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Ease of sutures management of suspensory fixation devices
in anterior cruciate ligament reconstruction: a technical note
Sai Krishna M L V, Hira Lal Nag, Anupam Gupta
Department of Orthopaedics, All India Institute of Medical Sciences (AIIMS), New Delhi, India

In this technical note, we used a quadrupled hamstring graft and an endobutton continuous loop (CL; Smith & Nephew,
Andover, MA, USA) as an implant for fixation of the graft on the femoral side and a bioscrew on the tibial side. The standard endobutton CL has a continuous loop for graft suspension and two high tensile sutures for shuttling through the
tunnels. The unloading or entanglement of these sutures is a common complication during the passage of the endobutton through the tunnels. In this technical note, we described a simple method for unlooping the looped high tensile sutures of the endobutton CL on the femoral side, which helps to avoid the aforementioned complication.
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INTRODUCTION
The anterior cruciate ligament (ACL) reconstruction procedure has undergone several modifications, with various
implants currently available for graft fixation [1–5]. The
interference screw provides excellent fixation modality,
although it has complications of screw divergence and
graft substance laceration [6]. Suspensory fixation devices are a lucrative alternative. Endobutton continuous
loop (CL; Smith & Nephew, Andover, MA, USA) is a suspensory fixation device comprised of a metal plate with
four holes [5–7]. Two central holes contain a continuous
loop for graft suspension. The other two peripheral holes
incorporate two separate high tensile sutures that aid the
passage of the endobutton–graft complex through the
tunnels and subsequent flipping of the endobutton on
the femoral side. Suture dislodgement from the button is
a potential but avoidable complication. Dislodgement of
even a single suture might impede the effective passage
or endobutton flipping, or both, necessitating a repeat of
the same process. Also, frequent entangling of the sutures
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while retrieving them from the skin of the femoral tunnel
side adds to the surgical time. In this technical note, we
describe a simple method for handling the sutures for
safe and easy passage of the endobutton.

TECHNIQUE
The procedure was conducted under spinal anesthesia
with the use of a pneumatic tourniquet. Standard anterolateral and anteromedial arthroscopic portals were
established, and diagnostic arthroscopy was performed.
Semitendinosus and gracilis tendons were harvested using an oblique incision over the anteromedial aspect of
the tibia. The harvested grafts were doubled over the continuous loop of the endobutton to generate an adequatesized quadrupled graft. The femoral and tibial tunnels
were prepared using appropriate guides and reamers
based on the graft diameter. A number 2 Ethibond suture
(Johnson & Johnson Inc., New Brunswick, NJ, USA) is
passed through the tunnels to act as a shuttling device
for graft passage. The mouth of the ethibond loop is at
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the tibial tunnel entry, and the tails are on the skin in line
with the femoral tunnel. The high tensile sutures of the
endobutton are looped over the mouth of the ethibond
shuttle (Fig. 1). The tail end of the ethibond is pulled
from the skin on the femoral side, carrying the looped
sutures along with it. At this point, the ethibond loop
carries eight threads, which creates a dilemma and may
result in the malapropos pulling of the sutures (Fig. 2). To
circumvent this avoidable hitch, after retrieving the ethibond and high tensile sutures of the endobutton on the
skin at the femoral side to unloop the sutures, the graft is
pulled back on the tibial side while the ethibond shuttle
stays (Fig. 3). The eight high tensile sutures (four looped
over ethibond shuttle) pass through the femoral tunnel,
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the soft tissue on the femoral side, before exiting on the
skin with the ethibond shuttle. When the graft is pulled
back on the tibial side, it also exerts a backward force on
the four high tensile sutures, which are looped over the
ethibond shuttle and exited on the femoral skin side.
The four high tensile sutures return but not their looped
counterparts because of the soft tissue constriction effect
of the femoral soft tissue, which opens up the space in
the loop on the skin side. This causes the space to open
up in the loop of high tensile sutures, allowing them to be
unlooped without becoming entangled or dislodged (Fig.
3). The ethibond is subsequently removed, and the graft
is shuttled by pulling the high tensile sutures and flipping
the button on the femoral side. After adequately tension-
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Fig. 1. (A) Passage of looped endobutton high tensile sutures via ethibond
shuttle (intraoperative pic). (B) Passage of
looped endobutton high tensile sutures
via ethibond shuttle (hand-drawn pic
depicting Fig. 1A). ① Looped high tensile
sutures over the shuttle. ② Endobutton
continuous loop with graft. ③ Ethibond
shuttle.

Fig. 2. (A) Retrieval of looped endobutton high tensile sutures on the femoral
side (intraoperative pic). (B) Retrieval of
looped endobutton high tensile sutures
on the femoral side (hand-drawn pic depicting Fig. 2A). ① Endobutton continuous loop with graft. ② High tensile sutures in the joint. ③ Looped high tensile
sutures over the ethibond shuttle on the
skin surface of femoral side. ④ Ethibond
shuttle.

Fig. 3. (A) Opening up of the looped endobutton high tensile sutures for easy unlooping (intraoperative pic). (B) Opening
up of the looped endobutton high tensile
sutures for easy unlooping (hand-drawn
pic depicting Fig. 3A) ① Endobutton continuous loop with graft. ② Looped high
tensile sutures on the femoral soft tissue
side, which acts as a constriction or neck.
③ Unlooping of the loop high tensile sutures on the skin end. ④ Pulling the graft
back to unloop the sutures on the femoral
skin surface.
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ing the graft using cycling motion, the tibial side of the
graft was fixed with a 2-mm wider hydroxyapatite-coated
bioscrew (compared to the diameter of the tibial tunnel).

DISCUSSION
The ACL reconstruction has undergone several modifications over time in terms of implant material and design,
as well as surgical techniques [1–4]. This has resulted in
both reductions in procedure time and improved graft
fixation. Endobutton CL is a fixation device on the femoral side consisting of a continuous loop that suspends
the autograft and two high tensile sutures for its passage
through the tunnels [5–7].
Dislodgement or entangling of the said high tensile
sutures can occur during the passage of the endobutton–
graft complex through the tunnels. If the said complication occurs, the passage of the graft and flipping of the
button will be hampered, requiring the same process to
be repeated and, consequent prolongation of surgical duration. This complication can occur during the passage
of the high tensile sutures through a shuttling device. The
two high tensile sutures are looped over the ethibond
shuttle and retrieved on the skin near the femoral side.
Once the ethibond shuttle and the looped high tensile
sutures of the endobutton are retrieved on the skin of the

femoral side, they need to be unlooped. This step may
result in an avoidable complication, such as unlodging of
the sutures from the button or entangling of the sutures,
which delays the procedure. To avoid this, we pull back
the graft on the tibial side, which opens up the loop on
the skin of the femoral side, allowing us to easily unloop
the high tensile sutures (Fig. 3) and proceed with graft
passage and button flipping.
This simple step, which has no pitfalls but may take
more time in the initial procedures, if incorporated into
the surgical practice as one of the routine steps, can aid
in the effortless unlooping of the sutures while avoiding
arduous complications of entanglement or suture dislodgement from the endobutton.
In conclusion, endobutton CL is frequently employed
in ACL reconstruction surgery for graft fixation over
the femoral side. Endobutton sutures can get easily entangled or unload while being retrieved from the femoral
side. This technical tip offers a simple and reproducible
technique for avoiding such complications while reducing the surgical duration.
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