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Where Are We Now?

T

he current study by Sgroi and
colleagues [11] found that a
commonly used bioabsorbable
suture anchor containing osteoconductive material resorbed more
slowly than one might have anticipated
following rotator cuff repair surgery,
but at short term, the device seemed
not to be associated with the kinds of
more-severe implant-related complications that have been associated with
some other bioabsorbable devices
[1, 6]. Most of these devices (90%; 76
of 84) remained visible in the bone on
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MRI 2 years after surgery, and only
minimal bony ingrowth was noted at the
apex and middle of each anchor by that
point. Bony ingrowth was related to
anchor stress with more ingrowth noted
in patients in whom the cuff repair had
actually failed. There was no association
between implant resorption and overall
clinical outcome at 2 years. Sgroi and
colleagues [11] developed the current
study in part due to their own personal
observations that suture anchors were
still present in many patients at the
time of revision surgery long after anchor resorption should have occurred according to the manufacturer’s
speciﬁcations.
Bioabsorbable suture anchors were
introduced in response to complications
associated with metal suture anchors
including implant loosening, migration,
and chondral injury as well as the inability for the clinician to reliably observe the repair site by MRI after
surgery because of metal artifact [9].
Generally, clinicians considered bioabsorbable suture anchors as a “temporary solution for a temporary need”
indicating that the anchor was only
needed until adequate tendon-to-bone
healing had occurred. Ideally, the
resorbable anchor would show adequate pull-out strength, be made of
nontoxic material, resorb within 4 to
6 months of surgery, and be associated
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with regrowth of bone at the anchor
insertion site [13]. Early anchors made
of polyglycolic acid polymers degraded
rapidly in the ﬁrst 3 to 4 weeks after
implantation and resulted in bone
cysts, loose bodies, and synovitis. This
led to experimentation with a variety of
polymer types including Poly L lactic
acid and mixtures of copolymers in an
attempt to develop an anchor that would
resorb over a more desirable period of
time. Most recently, hydroxyapatite has
been added to anchors in an attempt to
create an osteoconductive anchor that
would promote regrowth of bone during anchor resorption and avoid cyst
formation. Since their introduction, bioabsorbable suture anchors have demonstrated adequate pullout strength [8] and
safety [5] and have been associated
with a reliable cuff healing [14].
Despite the general impression
by most surgeons that bioabsorbable
anchors dissolve by 6 months, implant
degradation has not been demonstrated
to occur reliably within 2 years. The
current study evaluated anchors from
one company, but at least one other
company claims its anchor has better
rates of resorption because of improved
anchor geometric design and polymer
blend [12]. Multiple unresorbed anchors
or postresorption cysts can result in
weakening of the bone of the greater
tuberosity or glenoid increasing the risk
of bony fracture. Other currently available anchors made of PEEK (a type
of plastic) and those made entirely of
suture material do not run the risk of
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cyst formation, but they do not resorb.
Unresorbed anchors may represent an
obstruction in revision surgery when
additional anchor placement is called
for if the cuff repair does not heal and
more surgery eventually is performed.
Therefore, although bioabsorbable
anchors have demonstrated some efﬁcacies when compared to metal
anchors, studies such as Sgroi and
colleagues [11] indicate that these
devices have not fulﬁlled their stated
goal of timely resorption.

Where Do We Need To Go?
The ﬁrst question we must ask is: Do
suture anchors play a major role in the
future of rotator cuff surgery or do they
represent a temporary tool in the early
days of arthroscopy? The principal goal
of rotator cuff surgery is to reestablish a
normal anatomic connection between
the rotator cuff tendons and the greater
tuberosity. Suture anchors were developed to facilitate arthroscopic rotator cuff repair and avoid the damage
to the deltoid muscle incurred in open
surgery, and large-database research
suggests that arthroscopic rotator cuff
repair offers many advantages to open
rotator cuff repair [4]. Identiﬁcation and
treatment of associated pathology also
is facilitated by arthroscopy. Although
cuff healing does occur reliably in
small-to-medium tears utilizing modern
techniques, large and massive tears and
treatment of tears in older patients
remains a challenge [7]. Histologic
evaluation of the rotator cuff to the bone
connection site, however, indicates that
this healing occurs by scar formation
and not Sharpey’s ﬁbers as is seen in
the anatomic rotator cuff connection
[3]. While suture anchor pullout
strength and suture strength are more
than enough to withstand deforming
forces during cuff healing, the weak

link in rotator cuff repair remains the
suture-tendon junction. Bone-tunneling
techniques that utilize novel arthroscopic drills that create curved tunnels
do not require the use of suture anchors
and achieve a double-row repair with
good apposition of tendon tissue across a
broad surface area of the greater tuberosity [10]. But we have not seen the costsaving beneﬁts for these techniques,
as current instrumentation includes disposable drills which rival the cost of
suture anchors. Still, this innovative
technology has great potential for reducing the current dependence on suture
anchors.
Indeed, cost concerns in many parts
of the world lead surgeons to favor open
rotator cuff repair over arthroscopic
techniques to avoid the use of anchors.
The ideal suture anchor would be a lowcost device that temporarily ﬁxes the
rotator cuff tendon to bone, stimulates a
more anatomic tendon to bone healing,
resorbs at a reasonable rate that allows
solid tendon repair to occur, and is
completely replaced by normal bone
tissue. Future research in this area then
requires the development of suture
anchors that will dissolve at a reasonable
rate while stimulating bony ingrowth.
We still need to evaluate the addition of
biologic agents to suture material or interposition of meshes between tendon
and bone that may stimulate a more
normal anatomic connection between
tendon and bone [2]. And while the
current study demonstrated that anchor
stability inﬂuences the rate of anchor
resorption and bony ingrowth, future
research regarding the creation of stable
patterns of anchor placement and repair
will be needed to ensure timely anchor
resorption.
How Do We Get There?
The study by Sgroi and colleagues
[11] indicates that a current anchor in

widespread use does not fulﬁll the criteria for an ideal resorbable anchor
with 90% of anchors still only partially
resorbed at 2 years following surgery.
Newer anchors with open geometry
that allow blood and marrow from surrounding cancellous bone to enter the
implant do appear to enhance bony ingrowth and minimize the amount of
resorption of material required [15].
Further biomechanical studies on anchor geometry and design, as well as
more studies [15, 16] documenting the
absorption rate of newer polymer compositions by investigators not associated with implant manufacturers are
necessary. MRI conﬁrmation of anchor
resorption and reconstitution of bony
anatomy will reassure surgeons that a
resorbable temporary material is actually being utilized. The effect of stress
on anchor resorption seen in this study
by Sgroi emphasizes the importance of
anchor conﬁguration and further biomechanical studies testing anchor conﬁguration will be of beneﬁt. The weak
link in rotator cuff healing is the tendonsuture interface and biologic enhancement of this area represents the next
frontier in rotator cuff repair research.
We are on the threshold of understanding the role of biologic enhancement
of suture anchors, sutures and meshes
and animal models and MRI studies to evaluate their impact on cuff
healing will be of beneﬁt. Finally, design advancements of curved drill systems for anchorless bone tunnels that do
not use expensive, disposable components will open arthroscopic approaches
to all patients regardless of payment
restrictions.
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