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Saphenous Nerve in the Distal Adductor Canal:
Anatomic Position of the Nerve in Relation to
the Superficial Femoral Artery
Daryl S. Henshaw, MD, Robert S. Weller, MD

Abstract
Background: For ultrasound-guided saphenous nerve blockade within the adductor
canal, the location of the saphenous nerve relative to the superficial femoral artery may
be important for continuous blockade or low-volume, diagnostic block. Currently,
there are inconsistencies in the literature and anatomy textbooks as to the anatomic
relationship of these two structures in the distal adductor canal. Using anatomical
position to characterize structural relationships, the saphenous nerve has been
described or depicted as being either anterior or posterior to the artery, depending
on the reference. The objective was to determine the location of the saphenous nerve
relative to the superficial femoral artery in the distal adductor canal.
Methods: One lower extremity in 18 unenbalmed cadavers was dissected to examine
the relationship of the saphenous nerve to the superficial femoral artery just proximal
to the adductor hiatus. In 11 of 18 specimens, pre-dissection ultrasound examination
and dye injection adjacent to the structure thought to be the saphenous nerve was
performed. Standard anatomical position was used to describe the relationship of
the nerve and artery.
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Results: The saphenous nerve was found anterior (11/18) or anteromedial (7/18) to the
superficial femoral artery at the distal adductor canal. It was never found posterior to
the artery 0/18 (95% C.I. 0.0–0.158). Dye stained the saphenous nerve in 10/11 cases.
Conclusion: We found a consistent anatomic relationship between the saphenous
nerve and the superficial femoral artery in the distal adductor canal just proximal
to the adductor hiatus, with the nerve always anterior or anteromedial to the artery.

Introduction
The application of ultrasound to saphenous nerve (SAPH) blockade has led to a
number of descriptions for ultrasound-guided saphenous blockade within or distal
to the adductor canal.1-10 One such approach within the adductor canal is performed
at the mid-thigh level just proximal to the adductor hiatus. This approach is attractive
because of the ease of identifying the large superficial femoral artery (SFA) just
deep to the sartorius muscle. Additionally, at this location, SAPH blockade may
be achieved by injecting local anesthetic (LA) into the fascial compartment of the
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adductor canal without directly identifying
the nerve, which may not always be visible
on ultrasound. However, when placing a
catheter for continuous saphenous analgesia
or when using a low volume of LA, such as
for diagnostic or therapeutic blocks for pain,
the precise relationship of the SAPH relative
to the SFA may be important.11,12
Some have commented on the “remarkable
consistency” of the anatomy in the adductor
canal.11 Surprisingly, however, one can find
notable variability in both anatomy textbooks
and the current literature regarding the
anatomic position of the SAPH relative to
the SFA as they course distally in the adductor
canal (Figures 1 and 2). The purpose of this
study was to characterize the anatomic
position of the SAPH relative to the SFA in
a series of unembalmed cadavers, especially
the distal adductor canal just proximal to
the adductor hiatus.

Figure 1:
A. Figure 432. Cross-section through the middle of the thigh. (From Gray’s
Anatomy of the Human Body (online). Available at: http://www.bartleby.
com/107/illus432.html. Accessed March 14, 2012.)
B. Figure 416. A cross-section of the thigh through levels of the adductor canal.
(Permission pending from Woodburne RT. Essentials of Human Anatomy.
New York, NY: Oxford University Press, 1973: pg. 532 (fig. 416)).

