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Sciatic neuropathy: findings on magnetic resonance neurography
Achados por imagem de neurografia por ressonância magnética nas neuropatias do ciático
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Abstract

Resumo

Injuries of the sciatic nerve are common causes of pain and limitation in the lower limbs. Due to its particular anatomy and its long course,

the sciatic nerve is often involved in diseases of the pelvis or leg. In recent years, magnetic resonance neurography has become estab-

lished as an important tool for the study of peripheral nerves and can be widely applied to the study of the sciatic nerve. Therefore, detailed

knowledge of its anatomy and of the most prevalent diseases affecting it is essential to maximizing the accuracy of diagnostic imaging.

Keywords: Sciatic nerve; Magnetic resonance imaging; Neuroimaging/methods; Nervous system diseases/diagnosis; Sciatic neuropathy/

diagnosis.

Lesões do nervo ciático são causas comuns de dor e de limitação no membro inferior. Em razão da sua anatomia particular e do seu longo

trajeto, o nervo ciático é frequentemente envolvido em doenças da pelve e do membro inferior. Nos últimos anos, a neurografia por

ressonância magnética tem se firmado como ferramenta importante para o estudo de nervos periféricos, podendo ser amplamente

empregada para o estudo do nervo ciático. Para este fim, o conhecimento detalhado de sua anatomia e das principais doenças envol-

vidas é fundamental para maximizar o desempenho diagnóstico por imagem.

Unitermos: Nervo ciático; Ressonância magnética; Neuroimagem/métodos; Doenças do sistema nervoso/diagnóstico; Neuropatia ciática/

diagnóstico.
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the nerve or plexus. The use of a TE > 66 ms serves to avoid

the magic angle phenomenon, which is related to anisotropy

of the peripheral nerve and can simulate signal abnormal-

ity. These sequences provide greater spatial and contrast

resolution for neural study. MRN reveals peripheral nerve

abnormalities by identifying changes in signal intensity,

notably on T2-weighted images, together with changes in

the cross-sectional area and course of the nerve, as well as

disorganization or absence of the typical fascicular pattern.

Another focus of MRN-based peripheral nerve studies is the

denervation of muscles, an abnormality that can manifest as

a pattern of edema or, in chronic cases, hypotrophy of the

muscles innervated by the sciatic nerve(1–4).

Clinically, lesions or diseases of the sciatic nerve mani-

fest as pain of varying intensity in the lower lumbar region,

with irradiation to the gluteal region and to the posterior

region of the ipsilateral lower limb. Those manifestations

can be accompanied by changes in sensitivity or motor defi-

cits.

Another MRI technique that can be used for the study

of neural pathways is tractography, which involves diffusion-

weighted acquisition—typically diffusion tensor imaging

(DTI)—and is classically used in studies of the central ner-

vous system(5–7). Recent studies have demonstrated that this

technique can also be used in the study of peripheral nerves(8),

although we found no studies with an emphasis on the spe-

cific evaluation of sciatic nerve abnormalities in humans.

Recent experimental studies involving animal models of
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INTRODUCTION

Sciatic nerve injuries are common causes of pain and

limitation in the lower limbs. Detailed knowledge of the

anatomy of the sciatic nerve is essential for the recognition

of alterations and diseases involving the nerve(1,2).

In recent years, magnetic resonance imaging (MRI) has

established itself as an important tool for the study of pe-

ripheral nerves, especially after the development of proto-

cols including sequences optimized for this purpose, gener-

ally referred to as magnetic resonance neurography (MRN).

Ideally, MRN involves the use of 3.0 T magnets and the

protocol includes the following: graded fluid signal-sensi-

tive sequences with fat suppression; a TE > 66 ms; thin slices;

and acquisition in the best anatomical planes for study of
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crush injury and sciatic nerve traction injury showed that DTI

tractography, using routine clinical 1.5 T MRI scanners, is

a promising tool in the assessment of sciatic lesions(9,10). In

those studies, DTI was able to differentiate between nerves

with nerve damage and control group nerves. In addition,

the values and time curves of fractional anisotropy and the

eigenvalue lambda (perpendicular) correlated well with the

histological findings of Wallerian degeneration and with

functional recovery.

The aim of this essay is to illustrate the imaging aspects

of neuropathies and the anatomy of the proximal segment of

the sciatic nerve by MRN. Among the causes of neuropathies,

we illustrate those that are neoplastic, compressive, traumatic,

hereditary, iatrogenic, or idiopathic in nature.

