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ANATOMY

The sciatic nerve derives its nerve fibers from the L4, L5, S1, and S2 nerve roots. It arises from the lumbosacral plexus and leaves the
pelvis through the greater sciatic foramen (sciatic notch) (Fig. 1) . It passes over the obturator internus muscle, and beneath the gluteal and
the piriformis muscles. As it exits the gluteal compartment, the sciatic nerve runs posterior and medial to the hip joint. The nerve then
courses deep in the thigh and posterior to the femur. The nerve consists of two distinct trunks, the lateral (peroneal division) and the medial
(tibial division) (Fig. 2) . The peroneal and the tibial divisions lie next to each other to form the sciatic nerve. The divisions physically
separate from each other at the midthigh to the distal thigh to form the common peroneal and tibial nerves. Occasionally, the divisions
separate at the proximal thigh.

Branches coming off the tibial division in the proximal thigh innervate all except one of the hamstring muscles. The exception is the short
head of the biceps femoris (BF-SH) supplied by the peroneal division at approximately midthigh level, just before the sciatic nerve divides
into the common peroneal and tibial nerves. All muscles below the knee receive innervation from the sciatic nerve, and, except for the
saphenous nerve, all sensory nerves are derived from the sciatic nerve.
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Figure 1. Posterior view of the sciatic nerve as it arises from the lumbosacral plexus, passes through the greater sciatic foramen (sciatic notch), and courses between the piriformis and
obturator internus muscles. The overlying gluteal muscles are not shown.

CLINICAL PRESENTATION

Symptoms

Weakness, numbness, and paresthesias are frequent symptoms of sciatic neuropathy. [93]  Foot drop is usually the most prominent symptom,
for two reasons. First, foot drop as a result of tibialis anterior weakness causes greater gait disability compared with other sciatic-
innervated muscles. Second, as discussed below, the peroneal-innervated muscles are more severely weak compared with tibial-
innervated muscles. Weakness of toe extension or flexion, ankle plantar flexion, eversion, inversion, and knee flexion are other symptoms
that result from weakness of sciatic-innervated muscles. A severe sciatic neuropathy can lead to a flail lower leg. Numbness and
paresthesias in the sciatic-nerve distribution are also frequent symptoms, depending on the severity of the neuropathy.
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Figure 2. Posterior view of the sciatic nerve, which innervates the hamstring muscles before dividing into the peroneal and tibial nerves. The peroneal and tibial divisions of the sciatic
nerve are shown separated; however, the two divisions most often physically separate at distal to mid-thigh.

Dysesthetic pain in the distal sciatic-nerve distribution is a less common but still a frequent complaint, present in 57% of patients in one
series. [93]  The pain is commonly described as either a constant burning sensation or a sharp, jabbing pain. The pain can occur immediately
with the onset of sciatic neuropathy or can be delayed by weeks to months. When delayed in onset, the pain often begins as motor function
improves. Almost all patients who have gunshot wounds or chronic progressive sciatic neuropathy from mass lesions, entrapment, or
compression of the sciatic nerve appear to develop pain at some point during their illness. Fortunately, the dysesthetic pain usually does not
last for more than a few months and typically responds to pharmacologic treatment.

Signs

Motor, sensory, and reflex deficits in the sciatic-nerve distribution are almost always present in sciatic neuropathy. Ankle reflexes are
usually
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diminished or absent, depending on the severity of the lesion. As with most mononeuropathies, the motor and the sensory deficits are more
prominent distally. Thus, weakness of toe extension and flexion are often the most prominent sign, followed by ankle and plantar
dorsiflexion, eversion, and inversion. Hamstring muscle weakness is rarely significant except in the most severe, proximal lesions. [92]  The
relative sparing of the hamstrings may be caused by two factors. First, they are the most proximal muscles innervated by the sciatic nerve
and thus are reinnervated more quickly than distal muscles. Second, the semitendinosus, semimembranosus, and biceps femoris long head
are innervated by the tibial division and form the bulk of the hamstring. As discussed below, the tibial division is often less severely
affected than the peroneal division. Thus, most of the hamstring muscles are less severely affected compared with the peroneal-innervated
muscles.