Methods
For anatomic specimens donated to Wake Forest School of
Medicine, Institutional Review Board approval is not required
for dissection and study. Eighteen unenbalmed cadavers were
preserved by refrigeration and dissected within 2 weeks of
death. The cadavers were positioned supine with the thigh
externally rotated and the knee flexed approximately 20°.
Anatomical position was consistently used to characterize
the anatomy.13 With the leg in this position, the sartorius
muscle is anterior in the proximal thigh at its origin from
the anterior superior iliac spine, becomes medial at the distal
adductor canal, and inserts on the medial, proximal tibia.
In 11 of 18 cadavers, ultrasound examination of the
adductor canal was performed with a linear 13-6 MHz
transducer (Sonosite Turbo™, Bothell, WA) in the shortaxis view immediately proximal to the adductor hiatus.
There we identified the thick-walled, but collapsed SFA. After
putative identification of the SAPH — as a 1-3mm, round,
hyperechoic, honeycomb-like structure adjacent to the SFA –
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an in-plane needle was inserted from the anterior side of the
thigh and 0.2 ml of methylene blue was injected adjacent to
the identified nerve prior to the dissection (Figure 3). In the
remaining 7 cadavers, no pre-dissection dye was injected.
In all specimens, the skin and subcutaneous tissues overlying
the upper thigh were incised and reflected laterally to
minimize the likelihood of disturbing the nerve from its
native location. The femoral artery, vein, and nerve were
identified in the femoral triangle and the sartorius muscle
was divided and reflected caudally from its origin at the
anterior superior iliac spine. The aponeurosis connecting the
quadriceps and adductor muscles, and forming the roof of the
adductor canal, was incised to identify the SFA, the SAPH,
and the nerve to the vastus medialis. The adductor tendon
forming the adductor hiatus was identified, and the location
of SAPH relative to the SFA just proximal to the adductor
hiatus was recorded. Serial digital images were taken of all
dissections for later review, if necessary. In all specimens,
the dissection was extended and the nerve was followed to its
terminal branches on the medial leg for positive identification
of the SAPH (Figure 4).
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Figure 3: Ultrasound image from dyeinjection portion of the study. The needle
is shown approaching from the anterior
side of the leg between the vastus medialis
and the sartorius. The saphenous nerve is
anteromedial to the SFA.

Figure 2:
I. The short-axis image of the left neurovascular structures in the mid to
proximal femur. SN=saphenous nerve; SFA=superficial femoral artery.3
II. A. Probe and needle orientation for SAPH block in the distal adductor
canal (right thigh). B. Cross-sectional sonoanatomy of the distal adductor
canal. AM=adductor muscles; SM=sartorius muscle; VM=vastus medialis
muscle. Arrow points to the saphenous nerve (SAPH). C. Schematic
representation of the cross-sectional anatomy of the distal adductor canal
as it relates to the SAPH. 1=vastus medialis muscle, 2=sartorius muscle,
3=adductor longus muscle, 4=adductor magnus muscle, 5=femoral artery,
6=saphenous nerve (yellow circle), 7=femoral vein, 8=femur.7

Figure 4: Cadaveric dissection showing
the saphenous nerve stained with
methylene blue. Dissection is extended
distal to adductor hiatus to verify course
and that the nerve stained with dye is the
saphenous nerve.
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Wilson’s interval was used to analyze the results, and a
two-tailed 95% confidence interval was calculated, without
correcting for continuity, for the proportion of the dissections
in which the nerve was found posterior to the SFA.14

Results
All cadavers were individuals who were above the age of 60
at death, and they ranged from thin to overweight. Nine were
male and 9 were female; the right leg was dissected in 6, and
the left in 12. In all cadaver dissections, we readily identified
the adductor canal, SFA, SAPH, and the nerve to the vastus
medialis. Using the anatomic position for description, in the
proximal canal, the SAPH originated lateral to the SFA and
then traveled anterior to the artery in all dissections. In the
distal adductor canal just proximal to the adductor hiatus,
the SAPH was anterior (11/18) or anteromedial (7/18) to the
SFA in the area bounded by the vastus medialis, Sartorius,
and SFA. In no specimen was the nerve found posterior or
posteromedial to the SFA between the sartorius and the
adductor longus or magnus.
Dye injection under ultrasound guidance stained the SAPH
in 10 of 11 cadavers upon subsequent dissection, confirming
accurate identification of the SAPH. In one cadaver, the
nerve to the vastus medialis was stained and likely was
misidentified as the SAPH.
For a result of zero of 18 specimens with the SAPH posterior
to the SFA, the 95% confidence interval calculates a lower
limit of 0.0 and an upper limit of 0.158. The likelihood, then,
that the SAPH would be found in this location in more
cadavers was < 16%.

Discussion
Blockade of the SAPH in the adductor canal has recently
become a topic of interest in regional anesthesia due to
increased use of ultrasound and recognition of unavoidable
motor weakness from proximal blockade of the femoral
nerve, which can interfere with rehabilitation and lead to
patient falls.15 Several studies have recently demonstrated
preservation of motor strength following adductor canal
blockade when compared to femoral never blockade, whether
performed by single injection or continuous technique.16,17
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Figure 5: Diagrammatic representation of a cross-section
of the thigh just proximal to the adductor hiatus. Three
possible anatomic locations of SAPH relative to the SFA
described or depicted in the literature and anatomic texts
are numbered 1, 2, and 3. VM = vastus medialis, RF = rectus
femoris, S = sartorius, G = gracilis, AL = adductor longus,
SFA = superficial femoral artery.

