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Intraoperative assessment of the adequacy of the graft
length for semitendinosus-alone anterior cruciate ligament
reconstruction: a technical note
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Anterior cruciate ligament (ACL) reconstruction surgery rate has widely increased over past few years. Various graft options have been described in literature for reconstruction of ACL. Patellar tendon, semitendinosus alone, semitendinosus
with gracilis are commonly used as graft materials. A number of recent studies suggest sacrifice of gracilis tendon for ACL
reconstruction adversely affects hamstring strength. Many studies done in this regard have suggested the use of preoperative anthropometric data for estimating the adequacy of semitendinosus tendon alone being used in ACL reconstruction procedures. However there are no studies describing intraoperative assessment of the adequacy of graft length for
semitendinosus alone graft for ACL reconstruction. In this note we describe a technique for intraoperative assessment of
the adequacy of graft length of semitendinosus tendon for quadrupled semitendinosus alone graft or the need for harvesting gracilis along with semitendinosus tendon.
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INTRODUCTION
Hamstring tendons are used commonly for anterior
cruciate ligament (ACL) reconstruction. Quadrupled
semitendinosus alone and semitendinosus with gracilis
tendons have been employed as graft material by arthroscopy surgeons for ACL reconstruction with comparable clinical outcomes and patient satisfaction rates.
However, several studies have been done in past which
have suggested that harvesting both tendons adversely
affects functional activities demanding high hamstring
muscle strength like accelerating while sprinting, single
foot jumping [1–4].
Some studies have suggested the use of preoperative
anthropometric data including height, weight, leg length
for estimating the adequacy of length of semitendinosus
tendon to be used as quadrupled semitendinosus alone
graft in ACL reconstruction procedures [5–7]. Chiang et al.
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[7] in his study comprising of 100 patients concluded that
patients height had a significant correlation with length
of both semitendinosus and gracilis tendons in Chinese
population after multiple linear regression analysis. However, no study or technique has yet been described for
intraoperative assessment of length of semitendinosus
tendon and need for sacrificing gracilis along with it.
In this note we describe a technique for intraoperative
assessment of adequacy of the length of semitendinosus
tendon to be used as quadrupled semitendinosus alone
graft or the need for harvesting gracilis along with it and
using semitendinosus with gracilis graft for ACL reconstruction.

TECHNIQUE
Positioning
Positioned supine with either general anaesthesia, spinal
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alone or combined spinal-epidural techniques. Standard
arthroscopy draping technique was followed for proper
draping. Esmarch was wrapped to exsanguinate and
tourniquet inflated to 10–20 mmHg more than double
the systolic blood pressure.

Graft harvest
A 3-cm incision was given anteromedially on tibia midway between medial edge of tibial tuberosity and medial
edge of tibia after palpation and marking (Fig. 1). Subcutaneous dissection was done to expose the sartorius
sheath. A stab in the Sartorius sheath was given and
semitendinosus tendon was identified. All the fibrous extensions from the tendon were released especially in the
distal most region of the tendon. Two right angled clamps
were stretched to facilitate engaging the tendon harvestor
ConMed Linvatec (Utica, NY, USA) over the tendon (Fig.
2). The tendon was released proximally at its musculotendinous junction by gradually moving the harvestor proximally after adequate flexion of the thigh. The harvestor
was smoothly advanced while securing the distal end of
the tendon and the harvested proximal end was brought
out through the incision site.

that the graft reaching the ankle joint of that limb in over
90% of patients measured more than 28 cm and it was
successfully used as quadrupled semitendinosus alone
ACL graft. Thus, graft reaching the ankle joint has been
used as a rough indicator by us for adequacy of semitendinosus (ST)-alone ACL graft. Any harvest that fell short
of the ankle joint was augmented with gracilis tendon
and we proceeded with semitendinosus with gracilis graft
ACL reconstruction (Fig. 3).

