Prophylactic and Therapeutic
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Nerve injury is one of the most serious and frequent complications of deformity correction
and limb lengthening. Acute or gradual deformity correction or limb lengthening is frequently complicated by nerve injury. The peroneal nerve is the most frequently injured
around the knee and the upper tibia. Decompression of this nerve should be considered as
prophylactic and therapeutic treatment to avoid injury and ensure recovery, respectively.
There are 2 tunnels of entrapment near the neck of the fibula. Knowledge of this anatomy
is important to all surgeons treating patients at risk of this injury.
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eroneal nerve entrapment and injury are well-known
complications of trauma, acute deformity correction, and
of limb lengthening.1-12 The primary entrapment described is
at the neck of the fibula. Peroneal nerve decompression is a
well-recognized technique for the treatment of peroneal
nerve palsy and entrapment.7,13 For prophylactic use, the
indication for peroneal nerve decompression is a nerve at risk
(eg, acute valgus correction of tibia of more than 5°, acute
valgus correction of the femur of more than 5°). Mont et al7
reported that correction of deformities of more than 15° of
valgus put the nerve at risk when performing total knee arthroplasty and achieving correction in varus.
For therapeutic decompression, the indication is when
there are signs or symptoms of nerve problems (eg, referred
pain to the dorsum of foot, hypersensitivity or hyposensitivity, weakness or paralysis of muscles). The potential complications of nerve decompression are nerve injury, infection,
and hematoma.
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Nogueira et al14 found that peroneal nerve decompression
is efficacious for the treatment of peroneal nerve injury secondary to acute and gradual deformity correction and lengthening.
Nerve stretch injuries are caused when distraction overcomes the nerve-fibers’ elastic and plastic properties. These
injuries have been the subject of many studies.15-17 It has
been assumed that nerve injury resulting from limb lengthening and from acute valgus to varus deformity correction is
a stretch injury.
When nerve decompression was performed on patients
undergoing limb lengthening, intraoperative findings included hemorrhage, nerve flattening, narrowing of the nerve
at the entrance of the fascial tunnel, and reduction of the
perineural vascularization at the site of compression,14 findings typical of nerve entrapment and not stretch injury.14
Nogueira, et al14 documented that when peroneal nerve
injuries are caused by limb lengthening, acute deformity correction, or gradual deformity correction, the timing of decompression affected the rate of nerve recovery. Performing
an early decompression resulted in patients experiencing an
early recovery, and performing a late decompression resulted
in patients experiencing a late recovery.14 However, the authors failed to find a relationship between nerve injury and
the amount or percent of lengthening, suggesting again that
entrapment and not stretch injury is the cause.
Nerve entrapment might also be a factor when stretch,
acute trauma, or compression injury occurs. Injury leads to
inflammation. The peroneal tunnels are normally very tight,
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leaving little space to accommodate additional swelling. Consequently, a secondary injury might follow the original
stretch injury when the nerve swells against the nonexpandable walls of the peroneal tunnels.
Therefore, early decompression is warranted while the initial
injury is recoverable; the secondary injury might make the situation irrecoverable. This is suggested by the observation that the
longer the interval between the injury and the decompression,
the longer the interval until recovery of the nerve.14
Prophylactic or therapeutic decompression is the standard
of care for the median nerve of the hand. The carpal tunnel is
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much more capacious than the peroneal tunnels. Prophylactic or therapeutic nerve decompression within 24 hours
should also become the standard of care for the peroneal
nerve.
If tension can precipitate entrapment, then decompression
should be able to reduce the tension on the peroneal nerve.
Paley18 identified 2 sites of entrapment and described a surgical technique to decompress both tunnels (Fig. 1A-E).
Nogueira demonstrated in a cadaver study that both tunnels
described by Paley are important points of entrapment of the
peroneal nerve, and that the nerve tension which increases

Figure 1 Paley’s technique11 of 2-tunnel peroneal nerve decompression is shown. (A) The peroneal nerve passes through
2 potential entrapment tunnels: the peroneal fascia and the intermuscular septum. (B) Short oblique skin incision is
made in the same direction as the nerve (step 1). (C) Superficial peroneal fascia is divided outside of the peroneal
muscles (steps 2 and 3), and the common peroneal nerve is identified. (D) Peroneal muscle fascia is cut. The underlying
peroneal muscles are retracted medially exposing the deep peroneal muscle fascia, which is then divided (Step 4). (E)
Transverse fascial incision is extended towards the tibia crossing the intermuscular septum between the anterior and
lateral compartments of the leg. The muscle on either side is retracted, and the septum is transected under direct vision
(Step 5). The deep peroneal nerve passes under this septum but is not visualized (Source: Limb Lengthening and
Reconstruction S. Robert Rozbruch).
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after varus osteotomy, decreases to normal levels after peroneal nerve decompression.19
The first peroneal nerve tunnel is located at the neck of the
fibula. The common peroneal nerve leaves the undersurface
of the biceps muscle to enter the lateral compartment of the
leg. To enter the lateral compartment the common peroneal
nerve must perforate the otherwise intact fascial coverings of
this compartment. The lateral compartment fascia folds over
itself to form an arcade over the common peroneal nerve.
The common peroneal nerve then splits into its superficial
and deep branches. The superficial peroneal nerve continues
unimpeded through the lateral compartment innervating the
peroneal muscles. The deep branch has to pass under the
intermuscular septum (second peroneal nerve tunnel) to enter the anterior compartment of the leg. The intermuscular
septum separates the anterior from the lateral compartment.
Anteriorly it is confluent with the lateral and anterior compartment fascia. Posteriorly it abuts but does not become part
of the interosseous membrane. The deep peroneal nerve
passes between the interosseous membrane and the intermuscular septum. The septum when tensioned is like a sharp
fascial edge resting on the deep peroneal nerve. It is no wonder that anything that leads to tension of the septum will
entrap the deep peroneal nerve separate from the common or
superficial branches.