Interestingly, many studies have documented greater susceptibility of the peroneal division compared with the tibial division in sciatic
neuropathy. * This rule appears to hold true for most causes, especially in those associated with hip replacement. Possible exceptions
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include gunshot wounds to the thigh and femur fracture. [27]  [40]  [94]  There are a number of possible explanations why the peroneal division
may be more susceptible to injury than the tibial division. [81]  First, the peroneal division has larger fascicles that have less supportive
connective tissue compared with the tibial division. Second, the peroneal division is more securely fixed at both the sciatic notch and the
neck of the fibula, thus leaving it more prone to stretch injuries. Third, the peroneal division lies superficial to the tibial division in the hip
and proximal thigh regions.

There have been reports of patients who have involvement of only the peroneal division and complete clinical and electrodiagnostic
sparing of the tibial division. [21]  [34]  [94]  Since the peroneal division innervates only the BF-SH, with the remainder of the hamstring
muscles innervated by the tibial division, hamstring strength would be normal to near normal. Thus, sciatic neuropathy affecting only the
peroneal division may mimic peroneal neuropathy at the knee or at the fibular head.

ELECTROPHYSIOLOGY

Electromyography (EMG) and nerve-conduction studies (NCS) play a vital role in localizing the lesion and in determining severity and
prognosis. Evaluation of the sural and superficial peroneal sensory-nerve action potentials (SNAP) are important for documenting whether
the lesion is preganglionic or postganglionic, the degree to which tibial and peroneal sensory axons are affected, and the severity of the
lesion. The extensor digitorum brevis, the abductor hallucis compound muscle action potentials (CMAP), and the peroneal and tibial F
waves are useful for defining

*References [ 2]  [13]  [21]  [25]  [27]  [29]  [33]  [34]  [40]  [55]  [80]  [84]  [86]  [89]  [90]  [94]
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the distribution of motor abnormalities and the severity of motor axonal degeneration. Contralateral NCS may be helpful for comparison.
The saphenous SNAP, tibialis anterior CMAP, and soleus H reflex can be helpful in selected cases. Needle EMG examination should
include the peroneal- and tibial-innervated muscles above and below the knee, and several nonsciatic-innervated muscles, including the
gluteal muscles, femoral-innervated muscles, and lumbosacral paraspinal muscles.

Somatosensory evoked potentials may occasionally be useful in localizing the lesion.

OTHER DIAGNOSTIC TESTS

Ancillary tests can play a role in confirming or excluding a diagnosis on the basis of the history, examination, and electrodiagnostic testing.
Radiologic studies help to evaluate the possibility of a mass lesion or a compressed nerve. MRI provides the best resolution. Recent
innovations in which MRI short tau inversion recovery (STIR) sequence has been used have further enhanced the ability to visualize the
peripheral nerve (Fig. 3) (Figure Not Available) . CT of the sciatic nerve provides excellent visualization of hemorrhage and bony
structures. Angiography may be indicated if an arterial aneurysm or iliac artery thrombosis are possible causes.

Laboratory tests can be useful in determining if there are associated medical conditions as a cause of sciatic neuropathy. For example,
sedimentation rate and antinuclear antibody are useful to evaluate for vasculitis. Fasting serum glucose and hemoglobin A1C are helpful to
rule out diabetes mellitus. Nerve biopsy of the sural or the superficial peroneal sensory nerves is rarely indicated for most causes of sciatic
neuropathy, except for the possibility of vasculitis.

DIFFERENTIAL DIAGNOSIS

Lesions of the lumbosacral roots or plexus can mimic sciatic neuropathy. Involvement of sensory or motor fibers outside of the
sciatic-nerve distribution places the lesion elsewhere. For example, an L5 or S1 radiculopathy can be distinguished from a sciatic
neuropathy by electromyographic abnormalities in the paraspinal muscles, gluteus medius, gluteus maximus, or tensor fascia latae.
Abnormalities of the sural or the superficial peroneal sensory responses on NCS would favor sciatic neuropathy over an L5 or S1
radiculopathy.
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Bilateral sciatic neuropathy can be difficult to differentiate from polyneuropathy. Careful documentation of sensory and motor deficits can
help to differentiate the two. Sensation in the medial foot and lower leg is supplied by the saphenous nerve, which is spared in sciatic
neuropathy but often involved in a polyneuropathy. Hamstring muscles are often involved in sciatic neuropathy but only rarely in
polyneuropathy.
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Figure 3. (Figure Not Available) A 29-year-old woman with slowly progressive weakness, muscle atrophy, and numbness in the right sciatic-distribution over five years. A neurologic
evaluation for vasculitis or other causes of sciatic neuropathy was negative. MR image scan, including STIR (short tau inversion recovery) sequence, revealed increased signal on STIR
sequence and slightly increased diameter of the sciatic nerve without evidence of mass lesion or compression. Neurosurgical exploration was deferred based on the MR image finding.
A, Axial T1 of the right pelvis: normal appearing sciatic nerve ( arrow). B, Axial STIR of the right pelvis: the sciatic nerve ( arrow) is increased in signal. A normal sciatic nerve is
approximately the same signal intensity of muscle on STIR sequence. C, Coronal T1 of the pelvis: normal appearing sciatic nerve ( arrows). D, Coronal STIR of the pelvis: the sciatic
nerve ( arrows) is increased in signal. E, Axial T1 of the right mid-thigh: the sciatic nerve is slightly larger in diameter than normal, otherwise normal in appearance. F, Axial STIR of the
right mid-thigh: the sciatic nerve ( arrow) is increased in signal. (Courtesy of Kenneth Maravilla, MD and Michel Kliot, MD, University of Washington, Seattle, WA.)
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Tibial and peroneal mononeuropathies can occur simultaneously and mimic a sciatic neuropathy. Thus, the clinical context in which the
nerve injury occurs must be considered when the site of lesion is being determined.

