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Technical Note

Arthroscopic Repair of SLAP Lesions With a Bioknotless
Suture Anchor

Edward Yian, M.D., Conrad Wang, M.D., Peter J. Millett, M.D., and Jon J. P. Warner, M

Abstract: The diagnosis and treatment of SLAP tears have improved with the development of
arthroscopic shoulder surgery techniques. With types 2 and 4 tears, the goal is to restore stability to
the labrum and biceps anchor and achieve healing to the glenoid. Suture repair with anchors is
currently the repair technique of choice. The purpose of this article is to report a fast and simple
method for arthroscopic SLAP repair that uses knotless suture anchors and obviates complex suture
management and arthroscopic knot tying.Key Words: SLAP—Shoulder arthroscopy—Knotless
suture anchors—Superior labrum tear—Repair.
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he rapid evolution of arthroscopic shoulder s
gery over the past decade has given orthopa

urgeons the ability to treat many injuries using
hroscopic techniques, with the goal of an anato
epair. Andrews et al.1 first described superior labru
esions in 1985, and the acronym SLAP lesions
heir classification was subsequently proposed by
er et al.2 and further defined by Maffet et al.3 Snyder
t al.2 described 4 types of lesions with increas

nvolvement of the biceps tendon. For types 2 an
he current preference is surgical repair to res
tability to the biceps anchor.
Suture repair with anchors is widely advocated4,5

n experienced hands, arthroscopic knots can pro
ecure fixation. However, a significant learning cu
s associated with arthroscopic knot tying, and
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roper knot tying with sliding knots may be a poten
ause of treatment failure and recurrent pain.
Bioabsorbable knotless suture anchors (Biokno

nchor; Mitek, Norwood, MA) have been reported
rovide a secure, low-profile repair without the ad
omplexities of arthroscopic knot tying.6 Its design
as been well described by Thal et al.7 The Bioknot-

ess suture anchor consists of a polylactic acid b
ith 2 prongs and with an attached, closed “anch

oop of braided Panacryl suture (Mitek Inc, Norwo
A).7 A longer open “utility” suture loop (2-0 Eth
ond; Ethicon, Somerville, NJ) is linked to the anc

oop and is used to pull the “anchor” loop through
njured soft tissue. One strand of the “anchor” loo
aptured under the anchor and driven into the b
ulling in soft tissue with it. Advantages of the B
notless anchor include a lower implant profile,
reased suture strength (2 limbs) compared with
le sutures, and the potential for improved hea
ecause the tissue is pulled into the drill hole ra

han on top of the suture anchor. Benefits of the
echnique also include secure, reliable fixation,
eed for bulky, difficult knots, and a more efficie
urgery.
A multitude of arthroscopic repair techniques h

een described with associated portal placements

ure passage devices, and fixation equipment. O’Brien
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548 E. YIAN ET AL.
t al.8 have recently reported good results using a
ateral transrotator cuff portal for standard suture an-
hor repair of SLAP lesions. This article describes our
referred technique for the repair of unstable SLAP
esions with a Bioknotless suture anchor using an
ccessory transrotator cuff lateral portal.

SURGICAL TECHNIQUE

nesthesia and Patient Positioning

Our preferred anesthetic is a long-acting regional
nterscalene nerve block. This provides intraoperative
nd postoperative analgesia, minimizes postoperative
ain, and allows for fast-track recovery. A careful
xamination under anesthesia is performed to record
assive range of motion and joint translation.
Although superior labrum repair can be performed

n the lateral decubitus position, we prefer the stan-
ard beach-chair position. This allows easy access to
he shoulder and facilitates the need for an open repair
f any associated intra-articular lesions are found. We
se a special surgical chair with a padded headrest to
nsure adequate exposure of the posterior and lateral
orders of the shoulder joint. Keeping the medial
order of the scapula exposed and without interfer-
nce from drapes is important. We have also had good
xperience using a similar set-up, as described by
andall et al.,9 with a long beanbag on a standard

urgical chair. A pneumatic arm holder is used to
acilitate intraoperative positioning of the extremity.

ntraoperative Diagnostic Examination

Bony landmarks are identified and marked, includ-
ng the coracoid process, clavicle, acromioclavicular

IGURE 1. Portal locations: A posterior camera portal, anterior

tuperior portal, and lateral transcuff working portal are established.
oint, acromion, and scapular spine. The patient is
laced with the arm in slight traction and 50° of
orward flexion and neutral rotation.

The skin is infiltrated with 0.25% marcaine with
pinephrine solution at the portal sites. The posterior
ortal is located 2 cm inferior and 1 cm medial to the
osterolateral tip of the acromion (Fig 1). Saline so-
ution is injected through the soft spot into the gleno-
umeral joint with careful attention to evaluate for
ack flow to prevent inadvertent infiltration of the
apsular tissues. A 30° arthroscope is placed into the
lenohumeral joint through the posterior portal to
iew the glenohumeral joint. An anterior portal is
ade via the “outside-in” approach with a spinal

eedle directed anterolateral to the acromioclavicular
oint through the rotator interval and inferior to the
iceps tendon. A smooth, 5.5 � 70 mm cannula
Linvatec, Largo, FL) is inserted through this portal.

