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Abstract Surgical approaches to repair or reconstruct the
medial knee structures note caution to avoid the sartorial

branch of saphenous nerve. However, the approximate area

of potential iatrogenic nerve injury has not been previously
described in relation to landmarks for a medial knee

reconstruction. The purpose of this study was to define the

course of the sartorial branch of the saphenous nerve in
relation to the superficial medial collateral ligament.

A total of ten non-paired, fresh-frozen cadaveric knees, with

no evidence of prior injury or disease were utilized.
Dissection to identify the medial knee structures was per-

formed. The sartorial branch of the saphenous nerve was

identified in all specimens. The perpendicular distance
from the anterior border of the superficial medial collateral

ligament 2 cm distal from the joint line to the sartorial

branch of the saphenous nerve was 4.8 ± 0.9 cm. The
distance from the anterior border of the superficial medial

collateral ligament to the sartorial branch of the saphenous

nerve decreased as the distance was increased distally with
a mean distance of 4 cm (4.1 ± 0.8 cm) distal from the

joint line and 6 cm (3.8 ± 0.8 cm) distal from the joint
line. We have characterized the surgically relevant land-

mark anatomy of the sartorial branch of the saphenous

nerve in regards to performing a repair or reconstruction of

the medial knee structures. Familiarity with these anatomic
landmarks and associated distances from the sartorial

branch of the saphenous nerve, we can assess the potential

area of vulnerability to this nerve branch intraoperatively.
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Introduction

Injuries to the medial knee structures comprise the most

commonly injured ligaments of the knee, and are fre-

quently found in patients with valgus instability about the
knee joint [12, 15, 22, 26]. Surgical treatment of medial

knee injuries has recently gained interest in the literature;

of which, the most commonly repaired or reconstructed
structure is the superficial medial collateral ligament [5, 10,

11, 20, 23, 35]. The superficial medial collateral ligament

consists of one femoral and two tibial attachments, which
have been separately defined as the proximal and distal

divisions [21]. Anatomically, the femoral superficial med-
ial collateral ligament attachment is located approximately

6.0 mm posterior to the medial epicondyle, whereas the

distal tibial attachment of the superficial medial collateral
ligament is located approximately 6.0 cm distal to the

medial joint line [21, 34].

Recent literatures [5, 10, 11, 20, 23, 35] describing a
surgical approach to repair or to reconstruct the medial

knee structures note caution to avoid the sartorial branch of

saphenous nerve, which provides sensation to the medial
part of the leg, knee, calf, and ankle. The position of the

sartorial branch of the saphenous nerve has been previously

described for knee arthroscopy in reference to the anterior
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border of the sartorius [7] and for its relationship to the

tibial attachment of the pes anserine tendons and the dis-
tance from the medial femoral epicondyle [3]. However,

the approximate area of potential iatrogenic nerve injury

has not been previously described in relation to landmarks
for a medial knee reconstruction.

The proximity of the saphenous nerve to the medial

portion of the knee makes it vulnerable to potential iatro-
genic injury. Surgical transection or injury to the saphenous

nerve has been reported as a complication of arthroscopy
[9], medial approach knee injection [18], hamstring tendon

harvest [4], saphenous vein harvest [25], and fasciotomy

[28]. One study reported an isolated injury rate of 23% to
the sartorial branch after autogenous hamstring harvesting

[29]. In agreement with other authors, the nerve damage

was permanent in 80% of the clinical cases [4, 27, 29, 33].
Accurate knowledge of the location of the sartorial

branch of the saphenous nerve is necessary to avoid iat-

rogenic nerve injury [29] while at the same time being able
to fully repair or reconstruct the medial knee structures to

their native anatomic state. The purpose of this study was

to define the course of the sartorial branch of the saphenous
nerve in relation to the superficial medial collateral liga-

ment, and to provide a clinically relevant guide to evoke

caution and consideration for this nerve during a medial
knee repair or reconstruction.

Materials and methods

A total of ten non-paired, fresh-frozen cadaveric knees,
with an average age of 61.7 years (range 43–81 years),

with no evidence of prior injury or disease were utilized for

this study. Knees were stored at -20"C and thawed over-
night prior to dissection.

Dissection to identify the medial knee structures was

performed. The incision was initiated proximally 2 cm
anterior and proximal to the medial epicondyle and con-

tinued distally to the level of the pes anserine tibial

attachment. The distal aspect of the incision split the dis-
tance between the anterior tibial crest and the posterome-

dial border of the tibia. The semitendinosus, gracilis, and

sartorius muscles and tendons were identified and deeper
dissection just distal to the semitendinosus was performed

to enter the pes anserine bursa. The superficial medial

collateral ligament was identified deep within the pes
anserine bursa [21]. During dissection, we were careful to

identify the course of the sartorial branch of the saphenous

nerve in relation to landmarks. These landmark-based
distance measurements were recorded in reference to the

perpendicular distance from the adductor tubercle and

medial epicondyle and 2, 4, and 6 cm distal to the medial
joint line along the anterior border of the superficial medial

collateral ligament (Figs. 1, 2). The knees were placed in

30" of knee flexion and one examiner measured all of the
distances, while a second examiner verified the identified

Fig. 1 Diagrammatic representation of the medial knee and the
course of the saphenous nerve and associated sartorial and infrapa-
tellar branches. Distance measurements (mean ± SD) are noted in
relation to the described landmarks. Please refer to Table 1 for
additional information

Fig. 2 Dissection demonstrating the course of the sartorial branch of
the saphenous nerve (medial view, left knee)
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structures in relation to the pertinent landmarks and the

subsequent recorded measurements.