NORMAL ANATOMY OF THE PROXIMAL SCIATIC

NERVE

The lumbosacral plexus is composed of ventral rami of

the L4–S3 nerve roots, which join to form the tibial (me-

dial) nerve, the common (lateral) peroneal nerve, and the

posterior cutaneous nerve of the thigh. The sciatic nerve

consists of the tibial and common peroneal components,

which are encased in a common sheath and exit the pelvis

through the sciatic notch(3,4), as depicted in Figure 1. Im-

mediately before leaving the pelvis, the sciatic nerve has an

intimate relationship with the ventral surface of the pirifor-

mis muscle.

NEOPLASTIC CAUSES

Benign or malignant neoplasms can arise from nerve

fibers or from the cuff of the sciatic nerve sheath (Figures 2,

3, 4, and 5). However, the nerve can be affected because it

is contiguous to or compressed by neoplasms in adjacent

tissues (Figure 6 and 7). Another form of sciatic nerve in-

volvement is perineural dissemination of neoplasms, which

is particularly common in cases of prostate cancer(11–13).

On MRN, a typical finding is an expansile lesion involv-

ing the sciatic nerve. Here, we illustrate examples of primary

sciatic nerve neoplasms as well as secondary involvement of

the sciatic nerve in cases of neoplasms in the region of the

pelvis and proximal thigh.

Figure 1. Coronal T1-weighted MRI scan showing the fascicular pattern (long

arrow) and perineural fat (short arrows) around the proximal segment of the sci-

atic nerve.

Figure 2. 48-year-old male patient with schwannomatosis. A: Volumetric maxi-

mum intensity projection reconstruction of a coronal T2-weighted slice with fat

saturation showing schwannomas in both sciatic nerves (arrows). B: Sagittal T2-

weighted slice showing root schwannomas (arrows) within the spinal canal.

A

B
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HEREDITARY CAUSES

Chief among the hereditary causes of sciatic neuropa-

thies is Charcot-Marie-Tooth disease, which is a spectrum

of diseases related to alterations currently described in more

than 30 genes(14). In imaging studies, the finding typical of

Charcot-Marie-Tooth disease is diffuse nerve hypertrophy.

Clinically, patients with Charcot-Marie-Tooth disease present

muscular weakness, pain, and a variety of deformities related

to muscular atrophy(15).

Figure 8 illustrates the case of a 46-year-old patient with

pain in the lower limbs and image findings typical of Char-

cot-Marie-Tooth disease.

COMPRESSIVE CAUSES

As previously noted, the proximal segment of the sci-

atic nerve has an intimate relationship with the piriformis

muscle. Variations include the sciatic nerve coursing ante-

rior to, posterior to, or within the ventral portion of the piri-

formis muscle. When it is related to an abnormality in the

piriformis muscle, neuropathy of the proximal segment of

the sciatic nerve can be called piriformis syndrome, although

there is controversy in the literature about the existence of

this causal relationship(16,17).

Figure 4. 68-year-old female patient with increased volume of the right gluteal

region and pain in the ipsilateral leg. A: Axial T2-weighted slice showing lipoma-

tosis of the somatic nerve (solid arrow) accompanied by adipose infiltration into

the ipsilateral pelvic girdle muscles (dashed arrows). B: Coronal T2-weighted slice

of the pelvis, showing increased volume and adipose infiltration into the pelvic

girdle muscles (arrows).

Figure 5. 32-year-old male patient with a history of neurofibromatosis, present-

ing with pain in the left leg and enlargement of the left gluteal region. Contrast-

enhanced axial T1-weighted slice showing an expansile dumbbell-shaped forma-

tion (arrows) on the sciatic nerve in the region of the sciatic notch, consistent with

malignant peripheral nerve sheath tumor, as was confirmed by histopathology.

Figure 3. 30-year-old male patient

with neurofibromatosis type 1. A:

Coronal T2-weighted slice with fat

saturation, showing plexiform neu-

rofibromas in both sciatic nerves

(arrows). B: Volumetric maximum

intensity projection coronal T2-

weighted slice with fat saturation,

showing neurofibromas at the

roots of the lumbosacral plexus

(arrows).BA
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In compressive sciatic neuropathy, MRN findings in-

clude changes in the path, thickness, or signal of the sciatic

nerve, with or without abnormalities of the piriformis muscle

anatomy. We illustrate two examples of piriformis muscle

alteration with neuropathy of the proximal portion of the

sciatic nerve (Figures 9 and 10).

