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Editorial Commentary: “Knot” Less Strength at Half the
CostdIs It Time to Abandon Medial Row Anchors in

Shoulder Double-Row Rotator Cuff Repair?

Seth L. Sherman, M.D., Editorial Board
Abstract: Transosseous equivalent rotator cuff repair is an expensive construct that has demonstrated biomechanical
superiority when compared with other rotator cuff repair techniques. A novel transosseous knotless repair that substitutes
medial row anchors for a transosseous tunnel rivals the biomechanical advantages of transosseous equivalent rotator cuff
repair at half the cost and with reduced dependence on bone quality. Surgeons should carefully consider if “knotless
transosseous is more.”
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otator cuff repair techniques continue to evolve at
Ra rapid rate. Contemporary knotless transosseous
equivalent (TOE) repair offers the ability to provide
tension-free, low-profile anatomic footprint restoration
and improved biomechanical properties when
compared with single-row and other double-row con-
structs. However, TOE repairs present some notable
concerns: expense associated with the use of 4 or more
anchors, use of substantial bone stock while placing
medial/lateral anchors that makes revision challenging,
reliance on good-quality medial bone for anchor fixa-
tion in both the primary and revision settings, and
novel failure patterns that have emerged including
failure at or medial to the musculotendinous junction,
amongst others. Despite biomechanical advantages,
TOE constructs have not demonstrated obvious clinical
benefit versus other less expensive or less challenging
techniques.
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In the article “Biomechanical Comparison of Trans-
osseous Knotless Rotator Cuff Repair Versus
Transosseous Equivalent Repair: Half the Anchors With
Equivalent Biomechanics?” the investigators Tashjian,
Hoy, Helgerson, Guss, Henninger, and Burks1 use a
cadaveric model to compare the biomechanics of
knotless TOE repair with their novel transosseous
knotless repair (TOK) technique that replaces medial
anchors with a transosseous tunnel anchored with only
lateral-based suture anchors. Testing confirmed that the
2-anchor TOK technique is biomechanically equivalent
to the twice as expensive as 4-anchor TOE repair. Here
is the important clinical question for surgeons: Because
TOK repair is the cost-effective option, should we
consider a shift from TOE to TOK rotator cuff repair in
our patients?
It is worthwhile to praise the authors for their

excellent work in designing and implementing a
biomechanical cadaveric study to tackle this important
clinical question. The authors clearly identify a con-
troversy worthy of interest and highlight the paucity of
previous literature comparing knotless transosseous
equivalent with their novel hybrid transosseous tech-
nique. The authors make excellent use of purpose and
hypothesis, giving the reader a clear picture of their
study goals and limitations. The surgical techniques are
nicely described with useful accompanying figures.
Several strengths of the study include single surgeon,
use of matched pair cadavers to standardize bone
quality, PEEK (polyether ether ketone) anchors in both
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groups, and a standard technique between repair
groups regarding number and size of tape strands and
location of passage through the rotator cuff tissue. It is
important to point out some relative weaknesses
including the use of different size and type of anchors in
the TOE and TOK groups (5.5 mm vs 5.0 mm anchors,
respectively) and different type of tapes despite the
same 2 mm size. Similar to other cadaveric studies on
rotator cuff repair with 6 to 9 specimens, this work was
likely statistically underpowered. This is important to
consider because many of the tested parameters
including peak failure load and gap formation demon-
strated no difference between groups. Interestingly and
somewhat surprisingly, the absolute numbers favored
the TOK group over TOE, even though they were not
statistically significant, and do not weaken the authors’
overall argument in favor of TOK repair.
Salata et al.2 compared TOE with transosseous tun-

nel repair without suture anchors and demonstrated
inferior failure loads using an anchorless transosseous
tunnel technique. In contrast, Kummer et al.3

demonstrated no significant differences between TOE
and the standard transosseous technique. It is chal-
lenging to compare Tashjian et al.’s study directly with
these prior studies. It is likely that the use of suture
tape and lateral row anchors with their transosseous
technique may confer benefit not appreciated in our
prior work. In addition, different loading parameters
make it challenging to offer a direct one-to-one
comparison.
It is also interesting to comment on failure mode

differences between the TOE and TOK groups. The
TOE repairs failed through both the soft tissue and the
repair construct, whereas the TOK repairs failed
through tendon pull-through only. In fact, 63% of
TOE repairs in Tashjian et al.’s study failed partially or
completely through the fixation versus 0% in the TOK
group. This mechanism is consistent with our findings
where the TOE repairs failed through both tendon and
bone and the transosseous X-box configuration failed
through the soft tissue only.2 One may conclude from
these data that the transosseous configurations are less
reliant on the bone quality than TOE repairs, which
can be a useful property in osteoporotic bone or in the
revision setting.
There is concern regarding the increased technical
demand of arthroscopic TOK repair, particularly in the
learning curve necessary to create an accurate trans-
osseous tunnel. It is also unclear whether there will be a
need for a proprietary transosseous tunneler and
whether the anchor used in this study for TOK repair
has particularly unique properties that are re-
quirements to confer biomechanical advantage. Taken
together, the additional need for a specialized tunneler
and anchor system may drive unforeseen costs that
could negate advantages of using half the absolute
number of anchors.
In summary, TOK repair offers the prospect of

biomechanical equivalence at half the cost, mainte-
nance of bone stock with decreased reliance on bone
quality for fixation, and reduced failure risk through
the bone. At present, there is insufficient evidence to
conclude that a paradigm shift from TOE to TOK is the
definite pathway forward. Biomechanical equivalence
in one relatively small cadaveric study is intriguing, but
it does not equate to clinical safety and efficacy. It is
important to recommend a careful head-to-head
clinical study using both subjective and objective pa-
rameters including functional return and tendon
healing.
Regardless of TOE or TOK repair, the use of knotless

constructs and suture tape continues to gain traction in
the literature. Unfortunately, the debate regarding TOE
versus TOK rages on without an obvious evidence-
based consensus.
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