Technical Note

The Zipknot Technique: A Modified Tension Band
Repair Technique for Isolated Supraspinatus Tears

Vincent Martinel, M.D., and Bruno Zipoli, M.D.

Abstract: Tension band repair frequently is used for small rotator cuff tears. This Technical Note describes a variation
using a single knotless suture anchor but with a specific lark’s head knot technique to pass the sutures through the tendon
that improves bone—tendon contact and tendon healing while preventing a dog-ear deformity.

Numerous techniques have been described to
repair large rotator cuff tears, but there are very
few articles describing the repair of small- or medium-
sized supraspinatus tears.' During a period when it is
important to reduce the costs of surgical procedures
and their carbon footprint, simple, reliable repair
techniques should be taken into consideration.?
Although tension band repair has long been indi-
cated in these cases,” there is less bone—tendon contact
with this procedure compared with double-row tech-
niques.” We present a single knotless suture anchor
and tension band technique that combines the use of
suture tape and cord suture, with improved
bone—tendon contact as a result of a crisscross effect,
thanks to use of lark’s head knot.

Surgical Technique (With Video lllustration)

Preoperative Evaluation
The Zipknot technique is indicated in patients with
symptomatic superior rotator cuff tears and with no risk
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factors for poor healing, in particular, nonsmokers
without hypercholesterolemia. Magnetic resonance
imaging or a computed tomography arthroscan must be
performed to evaluate the size of the tear on the
anteroposterior plane, which should ideally be between
0.5 and 2 cm for this technique. More anchors are
recommended for larger tears. Tendon retraction is
assessed on imaging on the frontal plane and the
muscular fatty infiltration index should be measured
and should ideally be less than 2.

Surgery

Demonstration of arthroscopic rotator cuff repair of a
left shoulder using the Zipknot technique is presented
in Video 1. The advantages and disadvantages of the
technique are listed in Table 1 and the pearls and pitfalls
in Table 2. Surgery is performed with the patient under
interscalene block and general anesthesia. The patient is
placed in the lateral decubitus position, but the
arthroscope is turned 90° to obtain a vertical view like
that in the beach-chair position. The arm is stabilized
with a conventional traction system. A transparent
operating field is created after the skin has been pre-
pared. Three portals are used: a posterior portal and an
anterior portal, mainly for instrumentation and a lateral
portal, mainly for the arthroscope.

The first step is to prepare and expose the superficial
layer of the rotator cuff with the arthroscope in the
posterior portal and the instruments in the lateral
portal. A cannula may be placed in the lateral portal
(PassPort Button; Arthrex, Naples, FL) but is not abso-
lutely necessary. The arthroscope is then inserted
through this cannula in the lateral portal to control the
anterior and posterior portals.

A crochet-hook suture passer (clever hook; SBM,
Lourdes, France) is used to pass a cord suture (Power-
tex suture; SBM), which is made of polyethylene with a
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Table 1. Advantages and Disadvantages of the Zipknot
Technique

Advantages Disadvantages

One single anchor

One reusable screwdriver

Possibility of using an automatic clamp
Optimal contact with the cuff footprint
Prevents dog-ear deformity

Knotless system

Can be used on asymmetric tears

Learning curve
Need to correctly center
the loop

flat central portion that resembles a tape) and suture
tape (BroadBand Suture Tape; Zimmer, The Hague,
Netherlands) through the posterior rotator cuff, medial
from the tear in a single pass through the posterior
portal (Fig 1). The suture passer is removed, leaving the
tape and suture in place to form a loop.

A crochet-hook suture passer is then inserted into the
anterior portal through the rotator cuff to recover the 2
loops and pull the tape and suture out and forward (Fig
2). Care must be taken that the 2 strands are the same
length.

The middle of the tear must then be identified to place
the suture passer in the medial position through the
posterior portal, passing through the tendon to only
recover the looped ends of the sutures on the superficial
part of the supraspinatus (Fig 3). The length and width
of this loop should be adjusted until the central part of
the tendon is in a good position for optimal
bone—tendon contact (Fig 4). Ideally, the loop should
brush against the lateral edge of the tear.

