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ABSTRACT

Introduction: The anatomical and topographical study of
insertion of the pes anserinus is of fundamental importance for
obtaining autogenous grafts in knee ligament reconstruction.

Aim: To evaluate the topographical parameters of insertion of
the pes anserinus in the medial region of the knee.

Materials and Methods: Seven cadavers were selected for
bilateral analysis of the knees. The following measurements
were obtained with a digital caliper: 1) bilateral distance from
the articular surface of the medial tibial plateau to the superior
border of the pes anserinus tendons; 2) bilateral distance from
the anterior tuberosity of the tibia to the insertion of the pes
anserinus; 3) bilateral distance from the insertion of the pes

anserinus tendons to their respective vinculas tendineas. The
data were analysed statistically by ANOVA and Tukey’s test
using the BioEstat 5.3 software.

Results: There was no significant difference in the measures
of the pes anserinus tendons in relation to the medial joint line.
Bilateral analysis showed variation in the distance between the
anterior tuberosity of the tibia and insertion of the pes anserinus
(p=0.2923), as well as in the distance between the insertion of
the tendons and their respective vinculas (p<0.01).

Conclusion: The distance between the flexor tendons and
medial tibial articular surface is a safe anatomical parameter. In
this respect, the tendon of the semitendinous muscle exhibits
less anatomical variation and greater reliability for providing
autogenous grafts in knee ligament repair.
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INTRODUCTION

In orthopaedics, knowledge of anatomical structures is fundamental
for surgical treatment in order to minimise the time of surgery, to
optimize outcomes, and to prevent complications [1-3]. At present,
the semitendinosus and gracilis tendons are one of the main graft
sources for knee ligament reconstruction and are also used for the
reconstruction of other joints [1,4-6]. The advantages of these grafts
include the absence of antigenicity because they are autologous
grafts, lower donor site morbidity when compared to the central
third of the patellar ligament, and preservation of the integrity of the
knee extensor mechanism [3-9].

The lack of knowledge of the anatomy of the pes anserinus
tendons that comprise the sartorius, gracilis and semitendinosus
muscles may lead to technical problems during their removal, such
as damage to the saphenous nerve and tibial collateral ligament,
difficulty in identifying the specific anatomical site of their insertion
[6,7,10], amputation of the graft, an inadequately short size, and
equivocal removal of the sartorius tendon [2-4]. Loss of one of the
tendons has been reported in the literature and requires the removal
of another graft from a second donor site [2-4,8,9]. These technical
difficulties can be overcome by increasing the knowledge of the
anatomical references of the donor site [3,4,10,11].

The objective of this study was to evaluate the topographical
anatomical parameters of insertion of the pes anserinus in the
medial region of the knee.

MATERIALS AND METHODS

The study was approved by the Ethics Committee of the School
of Medicine of Jundiai (Protocol 1.726.813). Seven formalin-
preserved adult cadavers (4 female and 3 male) from the Laboratory
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of Anatomy, School of Medicine of Jundiai, were selected. The
cadavers were submitted to dissection of the anteromedial region
of the right and left knees for exposure of the pes anserinus, anterior
tuberosity of the tibia, and joint line of the knee [12,13]. The following
measurements of the anatomical structures were obtained with a
150-mm digital caliper (Western PRO):

1. Distance (mm) from the articular surface of the medial Tibial
Plateau (PT) to the superior border of the Tendons (T) of the
sartorius, gracilis and semitendinosus muscles [Table/Fig-
1a]. For PT, a medial distance of 15 mm in relation to the
intercondylar area of the tibia was standardised.

2. Distance (mm) from the anterior Tuberosity of the Tibia (TAT) to
the insertion of the Pes Anserinus (PA) [Table/Fig-1b].

3. Distance (mm) from the insertion () of the gracilis and
semitendinosus tendons to the their respective vinculas (V)
[Table/Fig-1c].

For statistical analysis, the data were tabulated and bilateral
differences in the morphometric measurements were analysed
statistically by ANOVA using the BioEstat 5.3 software.