Because the peroneal division is usually more severely affected than the tibial division, a sciatic neuropathy can be difficult to distinguish
from a peroneal neuropathy. This difficulty is especially evident when nerve-conduction abnormalities of the tibial or the sural nerve or
electromyographic findings in the BF-SH (the only muscle proximal to the knee that is innervated by the peroneal division) are mild.

ORIGINS

The causes of sciatic neuropathies can be categorized into those occurring in the hip (gluteal) or the thigh regions. The majority of sciatic
neuropathies occur in the hip, whereas only a minority are in the thigh. [94]  The causes of sciatic mononeuropathy are numerous (see table).
[9]  [13]  [40]  [55]  [78]  [84]

Sciatic Neuropathy at the Hip

In our series of 100 patients, [94]  the most common cause of sciatic neuropathy was total hip arthroplasty. It is the most common neurologic
complication of total hip arthroplasty, with frequency ranging from 0.7% to 3.7% of all arthroplasties. * The proximity of the sciatic nerve
to the hip joint leaves it vulnerable to injury during surgery. Possible mechanisms for nerve injury include stretching, direct nerve trauma
such as from retractors, infarction, hemorrhage, hip dislocation, compression or burns from methylmethacrylate, trauma or entrapment from
trochanteric wire,

*References [ 7]  [17]  [30]  [42]  [57]  [66]  [69]  [75]  [79]  [88]  .
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TABLE 1 -- ORIGINS OF SCIATIC NEUROPATHY
Hip (gluteal) Region
  Hip replacement/surgery
    Perioperative
    Delayed
  Hip dislocation/fracture
    Acute
    Delayed
  Acute, external compression
    Coma/drug OD
    Coma/ICU
    Prolonged sitting
  Cardiac surgery
  Gluteal compartment syndrome
  Gluteal contusion
  Gluteal injection
  Lithotomy position
  Vaginal delivery
  Piriformis syndrome
Thigh Region
  Femur fracture
  Acute, external compression
  Posterior thigh compartment syndrome
  Entrapment (myofascial band)
  Laceration
Hip or Thigh Region
  Gunshot wound
  Nerve infarction
    Vasculitis
    Arterial thrombosis
    Arterial bypass surgery
    Diabetes mellitus
    Postradiation therapy
  Mass lesion
    Benign tumors
    Malignant cancers
    Endometriosis
    Arterial aneurysm
    Persistent sciatic artery
    Myositis ossificans
    Abscess
  Idiopathic
    Acute/subacute onset
    Slowly progressive
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osseous tunnel formation, and prosthetic dislocation.  In most cases, the exact mechanism of injury is unknown. [30]  [66]  Risk factors
include patients who have congenital hip dislocation or dysplasia and patients who have total hip arthroplasty revision. [66]

Most cases of sciatic neuropathy associated with hip arthroplasty occur during the perioperative time period; however, some patients suffer

References [ 7]  [17]  [23]  [30]  [42]  [57]  [66]  [69]  [75]  [79]  [88]  [93]  .
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a delayed onset of neuropathy of several years. [93]  Causes of delayed neuropathy include entrapment from methylmethacrylate, trochanteric
wire, osseous tunnel formation, or prosthetic dislocation. [3]  [18]  [23]  [26]  [30]  [50]  Thus, a history of hip arthroplasty should be sought for
anyone suspected of having sciatic neuropathy.

