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Transcript
In the United States, an estimated 185,000 people un-

dergo amputation of their upper or lower limb.1 This re-
sults in residual limb pain in up to 85% of cases.2 Targeted 
muscle reinnervation is a technique that has been shown 
to prevent symptomatic neuroma formation.2 In this video, 
we demonstrate our technique utilizing TMR at the time 
of above-the-knee amputation.

0:53 Incision: First TMR Site.  First, we identify the 
ASIS and medial knee. Running between these two land-
marks is the sartorius muscle, and deep to the sartorius is 
the saphenous nerve. We make an approximately 15-cm 
incision medial to the sartorius muscle. Skin and soft tis-
sue are divided until we expose and identify the great sa-
phenous vein. The vein is retracted medially, and sartorius 
fascia is incised.3

1:35 Fist Saphenous Nerve Branch.  Here you can see 
a saphenous nerve branch. The sartorius muscle is freed 
both medially and laterally. The superficial femoral artery 
is identified, with nearby nerves laterally.

2:08 First Nerve Stimulator.  We use a nerve stimula-
tor to determine whether a nerve is sensory or motor. Upon 
stimulating the medial nerve, there is no contraction, sug-
gesting it is a pure sensory branch of the saphenous nerve. 
When we stimulate the lateral nerve, we observe a clear 

muscle contraction of the sartorius muscle, indicating it is 
a motor nerve to the sartorius. It is important to transect 
the sensory nerve distally, and the motor nerve proximally, 
in order to maximize available nerve length and bring the 
nerves together under minimal tension.4 Our coaptation is 
made with two to three interrupted sutures in the epineu-
rium using a 6-0 Prolene.

2:53 First Coaptation.  Here we see our result: a sen-
sory branch of the saphenous branch connected to a motor 
nerve to the sartorius under a tension-free coaptation.

3:06 Second Nerve Stimulator.  More proximally, we 
once again use our nerve stimulator to identify a sensory 
saphenous branch over the superficial aspect of the sarto-
rius muscle, as well as an adjacent motor branch. There 
was an additional nearby motor branch entering the sar-
torius more proximally. That motor branch is cut proxi-
mally. Then the sensory branch is cut distally, to provide 
maximal length. Then the first motor branch we identified 
is cut proximally.

3:45 Second Coaptation.  The next step is to bring all 
these nerves together. We will have one sensory branch 
coapted to two motor branches. We coapt to two motor 
branches to mitigate the size mismatch between the large 
sensory nerve and smaller motor nerves, and to create a 
fertile wound bed of denervated muscle for the sensory 
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nerves to have somewhere to go and something to do.5 So 
to summarize, we have a sensory saphenous nerve branch 
plugged into two motor branches to the sartorius muscle.

4:19 Third Coaptation.  Finally, we find additional 
sensory branches of the saphenous nerve and adjacent mo-
tor nerves more distally, using our nerve stimulator. Once 
again, the sensory nerve is cut distally, and motor nerve is 
cut proximally, and the two are coapted without tension 
using two epineurial sutures. We typically place at least 
two epineurial sutures at the nerve coaptation, both for se-
curity and good approximation of the two nerve ends. We 
also occasionally apply Tisseel to reinforce the coaptation.

4:45 Summary of Saphenous Nerve Coaptations.  In 
summary, we have identified three sensory branches of the 
saphenous nerve and have three sites of nerve coaptation: 
one distally, one in the midportion, and one proximally 
with a double motor nerve coaptation.

4:58 Closure: First TMR Site.  Our TMR incision 
is closed in layers with interrupted 3-0 Vicryl and 4-0 
monocryl sutures. A drain is placed at each surgical site, 
and the transfemoral amputation site is closed with inter-
rupted 3-0 Vicryl sutures and staples. For the second por-
tion of the case in a transfemoral amputee, the patient is 
placed in a prone position to access the posterior thigh.

5:16 Incision: Second TMR Site.  A 12-cm incision is 
made in the midportion of the thigh starting at the gluteal 
skin crease. Skin and soft tissue are divided until we iden-
tify the posterior femoral cutaneous nerve of the thigh. 
Once identified, the nerve is mobilized distally. We then 
divide and retract the nerve for TMR later.

5:45 Sciatic Nerve.  We identify the sciatic nerve by 
palpating between the hamstring muscles and dissect it as 
far distally as possible through the incision. With gentle 
retraction, we deliver the nerve through our incision, since 
it has already been transected distally as part of the ampu-
tation. You can see its division into the tibial and peroneal 
components here.

6:07 Fourth Nerve Stimulator.  Using our nerve 
stimulator, we identified four distinct motor nerves. These 
included motor branches to the semitendinosus and semi-
membranosus muscles, a larger 3-mm branch to the biceps 
femoris, as well as a smaller branch to the biceps femoris. 
Each motor nerve is transected proximally for maximal 
length.

6:37 Fourth Coaptation.  We then split the sciatic 
nerve into its tibial and peroneal components. The tibial 
component is cut and its distal remnant is discarded. Here 
we see the proximal cut end of the tibial nerve, which will 
be coapted to two motor nerves to the semitendinosus 
and semimembranosus. Note how proximally the motor 
nerves have been identified in the posterior thigh. This 
is important since it ensures a larger caliber of the motor 
nerve, before it has arborized into the muscle more dis-
tally, and improves the size mismatch between the large 
tibial and peroneal nerves. Transecting the motor nerves 
proximally also effectively denervates the posterior thigh 
musculature, resulting in more target receptors for the sen-
sory nerves to grow into.6

7:27 Fifth Coaptation.  We then cut the peroneal com-
ponent of the sciatic nerve. Here you see that larger mo-
tor branch of the biceps femoris, which is coapted to the 
proximal cut end of the peroneal nerve.

7:41 Sixth Coaptation.  Finally, we bring our posterior 
femoral cutaneous nerve back into the field, which, if you 
recall, was cut and retracted earlier. That nerve is sewn 
directly into the biceps femoris muscle where the small 
motor branch enters, mitigating some of the size mismatch 
and ensuring the sensory nerve is adjacent to the motor 
nerve and denervated muscle fibers.5,7

8:02 Summary of Sciatic Nerve Coaptations.  To 
summarize, we have three sites of nerve coaptations: the 
posterior femoral cutaneous nerve to the biceps femoris, 
the tibial component of the sciatic nerve to two motor 
branches of the semitendinosis and semimembranosis, and 
the peroneal component of the sciatic nerve to the biceps 
femoris. You can pause the video here to see a summary 
of the coaptations on the anterior and posterior sides.

8:17 Closure: Final.  A drain is placed, and the inci-
sion is closed in layers with 3-0 Vicryl and 4-0 Monocryl 
suture. Following TMR at the time of amputation, patients 
are instructed to remain non-weight-bearing to the ampu-
tated extremity for 6–8 weeks. Prosthetic usage is avoided 
for at least 1 month postoperatively, though early shrinker 
or liner wear is encouraged. At this patient’s most recent 
follow-up visit 3 months later, she reports no stump pain 
and no phantom limb pain.
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