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Background: The distal saphenous nerve is commonly known to provide cutaneous innervation
of the medial side of the ankle and distally to the base of the great toe. We hypothesize that the
saphenous nerve innervates the periosteum of the medial malleolus and joint capsule.
Methods: Five fresh limbs were dissected and the saphenous nerve was traced distally with
magnification. The medial malleolus, talus, and soft tissue were fixed in formaldehyde, decalci-
fied, and embedded in paraffin and sectioned. Histologic slides were then prepared using S100
antibody nerve stains.

Results: Histologic slides were examined and myelinated nerves could be observed within the
medial capsule and periosteum in all the specimens.

Conclusion: We have demonstrated that the saphenous nerve innervates the periosteum of the
medial malleolus and joint capsule.
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Introduction

The saphenous nerve is commonly known to contribute to the sensory innervation
of the lower extremity. The medical and anatomic literature describes the saphenous
nerve as providing sensory innervation of the medial leg and calf, terminating
distally at the “ball” of the great toe."” The importance of this nerve providing
sensory supply to the medial ankle area appears to be underappreciated. One
anatomic study® of the nerve supply to the ankle joint concluded that the saphenous
nerve along with the tibial, superficial, deep peroneal, and sural nerves provide the
articular branches.

The saphenous nerve is classically described in most anatomic texts as the longest
branch of the femoral nerve. It arises from the femoral nerve in the femoral triangle
and descends laterally to the femoral vessels to enter the adductor canal. The nerve
then crosses the femoral vessels to lie on their medial side at the distal portion of the
adductor magnus muscle. It then pierces the sartorial fascia between the sartorius and
gracilis tendons just above the medial aspect of the knee and becomes subcutaneous
thereafter, giving rise to the infrapatellar branch supplying the skin over the anterior
inferior knee, and may form communication with the anterior cutaneous branches of
the femoral nerve. Below the infrapatellar branch, the saphenous nerve provides the
medial crural nerves that supply cutaneous innervation to the anterior and medial leg.
Below the knee, the saphenous nerve follows the course of the greater saphenous vein
to the medial side of the ankle and foot, and is said to terminate as far as the medial
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aspect of the first metatarsal head. It is understood that
there is often variability in the terminal cutaneous branches.
Mercer et al” and Kosinski® found in 19 and 96 specimens,
respectively and combined, only one instance of the nerve
extending to the medial first metatarsophalangeal joint.

Although cursory descriptions of the saphenous nerve
anatomy as it approaches the ankle have been described,””
the importance of its distribution at the ankle appears to be
lacking regarding possible sensory innervation of the ankle
joint. Approximately 3 cm proximal to the tip of the medial
malleolus, the nerve is said to divide into anterior and posterior
branches in relation to the saphenous vein.” These branches are
then described to terminate in the integument over the medial
malleolus, while the saphenous vein continues into the foot.

In our clinical experience with regional anesthesia,
popliteal block alone does not provide adequate coverage
for surgery or postoperative pain management following
major ankle surgeries, including arthrodesis, arthroplasty, and
fractures. When the addition of a saphenous nerve block is
performed following foot and ankle surgery, we have found
the pain relief to be excellent (American Orthopaedic Foot
& Ankle Society, unpublished data, 2009).

The purpose of this study was to correlate our clinical
experience with anatomic and histologic evidence of the
bone and medial ankle joint capsule innervation by the
saphenous nerve.

Materials and methods

This study was reviewed and approved by the institutional
review board at the Mayo Clinic. Five fresh limbs, devoid of
pathology in the foot or ankle, were obtained after surgical
amputation through the proximal tibia or knee to perform dis-
sections of the saphenous nerve supply to the foot. The nerve
was traced distally with the aid of a dissecting microscope
or loupe magnification, and particular attention was paid to
the nerve divisions at and just below the medial malleolus.
Demonstration of the nerve fibers from the saphenous nerve
in the ankle capsule was carried out by resecting a block of
the medial malleolus and talus with the medial ankle mor-
tise and its soft tissue. The specimen was fixed in formalin,
decalcified (Fisher Scientific, Hampton, NH), and embedded
in paraffin to allow serial sections. Histologic slides were
then prepared using S100 antibody nerve stains (Dako North
America, Carpinteria, CA). S100 protein is a highly sensi-
tive marker for myelinated nerves in the peripheral nervous
system. S100 monoclonal antibody is directed against a
calcium-binding protein present in the nucleus and cytoplasm
of Schwann cells. !

Figure | Gross dissection of medial ankle.

Results

Findings of dissection and histology
At the mid level of the tibia, the saphenous nerve was
observed to divide into two or more branches that gave rise
to additional nerves supplying the skin and subcutaneous
tissues. Near the medial supramalleolar region, we found
a consistent division of the nerve into branches that were
anterior and posterior to the greater saphenous vein. The
posterior branch terminated into several fine nerves just
below the medial malleolus that macroscopically attached
to the ankle capsule and deltoid ligament (Figure 1). The
anterior branch appeared to course over the medial anterior
ankle and terminated in the subcutaneous tissues. In none of
the specimens was there an identifiable nerve following the
vein into the medial foot.

Photographs of the sectioned block (Figure 2) and photo-
micrographs of the slides were examined for orientation. In
the histologic slides, we could identify fine branches of the
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Figure 2 Paraffin-embedded specimen of medial ankle.
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Figure 3 Photograph of histologic slide of saphenous nerve in the joint capsule.

saphenous nerve within the medial capsule and periosteum
in all the specimens (Figures 3 and 4).

Discussion

We have verified histologically that the saphenous nerve
innervates the periosteum of the medial malleolus and joint
capsule. Gross anatomic studies by Sarrafian confirmed
variations of the saphenous nerve to the periosteum of
the distal tibia, medial malleolus, and joint capsule.!! Our
results correlate with the findings of Blumenthal et al of
improved dynamic pain scores with addition of a con-
tinuous femoral catheter to a continuous popliteal sciatic
catheter following major ankle surgery.'? The importance
of the saphenous nerve innervating the medial ankle is
overlooked in the anesthesia literature. We recognize that
patients frequently have significant medial pain following
ankle joint surgery. Our current practice for analgesia fol-
lowing these ankle procedures is to place both a popliteal
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Figure 4 Photograph of histologic slide of saphenous nerve in the periosteum, 40x.

and saphenous nerve catheter. We place our saphenous
blocks distally to the adductor canal in an effort to avoid
the motor branch to the vastus medialis, as described by
Kapoor et al."

In conclusion, the distal saphenous nerve is a cutaneous
branch to the medial ankle and forefoot, and also innervates
the periosteum of the medial malleolus and medial joint
capsule. Block of the saphenous nerve, in addition to the
sciatic nerve, is essential for complete anesthesia and
analgesia of the hind foot and ankle.
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