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Triple labrum tears repaired with the
JuggerKnot™ soft anchor: Technique and
results

Vivek Agrawal, William S. Pietrzak’

ABSTRACT

Purpose: The 2-year outcomes of patients undergoing repair of triple labrum tears using an all-
suture anchor device were assessed.

Materials and Methods: Eighteen patients (17 male, one female; mean age 36.4 years, range:
14.2-62.3 years) with triple labrum tears underwent arthroscopic repair using the 1.4 mm
JuggerKnot Soft Anchor (mean number of anchors 11.5, range: 9-19 anchors). Five patients
had prior surgeries performed on their operative shoulder. Patients were followed for a mean of
2.0 years (range: 1.6-3.0 years). Constant—Murley shoulder score (CS) and Flexilevel scale of
shoulder function (FLEX-SF) scores were measured, with preoperative and final postoperative
mean scores compared with a paired Student’s t-test (P < 0.05). Magnetic resonance imaging

(MRI) was also performed at final postoperative. Results: Overall total CS and FLEX-SF scores

increased from 52.9 + 20.4 to 84.3 + 10.7 (P < 0.0001) and from 29.3 + 4.7 to 42.0 + 7.3
(P < 0.0001), respectively. When divided into two groups by whether or not glenohumeral
arthrosis was present at the time of surgery (n = 9 each group), significant improvements in
CS and FLEX-SF were obtained for both groups (P < 0.0015). There were no intraoperative
complications. All patients, including contact athletes, returned to their preinjury level of sports
activity and were satisfied. MRI evaluation revealed no instances of subchondral cyst formation
or tunnel expansion. Anchor tracts appeared to heal with fibrous tissue, complete bony healing,
or combined fibro-osseous healing.

Conclusion: Our results are encouraging, demonstrating a consistent healing of the anchor
tunnels through arthroscopic treatment of complex labrum lesions with a completely suture-based
implant. It further demonstrates a meaningful improvement in patient outcomes, a predictable
return to activity, and a high rate of patient satisfaction.

Level of Evidence: Level IV case series.

Key words: Labrum tear, multidirectional instability, shoulder arthroscopy, superior labrum
anterior and posterior tear, unstable shoulder
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INTRODUCTION

Soft tissue fixation strength has been shown to be proportional
to the number of suture anchors, which when focusing
on arthroscopic capsular shift and glenoid labrum repair
means stronger repairs require a greater number of fixation
points.l”! For shoulder arthroscopy, the suture anchor has

become the most commonly utilized method of glenoid
labrum fixation.b4 While many factors play a role in the
successful treatment of shoulder instability, Boileau et al.
in a study focusing on anterior labrum repair, found “the
number of sutures and anchors was significantly related to
failed arthroscopic stabilization; specifically, patients who had
three anchors or fewer had higher rates of recurrent instability
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(P = 0.03).”5 Given the limited area available for fixation
within the glenoid, increasing the number of suture anchors
also introduces additional risks, including osteolysis, failure
of fixation, glenoid fracture, and bone loss.#¢2

Suture anchors for glenoid fixation have gradually evolved
from the original metal-based anchors to bioabsorbable
anchors in an effort to avoid possible complications associated
with the use of metal anchors*® Anchor development has
continued to evolve with the introduction of newer composites
including polyetheretherketone (PEEK) and calcium
ceramics to, hopefully, move toward a better combination
of biocompatibility and mechanical stability.! Newer anchor
designs have pursued fixation differently and are, essentially,
all-suture devices. One such anchor is the JuggerKnot Soft
Anchor (Biomet, Inc., Warsaw, IN, USA), which is a coreless
sleeve and suture construct. Although this device has been
studied biomechanically,ss! there have been no prior clinical
publications regarding its use. Because triple labrum tears (also
referred to as panlabral tears, global labrum tears, and 360°
labrum tears in the literature) represent a particularly severe
and significant injury requiring extensive labrum repair, we felt
this subset of patients would be uniquely suited to evaluate the
clinical performance of the 1.4 mm JuggerKnot Soft Anchor.
To our knowledge, there are no previously published reports
evaluating the clinical performance of an all-suture anchor for
triple labrum lesions.