Graft preparation
Graft was measured after separation of all the muscle
fibres and soft tissue from its proximal end using a peri-

Intraoperative estimation of adequacy of graft length
The tendon still being attached at its distal site was allowed to freely lie over the shin of tibia. It was observed

Fig. 2. After dissecting out semitendinosus from pes complex, all the
fibrous extensions were released from the tendon. Harvestor was locked
in over the semitendinosus graft ready to be harvested proximally first
from its musculotendinous junction as proximal as possible.

Fig. 1. A 22-year-old male patient with right sided complete anterior
cruciate ligament tear. Figure shows incision markings for harvesting
the graft-midway between the tibial tuberosity and medial border of
tibia guided by palpation for the pes complex. Dotted markings denote
the bony landmarks; tibial tuberosity and patella with standard anteromedial and anterolateral portals.

www.e-aosm.org

Fig. 3. After semitendinosus was released proximally from its musculotendinous junction, the graft was brought out from the incision and
was allowed to lie over the shin of the tibia while still being attached at
its distal end. Note the tendon reaching the ankle joint and measuring
30 cm. This tendon was quadrupled and used as semitendinosus alone
graft for anterior cruciate ligament reconstruction.
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osteum elevator. Graft was measured from the tibial
attachment and marked at 28 cm. Quadrupled over
TightRope (Arthrex, Naples, FL, USA) at femoral end and
tibial end was sutured to the 28 cm mark using 2-0 monofilament. The quadrupled graft was then tightened using
No. 2 FiberWire (Arthrex) on a straight needle and 4 knots
tied over the quadrupled graft using the ‘buried knot
technique’. Two knots being at 2 cm from either end and
the other two at extreme ends. Through the other end of
the quadrupled graft FiberTape (Arthrex) was passed and
quadrupled such that the loop and two free ends were
equal. Now the prepared graft was passed through the
graft sizer to know the thickness of both the ends.
Following this, tunnel preparation and graft fixation
was done using standard all inside ACL reconstruction
technique.

DISCUSSION
To achieve the desired 7-cm quadrupled graft construct
(2 cm inserted in the femoral tunnel, 3 cm intraarticular and 2 cm inserted in the tibial tunnel), the required
minimum tendon length would be 28 cm [8]. The length
of the harvested semitendinosus tendon is not constant
and directly related to height of the individual [6,9,10]. In
our setup we take into account the preoperative anthropometic data for estimating the length of semitendinosus
tendon and confirm its adequacy intraoperatively using
our technique. This technique of intraoperative assessment of adequacy of ST-alone graft acts as an easy and
fairly accurate guide. We have observed that in 90% of our
patient population harvested semitendinosus reaches
the ankle joint with an average graft length of 29.4 ± 1.3
cm and thus can be used successfully as semitendinosus

alone tendon graft.
Although comparable clinical outcomes and patient
satisfaction rates have been seen with both semitendinosus alone and semitendinosus with gracilis tendon
ACL reconstruction techniques [1–3]. However, studies
have suggested harvesting only semitendinosus tendon
instead of harvesting both semitendinosus and gracilis
in patient population demanding strong hamstring activity like atheletes, basketball players. Gobbi et al. [11]
suggested a possible internal rotation weakness on using
two tendons and suggested using semitendinosus tendon alone where ever possible. Bundi et al. [4] suggested
weakness in knee flexion on using both tendons and near
complete preservation of flexion on using semitendinosus alone.
This technique has a few limitations. Most of our patient population that we operate for ACL reconstruction
belong to an age group of 18 to 30 years, with height
ranging from 160 to 180 cm and a male to female ratio of
4:1. Hence, the accuracy of this technique in the outliers
cannot be accurately commented upon. This technique
is primarily aimed at supplementing the information
obtained by preoperative assessment of the adequacy of
semi tendinosus graft and identifying inadequacy of the
graft due to improper graft harvest. This technique has no
downside and using this can help in preventing unnecessary harvesting of gracilis tendon while maintaining the
adequacy of the graft.
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