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ABSTRACT

Background: Saphenous nerve is the largest cutaneous nerve in the lower limb. It
usually arises from the dorsal division of femoral nerve and innervates skin over
patellar ligament, tibial side of leg, medial side of foot and ball of great toe. Saphenous
nerve also responsible for mechanosensor functions in the knee joint. Evidence based
research reported that saphenous nerve is prone to injury during interventional
procedures. Knowledge about Aberrant saphenous nerve anatomy is essential for
clinicians to perform interventional procedures in patients without complications. So
the author of the present study aimed to explore the aberrant saphenous nerve anatomy
in cadaveric lower limb specimens.

Materials and Methods: In the present study 50 (27 Right side and 23 left side)
formalin-fixed embalmed cadaveric lower limb specimens were dissected in the
Department of Anatomy, Mahatma Gandhi Medical College, Pondicherry, from 2019 to
2021. The saphenous nerve origin, course and branches were observed in all the
specimens and any variations in the same were documented and analyzed.

Results: Out of 50 specimens, the saphenous nerve took origin from the anterior
division of the femoral nerve along with the intermediate and medial cutaneous nerve of
the thigh in 9 (18%b) specimens. Aberrant course in the thigh was observed in 6 (12%)
specimens. No variations were observed in the branching pattern of the saphenous
nerve except Infrapatellar branch of saphenous nerve originated as 2 branches in 3
(6%6) lower limb specimens in this study.

Conclusion: Variations in origin, course and branches of saphenous nerve observed in
the present study had left side supremacy. Clinicians should be aware of such variations
to perform procedures like femoral artery catheterization, saphenous nerve blockade
and knee surgeries without complications.
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INTRODUCTION

The saphenous nerve (L3, L4) is the most extended cutaneous branch from the dorsal division
of the femoral nerve. In the femoral triangle, the saphenous nerve descends downwards
lateral to the femoral artery. Later it enters the Hunter's canal, where it crosses the femoral
artery anteriorly from the lateral to the medial side. It leaves the canal and pierces the deep
fascia between the Sartorius and Gracilis muscle tendons to become superficial. Later it
divides into infrapatellar and sartorial branches. The infrapatellar branch innervates the skin
over the infrapatellar region. The sartorial branch supplies the skin over the medial aspect of
the leg and foot up to the ball of the great toe. The great saphenous vein is closely related to
the sartorial branch of the saphenous nerve in the leg.™* !

Anatomical variations of the saphenous nerve could be due to embryological defect. Standard
textbooks hardly mentioned variations in the saphenous nerves. However, these days, due to
advancements in the medical techniques, the number of complications is also increasing.
Injury to the saphenous nerve became customary during interventional procedures. In cardiac
and other endovascular interventional procedures femoral artery in the femoral triangle is
selected as a common site. So during such procedures, nerve injuries are common.!
Saphenous nerve blockade is usually done in the Hunter's canal to ease the post-operative
pain in total knee arthroplasty and other knee surgeries.®) The most frequent neurological
complication reported after the anterior cruciate ligament reconstruction and hamstring auto
graft procedure was the loss of sensation over the infrapatellar region due to injury of the
infrapatellar branch of the saphenous nerve (IPBSN).I*! In vascular grafting procedures, the
most preferred vein is the great saphenous vein. During such procedure, saphenous nerve
neuralgia was reported as one of the complication.'” The complications mentioned above
related to the saphenous nerve are under-reported and occurred due to a lack of sound
knowledge about the aberrant anatomy of the saphenous nerve and structures intimately
related to it. So the present study aims to make the clinicians aware about the aberrant
saphenous nerve anatomy using human cadaveric lower limb specimens.

MATERIALS & METHODS

The present study was conducted in the department of Anatomy, Mahatma Gandhi Medical
College, Pondicherry, between 2019 to 2021. 50 (27 Right side and 23 left side) formalin-
fixed embalmed cadaveric lower limb specimens of unknown age and gender were included.
Lower limbs specimens with any of the surgical interventions and trauma were excluded.
Cunningham's manual for practical anatomy was used as guidance in dissecting the lower
limb to explore the saphenous nerve. Thigh, leg and foot compartments were dissected and
the saphenous nerve was traced from origin till its termination. Variations in origin, course
and branches of saphenous nerve were observed and photographed.

RESULTS

Variation in Origin of Saphenous nerve

Usually, in the femoral triangle, the saphenous nerve originates from the posterior division of
the femoral nerve. In this study, 9 (2 right side, 7 left side) (18%) out of 50 lower limbs
specimens showed unusually origin of the saphenous nerve from the anterior division of
femoral nerve along with intermediate and medial cutaneous nerve of the thigh.[Figure A and
BI

Variation in the course of the saphenous nerve
Usually, in the Hunter's canal, the saphenous nerve crosses the femoral artery from the lateral
to the medial side and pierces the deep fascia between the tendon of the Sartorius and gracilis
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muscle to become superficial. In the present study, saphenous nerve remains lateral to the
femoral artery throughout the entire length of Hunter’s canal in 6 (2 right side, 4 left side)
(12%) out of 50 lower limb specimens. Below knee it divided into infrapatellar and sartorial
branches and followed the standard courses. [Figure B and C]

Variation in branches of the saphenous nerve

No variations were observed in the branching pattern of the saphenous nerve except
Infrapatellar branch of saphenous nerve originated as 2 branches in 3 (6%) left lower limb
specimens in the present study.[Figure C]

Figure A: Shows the unusual origin of the saphenous nerve in the right lower limb. AL-
Adductor longus, SAM- Sartorius muscle, FA-Femoral artery, FN- Femoral nerve,
FNAD- Femoral nerve anterior division, FNPD- Femoral nerve posterior division, SN-
Saphenous nerve, ICNT- Intermediate cutaneous nerve of thigh, MCNT- Medial
cutaneous nerve of thigh.