TRAUMATIC CAUSES

Because of its particular anatomy and long course, the

sciatic nerve can be affected by direct trauma or pelvic ring

fracture, which are common in automobile accidents. Dis-

locations of the coxofemoral joint, which occur in cases of

high-energy trauma, are also common causes of sciatic neu-

Figure 6. 66-year-old male patient with rectal adenocarcinoma. Coronal T2-

weighted slice showing an expansile lesion in the pelvic region, consistent with

rectal adenocarcinoma, extending to the left sciatic notch (dashed arrows) and

involving the right ipsilateral sciatic nerve (solid arrow).

Figure 7. 35-year-old male patient with a palpable mass in the left thigh. Axial

T1-weighted slice showing a liposarcoma (dashed arrow) in the posterior com-

partment of the left thigh, compressing and displacing the ipsilateral sciatic nerve

(solid arrow).

ropathy(18). In such cases, imaging findings include, other

than the changes typical of neuropathy, alterations to the

surrounding soft tissues, such as muscle bruising. The clini-

cal correlation, if available, reveals a history of trauma, thus

confirming the diagnosis.

We illustrate a case of neuropathy caused by direct trauma

resulting from a fall from standing height (Figure 11).

IATROGENIC CAUSES

One of the main iatrogenic causes of sciatic nerve neu-

ropathy is radiotherapy for pelvic neoplasms, including pros-

tate, gynecological, and colorectal cancer, resulting in ra-

diation-induced neuropathy, as depicted in Figure 12(11). The

Figure 8. A: Volumetric maximum intensity projection reconstruction of a coronal

T2-weighted slice with fat saturation, showing diffuse thickening of the roots of

the lumbosacral plexus (arrows). B: Axial T2-weighted slice with fat saturation,

showing a similar aspect in the left sciatic nerve (arrow).

A
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development of neural changes related to radiotherapy tends

to occur at 5–30 months after treatment, its incidence peak-

ing between months 10 and 20. In radiation-induced neur-

opathy, the imaging findings are nonspecific and include

changes in the thickness and signal intensity of the affected

nerve. The clinical correlation with a history of radiotherapy

is fundamental to suggesting this diagnosis. Clinically, ra-

diation-induced neuropathy is initially characterized by sen-

sory manifestations, mainly pain and paresthesia, in some

cases evolving to muscle weakness(19–21).

Neuroma (Figure 13) is a common sequela of amputa-

tion, causing pain that is usually refractory to pharmacological

treatment and sometimes disabling. Although its pathophysi-

ology is still poorly understood, there are measures that have

proven effective in reducing its incidence. Such measures

Figure 9. 21-year-old male patient with pain in the right gluteal region and pos-

terior right thigh. Axial T1-weighted slice showing hypertrophy of the right pirifor-

mis muscle (dashed arrow) and increased thickness of the ipsilateral sciatic nerve

(solid arrow). Normal contralateral piriformis muscle (arrowhead).

Figure 10. 90-year-old patient

with lower back pain radiating to

the gluteal region and posterior

surface of the left thigh. Axial T2-

weighted slice (A) and contrast-

enhanced axial T1-weighted slice

(B), showing an abscess in the left

piriformis muscle (dashed arrows),

resulting in reactive thickening of

the ipsilateral sciatic nerve (solid

arrow).
A B

Figure 11. 75-year-old female

patient with pain in the left glu-

teal region after a fall from stand-

ing height. Sagittal T2-weighted

slice (A) and axial T2-weighted

slice (B), both with fat saturation,

showing diffuse thickening of the

left sciatic nerve with a hyperin-

tense signal (arrows), consistent

with traumatic neuropathy.
A B
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include implantation of the nerve stump into the ventral as-

pect of a muscle or capping the nerve stump with epineural

flap. More rare and serious causes, such as ischemic neur-

opathy secondary to the placement of an aortoiliac stent(22),

can also be demonstrated (Figure 14). Like radiation-induced

neuropathy, ischemic neuropathy presents nonspecific MRN

findings, the clinical correlation also being fundamental.

CONCLUSION

The sciatic nerve is often affected in diseases of the pel-

vis or lower limbs, as well as by lesions that originate within

the nerve itself. Its course is long, which predisposes it to

various types of compression. MRN is an important tool for

the evaluation of peripheral nerve diseases and should be

widely used for the study of the sciatic nerve whenever pos-

sible. Detailed knowledge of its anatomy and of the imag-

ing aspects of the main diseases affecting it is fundamental

to optimizing imaging studies of the sciatic nerve.
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