Technical Note

Achilles Allograft Fiber Track Graft Preparation ®

Technique for Anterior Cruciate Ligament
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Abstract: Anterior cruciate ligament rupture is a common orthopaedic injury, with reconstruction the treatment of
choice for active individuals. Graft selection is an important consideration for surgical planning. Achilles tendon allograft is
a graft choice most likely used in cases of revision anterior cruciate ligament reconstruction. This technical note discusses
an approach to Achilles tendon allograft preparation that respects and follows the rotation of the fibers of the Achilles
tendon. Key considerations in the use of this technique include (1) identifying the rotational fiber tracks, (2) performing
careful dissection along the identified tracks of the fibers, and (3) ensuring an appropriate graft width based on patient
size, all of which are crucial for the success of this unique technique. The preservation of the rotational fibers provided by
this technique may have the potential to result in increased tensile strength and better clinical outcomes.

Anterior cruciate ligament (ACL) rupture is a com-
mon orthopaedic injury experienced by many pa-
tients each year." When injured, the ACL is often treated
via ACL reconstruction (ACLR). There are a host of
factors that influence the success of ACLR, such as
tunnel positioning, graft selection, and patient charac-
teristics.”* On the basis of the chosen graft, preparation
techniques may influence the strength of the graft. Any
ACL graft, whether an autograft or allograft, should have
sufficient length and width to accommodate proper
positioning in the graft placement process to foster the
best patient outcomes.”°

In recent years, the use of allografts for ACLR has
risen exponentially.” Allografts provide several advan-
tages in the operating room, such as the absence of
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harvest-site morbidity, a predictable graft size, and
decreased operative times.””* It should be noted, how-
ever, that allografts are associated with a few disad-
vantages, including increased costs and the potential for
delayed healing.® The Achilles tendon has become an
increasingly popular allograft for ACLR in recent years,
with positive outcomes of both primary ACLR and
revision ACLR in several studies.”'' The Achilles
tendon provides several advantages, such as sufficient
graft length, sufficient graft width, a bone block, and
the ability to use the excess allograft tendon for
additional ligament reconstruction.'”'* Additionally,
it can be used to combat rotatory instability, which is
a common cause of primary reconstruction failure.'”

Many techniques have been described regarding
Achilles tendon allograft preparation and use in ACLR.
However, none to our knowledge give attention to the
90° rotational fiber track (Fig 1) that the Achilles
tendon is known to possess.'®'” This technical note
describes a fiber track harvest method that may allow
for additional graft stability and strength (Video 1).

Surgical Technique
The fresh-frozen Achilles allograft is delivered to the
surgical suite. On arrival, the sterile sealed envelope is
opened and inspected. The Achilles allograft is then
placed in a warm 0.9% saline solution bath on the back
table to defrost (Fig 2). The back table has been previ-
ously set up with the necessary instruments to prepare
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Fig 1. Achilles allograft sample: superior view, with bone
block positioned on left side and Achilles tendon extending to
right side. The fiber track path of the tendon is indicated by
solid black lines. The red dashed lines indicate possible inci-
sion locations to maintain and follow the general fiber track
path. The white double arrow indicates that the width be-
tween the 2 incisions should be 10 mm.

the allograft for use (Table 1). After the allograft has
finished thawing, it is examined with special attention
to the fiber track (Fig 3). Once the general fiber track is
decided, the initial line is drawn with a sterile, latex-
free—tip surgical marker (Fig 4). During this process,
careful attention is paid so that this line follows 1 fiber
track and so that the fiber chosen will allow for enough
room for the 10-mm width requirement. After the
initial line is drawn, careful measurement is performed,
and a second line is drawn to result in a 10-mm width
(Fig 5). Careful dissection using a scalpel is now per-
formed following the 2 previously drawn lines (Fig 6).
This will result in excess tendon removal (Fig 7). At this
point, the same longitudinal lines are followed to result
in a bone block with the same width (10 mm). An
oscillating bone saw is used to trim the bone block along
these lines (Figs 8 and 9). The final measurement is
now made to result in a bone block with a 10-mm
depth (Fig 10), followed by an appropriate cut
(Fig 11). At this point, the graft is cleaned of any
remaining extra tissue (Fig 12). The bone block is
further shaped using a rongeur to ensure easy passage

Fig 2. A sterile, sealed envelope containing the fresh-frozen
Achilles allograft is opened and inspected in the surgical
suite. The Achilles allograft is then placed in a warm 0.9%
saline solution bath on the back table to defrost. After thaw-
ing, the allograft specimen is examined to identify the fiber
track.

Table 1. Instruments Required for Achilles Allograft
Preparation

Oscillating saw
Graft-sizing block

Sterile marker

Millimeter latex-free ruler
Scalpel

Scissors

Forceps

of the graft through the planned bone tunnel (Fig 13).
A graft-sizing block is then used to assess the size and
shape of the graft for the corresponding tunnel in the
patient (Fig 14).

