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Causes of Foot Drop (Talley)

Common Peroneal nerve palsy

Sciatic nerve palsy

Lumbosacral plexus lesion

L4,L5 root lesion

Peripheral motor neuropathy

Distal Myopathy

MND

CVA – Ant Cerebral Artery or lacunar syndrome (ataxic hemiparesis)

Lower  extremity peripheral nerve syndromes

PATHOGENESIS
Compression — Compression (including neurapraxia and axontmesis) is the most common problem that affects neuronal structures in the lower extremities. Compression can affect distal nerve segments, as in tarsal tunnel syndrome or peroneal neuropathy at the fibular neck, but is even more common proximally where a herniated disc may compress a spinal nerve root.

In its most mild form, compression may be intermittent due to positioning, with associated reversible ischemia of the nerve. One common situation is numbness along the lateral shin and dorsum of the foot after crossing the legs secondary to compression of the peroneal nerve as it passes across the fibular neck.

Demyelination occurs as compression grows more consistent and chronic. Symptoms are usually persistent at this point, and pain and weakness may become more prominent. As compression progresses further, the distal nerve segments will no longer function and Wallerian degeneration may occur. In most severe cases, the entire distal segment of the nerve can degenerate, similar to what would be seen in a nerve transection (see below).

From a physiologic standpoint, the patient will remain asymptomatic as long as all nerve impulses are transmitted through a region of compression. As ischemia or demyelination occurs, nerve conduction will first be slowed, and then eventually blocked completely. Slowing of nerve conduction has no physiological correlate; only the complete conduction block of neuronal impulses produces functional sensory loss or weakness. Conduction block of more and more nerve fibers occurs as compression worsens. Eventually almost no impulses make it through the compressed area, while distal neuronal degeneration simultaneously begins to take place.

PERONEAL NERVE SYNDROMES
Compression at the fibular neck — The most common injury site to the common peroneal nerve is just below the knee as the nerve wraps around the lateral aspect of the fibula, immediately before dividing into its deep and superficial branches. Compression at this site is frequently produced by external pressure on the nerve due to prolonged lying, such as during surgery or prolonged hospitalization. Crossing the legs, protracted squatting, and leg casts also can cause compression at this site.

The clinical presentation of common peroneal neuropathy at the fibular neck is usually acute foot drop (difficulty dorsiflexing the foot against resistance or gravity). Patients describe the foot as limp; there is a tendency to trip over it unless they compensate by flexing the hip higher when walking, producing what is called a "steppage" gait. Patients may also complain of paresthesias and/or sensory loss over the dorsum of the foot and lateral shin (superficial peroneal nerve territory). In one study, 79 percent of 103 patients with common peroneal neuropathy complained of sensory loss; pain was relatively infrequent, affecting only 17 percent [4].

Examination typically reveals weakness in foot dorsiflexion and foot eversion (deep and superficial peroneal nerve-innervated, respectively), with normal inversion and plantar flexion (posterior tibial nerve). Sensory disturbance is confined to the dorsum of the foot, including the web space between digits 1 and 2 and the lateral shin. Reflexes are normal.

Electromyography and nerve conduction studies (EMG/NCS) are very useful for identifying peroneal neuropathy at the fibular neck; conduction block on peroneal motor studies may be identified at the site, even in the acute setting. Reduction in distal motor and sensory response amplitudes can occur in severe cases, suggesting axonal injury. Needle examination discloses abnormalities in the deep and superficial peroneal nerve innervated muscles.

  Treatment — In contrast to upper extremity neuropathies, treating compression neuropathies of the lower extremity is often not possible or of limited benefit. In patients with a peroneal neuropathy at the fibular neck, for example, no specific treatment is available other than removing pressure on the nerve (such as extra cushioning while sleeping and avoidance of crossing the legs during the day). An ankle-foot orthosis splint, to keep the foot dorsiflexed, should be used until active movement has recovered. Physical therapy progressing from passive range of movement to passive assistive, active, and active resistant exercise under supervision with a physical therapist may also be helpful. Walking is particularly important therapy.

Prognosis depends upon the degree of dysfunction. In one study of 13 patients with idiopathic common peroneal palsy, those presenting with complete lesions (no preserved function in foot dorsiflexion and foot eversion) made no significant recovery, while patients with even mildly preserved strength recovered fully [5].

Operative decompression can be considered for patients who do not recover on their own, although true entrapment of the peroneal nerve is uncommon. One investigator, for example, explored 26 common peroneal nerves in 23 patients; evidence for entrapment was found in only 1 of the 8 with no other apparent cause for the neuropathy [6]. Entrapment should be suspected when symptoms and signs progress and no other cause is identified. In that circumstance, surgical decompression can be successful [7].

LUMBOSACRAL RADICULOPATHY
Structural spine disease — Lumbosacral radiculopathy can have variable presentations. In the young individual with an acute herniated disc, severe radiating pain, sensory loss, and weakness in muscles of the myotome of the affected nerve root can occur (show figure 3). A specific injury or inciting event may be recalled.

Acute disc herniation is uncommon in older individuals; spondylosis secondary to disc degeneration, calcification, and osteophytes is more typical. Generally these patients present with sensory loss, weakness, and pain that can be quite severe, although in some the pain is relatively limited. Unlike the acute herniated disc of a young person in whom only one root is affected, involvement of multiple myotomes is usually present in older people. Regardless of age, coughing, sneezing, or leg straightening can exacerbate symptoms.