The adductor canal is a triangular compartment in crosssection, bounded by the adductor longus and magnus
muscles posteriorly, the vastus medialis anterolaterally,
and the sub-sartorial fascia anteromedially. The adductor
canal transmits femoral vessels and nerves from the apex
of the femoral triangle to the opening in the tendon of the
adductor magnus, known as the adductor hiatus. The course
of both the SAPH and SFA distal to the adductor canal is
well described.1,18,19 There is incongruity, however, in the
current literature and in anatomy textbooks (Figures 1 and
2) about the relationship of the SAPH to the SFA as they
travel together in the distal adductor canal before diverging
at the adductor hiatus where ultrasound-guided SAPH block
is commonly performed. The SAPH shown variously as
anterior, anteromedial, or posterior to the SFA (Figure 5:
positions 1, 2, or 3).
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In this series of cadaver studies, we consistently found
the SAPH anterior or anteromedial to the SFA (Figure 5:
positions 1 and 2). This is in contrast to a study performed
by Manickam et al.7 There the SAPH was depicted (Figure
2,II,B,C) as posterior to the SFA (Figure 5: position 3,
between the artery and the adductor longus muscle, although
described as “lateral” since anatomic position was not used
to define position. In their study, the needle was inserted
through the vastus medialis and the investigators could elicit
a sensory paresthesia in the ankle in 75% of participants at
this posterior location, perhaps via stimulation through
vascular structures. A more recent study by Kim et al.
referenced the block technique described by Manickam
in their methods.20 One of the earliest descriptions of the
adductor canal block by Tsui et al. depicts the desired spread
of LA again (Figure 5: position 3) posterior to the SFA.10 In a
later study by Tsai et al., the SAPH is labeled on an ultrasound
image as being on the medial side of the SFA.9 However,
this position is shown again (Figure 5: position 3) posterior
to the SFA, using anatomical position to define direction.
Tsai et al noted that when performing the block, the needle
was inserted lateral to the ultrasound probe and advanced
to the medial side of the artery. In the accompanying
image, the injectate of LA is shown at position 3 (Figure 5)
or posteromedial to the SFA. Other reports and anatomy
textbooks depict the SAPH anterior to the SFA, as found in
all of our dissections.1,3,4,16,19,21-30
Historically, single injections of moderate volumes of LA into
the adductor canal have been successful despite discrepancies
in the literature as to the location of the SAPH relative to
the SFA at the adductor hiatus. Since the boundaries of the
adductor canal form a tight compartment around the SFA
and SAPH, the exact location of the SAPH in relation to the
SFA may not be critical when moderate to large volumes of
LA are injected. This is because the limits of the canal may
facilitate spread of LA to the SAPH, whether it is thought
to be posterior or anterior to the SFA. In fact, Davis et al.
showed spread of 30 ml methylene blue proximal to the
femoral triangle when injected into the distal adductor
canal in unenbalmed cadavers.31 Conversely, when lowvolume injection or continuous catheter placement is used
for SAPH blockade, the LA’s proximity to the nerve may be

important for successful nerve block. This concept has yet
to be investigated, but a more clear understanding of the
anatomical relationship between the SAPH and the SFA
and more accurate LA placement may be important. The
only investigations of continuous SAPH (adductor canal)
blockade reported to date depict the SAPH anterior to the
SFA and positioned the catheter to produce LA spread in
this location.17,21,27-30,32,33
A recent investigation of ultrasound-guided SAPH blockade
included dissection of 9 embalmed cadavers and SAPH
blocks in 23 volunteers.8 Unlike studies that used injections
above the adductor hiatus, Saranteus et al.8 identified a block
level just distal to the adductor hiatus where the femoral
artery departed from the sartorius muscle. They did not
attempt to identify the SAPH directly, and they injected
10 ml of LA directly between the sartorius muscle and the
artery with a 95.6% success rate.
An important limitation of our series is the small number
of dissections performed and the potential for anatomic
variability undetected by this sample size. However, the
likelihood that the SAPH is located in a position other than
anterior or anteromedial to the SFA is < 16%, and in most
patients the SAPH can be assumed to be in this location
even if not apparent on ultrasound imaging.
As interest continues in how best to administer adductor
canal blocks to provide successful analgesia for surgeries of
the lower extremity and preserve motor strength, it may be
relevant to understand the relative locations of the SAPH
and SFA in the distal adductor canal. We believe that this
study further clarifies that anatomic relationship. More
studies are needed to determine if needle/catheter to nerve
approximation is important for block success or allows lower
LA dosage/volume without sacrificing analgesia.
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