The purpose of this study was to describe the surgical repair
techniques and clinical outcomes in a series of patients with
triple labrum lesions-combined anterior labrum, posterior
labrum, and superior labrum lesions using the anchor.[¢9!
We hypothesize that arthroscopic treatment of complex
labrum lesions with the 1.4 mm JuggerKnot Soft Anchor will
demonstrate consistent anatomic healing of the anchor tunnels
per magnetic resonance imaging (MRI) and a meaningful
improvement in clinical outcomes for patients at the 2-year
evaluation.

MATERIALS AND METHODS

As previously described, we divided the glenoid into three
distinct zones-the anterior labrum from the 2 o'clock to 6
o’clock positions, the posterior labrum from 6 o'clock to 10
o’clock positions, and the superior labrum from the 10 o’clock
to 2 o'clock positions (RIGHT shoulder) 02!

From October 1, 2009 to July 12, 2011, 210 patients had surgical
treatment for lesions of the glenoid labrum at our shoulder
clinic. 75 of these patients had triple labrum lesions at the time
of surgery. All of these patients had a minimum of one suture
anchor placed in each of the anterior, posterior, and superior
zones, with tears involving at least 270° of the glenoid labrum.
59 of the 70 patients had a labrum pathology treated with the
1.4 mm JuggerKnot Soft Anchor only.
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Of the 59 initial qualifying patients, eight patients were
covered by workers’ compensation insurance and were
excluded. Three further patients suffered significant
postoperative injuries requiring reoperation and were
excluded. Therefore, 48 patients formed the initial eligible
pool of patients for the prospective study. The study
protocol was fully approved by the Hospital Institutional
Review Board, and 26 of the 48 eligible patients enrolled in
compliance with the protocol. The 22 patients, who declined
participation, did so for a variety of reasons, with the most
frequent being the long distance travel that would be
required for follow-up. One patient prospectively suffered
a significant traumatic injury with confirmed recurrent
tear per MRI at approximately 4 months after surgery and
was excluded per protocol, as one endpoint of the study
protocol was MRI behavior of the anchor tunnel. 18 patients
completed the 2-year evaluation per protocol and formed the
basis of the present study [Table 1]. Five of the 18 patients
had previously had surgery on the same shoulder.

All patients underwent a detailed workup and received
appropriate conservative management prior to choosing
arthroscopic treatment. Clinical outcomes were assessed using
the Constant—Murley Shoulder Score (CS) and the Flexilevel
scale of shoulder function (FLEX-SF) preoperatively and at
2-year follow-up.?>*3! MRI scanning was also performed for all
patients at 2-year evaluation to assess the anatomic healing of
the suture anchor bone tunnels.

JuggerKnot Soft Anchor description

The JuggerKnot Soft Anchor is a completely suture-based
construct made of polyethylene suture (Biomet, Warsaw, IN,
USA). The device is supplied with suture passing into and
out of a small hole that exists in the wall near each end of the
coreless sleeve, allowing both sleeve ends to remain free of the
suture. The construct is preloaded onto an inserter. A 1.4 mm
diameter hole is drilled into the bone, and the anchor is inserted.
When both strands of the MaxBraid suture are tensioned the
sleeve bunches, increasing its effective diameter to lock it in
the bone hole [Figure 1]. After deployment, the suture remains
freely sliding within the sleeve.

Surgical technique
All patients were placed in the modified lateral decubitus
position while awake, and general anesthetic was induced once

Table 1: Patient demographics
Parameter

Gender

Operative side

Operative shoulder dominance
Age, mean (range)

BMI

Surgery date

Follow-up, mean (range)

BMI = Body mass index

Value (%)

Male: 17 (94), female: 1 (6)
Left: 11 (61), right: 7 (39)

9 shoulders (50)