Figure B: Shows the unusual course of the saphenous nerve in right Hunter’s canal. AL-
Adductor longus, SAM- Sartorius muscle, FA-Femoral artery, FN- Femoral nerve,
FNAD- Femoral nerve anterior division, FNPD- Femoral nerve posterior division, SN-
Saphenous nerve, ICNT- Intermediate cutaneous nerve of thigh, MCNT- Medial

cutaneous nerve of thigh. Black rectangular outline represents the Hunter’s canal.

-

Figure C: Shows the course and branches of the saphenous nerve in left leg. GSV-
Saphenous vein, SN- Saphenous nerve, MM- Medial malleolus, Black arrow-
Infrapatellar branch of saphenous nerve.
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DISCUSSION

The present study is one of the few cadaver based study to report the prevalence of origin,
course and branches of aberrant saphenous nerve. It is essential to be aware of variations in
the anatomy of the saphenous nerve because of its intimate relationship with the femoral
artery, knee joint and great saphenous vein, where interventional procedures are commonly
done. The saphenous nerve is the primary sensory supply to the anteromedial aspect of the
knee, medial side of leg and medial margin of the foot up to the ball of the great toe.
Saphenous nerve variations could be due to embryological malformations. During the
intrauterine life of the foetus around the 30™day, motor axons present in the anterior column
of the spinal cord start sprouting. At the tips of every axon, a growth cone filopodia
determine axon growth towards the target organs like skin, muscles and joints. The target
tissues produce molecular markers, which attract the filopodia so that growing axons
determine their location and organs to be innervated. If any unusual events occurred in the
developmental pathway of growth cone filopodia related to motor axons from L1 to L4 spinal
segments, variations in the anatomy of a peripheral nerve might occur,™ as noticed in the
present study.

Hujbregts et al and Fuatunat et alt*>** reported that above the inguinal ligamentpsoas major
muscle unusually divided the femoral nerve in 2 or 3 divisions. Below the inguinal ligament,
variations in femoral nerve and its branches were not reported in previous literature. In the
present study all specimens showed anterior and posterior division of femoral nerve in
femoral triangle but in 9 specimens (2 right side, 7 left side) (18%) saphenous nerve
originated from anterior division of femoral nerve along with medial and intermediate
cutaneous nerve of the thigh. As Saphenous nerve is intimately related to the femoral artery
in femoral triangle it may be prone to injury during femoral artery catheterization.*?
Saphenous nerve blockade is usually done in the distal third of the hunter's canal. In the distal
third of the hunter's canal, the Saphenous nerve usually crosses the femoral artery from the
lateral to the medial side and divided into the Infrapatellar branch of the saphenous nerve and
sartorial branch.®'¥ In the present study, the saphenous nerve in 6 (2 right, 4 left) (12%)
lower limb specimens out of 50 laid lateral to a femoral artery within the Hunter's canal and
branched into the Infrapatellar and sartorial branch outside the canal. To perform saphenous
nerve block in the Hunter's canal successfully, above mentioned knowledge about the
saphenous nerve is essential.

The saphenous nerve is the mechanosensor of the knee joint and it branches into infrapatellar
nerves.'® Its anatomical position varies on the movements of the knee joint in
humans.*RichardoBarriel Mendes et al,*"! reported that IPBSN originated as three branches
in 70%, four branches in 7.5% and two branches in 22.5% specimens. In the current study,
IPBSN originated as 2 branches in 3 (6 %) left lower limb specimens, which was close to
Gali et al findings.!*®! Due to the high variability of IPBSN, its clinician’s responsibility to be
aware of all such variations during surgical procedures in the knee region to prevent or
minimize post-operative complaints like pain, paresthesia, reduced mobility.

The results of the present study not defined the saphenous nerve variations according to the
age and gender of the lower limb cadavers. The authors would recommend the researchers to
further work on the saphenous nerve variations related to age and gender.

CONCLUSION

Variations in the anatomy of lower limb nerves are found coincidentally during the
dissection. Nowadays, due to people's lifestyles, the number of interventional and surgical
procedures increased proportionately. Injury to the saphenous nerve may happen during
femoral artery catheterization, saphenous nerve blockade and hunter’s canal procedures. In
the present study, out of 50 lower limb specimens aberrant origin, course and branches of
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Saphenous nerve was observed in 9(18 %), 6 (12%) and 3 (6%) respectively. So, sound
knowledge about these variations is essential for clinicians particularly surgeons and
radiologists to do their procedures without complications.
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