator cuff repair system was
developed by the senior author in conjunction with the National
Hub for Healthcare Instrumentation Development, Anna University,
Chennai, Tamil Nadu, India. Mechanical testing, calibration, and
validation was done in the Department of Mechanical Engineering,
Anna University, Chennai.

Surgical Technique
All surgeries were carried out by the senior shoulder elbow surgeon.
We prefer lateral position with the affected arm suspended in
traction. All our patients undergo the procedure under interscalene
block with sedation. We proceed with the diagnostic arthroscopy by
doing a glenohumeral joint inspection through the posterolateral
portal and at this stage a biceps tenotomy if indicated is performed.
With the scope in the subacromial space, a subacromial clearing
bursectomy, morphology, and mobility assessment of the cuff
tissue and the footprint preparation are performed using standard
techniques (Fig. 1). An accessory lateral portal is made about 3 cm
below the lateral end of acromion to pass the “ArthroCuff” jig which
is later needed to pass the loop transport shuttle sutures. This
portal is slightly lower than normal lateral portal done routinely
so as to accommodate the free passage of the instrument under
the acromion (Fig. 2). Next a superior portal in line with the medial
footprint of the rotator cuff is made to aid the passage of entry awl
for the jig: the pilot hole. This is made using the 3.9 mm diameter
straight awl. It is tapped up to the laser mark. This vertical hole
additionally also allows for bone marrow to seep into the repair
which improves the biology and could aid healing (Fig. 3). The
ArthroCuff jig is introduced through the lateral portal. The jig
facilitates a cannulated handle through which a 2.9 mm drill bit is
used to prepare the transverse tunnel. The transverse tunnel which

Fig. 3: Entry awl for the jig: the pilot hole

is about 20 mm distal to the tip of the greater tuberosity, intersects
the vertical drill hole, forming an L shape from the lateral border of
humerus to the footprint area of the head (Fig. 4). For better cutout
strength, the transverse tunnel should be placed as distal as possible
without compromising the axillary nerve. The design of “ArthroCuff”
jig is such that the vertical arm is 20 mm and lateral arm is 15 mm,
and this allows for maximal volume of bone in the transosseous
tunnel and minimized suture cutout (Fig. 5). A shuttle suture is
introduced in the locking screw tip mechanism. The introducer
with screw tip mechanism is introduced into the lateral aspect of
transosseous jig and screwed onto the tip of the “ArthroCuff” jig.
Subsequently the jig is withdrawn along with the transosseous
loop through the accessory lateral portal. Using the loop as a suture
shuttle two no. 2 fiber wires are passed into each tunnel. Using a
retrograde suture passer, sutures were passed through the rotator
cuff as medial as possible and standard arthroscopic sliding knots
are used (Fig. 6). Various suture configurations like simple, mattress,
or transosseous equivalent can be utilized in this system, needed as
per the scenario. In our system the knots fall over the lateral cortex
and close to the entry point of the transverse tunnel. This confers
the advantage of a knotless system and the tangential pull vector
provides a large area of cuff compression over the footprint (Fig. 7).

F o l lo w - u p
During the immediate postoperative period, the patients are put
on an arm sling pouch. Rehabilitation starts with gentle short chain
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Fig. 4: ArthroCuff jig is introduced through the lateral portal

Fig. 5: Lateral drill hole placed as laterally and distally as possible for maximal bone strength

Fig. 6: Shuttling the sutures across tunnel using the novel suture lock screws
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Fig. 7: Knot placed overlying the lateral aspect of greater tuberosity

Fig. 8: Follow-up of one of our patients at the end of 1 year

exercises on day 2 with much emphasis on elbow and hand range
of motion. Provided patient tolerance, pendulum exercises were
started at postoperative week 2 followed by a passive range of
motion exercises at week 3 and passive assisted range of motion
exercises at week 4. Active range of motion exercises were started
at week 5 and resistance exercises at the 3rd month. They were
assessed periodically at 2 weeks, 4 weeks, 6 weeks, and 3 months
and every 3 months thereafter up to 2 years (Fig. 8).