36.4 years (14.2-62.3)
27.5 kg/m? (21.5-37.9)
February 2010-March 2011
2.0 years (1.6-3.0)
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the patient was fully comfortable in this position. Five to 10
pounds of balanced suspension was used to neutralize the weight
of the patients arm. Several authors have previously detailed
the techniques for arthroscopic repair of anterior, posterior,
and superior labrum lesions and our approach incorporates
previous advances and also includes a few technical points that
may be helpful when utilizing an all-suture anchor for labrum
repair.57%27 For the initial glenohumeral arthroscopy, a low
posterolateral portal was utilized that is in line with the lateral
border of the acromion and approximately 4 cm inferior to the

b6l Next, an anterolateral

posterolateral corner of the acromion.
portal (8.25 mm twist in cannula) adjacent to the superolateral
edge of the subscapularis tendon is established with spinal
needle localization for optimal angle of approach to the glenoid.
After initial evaluation and any necessary debridement, loose
body removal, chondroplasty, and releases the first repair
performed when clinically indicated is biceps tenodesis. Our
technique is an in situ all-suture technique incorporating the
subscapularis tendon and a locking grasping permanent braided
suture that maintains the patient’s physiologic biceps tendon
length. The biceps tendon attachment to the superior labrum
is then disconnected.

Figure 1: JuggerKnot Soft Anchor inserted into bone hole (left) and
after removal of inserter and tugging on suture legs to set device (right)

The superior labrum is then prepared including mobilization
of the labrum and light abrasion of the glenoid neck utilizing
a full radius shaver. The superior labrum has a significant range
of anatomic variability (normal sublabral foramen, Buford
complex, absent anterior superior labrum, etc.) and the repair
is performed from the posterior superior (10 o’clock RIGHT
shoulder) margin with each 1.4 mm anchor placed and tied
followed by sequential placement and repair of the labrum
more proximally and anteriorly until the superior labrum
zone is completed.?s! Gradually work toward the anterolateral
cannula in order to minimize the risk of nicking or abrading
the previously placed sutures. The anchors are placed with
a percutaneous technique with spinal needle localization,
minimizing iatrogenic injury to the rotator cuff. The sutures
are passed through the labrum via the anterolateral portal using
a Spectrum Suture Passer (Conmed Linvatec, Largo, FL, USA)
and a solid core shuttle suture [Figure 2a-d].

The viewing portal is now changed to the superolateral portal
for optimal visualization of the inferior glenoid. Along with the
anterolateral working portal, an 8.25 mm cannula converts the

Figure 2a: Biceps tenodesis incorporating subscapularis tendon and
locking lasso suture configuration

Figure 2b: Completed tenodesis and prepared superior labrum with
percutaneous spinal needle anchor placement
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Figure 2c: Superior labrum anchors placed and tied sequentially from
far to near with solid core blue shuttle suture
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posterolateral viewing portal to a working portal. The labrum
tear is fully mobilized, followed by light abrasion of the glenoid
neck utilizing the shaver only. For the repair of the inferior
hemisphere zones, place all of the anchors at once utilizing a
combination of approaches to optimize the angle of approach
to the glenoid face articular margin. Traditional suture anchors
that require fixation within the cortical glenoid and perforation,
may significantly compromise the mechanical strength of
fixation.?® The JuggerKnot Soft Anchor achieves fixation
strength differently and in our experience, cortical perforation
and cortical placement of this anchor enhances fixation strength.
Therefore, cortical placement of the anchor is preferred when
possible. The anchors are placed via the anterolateral cannula,
the posterolateral cannula, or the percutaneous spinal needle
localization technique. The anchors were approximately placed
5-10 mm apart and an average of 11.5 anchors was used per case
(range: 9-19, mode 12). All the suture limbs are retrieved via the
anterolateral cannula. Starting at the 6 o’clock position via the
posterolateral cannula, the spectrum suture passer is utilized to
pass a solid core shuttle suture to achieve anatomic restoration
of the capsule-ligamentous complex. A combination of simple

Figure 2d: Completed superior labrum repair

Figure 3b: Guide located at posterior inferior glenoid for anchor
placement
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and horizontal mattress sutures is utilized to help restore the
labral height and achieve a more uniform rounded bumper
cushion.?3° Each suture is placed and tied, and the sequence
is repeated in the posterior and anterior zones until the entire
repair is completed. Typically, we complete the posterior
inferior zone and a portion of the anterior inferior zone via the
posterolateral cannula before retrieving the remaining anterior
zone sutures via the posterolateral cannula and completing
the anterior zone repair from the anterolateral cannula. After
completing the repair and any additional indicated capsular
plication, balanced tension in the entire capsule-ligamentous
complex combined with a full range of motion and a centralized
humeral head is confirmed [Figure 3a-d]. Any remaining
indicated procedures were subsequently performed [Table 2].
Following routine closure of the portals with simple sutures,
the patient was placed in an abductor pillow immobilizer
(Shoulder Abduction Pillow, BREG, Vista CA, USA).

