Infrapatellar Branch of the Saphenous Nerve: A cadaveric study

Pathomporn Veerasethsiri, MD, Aree Tanavalee, MD
Department of Orthopaedics, Faculty of Medicine, Chulalongkorn University,
King Chulalongkorn Memorial Hospital, Thai Red Cross Society, Bangkok, Thailand

Purpose: Total knee arthroplasty (TKA) is one of the most successful procedures and widely performed in
orthopedic surgery. Among concerned complications of TKA, lateral skin numbness has been reported as a
result of infrapatellar branch of the saphenous nerve (IPBSN) injuries which may affect the outcome and
satisfaction of patients. The study on the distribution of the IPBSN related to anatomical landmarks in TKA may
provide knowledge to avoid or minimize injury to this nerve. The aim of this study was to examine the
distribution of IPBSN in relation to anatomical landmarks used for skin incision in TKA.

Methods: This study was a descriptive study on 15 soft cadaveric adult knees. The infrapatellar branch of the
saphenous nerve was identified and its distribution was studied. The exit point of the IPBSN from adductor’s
canal was examined and reported in relation to the sartorius muscle. The distance from the IPBSN to the medial
border of the patella at the mid patellar bone and the vertical distance from the main branch of the IPBSN to the
inferior patellar pole when the nerve crossed the knee midline were measured.

Results: We observed that the distribution of the IPBSN traveled from proximal toward distal direction and from
the medial side across the knee midline toward the lateral side. All branches of the IPBSN crossed the knee
midline between the superior patellar pole and the tibial tubercle with variation of the branching pattern,
including a single nerve in 20 % (3/15), 2 branches in 67% (10/15), and 3 branches in 13 % (2/15). There were
2 patterns of exit point of the IPBSN from adductor’s canal related to the sartorius, including posterior to the
muscle in 27% (4/15) and piercing through the muscle in 73% (11/15). The average distance of the nerve from
the medial border of the patella at the mid patellar bone was 6.7 £ 0.99 cm (range 4.8 — 8.8 cm) and the average
vertical distance from the inferior patellar pole and the main branch of the nerve was 2.4 + 0.85 cm. (range 1.1
—3.0cm).

Conclusion: The distribution of IPBSN traveled from proximal toward distal direction and from the medial side
across the knee midline toward the lateral side with variation of pattern. As all branches of IPBSN passed the
knee midline between the upper patellar pole and the tibial tubercle, our study implied that the IPBSN injury
related to skin incision between standard and less invasive skin incisions in TKA might not be different.
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Introduction

Total knee arthroplasty (TKA) is one of
the most successful procedures and widely
performed in orthopaedic surgery. However,
common complications related to TKA, including
lateral skin numbness™® from infrapatellar branch
of saphenous nerve (IPBSN) injuries®? have been
reported which may affect the outcome and
satisfaction of patients. Several previous studies on
the distribution of IPBSN related to skin incisions
have been performed; however, most of them
addressed the course of this nerve in an aspect of
the arthroscopic stab incision®” rather than the
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longitudinal open incision. The contemporary skin
incision in TKA has become a less invasive type, of
which the incision is much shorter proximally than
distally. Thus, it is questionable that the injury to
the IPBSN may be less than that of the standard
incision of TKA. The purpose of the present study
was to evaluate the course and distribution of the
IPBSN in relation to anatomical landmarks used for
skin incision in TKA.

Materials and Methods

This study was a descriptive study on 15
soft cadaveric adult knees. There were 8 male
knees and 7 female knees, and 8 right knees and 7
left knees. All cadavers had full arc of knee motion
with no lower limb malalignment and no surgical
scar at the knee. Permission to study was approved
by the Department of Anatomy, Faculty of
Medicine, Chulalongkorn University. All cadaveric
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knees were carefully dissected to determine the
distribution of the IPBSN.

A skin incision was made from 10 cm.
above to the superior pole of patella to 5 cm. below
the tibial tubercle (Fig. 1). The saphenous nerve
and infrapatellar branch were carefully identified
from the adductor’s canal toward the distal
direction. The relationship of the exit point of the
nerve from adductor’s canal to the sartorius muscle
was identified and reported as posterior to, anterior
to, or piercing from the sartorius muscle (Fig. 2).
The nerve distribution and its branches were
identified and evaluated in relation to the superior
patellar pole and the tibial tubercle, which are the
common anatomical landmarks of both standard
and less invasive approaches in TKA. The
mediolateral distance between the medial border of
the patella and the IPBSN at the mid patellar bone
was measured. The vertical distance from the
inferior patellar pole and the main branch of the
nerve was measured when the nerve crossed the
knee midline (Fig. 3).

Fig. 1 Dissection was made from 10 cm. above the
superior pole of patella to 5 cm. below the tibial
tubercle.