R e s u lts
In our study we had 50 patients, whose age ranging from 32 to 71
years (mean, 56.9 years). Out of them 22 were female and 28 male.
61.5% of them had degenerative tear and 38.5% had traumatic
tears. The preoperative Goutallier stage was as shown in Figure 9.
Most of them were stage II or less. Preoperatively the size of the

tear was assessed radiologically using cofield classification. Seven
patients had small tears, 13 patients had medium-sized tear and
six patients had large tears. The average time from symptom to
surgery was on a mean 221 days in patients with degenerative tear
and 19 days in patients with traumatic tear. We did not face any
intraoperative complications in our patients. The average duration
of the procedure was 78.33 minutes.
Patients were assessed at the end of 6 months, 12 months,
and 2 years for range of motion, visual analog score, and Oxford
shoulder score. The findings are as shown in Table 1. We had a
statistically significant improvement in the values compared to the
preoperative scores and the values were also comparable with other
studies. We had a few patients who were falling behind the mean
during follow-up. Three patients had persistent pain and required
further steroid injections at 6 weeks.
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D i s c u s s i o n
Transosseous suture technique provides a greater footprint
coverage, more contact area, and a linear compression as compared
with other suture anchor techniques like single row, double row, or
transosseous equivalent repairs. This should theoretically provide a
better healing potential and initial fixation strength of repair.4,5 The
initial fixation strength is mainly due to the tangential compression
force in a tunnel repair technique, leading to a superior tuberosity–
tendon fixation and limited interface micromotions.6 The lateral
portal in our study for the introduction of the jig is 3 cm from the
tip of the acromion along its anterior border. This is in consideration

Fig. 9: Goutallier staging of the cuff lesion

Table 1: Comparison of preoperative and postoperative outcomes at
one year

Variable
Forward flexion
Abduction
External rotation
Visual analog scale
Oxford shoulder
score

Preoperative
mean value
118°
87°
12°
7.38/10
17.432

Postoperative
1-year mean
value
166°
140°
55°
2/10
40.730

p value
<0.05
<0.05
<0.05
<0.001
<0.001

of the normal anatomical variations of the course of the axillary
nerve,7 which is usually 6.1 ± 0.7 cm from the top anteriorly and
7 cm posteriorly.8 We did not have any axillary nerve injury in our
study. Cadaveric biomechanical studies by Behrens et al. have
compared the initial fixation strength of suture bridge rotator cuff
repair construct to the traditional transosseous suture construct.
They showed similar results with respect to load to failure and
cyclical testing.9 In another study comparing transosseous Xbox
configuration with the suture bridge technique also fared a similar
pullout strength.10 It has been shown by Caldwell et al. that the
ultimate strength to failure can be significantly improved by placing
the lateral tunnel more distal (>10 mm) or tying the sutures over
a wider bone bridge.11 The design of our transosseous jig (vertical
20 mm, transverse 15 mm) allows for maximal lateral cortical
purchase to prevent suture cutout and inherently enables a wide
bone bridge (Fig. 10). The void created by the tunnel in the lateral
cortex was considered to be a stress riser and certain authors used
cortical augments to fill the void. But studies have shown no benefit
with cortical augments.12 We did not use any cortical augmentation
in our patients and did not experience any intraoperative cutouts.
One reason could be the design of our jig system and comparatively
lower mean age group undergoing cuff repair in our study group.
Multiple advantages exist with this system which include, better
footprint coverage, better milieu for repaired tissue healing, and
cost effectiveness. The average tear size in our group was 2.2 mm
and our outcomes mirrored the improvement in Oxford scores at
6 months and 2 years postoperatively which is similar to a number
of reported studies. Shoulder arthroscopy has become quite an
expensive procedure with the need to use multiple suture anchors
Since ArthroCuff is an autoclavable, reusable implantless system, it
provides significant cost cutting which is the need of the hour for
a cost-conscious country like India.

L imi tat i o n s
The study has some limitations. We did not include a control group
or a comparison technique for rotator cuff repair, although we did
use historical data. It is a single-author study and the power of the
study was not sufficient enough to compare the number of tunnels
needed with respect to the cuff tear size. Additionally, routine
follow-up imaging is not readily available as we did not perform
them unless patient symptoms warranted.

C o n c lu s i o n
ArthroCuff was developed to provide a transosseous arthroscopic
system that is also cost-effective. Literature shows that the

Fig. 10: Development of the ArthroCuff prototype
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arthroscopic transosseous rotator cuff repair irrespective of the
system used has good to excellent outcomes. Considering a costconscious country like India, a reusable system to provide reliable
and robust rotator cuff repair is the need of the hour. Although
the learning curve does exist in this system, we can see that
once the technique is learnt, the surgical time is similar to that of
standard cuff repair. We need more comparative studies in Indian
population to further establish the effectiveness of this technique
in the long-term.
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