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Abstract

Background
Graft harvesting is an important step when performing ligament reconstruction. The anterior approach is a
well-described technique for hamstring tendon harvesting as it is commonly used for anterior cruciate
ligament reconstruction, as an anterior incision is required to drill the tunnel. However, in case of gracilis
harvesting for ankle ligament reconstruction, an anterior approach could lead to unnecessary complications
and donor-site morbidity, and therefore the posterior approach is preferred, as it decreases complications
and morbidity.

Purpose
To report donor site morbidity following gracilis harvesting using a posterior approach for anatomic ankle
ligament reconstruction.

Methods
Between January 2023 and March 2025, 33 patients underwent anatomic ankle ligament reconstruction with
a gracilis autograft for chronic ankle instability. In 2 patients, it was not possible to harvest the gracilis due to
obesity, leaving 31 patients for assessment. The gracilis was harvested in flexion or extension position,
based on the BMI of the patient. The authors noted graft length, diameter, time to harvest the gracilis, and
whether patients had any neuropathy of the saphenous nerve or discomfort around the donor-site.

Results
The remaining 31 patients comprised 12 males, and 19 females, were aged 36.8 ± 12.6 (range, 17–60) with a
BMI of 27.1 ± 4.4 (range, 18–37). Of the 31 patients, the gracilis was harvest with the knee flexed in 30 (97%),
and knee extended in 1 (3%). The length of the graft was 18.9 ± 2.9 cm, and was cut to 13.8 ± 0.6 cm, with a
diameter proximally of 3.7 ± 0.4mm and distally of 3.9 ± 0.5mm. The time to harvest the graft was 6.6 ± 4.3
minutes. At a follow-up of 5.1 ± 3.8 months, 1 patient reported neuropathy of the saphenous nerve, and 5
reported discomfort around the donor-site, which resolved in 3.

Conclusion
Gracilis harvesting using the posterior approach is a safe technique with minimal complications and donor-
site morbidity.

Background
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Gracilis tendon harvesting conventionally involves an anteromedial approach on the proximal tibia at the level
of the pes anserinus, which is used by the majority of surgeons. This surgical approach has been associated
with complications, including injury to the infrapatellar branches of the saphenous nerve, premature graft
amputation, and unintentional gracilis harvesting when only the semitendinosus tendon is required [1–4].

Prodromos et al.[5] recommended a primary posterior approach to guide harvesting via a reduced anterior
approach, avoiding risk of premature sectioning due to adherence.The technique has undergone several
modifications to reduce complications and improve postoperative outcomes [6, 5, 7–9]. This approach was
believed to simplify the identification of hamstring tendons, reduce saphenous nerve injury, and prevent
premature amputation of the tendons [5]. Several studies have been published regarding the posterior
approach to harvest the graft followed by anterior cruciate ligament reconstruction. However, in the case of
graft harvesting for ankle ligament reconstruction, it is even more important to minimize donor-site morbidity
at the knee.

The principal objective of the present study was to report the clinical outcomes of harvesting the gracilis
tendon using the posterior approach, especially terms of nerve injury, .

Methods
Between January 2023 and March 2025, 33 patients underwent anatomic ankle ligament reconstruction for
chronic ankle instability using a gracilis autograft harvested through the posterior approach. The gracilis was
harvested in flexion or extension position, based on the BMI of the patient. All patients provided informed
consent, and study was approved by a local ethics committee (E2026-12).

Preoperative assessment
All patients underwent standard ankle assessment (clinical examination, X-ray, MRI). Patients were assessed
whether they underwent previous knee surgery with hamstring graft harvesting.

Surgical technique
The patient is positioned with the lower limb in external hip rotation and knee flexion (Figs. 1 and 2). The
surgeon positions themselves on the medial side of the knee. The tendons in the popliteal fossa are located
by rotating the foot externally to stretch the structures. A transverse incision of a few centimetres centered
on the tendons is made, if possible in a flexion crease, which will be enlarged if necessary. The subcutaneous
tissue is dissected and then the tendon fascia is opened using Metzenbaum scissors or a dissector.

