Technical Note

Arthroscopic Single Lateral Row Repair Technique for ®

Small Rotator Cuff Tears
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Abstract: Small symptomatic rotator cuff tears are a common problem seen by orthopaedic surgeons. Arthroscopic repair
has been shown to have favorable outcomes for these lesions. There is as yet no consensus on the ideal technique for the
arthroscopic repair of small rotator cuff tears. We present a single lateral row technique for the repair of such lesions,
which we believe to be reproducible and effective, that achieves good approximation of the tear while reducing the chance

of suture cutouts.

Rotator cuff tears is a common cause of shoulder
pain and discomfort. Studies have suggested the
prevalence of rotator cuff tears in the general popula-
tion to be >20%," and this has been shown to positively
correlate with age.”’

Rotator cuff tears can be classified according to the
location size and extent of the tears.”” Small tears can
be treated nonsurgically®’ or surgically.*” Most of the
literature suggests similar outcomes between nonsur-
gical and surgical treatment in the short to medium
term.””'? Moosmayer et al.® found in a randomized
controlled trial that surgical repair of small and
medium-sized rotator cuff tears had better outcomes at
10 years than treatment with physiotherapy.® Howev-
er, tear enlargement may be a concern for patients who
do not undergo surgical repair.''"'* Arthroscopic repair
of rotator cuff tears has increasingly become the surgi-
cal treatment of choice in recent times, largely replacing
open or mini-open repairs."’

We present our preferred arthroscopic technique for
repairing small rotator cuff tears, both full-thickness
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and partial-thickness tears, using a single loose suture
and a single lateral row anchor. In all of these tears, the
bony footprint of the tendon is small, not visible at all,
or covered with remnant tendon; hence medial row
anchors are not required. We believe that this tech-
nique is reproducible and effective and achieves good
approximation of the tear while reducing the chance of
suture cutouts. To our knowledge, this technique has
not been published in the literature before.

Surgical Technique

Preoperative Planning

A thorough history and physical examination is per-
formed. Ultrasound or magnetic resonance imaging
(MRYI) is performed to determine the presence, location,
size, and extent of the tear.

Surgery is performed with the patient under general
anesthesia. We prefer a beach chair position for the
surgery. One may elect to use a pneumatic arm holder
for the operated limb, but we find that to be unnec-
essary, as an assistant can manipulate the limb as
required.

This technique requires 3 portals: a standard posterior
viewing portal, an anterior working portal, and an
anterolateral portal located at the edge of the acromion
lateral to the long head of the biceps.

Surgical Steps

The Video shows the surgical steps in detail. A stan-
dard posterior viewing portal is created, and an anterior
working portal is created with its position first deter-
mined with aid of a spinal needle. A routine diagnostic
arthroscopy is performed to look for any intra-articular
pathology that may not have been detected on imaging.
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Identification, Debridement and Preparation of the Tear
From the Glenohumeral Joint

From the glenohumeral joint with the camera from
the posterior portal, the undersurface of the supra-
spinatus tendon is identified. Visualization is improved
by bringing the arm to abduction and external rotation.
Articular-sided and full-thickness tears may be obvious.
For bursal-sided tears, reference is made to the preop-
erative MRI or ultrasound to geographically locate the
tear; it usually is at the anterior edge of the supra-
spinatus tendon. A spinal needle is then inserted from
the outside to locate the tear. It usually is from the
anterolateral portal, at the edge of the acromion lateral
to the long head of the biceps. A small skin incision is
then made, and the muscle and fascial layers are dilated
using a pair of forceps. The partial or small full-
thickness tear is penetrated with the forceps and then
dilated. Degenerated tendons easily fall away, whereas
normal tendons offer firm resistance. The degenerated
tendon, which is soft and shaved away easily, is shaved
at the rim of the small tear. Radiofrequency at this stage
is avoid to prevent charring of tissues. Any punctate
bleeding from the tendon is a sign of healthy tendon.

