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Abstract

The square knot is the gold standard for open surgi-
cal knot tying. One criticism of arthroscopic shoulder
surgery is that arthroscopic knots are not as secure
as square knots tied during traditional open surgery.

In this brief technical note, we describe a simple
technique for tying arthroscopic square knots
that the senior members of our group have been
using in clinical practice for several years with
successful results.

he square knot is the gold standard for open sur-

gical knot tying. One criticism of arthroscopic

shoulder surgery is that arthroscopic knots are

not as secure as square knots tied during tradi-
tional open surgery.! A square knot tying technique that
has been called the “most difficult to tie arthroscopically”
involves the inefficient maneuver of removing the knot-
tying instrument from one suture limb and applying it to
the other suture limb for each throw.2 Others have stated
that asymmetric tension in the suture limbs prevents for-
mation of a square knot.!

In this brief technical note, we describe a simple
technique for tying arthroscopic square knots that the
senior members of our group have been using in clini-
cal practice for several years with successful results.

TECHNIQUE
The first important concept in tying arthroscopic square
knots is that of post and nonpost limbs. In simple knots
with 2 suture limbs, the straight limb is under more ten-
sion and functions as the post limb; the other limb wraps
about the post limb and functions as the nonpost limb
(Figures 1A, 1C). When a half-hitch is thrown, these
laid-down limbs reside in 1 of 3 relationships. In the first

2 relationships, they are laid down with unequal tension,
creating half-hitches; one limb is wrapped around the
other’ (Figures 1A, 1C). In the third relationship, there is
no wrapping of one limb around the other, and the result
is a flat throw or an “overhand knot” without a post.*
This configuration is created when the throw is being laid
down with equal tension applied to the limbs in opposite
directions (Figure 1B). Here the post limb is not defined
by which limb passes through the knot pusher (captured
limb). As in open knot tying, application of differential
tension allows the hitch to be “spilled” or “flipped.” The
post limb may be switched at any point during suture
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passing simply by altering the tension on each limb,
either by pulling on the free limb or using the knot
pusher to pass-point and pull tension on the captured
limb’ (Figure 1).

In tying arthroscopic square knots, one-handed half-
hitches are sequentially thrown in alternating direc-
tions external to the working cannula. For each and
every throw, the free suture limb is passed around the
captured limb; by definition, the captured limb initially
appears as the post. Still external to the cannula, the
post is switched by applying differential tension to the
limbs; the captured limb is relaxed while the free limb

Figure 1. (A) The white

limb is the post limb, under
tension; wrapped around

it is the blue limb. (B)
Intermediate step in switch-
ing post limbs. The equal
tension being applied to the
suture limbs will result in a
flat throw. (C) The blue limb is under more tension and has
become the post limb.
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Figure 2. (A) The knot is
started with an underhand
throw. (B) Laid down flat with
equal tension on the limbs,
the knot is not expected to
maintain its integrity until the
next knot is thrown. (C) The
second throw is underhand.

(D) Tension is applied to the blue (post) limb, and the knot is slid down to the target tissue though not locked. The knot is held
in place until more knots are added. (E) The third throw is overhand. (F) As the knot approaches the target tissue, tension on
the free limb is relaxed, and tension on the knot pusher is increased to equalize the tension in the limbs. The knot becomes

a square laid down with equal tension on the limbs. (G) The fourth throw is underhand. (H) As the knot approaches the tar-
get tissue, tension on the free limb is relaxed, and tension on the knot pusher is increased to equalize the tension on the
limbs. The knot becomes a square laid down with equal tension on the limbs. () The fifth throw is overhand. (J) As the knot
approaches the target tissue, tension on the free limb is relaxed, and tension on the knot pusher is increased to equalize the
tension on the limbs. The knot becomes a square laid down with equal tension on the limbs. (K) The final knot is tightened.

is pulled taut and becomes the post. Configuring each
throw with the free limb as the post allows the knot
pusher to gently pull or draw down the throw through
the cannula to the repair site under minimal to no ten-
sion. For the throw to be laid flat, the next maneuver is
critical. As the throw approaches the target tissue, ten-

cannula, thereby allowing the knot pusher to assume a
linear piston motion. This setup helps minimize suture
manipulation and friction, which can contribute to
suture material fatigue and failure. When tying square
knots, we usually lay 5 throws: The first 2 hold the knot
in place, and 3 flat throws provide backup.

“When tying square knots,

we usually lay 5 throws:

The first 2 hold the knot in place, and 3 flat throws

provide backup.”

sion is relaxed from the post (free) limb, and the knot
pusher is used to pass-point the captured limb (Figures
2F, H, J). Differential tension is applied to the limbs
(more tension on the captured limb than on the free
limb). As the tension on the limbs equalizes, the half-
hitch starts to invert. At the precise moment the throw
begins to flip, equal tension is applied to the limbs, and
a flat throw is laid down. This step is repeated with
throws in alternating directions.

When we tie an arthroscopic square knot, we begin by
using a loop suture grasper to identify the suture limbs
and ensure they are not tangled. We usually place the
knot pusher on the limb closest to the working cannula
so that we can then create a line of pull for the captured
limb that closely approximates the axis of the working

The first half-hitch is thrown external to the work-
ing cannula, the post is switched to the free limb,
and the throw is floated down to the repair site under
no tension (Figure 2A). Tension is not applied with
the knot pusher until the first throw lies flat (Figure
2B). The second throw is made in the same direction,
identical to the first, and floated down (Figure 2C). At
this point, the 2 throws are in half-hitch configuration.
Only after the knot has been fully drawn down is the
knot pusher used to pass-point and tighten the half-
hitches. It is critical that the same post is maintained
while throwing these first 2 knots. If any differential
tension is placed on the post and free limbs, the knot
will lock prematurely, before apposing the target tis-
sue. Although the 2 half-hitches are not locked, they
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Figure 3. The final knot consists of 2 full square knots (4
flat throws).

provide enough friction to keep the evolving knot
and hence the repair in place until subsequent lock-
ing throws can be made (Figure 2D). The third throw
is made in the opposite direction and is floated down
to the cinched knot (Figure 2E). Before the throw is
seated, however, tension is relaxed on the post (free)
limb, the knot pusher is used to pass-point, and tension
is applied to the captured suture (Figure 2F). At the
precise moment the throw begins to flip, equal tension
is applied to both suture limbs. With the line of pull at
almost 180°, the throw lies flat. The fourth and fifth
throws are sequentially made in alternating directions
and are laid flat in similar fashion (Figures 2G-2K).
Suture tails are then trimmed to 3 mm. On completion,
the 5-throw knot has the configuration of 2 identical
half-hitches about a common post and 3 flat throws
creating 2 square knots on top (Figures 3, 4).

DiscussioN
Much attention has been focused on arthroscopic knots
and their purported inability to do what open square
knots do. Many different knots have been developed in
an attempt to reproduce the open square knot function.
Although a technique for tying arthroscopic square knots
has been described before, its use in clinical practice
has not, presumably because of its reported difficulty.
In this article, we have presented a simple, reproducible

Figure 4. Time sequence of tying arthroscopic square knot
in vivo. (A) The knot pusher is the post strand. (B) The
tension is being equalized on both strands to transition

to no post. (C) Equal tension for a square throw. (D) Final
square knot.

method for tying arthroscopic square knots. Studies have
been done to evaluate the biomechanical function of the
arthroscopic square knot.®
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