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Abstract

Background: Post-operative sensory disturbances following anterior cruciate ligament (ACL) reconstruction using the quadruple ham-
string tendon is a prevalent complication. This study evaluates the impact of exploration and salvage of superficial branches of the saphe-
nous nerve on the incidence of post-operative sensory loss.

Methods: In a prospective descriptive study, 98 out of 120 patients with ACL reconstruction operated by the transfix method were followed
2 weeks and 6 months post-surgery. Hamstring tendon autograft was harvested through a 2—-3 cm anteromedial oblique incision just over
the pes anserinus. Meticulous dissection was done to find and save the superficial sensory branches of the saphenous nerve through the
incision. Sensory changes were evaluated by physical examination for light touch; patients were requested to complete a specific diagram
to evaluate sensory loss.

Results: In 44 patients at least one nerve was located and saved. The rate of hypoesthesia in this group of patients was 20.5%. In 54
patients we were unable to locate the nerve. The rate of hyposthesia in this group was 72%, which was statistically significant (P < 0.005).
The overall rate of sensory disturbance in 98 patients was 48.9%. A total of 10 patients developed hyposthesia over the anteromedial part
of the Mid-leg.

Conclusion: Exploration and salvage of the sensory branches of the saphenous nerve has a tremendous effect on the rate of sensory

deficit.
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Introduction

W ith improvements in surgical techniques for anterior cru-
ciate ligament (ACL) reconstruction, patients’ expecta-
tions regarding surgical outcomes have increased, and
more attention is paid to minor complications. The results and
complications of ACL reconstruction using a hamstring tendon
graft have been well described.'™
One of the less discussed, yet more common complications of
this surgery is damage to the infrapatellar branch of the saphenous
nerve (IPSN). This iatrogenic damage occurs during graft remov-
al and its incidence has been reported to be 50%—77%.5" In or-
der to decrease the incidence of this complication some attempts,
including decreasing the incision size and changing its obliquity
from vertical to a more horizontal incision have been performed.
Oblique rather than vertical incisions for the site of graft harvest-
ing have reduced the incidence of altered sensation, however, the
problem still remains.® Concerns about damage to the main trunk
of the saphenous nerve have emerged.’
There is no study that has determined whether exploration of the
infrapatellar branch of the femoral nerve could decrease the inci-
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dence of sensory disturbances. We hypothesize that exploration
of sensory branches of the saphenous nerve is possible through
the incision for graft removal and exploration of these sensory
branches could decrease post-operative hyposthesia. This ran-
domized clinical trial study has been conducted to evaluate our
thesis.

Materials and Methods

A total of 120 patients (118 males and 2 females) underwent
ACL reconstruction over an 18 month period (July 2007 to Janu-
ary 2009). The study protocol was approved by the Ethics Com-
mittee of Urmia University of Medical Sciences, Urmia, Iran. The
study was conducted in accordance with the Declaration of Hel-
sinki and registered with the Iranian Registry of Clinical Trials as
identifier number 5257. All participants received oral and written
information about the purpose and procedures of the study and
provided written informed consents.

The average age of the patients was 29 years (18 to 42 years).
The first visit was 2 weeks after surgery. To be included in the
study, patients must have completed their 6 month follow up.
Indication for surgery was a young active patient with an ACL
rupture who desired to increase his or her level of activity. All
surgeries were performed by one surgeon who used the hamstring
quadruple autograft technique. All patients had no histories of
previous knee surgeries and revision cases were not included. Pa-
tients with scar tissue around the knee were also excluded. For all
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patients, the cross pin fixation technique (Arthrex Inc., Naples,
Florida, USA) was used.