Postoperative rehabilitation
All patients participated in the same postoperative rehabilitation
program. The abduction pillow was worn full time except for

Figure 3a: Fully mobilized and prepared inferior hemisphere with
bicortical anchor placement

Figure 3c: All inferior hemisphere suture anchors placed
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Table 2: Details of anchor quantities used, labrum pathology, and additional procedures performed

Patient Age (year) Previous shoulder Number anchors used Labrum pathology Additional procedures*
and (gender) surgery Anterior Posterior Superior Total
1 45 (male) Yes 3 5 3 11 2-4 o’clock intact OA, SAD, MUM, SSN, tenodesis
2 42 (male) No 2 4 3 9 1-40oclockintact  OA, tenodesis
3 43 (male) No 3 4 3 10 1-4 oclockintact  OA, Os acromiale, tenodesis, SSN
4 47 (male)  Yes 5 6 5 16 Gilobal OA, tenodesis, SSN
5 51 (male) Yes 5 4 4 13 Global OA, tenodesis, 4 cm RCR, SSN
6 38 (male) No 3 3 3 9  Gilobal OA, tenodesis, SSN
7 53 (male) No 2 4 3 9 12-4 o'clock intact OA, tenodesis, SSN
8 50 (male) No 2 4 3 9 1-4 o’clock intact OA, 2 cm RCR, SAD, tenodesis, SSN
9 53 (male) No 2 4 3 9 12-4 o'’clock intact OA, tenodesis, SSN
10 40 (male) No 4 4 4 12 Global Tenodesis, bony SSN
11 18 (female) Yes 3 4 3 10 1-4 o’clock intact None
12 19 (male) No 4 4 4 12 Gilobal None
13 62 (male) No 4 4 4 12  Gilobal Tenodesis, MUM
14 17 (male) No 4 5 3 12 Gilobal None
15 14 (male) No 4 6 1 11 12-10 o’clock intact None
16 25 (male) No 4 4 4 12 Global None
17 26 (male) Yes 6 7 6 19 Global Tenodesis
18 16 (male) No 4 4 3 11 12-3 o'clock intact Remplissage

*OA = Osteoarthritis; SAD = Subacromial decompression; MUM = Mumford distal claviculectomy; SSN = Suprascapular nerve decompression; RCR = Rotator cuff repair; tenodesis-biceps

tenodesis

Figure 3d: Completed inferior hemisphere labrum reconstruction

hand and elbow range-of-motion, and pendulum exercise
1-month following surgery. After the abduction pillow had
been discontinued, supine passive and active assisted exercises
were initiated to restore range of motion at 1-month following
surgery. Patients were advised not to try and actively lift the
arm when upright until 3 months after surgery. Active supine
range of motion exercises was started at 8 weeks following
surgery, along with gradual muscle and functional strengthening
exercises 12 weeks following surgery. Sports and activity specific
rehabilitation was initiated once appropriate scapular control
baseline strength was achieved. Thereafter, activities were
increased gradually with a return to heavy manual labor and
contact sports delayed until at least 6 months following surgery.

Validated shoulder outcome scores were assessed in person
using the CS and the FLEX-SF at 2-year follow-up.

85

Statistical analysis

Comparisons were made between preoperative and 2-year
postoperative outcome scores. All comparisons were analyzed
with the use of a paired Student’s i-test, with an alpha of 0.05
established for significance.