Surgical Technique
for Decompression of
the Peroneal Nerves
This surgery can be performed with or without a tourniquet
but without long-acting neuromuscular blockade (Fig. 1).
The patient is positioned supine, with a bump under the
ipsilateral buttock. The common peroneal nerve can be palpated in most people over the neck of the fibula. To palpate
the nerve, roll it with the thumb or finger over the neck of the
fibula. Make a 3- to 5-cm oblique incision parallel to the
course of the nerve over the neck of the fibula. Cut through
skin and subcutaneous tissues down to the fascia posterior to
the lateral compartment. Feel for the nerve again with the
skin open. Once the nerve has been identified, cut over the
nerve and identify its proximal and distal borders. It is not
necessary to remove the fat over the nerve. Follow the common peroneal nerve until it disappears into the lateral compartment. Do not attempt to decompress the nerve yet. Make
a transverse incision over the lateral compartment fascia and
expose the muscle of the lateral compartment. Retract the
muscle of the lateral compartment medially to expose the
underlying arcade of fascia covering the common peroneal
nerve. This is the decompression of the first tunnel. The
common peroneal nerve can be seen dividing into deep and
superficial branches, the superficial running down in the lateral compartment, and the deep branch going in the direction
of the anterior compartment of the leg.
Extend the transverse compartment fasciotomy across to
the anterior compartment. Notice the intermuscular septum
separating the 2 compartments and confluent with the fascia

overlying both compartments. Dissect the muscle off both
sides of the septum. Be careful not to cut any superficial
sensory branches of the nerve that may ascend the septum
and innervate the skin overlying the compartments. With the
septum exposed on its medial and lateral aspects cut it from
anteromedial to posterolateral. Be careful to stop as soon as
the septum ends. Immediately below the septum a band of fat
can often be seen. This fat band contains the deep peroneal
nerve. This completes the decompression of the deep peroneal nerve (second tunnel).
If a tourniquet was used it should be let down at this point.
The nerve can be stimulated with a disposable nerve stimulator. If the tourniquet time exceeds 20 minutes the nerve
may not respond to electrical stimulation initially as the result of tourniquet ischemia. If the nerve was paralyzed before
decompression, it can be stimulated before the decompression at the common peroneal nerve and then again after the
decompression.

Discussion
Nerve stretch injuries are caused when distraction overcomes
the nerve fibers’ elastic and plastic properties. These injuries
have been the subject of many studies.15-17 It has been assumed that nerve injury resulting from limb lengthening and
from acute valgus to varus deformity correction is a stretch
injury.
When nerve decompression was performed on patients
undergoing limb lengthening, intraoperative findings included hemorrhage, nerve flattening, narrowing of the nerve
at the entrance of the fascial tunnel, and reduction of the
perineural vascularization at the site of compression,14 findings typical of nerve entrapment and not of stretch injury.14
Nogueira et al14 used peroneal nerve decompression both
prophylactically and therapeutically when performing acute
valgus to varus deformity corrections about the knee. Intraoperative potential nerve monitoring was used in some cases,
and a sudden loss of nerve potentials was observed minutes
after acute valgus to varus correction.14 Immediate decompression of the nerve leads to restoration of normal potentials.14 The report of Nogueira et al14 has suggested that the
problem may be one of nerve entrapment instead of stretch
injury.
Nerve entrapment might also be a factor when stretch,
acute trauma, or compression injury occurs. Injury leads to
inflammation. The peroneal tunnels are normally very tight,
leaving little space to accommodate additional swelling. Consequently, a secondary injury (double crush) might follow
the original stretch injury when the nerve swells against the
nonexpandable walls of the peroneal tunnels.
Therefore, early decompression is warranted while the initial injury is recoverable; the secondary injury might make
the situation irrecoverable. This is suggested by the observation that the longer the interval between the injury and the
decompression, the longer the interval until recovery of the
nerve.7,14
These authors recommend prophylactic decompression
when the nerve is at risk for stretch or entrapment as the
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result of acute deformity correction of valgus or flexion of the
proximal tibia, distal femur and knee. The authors recommend therapeutic decompression of the peroneal nerve as
soon as possible (preferably within 24 h) after a peroneal
nerve injury from any cause (eg, surgery, trauma, compression). The peroneal nerve should be treated with the same
rules as apply to the median nerve.
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