Surgical technique

The tourniquet used for all cases was inflated to 300 mmHg
and deflated in less than 1.5 hours. Arthroscopy was performed
through the standard anterolateral porta. Meniscal injuries were
treated by partial menisectomy or repair using a totally inside
technique for meniscal repair. There were no extra incisions for
meniscus surgeries. A 3 cm incision was made from the supero-
medial to inferolateral on the proximal medial portion of the leg.
The landmark for the incision’s starting point was 3 centimeters
distal to the junction of the joint line with the anterior border of
the medial collateral ligament. The obliquity of the incision was
45 degrees. After cutting the skin, any superficial nerve in the op-
erating field was explored with meticulous dissection (Figure 1).
This dissection was not extended beyond the boundaries of the
surgical field. Using a rubber band, the located nerve was spared
during surgery. At times when no nerves were located, surgery
continued as usual after a 5 minute exploratory period. Nerve ex-
ploration was performed with the naked eye; no loupes or micro-
scope were used by the surgeon. Then, the sartorius fascia was cut
and semitendinosus and gracilis tendons were harvested using an
open tendon stripper. Special attention was paid not to damage the
explored nerves during graft harvest. The nerves also were kept
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Figure 1. Sensory branch of the saphenous nerve.
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Figure 2. Two distinct patterns of hyposthe-
sia over a) anterolateral and b) anterome-
dial aspects of the leg.

away from the field when the tibial tunnel was performed. Fol-
lowing tibial and femoral tunnel preparation, the Arthrex femoral
guide C-ring was positioned and the tibial tunnel was fashioned
through the same skin incision. With a small stab incision made
through the skin of the proximal lateral femoral condyle, the
transfix pin was advanced into the femur. The quadrupled ham-
string graft was then fixed into the tibia using Arthrex bioscrews.
No supplementary fixation device was used on the tibia. Finally,
the skin was closed by nylon sutures without fascia or subcutane-
ous approximation.

Post-operatively, at 2 weeks and 6 months, patients returned to
the clinic for the study visits. At follow up, patients were requested
to complete a questionnaire with a specifically designed diagram.
In the Diagram 1, the shape of the right and left leg were copied in
a sheath in both antero-posterior and lateral views. All data were
collected by a well-trained nurse who had no relation to the study.
Three different color pens were available for patients to mark the
areas of altered sensation as follows: 1) the red pen depicted severe
paresthesia or anesthesia, ii) blue indicated moderate paresthesia,
and iii) green was mild paresthesia.

For descriptive purposes we reported the qualitative factors in
terms of rates and the quantitative variables in terms of means.
Comparison of means between the groups was performed by the
Mann-Whitney rank sum test. The Chi square and Fisher’s exact
tests were used to compare differences in proportions. Signifi-
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Diagram 1. Rate of sensory loss in patients with and without explored nerves.

cance was set at 0.05. Geographical distribution of the sensory
disturbance was described.

Results

All patients were visited at 2 weeks post-surgery and 98 patients
(82%) completed their 6 month follow up. Twenty-two patients
missed their further follow ups. In 18, the superficial nerve could
be explored of which 17 had normal sensation. The average inci-
sion size was 32 mm. There was no premature graft failure or
infection. In 44 out of 98 patients at least 1 superficial sensory
branch was found and kept intact until the end of surgery. A total
of 35 out of these 44 patients (79.5%) had normal sensation at
the end of 6 months. In the remaining 54 patients no nerves were
located after a 5 minute attempt at nerve exploration or the located
nerves (2 cases) ruptured during surgery. In this group, 39 patients
had some degree of sensory disturbance (72%). Totally, 48 out of
98 patients (48.9%) had sensory deficit (Figure 2). The Chi square
test showed that the difference between the proportion of sensory
disturbance in both groups (located nerve vs. no nerve) was sig-
nificant (P < 0.0001).

The sensory deficit was in the range of mild paresthesia to com-
plete anesthesia. According to the diagrams, post-operative sen-
sory changes occurred in two areas (Figure 2). In 38 patients it
was over the superior and anterolateral aspect of the leg. This area
of sensory deficit was approximately 2—3 cm distal and lateral to
the incision and was circular in configuration. In 10 patients it
was on the anteromedial and distal part of the leg, and was oval in
shape. The colors used by the patients to demonstrate the severity
of hyposthesia were mainly blue and green in the first pattern and
red in the second pattern.

Three patients recovered from sensory damage between the 2
follow-ups of 2 weeks and 6 months. All of these patients had
mild sensory deficits at the first follow up, which were been repre-
sented by blue and green marks. All were in the proximal-antero-
lateral part of the leg.