Subacromial Space Preparation

The subacromial space is entered the usual way.
Often the tear is not easily visualized in the subacromial
space if the bursa is not adequately cleared. A guide is
the anterolateral portal created earlier to locate the tear.
The obturator is used to probe the tendon and hence
locate the tear. The edges of the tear are shaved until
firm, healthy-looking tendon is seen.

Anterior Suture (First Suture Bite)

A loose Orthocord® (DePuy Mitek, Neuchatel,
Switzerland) suture is loaded onto a suture passer
(Expressew® III; Depuy Mitek). The camera is kept at
the posterior portal with the arm in slight external
rotation. The Expressew III suture passer is inserted via
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the anterolateral portal, and its lower jaw is inserted
into the tear at ~45° anteromedial to the mediolateral
axis of the tear. The suture bite is made as deep and
anterior as possible (length of the suture passer,
>16 mm). Care is taken to avoid the biceps tendon just
anterior to the tear and keep the lower jaw close to the
undersurface of the tendon. The suture is then
retrieved, passed to the anterior portal, and clipped
with an artery forceps. The other end of the loose su-
ture is also clipped in the middle with an artery forceps
to maintain the loop (Figure 1).

Looped Middle Suture (Second Suture Bite)

The other end of the suture is then loaded to the
suture passer, and the suture is passed in the middle of
the tear, or along the mediolateral axis of the tear at the
center. The bite is made small, about half the length of
the suture passer (~8 to 10 mm). It is retrieved from
the same anterolateral portal as the rest of the suture
with an artery clipped in the middle loop. If a cannula is
not used, it is important to ensure that these sutures are
in the same soft tissue portal. All 3 sutures limbs may be
retrieved through the anterolateral portal with a
retriever, to be safe. On the outside of the shoulder
joint, the suture limb is passed into the loop (Figure 2).
Both ends of the suture (the looped suture from the
anterolateral portal and the anterior suture from the
anterior portal) are pulled; the tear will close when the
anterior suture is pulled tight (Figure 3).

Posterior Suture (Third Suture Bite)

The end of the suture that was looped is then passed
posterior to the tear. This can be done either antegrade
or retrograde. Antegrade passing uses the suture passer
angled at 45° posteromedial to the mediolateral axis of
the tear (Figure 4). The angle of approach may be
difficult even after bringing the arm to internal rotation,
and the bite is limited to the length of the suture passer.
A recommended method is retrograde passing using a

Figure 1. Right: Arthroscopic
view of the right shoulder
through a standard posterior

viewing portal, showing a loose
ol ey v suture passed into the torn edge
" bite o I of the rotator cuff tear at ~45°
4 ' anteromedial to the mediolateral
axis of the tear (first suture bite)
via the anterolateral portal, and
retrieved through the anterior
portal. Both limbs of the suture
are clipped with an artery forceps.
Left: Schematic diagram illus-
trating the above.
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Figure 2. Schematic diagram illustrating the second suture
bite being taken in the middle of the rotator cuff tear along its
mediolateral axis, via the anterolateral working portal. The
suture is then retrieved back through the anterolateral portal
and passed into the resultant suture loop. The viewing portal
here is the standard posterior portal.

bird-beak retriever. The camera is shifted to the ante-
rolateral portal, directly looking at the tear. The bird-
beak retriever is inserted from the posterior portal and
pierces the tendon far posterior from the tear (usually
at the infraspinatus, >20 to 25 mm posterior to the
tear) to retrieve the suture. The suture is then retrieved
from the anterior portal, where the anterior suture is
parked, and the camera is transferred back to the pos-
terior portal.