RESULTS

Anatomy Analysis: No anatomical variations were observed in the
insertion sites of the tendons that compose the pes anserinus. In
addition, there was no second vincula tendinea for the same muscle
or variations in the trajectory of the tendons. The tendons of the
semitendinosus and gracilis muscles originated in the distal third
of the medial region of the thigh and projected to the tendon of the
semimembranosus muscle. Both tendons were arranged in parallel
to the tendon of the sartorius muscle in the posteromedial region
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[Table/Fig-1]: Measurement of the millimetric distances of anatomical structures
with digital caliper 150 mm Western® PRO.
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[Table/Fig-2]: Distances between the tendons of the muscles that make up the
pes anserinus (T) and the antero-medial surface of the tibial plateau (PT). (L) Left;
(R) Right.
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[Table/Fig-3]: Distances between the anterior Tuberosity of the Tibia (TAT) and the

insertion of the Pes Anserinus (PA).
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[Table/Fig-4]: Distances between the insertion of the tendons of the muscles that

compose the pes anserinus () and their respective tendinous vincula (V). (L) Left;
(R) Right.

of the medial epicondyle. At the height of the sulcus of insertion of
the tendon of the semimembranosus muscle, the sartorius, gracilis
and semitendinosus tendons composed the pes anserinus, which
was facing the anteromedial aspect of the tibia. Projecting on the
subtendinous bursa of the sartorius muscle and anserine bursa, the
tendons of the sartorius, gracilis and semitendinosus muscles were
inserted on the anteromedial side of the tibia.

Morphometric and Statistical Analysis (ANOVA): Statistical
analysis did not reveal any significant difference in the bilateral
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comparison of of the distance between the tendons that compose
the pes anserinus and anteromedial surface of the tibial plateau
[Table/Fig-2] as well as in comparison of the distance of the anterior
tuberosity of the tibia between the left and right side [Table/Fig-3].
Bilateral statistical analysis of the distance between insertion of
the tendons that compose the pes anserinus and their respective
vinculas tendineas showed a significant difference (p<0.01) between
the right and left gracilis tendon and between the right and left
semitendinosus tendon. The same difference was observed between
the homolateral gracilis and semitendinosus tendons [Table/Fig-4].

DISCUSSION

With the advances in surgical techniques and the increase in the
incidence of traumatic injuries, knee ligament reconstruction has
become a common procedure in orthopedics, with the knee flexors
being the main graft sources. Greater emphasis on the anatomical
knowledge of this donor site can prevent undesired complications,
such as the incorrect identification of the gracilis and semitendinosus
muscles and amputation of the graft at the time of its extraction
[4,8,9,12].

Comparison of the flexor tendon measures in relation to the joint
showed similar lateral measures and little variance in the distance
between each flexor tendon and joint. In this respect, the mean
distance from the insertion of the pes anserinus to the medial
tibial plateau was 41.55 mm, which is an auxiliary reference for
identification and surgical planing. Similarly, Grassi CA et al.,
reported a mean difference of 41 mm (range: 37 to 60 mm) between
the articular surface of the medial tibial condyle [9].

Analysis of the mean distance from the insertion of the pes anserinus
to the TAT revealed no significant difference in laterality. Thus, this
anatomical reference might be useful for identifying the insertion of
the pes anserinus during surgical procedures. In the same study of
Grassi CA et al., the mean distance was 6.88+1 mm [9]. However,
these authors did not compare the right and left sides of the same
cadaver as done in our study, a fact impairing comparison in relation
to laterality.

Comparison of the measures to the insertion of the pes anserinus,
showed a greater distance for the vincula of the gracilis compared
to the semitendinosus. When the distance of each vincula alone
was analysed and compared between the right and left knee, the
distance of the vincula of the semitendinosus was found to be more
symmetric than that of the gracilis in terms of laterality. These results
suggest that during dissection it is easier to first look for and identify
the vincula of the semitendinosus since it is closer to the insertion
and little variation is observed between the right and left side.

CONCLUSION

The distance between the flexor tendons and medial articular surface
of the tibia is a safe anatomical parameter. The distance between the
insertion of the pes anserinus and anterior tuberosity of the tibia was
variable and differed significantly between the right and left knees.
The vincula tendinea of the semitendinosus muscle was closer to
the anterior tuberosity of the tibia, while the vincula tendinea of the
gracilis muscle was not a reliable anatomical parameter because of
the greater variability in the results.
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