The semitendinosus tendon can be identified as the largest and most lateral tendon, while the gracilis tendon
is more medial and superficial. The tendon is isolated and pulled outside. To facilitate this, knee flexion can
be increased (Fig. 3).

The gracilis tendon is harvested in retrograde using a closable stripper. The stripper is oriented towards the
proximal insertion of the tendon in the direction of the pubis (Fig. 4). The graft is extracted at the incision
site, and the distal stump is left in place (Fig. 5). The muscle fibres are removed using Mayo scissors. The
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harvested tendon is measured and cut to 14 cm to form the graft. Then the skin is closed with absorbable
sutures.

The graft is then prepared by a non-absorbable running suture of both ends over 1 cm. The surgeon then
continues with the arthroscopic procedure of reconstructing the ankle ligaments.

Postoperative rehabilitation
Patients are required to use a walking boot for 3–4 weeks, and are allowed weight-bearing. Physiotherapy is
started after this period.

Intra- and post-operative assessment
Intraoperatively, the authors noted graft length, diameter and recorded the time to harvest the gracilis. At a
follow-up of minimum 4 weeks following the surgery, an observer assessed the joint range of motion and
stability with examination for laxity using external manoeuvres. Furthermore, sensory-motor deficits are
examined, and whether patients had any neuropathy of the saphenous nerve or discomfort on a numeric
rating scale (0, no discomfort; 10, maximum discomfort) around the donor-site. In case of no saphenous
nerve injury or discomfort, no further follow-ups were required.

Statistical analysis
Due to the small cohort size, only descriptive statistics were used to summarise the data. No sample size
calculation was performed, as all patients registered were enrolled.

Results
Of the 33 patients, it was not possible to harvest the gracilis through the posterior approach due to obesity in
2 patients, leaving 31 patients for assessment (Table 1). The remaining 31 patients comprised 12 males, and
19 females, were aged 36.8 ± 12.6 (range, 17–60) with a BMI of 27.1 ± 4.4 (range, 18–37). Of the 31 patients,
the gracilis was harvested with the knee flexed in 30 (97%), and knee extended in 1 (3%).
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Table 1: Patient characteristics of the initial and final cohort    

    Initial cohort (n = 33)   Final cohort (n = 31)

    Mean ± SD Range       Mean ± SD Range    

    n   %         n   %      

  Age 36.5 ± 12.3 17 – 60   36.8 ± 12.6 17 – 60

  Weight
(kg)

78.3 ± 17.2 54.0 – 138.0   77.4 ± 17.3 54.0 – 138.0

  Height
(cm)

1.68 ± 0.1 1.55 – 1.93   1.68 ± 0.09 1.55 – 1.93

  BMI 27.5 ± 4.6 18.5 – 37.0   27.1 ± 4.4 18.5 – 37.0

  Female 21   58%         19   61%      

Abbreviations: BMI, Body Mass Index; cm, centimeter; kg, kilogram; SD, Standard Deviation

The length of the graft was 18.9 ± 2.9cm, and was cut to 13.8 ± 0.6cm, with a diameter proximally of 3.7 ± 
0.4mm and distally of 3.9 ± 0.5mm (Table 2). The time to harvest the graft was 6.6 ± 4.3 minutes (range, 2 to
25). At a follow-up of 5.1 ± 3.7 months, 5 reported discomfort around the donor-site, which resolved in 3
(Table 3). One patient reported neuropathy of the saphenous nerve, as this patient was obese (BMI, 32.7) it
took 25 minutes to identify the anatomic structures.