Discussion

Findings of this study revealed that exploration and salvage of

superficial sensory branches of the saphenous nerve significantly
reduced post-operative sensory loss after ACL reconstruction
with the hamstring tendon graft. Approximately 80% of those pa-
tients whose sensory nerves could be explored had normal sensa-
tion post-operatively. The question may be raised as to the loca-
tion of the nerves that we could not find. They were present but
we were unable to locate them because of anatomical variation
in their distribution. In fact, our aim in conducting this study was
not to locate these nerves but to save them if they were in the way
of the dissection with the intent to see if any change occurred on
the rate of post-operative sensory disturbance. Further anatomi-
cal studies are needed to clarify the exact distribution and land-
marks of saphenous nerve branches. Previous studies have shown
a much higher incidence of sensory loss with a similar technique
but without nerve exploration. Other studies report a rate of post-
operative hyposthesia at between 30% to 60%."""* Figueroa eval-
uated 22 knees with ACL reconstruction using the electrophysi-
ological method and found a 77% rate of nerve injury.” In one
study, a change in the direction of the incision from vertical to
oblique reduced the incidence of post-operative hyposthesia from
39.7% to 14.9%."* We should mention that despite the significant
decrease in the incidence of sensory disturbances in our patients
in whom the nerve could be found, the overall rate of sensory
loss was 48.9%. This high rate of hyposthesia was partially af-
fected by the number of patients who had hyposthesia over the
skin of the distal and medial sides of the leg. This model of sen-
sory disturbance could not be the result of damage to the IPSN but
instead to saphenous nerve main trunk. This injury may occur dur-
ing tendon stripping with the use of various tendon strippers. The
saphenous nerve is the longest branch of the femoral nerve.'® It’s
anterior branches innervate the anteromedial aspect of the leg and
tibial crest. The posterior half of the calf is innervated by posterior
branches of this nerve and the most distal branches innervate the
medial aspect of the foot. In the literature, damage to the IPSN has
been introduced as a major cause of sensory loss after hamstring
tendon graft harvesting surgeries.!"'* The anatomical position of
the IPSN has been studied in many cadaver dissections.'®'"!8 In
98.5% of cases it is located between the distal pole of the patella
and tibial tubercle. This is not the location for hamstring graft
harvesting incisions. In fact, the concept of injury to the IPSN in
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arthroscopic ACL surgeries comes from the era when the patellar
tendon graft was the dominant choice for graft selection and the
IPSN was vulnerable to injury during graft removal. In our study,
none of the patients complained of hyposthesia lateral to the pa-
tellar tendon. Instead, the hyposthesias were over the proximal-
anterolateral part of the leg. Sensory branches of the saphenous
nerve other than IPSN should be responsible for the sensory loss
at this area. We were unable to find a sensory nerve branch with
a specific name in illustrated textbooks or the literature to relate
the existed hyposthesia over the proximal-anterolateral part of the
leg. For this reason we considered the explored sensory branches
of the surgical field as IPSN.

Another finding in our study was the skin sensory loss over the
sartorial branch of the saphenous nerve innervations zone, which
occurred in a subset of patients. Ten patients (9.8%) developed
hyposthesia in the medial aspect of their legs just right to the tibial
crest. This is not a new finding as it has been reported previously
by other authors.” As it may be expected, the rate of this com-
plication did not change by our nerve exploration, strengthening
the assumption that it was developed during tendon stripping. The
saphenous nerve is closely intimated with the gracilis tendon and
may be injured during gracilis tendon harvesting. Another loca-
tion where this nerve could be injured is where the side pin exits
the bone and pierces the skin. Further studies are needed to clarify
the exact pathophysiology of this complication.

Preserving the sensory branches of the saphenous nerve during
hamstring graft harvesting could decrease the rate of post-opera-
tive sensory disturbances. Despite the relatively constant incision
mode sensory branches were not located in all cases, which repre-
sented the variation in anatomical distribution of these branches.
We have recommended performing an oblique incision with me-
ticulous dissection to locate and preserve any sensory branches at
the surgical field. Despite the efforts for decreasing the incidence
of sensory damage by this method, injury to the main trunk of the
saphenous nerve occurs during graft stripping.
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