Securing the Tear With a Lateral Row Anchor
The 2 limbs of the loose suture are then retrieved
from the anterolateral portal (Figure 5) and secured to a

3. Right: Arthroscopic

the right shoulder
through a standard posterior
viewing portal, showing the
anterior portion of the rotator cuft
tear being closed as a result of
pulling on both limbs of the su-
ture. Only the posterior portion of
the rotator cuff tear remains
unrepaired at this time. Left:
Schematic diagram illustrating the
above.
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Figure 4. Schematic diagram illustrating the third suture bite
being taken at an angle of 4° posteromedial to the medio-
lateral axis of the tear, via the anterolateral working portal.
The suture is then pulled back through the anterolateral
portal. The viewing portal here is the standard posterior
portal.

lateral row anchor (Versalok® suture anchor; DePuy
Mitek). The tighter the anterior suture is pulled, the
more compressed the tear will be. The tighter the pos-
terior suture is pulled, the more approximated the
anterior and posterior edges of the tear will become.
The end result is thus a wide (~20- to 30-mm) V-
shaped suture configuration tied to a single lateral row
anchor, in the middle of which the tear is localized by
the suture loop, usually buried in. The anterior suture
compresses the tear, and the posterior suture approxi-
mates and closes the tear.

Rehabilitation
Postoperatively, the shoulder is immobilized in a
universal arm sling for 4 weeks. The patient is referred
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to the physiotherapist, and passive range of motion
exercises are commenced 1 week postoperatively.
Active range of motion is commenced only from
6 weeks postoperatively, and progressive strengthening
exercises are subsequently started.

Discussion

Small rotator cuff tears are a common problem seen
by orthopaedic surgeons. There is as yet no consensus
on the ideal technique for the arthroscopic repair of
such lesions.

The choice between initial treatment with physio-
therapy or surgery should be discussed thoroughly with
the patient. Physiotherapy has been proven in various
studies to be successful in the treatment of rotator cuff
tears.”’” Although various studies have found physio-
therapy and surgery to have comparable outcomes in
the short to medium term,””'? a study by Moosmayer
et al.” demonstrated in a long-term prospective ran-
domized trial that at 10 years, surgical repair results in
better outcomes than physiotherapy with the option of
secondary surgical repair, and this must be discussed
with the patient.

The patient should be made aware, however, that tear
enlargement is a possible natural progression of the
condition if surgical repair is not performed,'"'* which
would make subsequent repair more complicated and
may result in poorer functional outcome.'” Indeed, the
technique described here is meant for the repair of
small rotator cuff tears.

If physiotherapy is used as the initial treatment, the
patient should be followed up over a period of 3 to
6 months to monitor progress. Surgical repair should be
considered if the patient continues to be symptomatic.

Primary surgical repair results in good outcomes, with
a mean Constant-Murley score of 76.8 to 81.9 1 year
postoperatively, as reported by various studies,”” with
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Figure 5. Right: Arthroscopic
view of the right shoulder
through a standard posterior
viewing portal, showing the
completed repair of the rotator
cuff tear. The end result is a wide,
V-shaped suture configuration,
with both ends of the suture
secured to a single lateral row
anchor. Left: Schematic diagram
illustrating the 2 limbs of the su-
ture being pulled through the
anterolateral portal, which will
then be secured to a single lateral
row anchor.

significant improvement from baseline. Moosmayer
et al. reported a mean Constant-Murley score of 79.8
5 years postoperatively'’ and 80.5 10 years post-
operatively.® More specifically, arthroscopic repair of
partial-thickness rotator cuff tears has been shown to
achieve favorable results in the short and medium
term,'”'” and these excellent outcomes appear to hold
true in the long term.'®2°

There is currently no consensus on the best repair
technique for arthroscopic repair of partial-thickness
rotator cuff tears. Some surgeons advocate completion
of the tear with subsequent repair,”’ which may mean
that otherwise good tendon is taken down, but may
provide an optimal biological condition for healing.
Other surgeons advocate the in situ transtendinous
repair of the tendon,'® which may mean that some
degenerate tissues may be left in the repair, while
preserving robust native tendon. Koh et al.”* described
a “small-window technique” for repairing partial
thickness bursal-sided tears, in which a small window
was created in the articular side of the rotator cuff
tendon to permit the passage of a shaver and grasper,
while preserving as much intact articular-sided tendon
as possible.