A suture retriever is inserted through the posterior
portal under and into the loop to grasp the anterior end
of the cord suture. It is important for the suture to go
through the loop by passing from above to below. This
maneuver is repeated through the anterior portal to
pass the posterior part of the looped suture into the loop
from above to below. This creates a double loop called a

Table 2. Pearls and Pitfalls of the Zipknot Technique

Pearls

Pitfalls

- Pass 2 sutures at a time
through the rotator cuff.

- Make sure that the ante-
rior and posterior strands
are the same length

- Test bone quality with a
4.5-mm pinch tap to po-
sition an anchor that is
frequently larger in
diameter (5.5 mm or
6.5 mm).

- Difficulty tightening the
tape if the end of the
anchor is too deep

- Do not make a central
loop that is too small at
the beginning of the
procedure

Fig 1. View through the lateral portal of a left shoulder with
the arthroscope passed through the supraspinatus tear. Pa-
tient is in the lateral decubitus position. A crochet-hook su-
ture passer (C) is inserted through the posterior part of the
supraspinatus tendon to pass the tape and looped suture into
the glenohumeral space. (G, glenoid; H, humeral head.)

lark’s head knot (Fig 5). All of the ends of tape and
looped sutures are passed through the anterior portal.

The arthroscope is then inserted through the posterior
portal, and the lateral surface of the greater tubercle is
debrided. A 4.5-mm punch-tap is inserted into the
lateral portal, and punched into the debrided area to
evaluate bone quality. All of the sutures are recovered
through the lateral portal (Fig 6).

A tri-calcium phosphate biocomposite, osteo-
conductive absorbable suture anchor Fixit KL 5.5 mm
(SBM) is used and the 2 ends of the tape and the looped

Fig 2. View through the lateral portal of the left shoulder
with the arthroscope inserted through the supraspinatus tear.
Patient is in the lateral decubitus position. A crochet hook
suture passer (C) is passed through the anterior part of the
supraspinatus tendon to recover previously passed tape and
the looped suture. (G, glenoid; H, humeral head.)
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Fig 3. View through the lateral portal of the left shoulder
with the arthroscope removed. Patient is in the lateral decu-
bitus position. A crochet hook suture passer (C) is inserted
through the posterior portal. The suture passer’s tip pierces
the supraspinatus (S) tendon in the middle, ideally half way
between the anterior and posterior entry points of the sutures
and is going to then bring the looped suture through the su-
perficial part of the tendon by making a loop. (H, humeral
head.)

suture are passed with a specific guide wire throw a
reusable screwdriver.

The anchor is positioned at the entrance to the bone
tunnel, and the 4 ends of the suture are tightened in
succession by hand to adjust the tension and reduce the
tear. Alternating the tension of the strands makes it
possible to obtain precise and appropriate repair even
with asymmetric tears.

Ideally, the central loop should be tightened in a fairly
lateral position and parallel to the tendon tear (Fig 7).

Fig 4. View through the lateral portal of a left shoulder. Pa-
tient is in the lateral decubitus position. The length of the
central loop (L) is adjusted and the suture retriever recovers
the anterior end of the looped suture passing from above to
below in the loop. (A, acromion; S, supraspinatus tendon.)

Fig 5. View through the lateral portal of a left shoulder. The
patient is in the lateral decubitus position. The anterior end of
the suture (A) exits through the posterior portal, and the
posterior end (P) from the anterior portal after having crossed
the loop (L) from below to above. The length of the loop is
adjusted with the help of a suture retriever. (S, supraspinatus
tendon.)

Once these adjustments have been made, the anchor is
screwed in order to obtain interference between bone,
sutures, and anchor as well as obtain a stable repair (Fig
8). The ends of the sutures are cut. It is possible, if
necessary to readjust the tension in the tendon by heat
using an electrocoagulation probe.