Hip dislocation or fracture are most often caused by motor vehicle accidents and are a frequent cause of sciatic neuropathy. [8]  [21]  [28]  [78]

[94]  The most likely mechanism of injury is a stretching of the nerve when the femur is dislocated posteriorly from the hip. Fracture of the
posterior acetabular lip can also threaten the sciatic nerve. Occasionally, closed-reduction or open-reduction internal fixation can result in
nerve injury. [21]  [33]  Delayed entrapment of the sciatic nerve can occur from myositis ossificans [23]  or ectopic bone formation at the hip
leading to an osseous tunnel. [28]  [37]

Prolonged external compression of the sciatic nerve results in nerve injury from direct mechanical disruption of the nerve or ischemia from
increased local pressure above capillary perfusion pressure. At least several hours in a supine position (probably at least 8 to 12 hours)
with compression at the buttocks are usually required for a sciatic neuropathy to be formed (Yuen, personal communication, 1993). Coma
in the setting of drug overdose or in the intensive care unit without frequent repositioning is the usual cause. [53]  [71]  [78]  [94]  Less
commonly, gluteal compartment syndrome resulting from gluteal muscle necrosis and edema may be a contributing factor. [68]  [71]

Cardiac surgery has been reported as a cause of sciatic neuropathy. [35]  [45]  The mechanism may involve the combination of nerve
compression at the level of the buttocks and relative hypotension (and hence reduced capillary perfusion pressure) during surgery.
Prolonged sitting position with external compression can rarely lead to sciatic neuropathy, * sometimes as a result of surgical positioning.
[36]  [56]  [78]

Compartment syndrome from intramuscular hemorrhage into the gluteal muscles have been reported to occur spontaneously in patients
undergoing anticoagulation, [41]  [62]  [78]  [94]  with hemophilia [72]  or from spontaneous arterial rupture in Ehlers-Danlos syndrome. [67]

Compartment syndrome constitutes a surgical emergency. The sciatic nerve lies deep under the gluteal muscles, and thus is relatively
protected from direct trauma. Despite this protection, falls onto the buttocks resulting in gluteal contusion have been reported to cause
sciatic neuropathy. [91]  [94]  Concomitant gluteal compartment syndrome from muscle necrosis and swelling may play a role in some cases.
[68]  [91]

The gluteal muscle is a common site of injection for large volumes of medications. Injection other than in the upper outer quadrant of the
gluteal compartment can lead to direct toxic effects of the drug on the nerve. [2]  [25]  [94]  Sciatic neuropathy has been reported as a delayed
complication in patients who have repeated injections and who develop muscle fibrosis compressing the nerve. [48]  [64]  Lithotomy position
has long been recognized as an infrequent cause of sciatic neuropathy, presumably from a

*References [ 14]  [15]  [43]  [78]  [83]  [87]  [89]  [94]  .
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stretching of the sciatic nerve as the hip is flexed. [10]  [33]  [46]  [63]  Vaginal delivery has been described as a cause of sciatic neuropathy [31]  ;
the mechanism may be from the lithotomy position or from the compression of the sciatic nerve caused by the fetal head in the pelvis near
the sciatic notch.

Piriformis syndrome results from entrapment of the sciatic nerve by the piriformis muscle. [1]  [6]  [29]  [47]  [52]  [76]  It is a controversial entity
because it is likely overdiagnosed. [39]  The sciatic nerve passes under the piriformis muscle as it courses posterior to the hip joint (Fig. 1) .
The most prominent symptom is pain in the buttock radiating down the posterior thigh. Weakness, numbness, and paresthesias in the sciatic
distribution are generally mild, if present. Important signs include tenderness of the piriformis muscle to palpation and pain with straight
leg raising. Stretching of the piriformis muscle against the sciatic nerve by passive internal rotation and adduction of the thigh (Freiberg
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sign) has been proposed as a diagnostic maneuver. Active contraction of the piriformis muscle, by active external rotation and abduction of
the thigh against resistance (Pace sign), is another proposed diagnostic sign. Hypertrophy of the piriformis muscle has been demonstrated
on MRI or CT scans in some cases. The most common inciting factor is blunt trauma to the buttock, such as with a fall. Others have
reported exercise, such as with rapid internal rotation of the thigh, as a cause. Normal variations in which the sciatic nerve passes
inbetween the tendons or the muscle belly of the piriformis muscle have been reported in as much as 21% of normal cadavers [54]  and have
been proposed as a predisposing factor leading to compression of the sciatic nerve.