A complete, systematic arthroscopic examination of
he glenohumeral joint is performed. Shoulder laxity
s assessed with the arthroscopic anterior drawer test
nd drive-through sign. The quality of the capsular
issue and the degree of synovitis are also assessed. A
robe is used to evaluate the stability of the labrum
nd biceps anchor. Recognition of the normal ana-
omic variants of the anterior labrum (sublabral fora-
en, Buford complex, or sulcus) is critical to prevent

tiffness after unnecessary repair. Examining the un-
ersurface of the labral attachment is crucial. Signs of
njury included excessive laxity, fraying, partial de-
achment, tearing of insertional fibers, or elevation
reater than 5 mm. The “normal” amount of laxity in
he superior labrum is unknown and probably is ex-

IGURE 2. Outside-in technique to establish optimal angle for
ranscuff portal.
remely variable. Identification of labrum stability
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549BIOKNOTLESS SUTURE ANCHOR FOR SLAP REPAIR
oth anterior and posterior to the biceps anchor is
mportant for proper accessory portal placement.

esion Preparation

After identification and classification of the lesion, a
haver is introduced through the anterior portal. Types

and 3 are debrided. Types 2 and 4 are repaired.
rayed labral tissue is removed in all cases, and for

hose that are repairable, the superior rim of the gle-
oid is debrided free of soft tissue exposing a bony
urface. At this point, an accessory lateral transrotator
uff portal is created 1 to 2 cm lateral to the acromion.

ortal Placement

The arm is placed in maximal adduction to permit
he postal to be established through the muscular
ortion of the rotator cuff. The optimum angle for the
ortal is determined with a spinal needle. This is of
ritical importance. For posterior tears, passage of the
pinal needle through the supraspinatus or infraspina-
us is needed (Fig 2). The drill for the anchor should
e directed approximately 45° to the glenoid rim. A
o. 11 scalpel blade is passed in line with the mus-

ular fibers of the rotator cuff, while visualized
hrough the arthroscope from the posterior (Fig 3). An
ntry portal measuring 5 mm is established. The arm
ay be abducted for easier visualization of the rotator

uff tendon. Staying as medial as possible, near the

IGURE 3. A No. 11 scalpel blade is placed longitudinally in line
ith rotator cuff fibers.
usculotendinous junction, is important. A switching o
tick is used to enlarge the entry and a 5.5 � 70 mm
mooth cannula (Linvatec) is inserted over the rod.

epair

A single 2.9-mm drill hole is made at the articular
argin of the superior glenoid rim. Marking the loca-

ion of the drill hole with radiofrequency cautery can

IGURE 4. The straight spectrum is passed through the transcuff
ortal under the torn labrum.

IGURE 5. The knotless suture anchor is impacted over one strand

f the suture loop into the hole.
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550 E. YIAN ET AL.
ake it easier to find the drill hole when it comes time
o place the anchor. A Spectrum suture passer device
Linvatec) is passed through the lateral portal to de-
iver a shuttle relay around the superior labrum (Fig
). The device is passed from superior to inferior and
owards the glenoid. The shuttle relay is retrieved
hrough the anterior portal. The Spectrum device is
emoved, and the utility loop suture ends of the Bio-
notless anchor are loaded into the shuttle relay (out-
ide of the lateral portal) and pulled from the lateral

IGURE 6. Repaired superior labrum with knotless suture anchor
n place.

IGURE 7. A pitfall is suture passer breakage. This fluroscan

pmage shows a broken tip in the shoulder joint.
ortal through labral tissue and out through the ante-
ior portal.

Alternatively, a larger threaded 8.0-mm cannula can
e placed anteriorly through the rotator interval and a
urved suture passer (Sutre Lasso; Arthrex, Naples,
L) can be introduced through the anterior portal from
nder to over the labrum adjacent to the predrilled
ole. The labrum is elevated off of the superior gle-
oid, and the attached wire loop is passed over the
lenoid rim and around the labrum. The suture loop is
ed into the glenohumeral joint and the loop is re-
rieved through the lateral portal with a suture re-
riever or crochet hook. The suture ends from the
notless suture anchor are placed through the wire
oop and pulled out the anterior portal.

nchor Passage

Tension is maintained across the suture ends as the
nchor is passed through the joint from the lateral
ortal. After the utility loop is pulled through the
abral tissue, one strand of the loop is captured under
he anchor prongs, and the anchor is driven into the

IGURE 8. Suture passer breakage: recovery of the broken tip
rom the glenohumeral joint.
reviously marked drill hole until the loop is com-
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551BIOKNOTLESS SUTURE ANCHOR FOR SLAP REPAIR
letely buried in bone (Fig 5). The repair is probed to
ssess stability and the need for additional anchors
Fig 6).

DISCUSSION

Although the use of knotless suture anchors can
implify the technique for arthroscopic SLAP repair
nd lead to shorter surgical times, the risk for failure
till exists. The potential pitfalls are primarily tech-
ique related. They include:

1. Damage or transection of the labrum or biceps
as the tear is debrided or the suture passer is
used

2. Slippage of the drill tip off the glenoid rim or
incorrect angle placement leading to inadvertent
drilling of the articular surface (this can be pre-
vented by using a spinal needle to assess optimal
approach angle before portal placement as well
as using a drill guide or tapping on the drill
handle before drilling the anchor hole)

3. Injury to the rotator cuff if the scalpel blade is
not in line with its fibers or too laterally placed

4. Incorrect angle for shuttle relay passage, leading
to bending or breakage of the shuttle passer tip
(Figs 7 and 8)

5. Twisting of the suture loop during anchor inser-
tion, leading to suture abrasion and improper
fixation

6. Impacting both limbs (instead of one suture
limb) of the suture loop into the drilled hole,
leading to improper fixation
7. Overimpacting the knotless anchor into bone,
which will cause failure of the tissue through the
suture loop

A description of a technique for performing an
rthroscopic superior labrum repair using an absorb-
ble knotless suture anchor is presented. This proce-
ure minimizes the need for complex suture manage-
ent and arthroscopic knot tying. It is easily

eproducible and appears to allow for a safe and stable
epair. Further investigation regarding patient out-
omes and efficacy of the procedure is currently being
erformed.
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