  L5 radiculopathy — L5 radiculopathy is by far the most common radiculopathy affecting the lumbosacral spine. It often presents with back pain that radiates down the lateral aspect of the leg into the foot. On examination, strength can be reduced in foot dorsiflexion, toe extension, foot inversion, and foot eversion. Mild weakness in leg abduction may also be evident in severe cases due to involvement of gluteus minimus and medius. Atrophy may be subtle; it is most readily observed in extensor digitorum brevis. Sensory loss is confined to the lateral shin and dorsum of the foot. Reflexes are generally normal.

EMG/NCS generally reveal abnormalities confined to the L5 muscles, including the lumbosacral paraspinals. Sensory studies (sural and superficial peroneal responses) are normal since the lesion is almost always proximal to the dorsal root ganglion.

  S1 radiculopathy — In S1 radiculopathy, pain radiates down the posterior aspect of the leg into the foot from the back. On examination, strength may be reduced in leg extension (gluteus maximus), foot inversion, plantar flexion, and toe flexion. Sensation is generally reduced on the posterior aspect of the leg and the lateral foot. Ankle jerk loss is typical.

EMG/NCS reveal abnormalities confined to predominantly S1 innervated muscles, with intact sensory responses (sural generally tested). Soleus H-reflex testing also can be performed bilaterally to identify a prolonged latency on the affected side.

  L2-L4 radiculopathy — Localizing a mid-lumbar radiculopathy to a specific nerve root can be difficult clinically and electrodiagnostically. Thus, these radiculopathies are generally considered as a group.

Acute back pain is the most common presenting complaint, often radiating around the anterior aspect of the leg down into the knee and possibly down to the foot. On examination, strength can be reduced in hip flexion, knee extension, and leg adduction. Sensation may be reduced over the anterior thigh down the medial aspect of the shin. A reduced knee jerk is commonly present in more severe lesions.

EMG/NCS generally reveal abnormalities confined to muscles of the affected root(s), including the quadriceps, leg adductors, and iliopsoas, with associated paraspinal abnormalities. Saphenous sensory response remains normal even if sensory loss is prominent in the distal leg.

  S2-4 radiculopathy — Structural radiculopathies at these lower levels are distinctly less common than other lumbosacral radiculopathies, unless a large central disc is compressing the nerve roots intrathecally at a higher level (eg, L5). Patients can present with sacral or buttock pain that radiates down the posterior aspect of the leg or into the perineum. Weakness may be minimal, with prominent bladder and sexual dysfunction.

Standard EMG/NCS of the lower extremities are of limited utility in this disorder, although the low paraspinal muscles can be studied electromyographically. In addition, abnormalities may be identified in gluteus maximus and gastrocnemius. Sensory studies are normal. Prolongations in latency when performing electrical bulbocavernosus reflex testing may indicate a lesion in the region, although this is not specific for radiculopathy.

  Treatment — Treatment of structural spine disease depends upon the severity of the lesion. Symptoms limited to pain and/or sensory loss should first be managed conservatively. Physical therapy and the use of nonsteroidal antiinflammatory medications and other pain medications (if necessary) are reasonable first line treatments. (See "Treatment of low back pain: Initial approach").

Lumbosacral epidural steroids may be useful in select groups but do not appear to have long-term utility in most patients. In a double-blind study in which patients received isotonic saline versus methylprednisolone epidurally, minimal improvement occurred with steroid compared to placebo, although it was only temporary [23]. At 12 months the probability of back surgery was 26 percent in the methylprednisolone group and 25 in the placebo group. The impression was that epidural steroids may afford short-term improvement in leg pain, but long-term management of focal disc herniation is not altered. (See "Treatment of chronic low back pain", section on Steroid injections.)

Surgical intervention is often necessary in patients with recalcitrant pain, leg weakness, or impairment of bowel/bladder function. (See "Treatment of chronic low back pain", section on Role of spinal surgery.)

Nonstructural disease — Nonstructural causes are occasionally responsible for symptoms of lumbosacral radiculopathy, although this is far less common than structural spine disease. The most notable nonstructural syndrome is cytomegalovirus polyradiculopathy in immunocompromised individuals. Patients with this disorder present with a rapidly progressive picture of usually asymmetric, bilateral radiating back and leg pain, weakness, incontinence, and sensory loss. (See "AIDS-related cytomegalovirus neurologic disease"). Herpes simplex may also produce a radicular syndrome of pain and paresthesias in a saddle distribution.

Focal tumor such as schwannoma, or more diffuse tumor such as carcinomatous meningitis, also can cause radicular problems. Inflammatory or infectious processes including Lyme disease, syphilis, or sarcoidosis are rarely responsible.

Diabetes mellitus has been associated with inflammatory/ischemic radiculopathies in the lumbosacral region. Patients generally present with what appears to be an acute structural nerve root lesion with pain and some associated sensory loss and weakness. No lesion is identifiable on imaging studies. Pain tends to be out of proportion to other objective signs. Lumbar puncture may demonstrate an elevated protein and a mild lymphocytosis. Resolution of this problem within weeks is typical. Nevertheless, evaluating for diabetes in patients with radiculopathy of unknown etiology is reasonable. (See "Classification of diabetic neuropathy").

Identifying and treating the underlying disease is most important with any of the unusual forms of inflammatory radiculopathy.
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