Sciatic Neuropathy at the Thigh

Fracture of the femur can result in stretching and injury of the sciatic nerve. [49]  [70]  [78]  [94]  Other acute causes include external
compression from thigh tourniquet, [51]  [93]  or internal compression from posterior thigh compartment syndrome caused by hematomas [94]

[95]  or edema. [56]  Entrapment of the sciatic nerve is rare but has been reported to occur in the thigh from a myofascial band. [5]  [74]  [85]

Laceration of the sciatic nerve has been reported from knife wounds. [70]  [90]  [93]

Sciatic Neuropathy at the Hip or Thigh

In the early 1900s, gunshot wound was the most common cause of sciatic neuropathy. [9]  [27]  [55]  [70]  [80]  [90]  Unfortunately, gunshot wound
is still a common cause in the United States, despite the lack of wartime injuries. [94]  The mechanism of nerve injury is most likely from a
combination of stretching and percussion injury to the nerve. [60]  The nerve is only rarely severed by the bullet.

Nerve infarction has been reported from thromboembolic events associated with vasculitis, arterial bypass surgery, diabetes mellitus, or
atherosclerosis
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of the iliac artery. [33]  [44]  [94]  Delayed effects of radiation therapy, presumably on the basis of microinfarction of the nerve, may rarely lead
to sciatic neuropathy. [94]

Mass lesions can cause compression anywhere along the sciatic nerve. They include benign [58]  [73]  and malignant [38]  [82]  tumors
(including lymphoma [20]  [33]  [61]  ), arterial aneurysm, [11]  [59]  persistent sciatic artery, [24]  endometriosis, [4]  [22]  [65]  [77]  myositis
ossificans, [32]  [37]  or abscess. [12]

Rarely, there is no definitive cause to explain some cases of sciatic neuropathy. Some patients develop a chronic, slowly progressive,
painless, sciatic neuropathy with no explanation even after surgical exploration. [19]  [33]  [93]  Others develop an acute or subacute sciatic
neuropathy with subsequent stabilization or improvement. [93]

PRACTICAL MANAGEMENT

Management of sciatic neuropathy depends on the clinical setting and the suspected cause. The underlying cause of the neuropathy should
be treated medically if possible, examples being vasculitis, endometriosis, systemic cancer, or diabetes mellitus. Surgical exploration and
decompression may be required when compression of the nerve from mass lesions, (e.g., tumor or hemorrhage), compartment syndrome, or
fibrous bands is suspected. [16]

Surgical repair with nerve grafts of the sciatic nerve is generally disappointing. This most likely stems from the long distance of axonal
regeneration from the site of lesion to the muscles below the knee. [80]

Weakness from a sciatic neuropathy often leads to foot drop and ankle instability. An ankle-foot orthotic is often helpful if the motor deficit
is severe. Dysesthesias are frequent and can be treated symptomatically. Nortriptyline or other tricyclic antidepressants, gabapentin,
carbamazepine, and mexilitine may be helpful. Topical medications such as lidocaine or clonidine are being tested and may soon be
available. Nerve blocks may also be useful.

There are many case reports of the controversial piriformis syndrome in which physical therapy, steroid injection of the piriformis muscle,
and surgical dissection or resection of the muscle have been purported to relieve symptoms. [1]  [6]  [29]  [47]  [52]  [76]
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PROGNOSIS

As with other mononeuropathies, prognosis of sciatic neuropathy depends on its origin etiology and severity. In a study of 52 patients who
had acute sciatic neuropathy and removal of the inciting factor (caused by hip replacement, hip dislocation or fractures, gunshot wound,
acute external compression, nerve infarction, femur fracture, or gluteal contusion), improvement in strength to Medical Research Council
(MRC) grade
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2 or by at least 2 MRC grades occurred in 30% by 1 year, 50% by 2 years, and 75% by 3 years. [93]  Factors predictive of good prognosis
included the presence of a recordable extensor digitorum brevis CMAP and the absence of ankle paralysis. [93]

These findings are similar to those reported in a series of patients who had sciatic neuropathy after total hip arthroplasty. [66]  Of 52 patients
who had sciatic neuropathy, 44% had complete resolution, 44% had mild persistent neurologic deficits, and the remaining 12% had major
persistent deficits. The main factor predicting better neurologic outcome was the presence of partial motor function on initial examination.
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