Imaging

All patients at the 2-year follow-up had an MRI utilizing
a 1.5 Tesla high-field scanner (Signa; GE Medical Systems,
Milwaukee, WI, USA). Gradient-echo axial, proton density
and T2-weighted oblique coronal and sagittal, and coronal fat-
suppressed imaging of the shoulder were performed utilizing
a dedicated shoulder coil. Sagittal T1-weighted series were also
obtained. Two musculoskeletal fellowship-trained radiologists,
who were aware that the patients had undergone surgery for
shoulder instability but were blinded to the specific details
of each patient’s repair, reviewed the images. Blinding was
instituted to minimize the potential for bias during radiological
evaluation.

RESULTS

Operative procedures in addition to labrum pathology repair
and anchor number and placement are presented in Table 2.
Nine patients had global circumferential detachment of the
labrum, and the other nine patients had one area of labrum
intact or absent (normal sublabral foramen, Buford complex,
etc.). Five patients had previous surgery on the same shoulder.
The outcomes for the 18 shoulders were assessed after a mean
duration of follow-up of 2-year (1.6-3.0 years). Outcome
measures, including the preoperative and the most recent
Constant and FLEX-SF scores, are summarized in Table 3.
Overall, mean total constant score increased from 52.9 to 84.3
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Table 3: Constant score and FLEX-SF outcomes

Score Category Mean = SD (range) P
type Preoperative 2-year
(n=18) (n=18)
Constant Pain 7.5+3.9 (0-15) 13.1£3.0 (5-15)  0.0001
score ADL 10.2+3.8 (6-16)  17.9+3.7 (6-20) <0.0001
Power 8.7+6.0 (0-17)  18.9+3.7 (11-25) <0.0001
ROM 26.4+9.8 (10-40) 34.4+4.7 (22-40) 0.0003
Total 52.9+20.4 (21-86) 84.3+10.7 (50-98) <0.0001
FLEX-SF Total 29.3+4.7 (23-37) 42.0+7.3 (26-50) <0.0001
score

FLEX-SF = Flexilevel scale of shoulder function; SD = Standard deviation; ROM = Range
of motion; ADL = Activities of daily living

(P < 0.0001) and mean FLEX-SF score increased from 29.3 to
42.0 (P < 0.0001). There were no intraoperative complications.
All 18 shoulders had improvement when the postoperative
scores were compared with the preoperative scores. At the
final clinical follow-up evaluation all patients, including contact
athletes, had been able to resume their preinjury level of sports
activity, were satisfied with the results and would elect to have
the procedure again. One patient dislocated the other shoulder
3 years following surgical repair during a playoff football game
and at surgery had a similar pattern of labrum tearing to the
other side.

All patients at the 2-year follow-up had an MRI utilizing a 1.5
Tesla high-field scanner (Signa; GE Medical Systems, Milwaukee,
WI, USA). As an added benefit for postoperative evaluation,
the all-suture JuggerKnot Soft Anchor did not hinder diagnostic
imaging. There were no instances of subchondral cyst formation
or tunnel expansion. The suture anchor tracts appeared to heal
with fibrous tissue, complete bony healing, or some combined
fibro-osseous healing of the tunnels [Figure 3a-d]. There was
evidence of each type of healing among the multiple suture
anchor tracts present in each patient.

One of the revision patients was a competitive swimmer that
was initially treated for a global labrum tear at our shoulder
clinic and tripped and fell down stairs in the early postoperative
course requiring revision global labrum repair. Despite having
multiple anchors adjacent to each other, for this patient along
with the others, no evidence of tunnel expansion was evident.

DISCUSSION

Arthroscopic management of shoulder instability has evolved
greatly and rather than a unilateral approach to shoulder
instability evaluation and treatment, the circle concept of
shoulder instability described by Warren predicts that pathology
can exist in multiple zones concurrently and successful
treatment requires appropriate evaluation and treatment in all
zones to restore balanced function.b"3! Combined lesions of the
glenoid labrum involving tears of the anterior, posterior, and
superior labrum are relatively rare, and only a few studies have
reported on the outcomes of treatment in these patients.!:0:81924]
Detecting these lesions preoperatively and distinguishing them
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from unidirectional labral tears can be difficult, and successful
treatment requires a high index of suspicion and the ability to
evaluate and treat pathology in all areas."93/

The JuggerKnot anchor was designed as an all-suture construct
to avoid potential sequalae from the migration and third body
wear of a rigid anchor body, to provide radiographic images
unobscured by metal hardware, and to facilitate revision
procedures. The small 1.4 mm diameter of the drill hole helps to
minimize compromise to the bone while allowing for multiple
points of soft tissue fixation. While several published studies
have compared the biomechanical properties of the JuggerKnot
anchor with other types of suture anchors,"*'®! this is the first
published clinical study of this device.