Table 2: Intraoperative characteristics          

    Final cohort (n = 31)  

    Mean ± SD   Range      

    n   %          

  Harvested graft length 18.9 ± 2.9   12 – 24  

  Graft length after sectioning 13.8 ± 0.6   12 – 15  

  Diameter graft proximal 3.7 ± 0.43   3 – 5  

  Diameter graft distal 3.9 ± 0.5   3 – 5  

  Graft harvesting time (min) 6.6 ± 4.3   2 – 25  

  Overall surgery time (min) 59.2 ± 12.0   39 – 89  

Abbreviations: BMI, Body Mass Index; cm, centimeter; kg, kilogram; SD, Standard Deviation



Page 6/13

Table 3: Postoperative characteristics        

    Final cohort (n = 31)  

    Mean ± SD Range  

    n   %        

  Follow-up time (months) 5.1 ± 3.7 1 – 18  

  Saphenous nerve injury 1   3%        

  Donor-site discomfort 5   16%        

Abbreviations: BMI, Body Mass Index; cm, centimeter; kg, kilogram; SD, Standard Deviation

Discussion
The most important findings of this study were that, harvesting the gracilis tendon through the posterior
approach is a safe and effective technique, with minimal donor-site morbidity. In a recent systematic review
by Thamrongskulsiri et al.[10], the authors found that anteromedial approaches for hamstring harvest had
higher rates of saphenous nerve injury and longer operative times compared to posteromedial approaches.
The anteromedial approach also resulted in a longer semitendinosus graft length. Furthermore,
Thamrongskulsiri et al.[10] found that the posteromedial harvest group reported higher cosmetic satisfaction
than the anteromedial harvest group, though overall satisfaction levels were similar between the groups. It is
worth noting that Thamrongskulsiri et al.[10] investigated graft harvesting for anterior cruciate ligament
repair, which might lead to different outcomes compared to graft harvesting for ankle ligament
reconstruction.

Harvesting through the posterior approach has several benefits; Roussignol et al.[9] found that the tendon
can be havested through an incision with a mean length of 26.5 mm, which could be further reduced in case
of good tendon palpation. Furthermore, posterior gracilis tendon harvesting leads to less saphenous nerve
lesions. In a study by Mochizuki et al.[11], the authors reported a 58% rate of postoperative hypoesthesia in a
series of 103 patients following anterior graft harvesting, and Sanders et al.[12] reported a 74% rate.
Furthermore, when nerve lesions occur, they are usually chronic. In the present study, there were minimal
nerve lesions as only 1 patient reported neuropathy of the saphenous nerve, and 5 reported discomfort
around the donor-site, which resolved in 3. Finally, the authors recommend harvesting the tendon with the
knee in flexion and the hip in external rotation, which relaxes the saphenous nerve.

In the authors’ experience, the graft length is shorter using the posterior approach, because it is cut more
proximally, but it is still sufficiently long to perform the reconstruction. Furthermore, more experience is
required as harvesting is more difficult and time-consuming, but it is commonly performed for anterior
cruciate ligament repair. It provides a more aesthetic outcome, especially as this procedure is often
performed in young athletic patients, as the scar is hidden in the popliteal fossa using the posterior
approach. This approach is unfortunately not possible in obese patients, as it is more difficult to use the
posterior approach, and therefore the anterior approach is preferred.
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Limitations
The results of this study should be interpreted with the following limitations in mind. First, these are only the
results of a small case series. Comparative studies could provide more information on the differences in
rates of nerve injury and donor-site morbidity. Second, due to the small cohort size it was not possible to
perform uni- and/or multivariable analysis to determine which patient characteristics influence the outcome.
Third, no clinical scores of the ankle were collected, as this was not the aim of the study.

Conclusion
Gracilis harvesting using the posterior approach is a safe technique with minimal complications and donor-
site morbidity, but is not preferred in patients with obesity.
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Figures

Figure 1

Location for incision for graft harvesting
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Figure 2

Patient postioning
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Figure 3

Pulling out the gracilis tendon
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Figure 4

The tendon is isolated and pulled outside. To facilitate this, knee flexion can be increased
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Figure 5

The gracilis tendon is harvested in retrograde using a closable stripper