Fig. 2 The exit point of the IPBSN from adductor’s
canal

Fig. 3 Distance A: Measured from IPBSN to the
medial border of the patella at the level of mid
patella

Distance B: Measured from the main
branch of IPBSN which crossed the knee midline

Results

At proximal to the adductor’s canal, the
IPBSN ran longitudinally. After exiting the
adductor’s canal, the IPBSN ran transversely and
gave branches before it went across the midline of
the knee. There were 2 patterns of exit point of the
IPBSN from adductor’s canal related to the
sartorius, including posterior to the muscle in 27%
(4/15) and piercing through the muscle in 73%
(12/15). The IPBSN was identified as a single
nerve in 20% (3/15 knees), as 2 branches in 67%
(10/15 knees), of which 90% (9/10 knees) had an
inferior branch that was smaller than the superior
branch, and as 3 branches in 13 % (2/10 knees), of
which the largest branch was the middle one. All
branches of IPBSN passing across the knee midline
were found between the superior patellar pole and
the tibial tubercle.

The average horizontal distance from the
medial border of the patella to the nerve in mid
patellar level was 6.70 + 0.99 cm. (range 4.80 —
8.80 cm) and the average vertical distance from the
inferior patellar pole to the main branch of the
nerve was 2.40 £ 0.85 cm (range 1.10 — 3.00 cm).
In one cadaver, the main branch of the nerve went
across the midline at the level of the patella bone.

Discussion

Lateral skin numbness is a common
complication after TKA®® which has been
reported as results of injury to the IPBSN®?. In
fact, lateral skin numbness could affect clinical
outcomes and satisfaction of patients®. The results
of the present study of the IPBSN were similar to
the previous studies, in terms of the course of nerve
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in adductor’s canal which ran longitudinally and
after exiting the adductor’s canal which ran
transversely and gave branches towards the midline
of the knee. However, the pattern of branching in
the present study varied in humber and location of
branching. There were single nerves, 2 branches
and 3 branches of the IPBSN found in the present
study.

Sundaram et al.) reported that the patients
who underwent TKA through a medial parapatellar
skin incision, which was medial to a midline skin
incision, had a higher mean area of sensory loss
than the patients who underwent surgery through a
midline skin incision. However, the difference was
not statistically significant. Similarly, Berg et al.®
showed that the lateral skin incision produced less
dysaesthesia than that of medial incision. The study
of Subramanian et al.®® reported that more
laterally placed incisions related to a better skin
sensation, postoperatively. As the distribution of
the IPBSN in the present study traveled from
proximal toward distal and from the medial side,
across the knee midline toward the lateral side
where it branched, it confirmed findings reported
by previous investigators that with the same length
of skin incision, a larger medial incision should
relate to a greater area of numbness,
postoperatively.

Regarding the course and distribution of
the IPBSN in the relation to the anatomical
landmarks, Kartus et al.”? found that the nerve
passed the knee midline between the inferior
patellar pole and the tibial tubercle in all 60 studied
cadavers, except one. With slight difference to
Kartus and his co-authors, all branches of IPBSN in
the present study that ran across the knee midline
between the superior patellar pole and the tibial
tubercle, which had a wider range than their study.
However, both our and Kartus’ studies implied that
the midline skin incision for TKA would inevitably
injure the IPBSN. As the less invasive skin incision
for TKA begins from the superior patellar pole to
the tibial tubercle and the IPBSN in our study
crossed the knee midline not proximal to the
superior patellar pole, we postulate that the nerve
injury should not be different between standard and
less invasive skin incisions.

In accordance with our findings, Mochida
et al.® reported that a blind stab incision to the
knee was safe from nerve injury if it was within an
approximate 3-cm area from the medial margin of
the patella at the level of mid patella. According to
our study, the average distance between the medial
border of the patella and the nerve at the level of
mid patella was 6.70 cm, which allowed a safe
range of area for a stab incision. Thus, clinical
applications of both studies confirmed that a stab
incision within a few centimeters medial to the
medial border of the patella at the mid patellar level
could avoid injury to the nerve.
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The limitation of the present study was the
small number of cadavers; however, clinical
applications of the present study could be made in
terms of understanding the cause and area of nerve
injury related to standard or less invasive skin
incisions.

Conclusion

The distribution of the IPBSN traveled
from proximal toward distal and from the medial
side, across the knee midline toward the lateral
side. All branches of the IPBSN passed the knee
midline between the superior patellar pole and the
tibial tubercle with a variation in the pattern of
branching. For clinical application, our study
implied that the IPBSN injury related to skin
incisions between standard and less invasive skin
incisions in TKA might not be different. Further
clinical studies should be performed to better
understand the distribution of the infrapatellar
branch of the saphenous nerve.
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