Lo and Burkhart evaluated seven patients with a mean age of
25 years (range: 17-36 years) with two of the seven patients
having a global labrum lesion. The median number of anchors
(3.0-mm BioFastak, Arthrex, Naples, FL, USA) used for labral
repair was seven (range: 5-9 anchors). Six of seven patients
were satisfied with the procedure at a mean of 12.7 months
(range: 6-43 months) with one subsequently having a shoulder
hemiarthroplasty.t

Tokish et al. studied 41 shoulders in 39 patients in a military
population with a mean age of 25.1 years (range: 17-38 years)
with global labrum lesions from multiple treating centers.
They repaired the labrum circumferentially with 3.0-mm
Bio-SutureTak (Arthrex, Naples, FL, USA) absorbable or
PEEK anchors (Arthrex, Naples, FL, USA) with #2 FiberWire
(Arthrex, Naples, FL, USA), with a mean of 7.1 (range not
reported) suture anchors. Follow-up was performed at a mean
of 31.8 months (range: 24-53 months). Six shoulders required
revision surgery and one further patient, a wrestler, retired
from competition after two seasons citing the shoulder as a
contributing factor.? Mean preoperative and postoperative
modified American Shoulder and Elbow Surgeon scores
(ASES), short form-12 scores (SF-12), and single assessment
numeric evaluation score were 55.5 and 89.6, 75.7, and go.9,
and 36.7 and 88.5, respectively (P < o.01 for all).

Ricchetti et al retrospectively studied 44 patients with a
mean age of 32 years (range: 15-55 years) with several treating
surgeons."” The number and type of anchors used were at the
discretion of the treating surgeon and anchor sizes included
2.4 mm (Bio-SutureTak), 2.9 mm PushLock (Arthrex, Naples,
FL, USA), and 3.0 mm (Bio-SutureTak). The mean number
of anchors per repair was 7.9 (range: 5-12), with a mean of
3.3 anchors (range: 1-5) used anteriorly, 2.4 (range: 1-6) used
posteriorly, and 2.4 (range: 1-3) used superiorly. At final
follow-up (mean 42 months, range: 16-78 months), 69%
of patients stated that they had returned to their preinjury
level of function. 13 complications (30%) developed in the
postoperative period, with 3 (7%) requiring a second surgery.
One patient developed symptomatic glenohumeral arthritis 3
years after surgery and underwent total shoulder arthroplasty
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4 years after repair. Mean postoperative ASES score and Penn
Shoulder score were go.1 and go.2, respectively.

In comparison to these prior reports, our current series of
patients represents a more diverse general population with an
older mean age 36.4 years (range: 14.2-62.3 years). The patients
in this group represent two further subgroups-the more acutely
symptomatic patient that sustained a traumatic injury with
persistent and recurrent symptoms of both pain and instability
and the more chronically symptomatic patient that may have
had a remote injury that with time and progression of symptoms
presented with more primary complaints of shoulder pain rather
than instability and findings consistent with a combination of
persistent shoulder instability and developing glenohumeral
arthrosis. The patients [9 of 18, patients 1-g, Table 2] with
glenohumeral arthrosis at the time of surgical treatment had a
mean age of 46.9 years (range: 38-53 years), while the other nine
patients [patients 10-18, Table 2] had a mean age of 26.3 years
(range: 14-62 years). Consistent with the findings of the other
studies, both groups of patients were satisfied with the procedure
and obtained meaningful and statistically significant improvement
in clinical outcomes (mean Constant score improvements of 31
points/P = 0.0014 and 32 points/P = o.0015, respectively; and
mean SF-12 score improvements of 10 points/P = 0.0031 and 15
points/ P < 0.001, respectively). In contrast to the anchors used
in the other studies, the 1.4 mm JuggerKnot Soft Anchor is much
smaller and is loaded with a single #1 MaxBraid Suture allowing
the anchors to be placed in closer proximity to achieve a greater
number of fixation points within a similar area. The average
number of total anchors in our study was 11.5 (range: 9-19) with
a mean 3.6 anchors in the anterior zone (range: 2-6), 4.4 anchors
in the posterior zone (range:3-7), and 3.4 anchors in the superior
zone (range: 1-6).