There has been much discussion about the outcomes
of tear completion and repair compared to trans-
tendinous repair, with most studies reporting similarly
good outcomes with no significant difference in out-
comes between the 2 techniques.””*° Jordan et al.”’
published results of a systematic review of the out-
comes of arthroscopic repair of partial-thickness artic-
ular-sided rotator cuff tears suggesting that
transtendinous repairs are associated with more pain
and worse function during the first 3 months
postoperatively.

There is controversy regarding the retear rates after
tear completion and repair versus in situ repair.
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Table 1. Surgical pearls

Visualization of the supraspinatus tear through a posterior viewing
portal can be improved by bringing the arm into abduction and
external rotation.

Use an arthroscopic shaver to debride the degenerate tendon, instead
of radiofrequency ablation, as the latter may char healthy tissues.

Adequately clear the bursa in the subacromial space to optimize
visualization of the tear.

When passing the anterior suture, be careful to avoid the biceps
tendon just anterior to the tear, and keep the lower jaw close to the
undersurface of the tendon.

Use artery forceps to clip the suture end of the anterior suture after
passing the anterior suture, as well as the suture loop before passing
the middle suture, to prevent retraction of the respective sutures.

If arthroscopic cannulae are not used, care must be taken to ensure
that all 3 suture limbs pass through the same soft tissue portal after
passing the middle suture and retrieving it through the
anterolateral portal. Use of a suture retriever to retrieve all 3 suture
limbs is recommended.

Consider using a bird-beak retriever to pass the posterior suture in a
retrograde fashion if anterograde passing is difficult, as may be the
case even after internal rotation of the arm.

Katthagen et al.”* concluded in a systematic review that
there was no significant difference in retear rates be-
tween tear completion and repair versus in situ repair,
whereas a meta-analysis by Sun et al.”® found that in
situ repairs had a higher retear rate.

Sethi et al.?® performed a cadaveric study on 14 fresh-
frozen cadaveric shoulders to determine the biome-
chanical performance of tear completion and repair
versus in situ repair of partial articular-sided rotator cuff
tears and found that in situ repair showed a lower strain
and displacement on the bursal side of the cuff
compared with tear completion and repair. This was
similar to the findings of another cadaveric study, by
Gonzalez-Lomas et al,”” which found that trans-
tendinous repair with 2 suture anchors was biome-
chanically superior to tear completion and repair with a
double-row repair technique for partial-thickness
articular-sided rotator cuff tears.

Interestingly, there have been studies on live animals
that seem to show that tear completion and repair of
partial-thickness rotator cuff tears provide better heal-
ing compared with in situ repair, in rabbits’’ and in
rats.”!

We believe that the technique described here repre-
sents a reproducible and effective method in addressing
small rotator cuff tears in which the bony footprint of
the tendon is small, not visible at all, or covered with
remnant tendon, and hence medial row anchors are
not required. The use of a single lateral row repair
technique often requires a mattress suture configura-
tion, which can sometimes cause suture cutouts in
degenerated tendons. The uniqueness of our technique
lies in the loop created in the middle suture, which we
believe redirects the forces to lower the chances of
cutouts. Furthermore, with the presence of the loop in
the middle suture, pulling on the anterior suture thus
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compresses the repair, and subsequent pulling on the
posterior suture lateralizes the tendon.

Potential disadvantages of this technique include
those that apply to any repair of rotator cuff tears,
including infection and implant failure. Poor tendon
quality may result in suture tear-through, and hence it
is essential to debride degenerated tendon with a shaver
until healthy tendon with punctate bleeding is seen. In
Table 1, we highlight several surgical pearls to help the
surgeon in performing this technique.
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