Results

The sartorial branch of the saphenous nerve was identified

in all specimens (Fig. 1; Table 1). The branching of the
nerve varied among specimens from the saphenous nerve

to the sartorial and infrapatellar branches. Distances are
reported in mean and SD. The perpendicular distance to the

sartorial branch of the saphenous nerve from the adductor

tubercle was 5.0 ± 1.1 cm. The perpendicular distance to
the sartorial branch of the saphenous nerve from the medial

epicondyle was 6.1 ± 1.0 cm. The perpendicular distance

from the anterior border of the superficial medial collateral
ligament 2 cm distal from the joint line to the sartorial

branch of the saphenous nerve was 4.8 ± 0.9 cm. The

distance from the anterior border of the superficial medial
collateral ligament to the sartorial branch of the saphenous

nerve decreased as the distance was increased distally with

a mean distance of 4.1 ± 0.8 cm, 4 cm distal from the joint
line and 3.8 ± 0.8 cm, 6 cm distal from the joint line.

Discussion

The surgical approach for medial knee repairs and recon-
structions predominantly utilize an anteromedial incision

[5, 6, 10, 11, 20, 23, 35]. The present study defined the

locations of the sartorial branch of the saphenous nerve,
and characterized safe zone for a medial knee reconstruc-

tion that does not compromise this important branch of the

nerve. The most important finding of the present study was
that the sartorial branch of the saphenous nerve courses

slightly posterior to the medial knee structure, which is

most commonly repaired or reconstructed and is in agree-
ment with other authors [7]. Furthermore, the surgical

incisions and dissections performed along both femoral

attachments of the main medial knee structures and also
anterior to the posteromedial aspect of the tibia should

avoid its course.

The saphenous nerve is the major cutaneous branch of

the femoral nerve, which originates from the second, third,
and fourth lumbar rootlets as part of the lumbar plexus.

Disruption of the saphenous nerve at the knee can result in

a spectrum of neuropathy ranging from inconsequential
sensory loss [1] to painful neuralgia; classically described

as ‘‘burning, electrical shock-like’’ sensations [4]. The

sectioned nerve can also develop into a painful neuroma,
which has been described in cases where the axonal

regrowth process is blocked, possibly by scar tissue, and
these sprouts turn back toward the cell body and form a

tangle of nerve endings. Ectopic nerve firings from these

neuromas can give rise to painful sensations [2, 30].
The saphenous nerve travels with the femoral artery in

the adductor (Hunter’s) canal until exiting the canal with the

saphenous branch of the inferior genicular artery at the
lower part of the adductor magnus muscle [14]. Upon its

emergence from Hunter’s canal, the saphenous nerve

divides into infrapatellar and sartorial terminal branches.
The infrapatellar branch travels anteriorly and courses

inferior to the patella to innervate the anteromedial aspect of

the knee [8]. The sartorial branch has been reported to
primarily have a vertical course, deep to the sartorius

muscle along the medial side of the knee [3]. It becomes

subcutaneous between the sartorius and gracilis muscles,
and then continues inferiorly with the great saphenous vein

to provide sensation to the medial part of the leg, knee, calf,

ankle [3, 32], and extends as far as the first metatarsal [24].
One limitation of the present study was that we did not

measure the course of the infrapatellar branch of the

saphenous nerve. The infrapatellar branch of the saphenous
nerve is the primary articular afferent branch of the

saphenous nerve [19]. This branch splits from the saphe-

nous nerve in a highly variable fashion [16, 30], and
innervates the inferomedial capsule, patellar tendon, and

overlying skin. The rate of iatrogenic infrapatellar nerve

injury with open techniques has been studied for anterior
cruciate ligament and meniscal surgery, and incidences

have ranged from 21 to 69% [13, 17, 31, 33]. Due to the

location of the superficial medial collateral ligament and
associated landmarks in the present study, focus was set

primarily on the sartorial branch of the saphenous nerve,

Table 1 Quantitative
relationships of sartorial branch
of the saphenous nerve to
medial knee landmarks

Relationship Mean distance ± SD (range)

Perpendicular distance to sartorial branch from anterior
border of the sMCL at

2 cm Distal from joint space 4.8 ± 0.9 cm (3.0–7.0 cm)

4 cm Distal from joint space 4.1 ± 0.8 cm (2.5–6.0 cm)

6 cm Distal from joint space 3.8 ± 0.8 cm (2.5–5.5 cm)

Perpendicular distance to sartorial branch from adductor tubercle 5.0 ± 1.1 cm (3.0–7.0 cm)

Perpendicular distance to sartorial branch from medial epicondyle 6.1 ± 1.0 cm (4.5–8.0 cm)
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because the infrapatellar branch is most often transected

during medial knee surgical approaches. In the present
study, we also did not perform an interclass correlation

between different examiners to determine repeatability.

However, all our measurements were made by one exam-
iner to minimize this variance, and further consultation

from orthopedic surgeons and anatomists was commonly

utilized to verify the measured structures and pertinent
landmarks. The study also had a limited number of non-

paired cadaveric specimens available, and despite our
consistent numbers and low standard deviation, a more

extensive anatomical study may provide insights into

potential variances not previously described.

Conclusion

We have characterized the surgically relevant landmark

anatomy of the sartorial branch of the saphenous nerve in
regards to performing a repair or reconstruction of the

medial knee structures. Familiarity with these anatomic

landmarks and associated distances from the sartorial
branch of the saphenous nerve, we can assess the potential

area of vulnerability to this nerve branch intraoperatively.

The clinical relevance of this study is to assist surgeons in
minimizing the risk of injury to the nerve during the

selection of the surgical approach, dissection strategy, and

retractor placement.
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