Postoperative Care

The patient is immobilized in a sling in internal
rotation for 4 weeks night and day while performing
physical therapy exercises on his/her own, including

Fig 6. View through the posterior portal of a left shoulder.
Patient is in the lateral decubitus position. The 2 ends of the
suture and the tape are passed through the lateral portal.
Tension is placed on the 4 strands to evaluate the position of
the loop (L) and repair the supraspinatus tear (S). (A,
acromion.)
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Fig 7. View through the posterior portal of a left shoulder. Patient is in the lateral decubitus position. The 4 strands are passed
through an anchor Fixit 5.5mm (SBM) (A), which is screwed into the lateral side of the greater tuberosity after having tightened
the tape and the looped suture. The loop (L) is tightened between the ends of the looped suture providing additional contact with

the superficial surface of the supraspinatus tendon (S).

active scapulothoracic mobilization and passive gle-
nohumeral mobilization beginning the day after
surgery, as well as sessions with a physiotherapist 3
times a week.

Discussion

Double-row repair is the gold standard in the treat-
ment of rotator cuff tears.” Their use is clearly indicated
in large supraspinatus tears, especially Collin’s classifi-
cation type D tears that extend to the infraspinatus
(Table 3).°

Nevertheless, at a time when certain authors are
evaluating the environmental impact of surgical

procedures, the indication for this technique in iso-
lated supraspinatus tears, with no associated exten-
sion is a subject of debate.”® Tension band
techniques are an interesting option to treat these
small tears.””"’

When preloaded suture anchors are used, knots must
be made near the anchors. This can be difficult on the
lateral side of the greater tuberosity because the knot
must be tightened and the tear repaired at the same
time. Knotless anchors make it possible to first adjust
the tension then stabilize the repair by screwing in the
suture anchor. Repair solidity is ensured by
bone—suture anchor interference fit screw fixation, and
the tape stabilizes this."'

Fig 8. View through the posterior portal of a left shoulder, on patient is in the lateral decubitus position showing the final repair
after cutting the ends of the tape and the looped suture. The central loop (L) ensures additional contact with the superficial

supraspinatus (S).
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Table 3. Collin’s Classification: Rotator Cuff Tears Are Classified by the Involved Components

Type Description Hlustration
A Supraspinatus and superior subscapularis tear //\
W
\?W
Q it
B Supraspinatus and entire subscapularis tear -
e
*@@ﬁ
Q vt
C Supraspinatus, superior subscapularis, and infraspinatus tear /zx
\((WA
Q v
D Supraspinatus and infraspinatus tear N
\lW
Q (/4
E Supraspinatus, infraspinatus, and teres minor tear

93

The specificity of the Zipknot technique is that it
penetrates and attaches the rotator cuff in 3 places with
5 contact points for the sutures on the superficial sur-
face of the tendon. This is possible thanks to the central
suture, which makes a lark’s head knot, well-known to
sailors and mountain climbers. This markedly reduces
the risk of a dog ear deformity and also increases the
contact between the deep tendon and the greater
tuberosity.

This technique reduces the cost of the procedure
by limiting the surgical time and only using one
anchor. The carbon footprint is also affected: van
Egmond et al.'? used the notion of the 5Rs to limit
the carbon footprint of surgeries: refuse (single use),
reduce, reusable, repurpose, recycle. A reusable
screwdriver is one of the instruments for this
procedure.

Making reasonable changes in our practices such
as reducing the number of suture anchors per pa-
tient should not be associated with a risk of failure
due to incomplete healing as the Hybridge tech-
nique criteria are considered (Fig. 9).” Thus, patients
should be nonsmokers, without hypercholesterole-
mia, and the muscular fatty infiltration index should
be less than 2 (Table 4).°"’

Conclusions
The Zipknot technique is a procedure to repair iso-
lated supraspinatus tears. There is a relatively short
learning curve. At a time when the carbon footprint of
surgeries is an issue, this is a reliable and economical
option using a single anchor.
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Fig 9. Hlustration of an arthroscopic subacromial view from
posterior portal in beach chair position on a left shoulder,
showing final aspect with Hybridge technique’: It combines a
central knotless tensile band and a peripheral suture bridge
with only 3 anchors.

Table 4. Fatty Infiltration Index Classification of Goutallier:
Measurement of Fat in Rotator Cuff Muscles on Preoperative

MRI

Grade Amount of Fat in Muscles
Grade 0 Normal muscle
Grade 1 Muscle contains some fatty steaks
Grade 2 Fatty infiltration, but still more muscle than fat
Grade 3 Equal amounts of fatty infiltration and muscle
Grade 4 More fatty infiltration than muscle is present

MRI, magnetic resonance imaging.
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