In addition to validated clinical outcomes, anatomic behavior
of the anchor tunnels was also studied utilizing MRI. There
were no instances of subchondral cyst formation or tunnel
expansion. The suture anchor tunnels appeared to heal with
fibrous tissue, complete bony healing, or some combined
fibro-osseous healing of the tunnels [Figure 4a-d]. The suture
anchor tunnels appeared to heal with fibrous tissue, complete
bony healing, or some combined fibro-osseous healing
[Figure 4a-d], with representation of each type of healing
present in each patient. We suspect that these phases may
represent the natural progression of healing of the tunnels,
but repeat imaging at longer follow-up would be required to
confirm this. While these preliminary results are encouraging,
we echo the sentiments of Tokish et al. “It is unclear whether
instability rates will increase over time or if there will be
detrimental effects in association with the placement of a mean
of 7.1 suture anchors in the shoulder.”?4

This study had several limitations. Because our study did not
use a comparison group, such as patients treated nonoperatively
or with an alternative treatment technique, the clinical
outcomes cannot be directly compared with alternative forms
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IHEALED ANCHOR TRACTS WITH BICORTICAL ANCHOR

Figure 4a: Two-year magnetic resonance imaging of a collegiate
baseball player with a circumferential labrum repair and capsular shift
utilizing 12 JuggerKnot Soft Anchor —1.4 mm implants. Axial image
shows ossified anchor tracts with a bicortical anchor

BONY HEALING OF ANCHOR TRACT|

Figure 4b: Two-year magnetic resonance imaging of a collegiate
baseball player with a circumferential labrum repair and capsular shift
utilizing 12 JuggerKnot Soft Anchor —1.4 mm implants. Axial image
shows ossified anchor tract

MULTIPLE ADJACENT
ANCHORS WITHOUT
UNNEL EXPANSION

Figure 4c: Two-year magnetic resonance imaging of a competitive
swimmer with traumatic postoperative injury requiring revision capsular
shift and labrum repair utilizing 10 JuggerKnot Soft Anchor -1.4 mm
implants. Coronal image shows multiple adjacent anchor tracts with
combined fibrous and osseous healing

International Journal of Shoulder Surgery - Jul-Sep 2015 / Vol 9 / Issue 3 ¢
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[BICORTICAL ANCHOR]

Figure 4d: Two-year magnetic resonance imaging of a competitive
swimmer with traumatic postoperative injury requiring revision capsular
shift and labrum repair utilizing 10 JuggerKnot Soft Anchor —1.4 mm
implants. Axial image shows ossified anchor tracts with a bicortical
anchor

of treatment. The current study is also limited to a relatively
short follow-up and as one patient in two of the three prior
studies developed significant arthrosis requiring conversion
to a shoulder replacement, only longer follow-up will clarify
whether these patients are at an increased risk of developing
arthrosis beyond the already known risk of arthrosis with
persistent shoulder instability. Nine of the patients in the
present study already had significant arthrosis and were treated
for improvement in current pain and function, and it remains
to be seen whether significant symptomatic progression of their
arthrosis will develop over time.[61924

CONCLUSION

To our knowledge, this is the first study to prospectively study
the clinical and MRI outcomes of patients with triple labral
lesions arthroscopically treated with a completely suture-
based implant. Our results are encouraging, demonstrating a
consistent healing of the anchor tunnels through arthroscopic
treatment of complex labrum lesions with a completely
suture-based implant. It further demonstrates a meaningful
improvement in patient outcomes, a predictable return to
activity, and a high rate of patient satisfaction.
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