Discussion

ACL injuries remain a common orthopaedic injury,
with ACLR as one of the mainstays of treatment.' Graft
selection in primary and revision ACLR remains a large
factor of consideration regarding surgical treatments
and outcomes.’ Allograft use for ACLR has risen in
recent years,”” particularly among patients of older
age” and among young athletes.'’ Achilles tendon al-
lografts remain one of the most popular allograft
choices of surgeons. A variety of Achilles tendon allo-
graft techniques have been described; however, no
studies have used or evaluated the fiber track preser-
vation approach.

There are several key considerations regarding the
use of the fiber track preparation technique (Table 2).
The first, most important step for successful graft
preparation in this harvest procedure is the careful
examination of the graft to identify the rotational fibers
of the Achilles tendon. Without proper identification of
these rotational fibers, excessive rotational fibers are at
risk of being destroyed during the preparation process.
The second step for successful graft preparation is
careful dissection following the track of the rotational
fibers to minimize excess fiber disturbance. The final

Fig 3. Superior view of allograft, with bone block positioned
on left side and Achilles tendon extending to right side. The
fiber track path of the Achilles allograft is identified and
indicated by the black dotted and dashed lines.
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Fig 4. Superior view of allograft, with bone block positioned on left side and Achilles tendon extending to right side. An initial
line is drawn to mark the fiber track using a sterile, latex-free—tip surgical marker. During this process, careful attention is paid so
that this line follows 1 fiber track and so that the fiber chosen will allow for enough room for the 10-mm width requirement.

Fig 5. Superior view of allograft, with bone block positioned on left side and Achilles tendon extending to right side. After the
initial line is drawn, a sterile ruler (not shown) is used to measure a 10-mm width to accommodate the graft. A second line is
drawn to denote the outer boundary of the graft.

Fig 6. Superior view of allograft, with bone block positioned at bottom right and Achilles tendon extending toward top.
Careful dissection using a scalpel is performed following the 2 previously drawn lines. This will result in excess tendon
removal.
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Fig 7. Allograft with excess tendon removed. The bone block is positioned on the left side, and the Achilles tendon is extending
to the right side.

Fig 8. Superior view of allograft, with bone block positioned between surgeon’s thumb and index finger. An oscillating bone saw
is used to create the bone block. To maintain the 10-mm width, the same longitudinal lines used to establish the tendinous
portion of the allograft are followed to result in a bone block with the same width (10 mm).

Fig 9. Allograft with remnant bone tissue removed.

Fig 10. Allograft and bone block. A final measurement is made with a sterile ruler to result in a bone block with a 10-mm depth.
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Fig 11. A final cut with the oscillating saw is made to create a bone block with a 10-mm depth.

Fig 12. Allograft with bone block of correct size.

Fig 13. The bone block is trimmed to a bullet shape with a rongeur to establish its final shape.

Fig 14. Final specimen.
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Table 2. Pearls and Pitfalls of Rotational Fiber Track

Pearls

Pitfalls

The natural Achilles tendon fiber track should be carefully identified.

A marker should be used to note the fiber track path and where cuts
will be made.

During cutting, time should be taken to ensure that the fiber track is
followed.

The surgeon should avoid not taking the time to carefully identify
the fiber track.

Not drawing out the fiber track may cause the surgeon to lose the
fiber track.

There is a risk of not following the fibers during cutting.

step is ensuring that there is a 10-mm width of graft and
bone block because this size will help to ensure a
stronger graft. This 10-mm width restores the average
human ACL midsubstance width®; however, this is not
unique to this harvest procedure. Smaller graft widths
used for other grafts have been shown to have higher
failure rates.'®'” Ensuring that the 3 aforementioned
steps are undertaken is critical for the success of this
procedure involving an innovative fiber track harvest
method of graft preparation.

As with any reconstructive surgical procedure, there
are advantages and disadvantages to known surgical
approaches. The same consideration must be made with
this allograft preparation technique, especially consid-
ering that it proposes use of the rotational fiber track
(Table 3). Potential advantages of using the rotational
fibers for allograft preparation include maintaining the
natural fiber track of the Achilles tendon, which has the
potential for increased tensile strength of the graft. To
date, the strength of the rotational fibers has not been
well characterized, but there is potential for improved
surgical outcomes should the rotational fibers prove to
be of increased strength. Disadvantages of this prepa-
ration technique include a slightly increased operative
time to identify the fibers, decreased opportunity for
error when making the graft cut, and finally, a lack of
current evidence showing improved surgical outcomes.

This study provides an Achilles tendon allograft
preparation technique with special attention to the
rotational fiber track within the Achilles tendon. This
graft preparation technique may have the potential to
result in additional tensile strength owing to the
extension and preservation of the rotational fibers.
Further investigations should be conducted to assess the
tensile strength and clinical patient outcomes with this
graft preparation method.

Table 3. Advantages and Disadvantages of Rotational Fiber
Track

Advantages
Maintains natural fiber track of Achilles tendon
Potential for increased tensile strength of graft
Potential for improved surgical outcomes
Disadvantages
Slightly increased operative time to identify fibers
No current evidence of improved surgical outcomes
Less room for error when making graft cut

Disclosure
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