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INTRODUCTION
Brachial plexopathies are conditions affecting the brachial plexus, 
the cluster of nerves that innervate the upper limb. Disease or 
disruption of the brachial plexus can severely affect the function of 
the upper limb musculature and sensation. The causes of brachial 
plexopathy in adults can be broadly divided into traumatic 
and non-traumatic aetiologies. Modalities used for brachial 
plexopathy imaging include standard myelography, computed 
tomography myelography, conventional magnetic resonance 
imaging (MRI) and MR myelography. Of these techniques, MRI is 
non-invasive, useful in providing detailed anatomic information 
and may provide accurate localisation of the pathology. We 
present a series of cases of brachial plexopathy in adults over a 
period of fi ve years. These help to illustrate some of the common 
causes of adult-onset traumatic and non-traumatic brachial 
plexopathy, and their relevant MRI features.

ANATOMY OF THE BRACHIAL PLEXUS
The brachial plexus is formed by the nerve roots originating from 
the C5, C6, C7, C8 and T1 levels. The nerve roots are divided into 
pre- and postganglionic sections, with the dorsal root ganglion as 
the point of reference. The brachial plexus itself is formed by the 
ventral rami of the postganglionic sections of the nerve roots. It is 
subdivided into the following portions, from proximal to distal: 
fi ve roots, three trunks, six divisions, three cords and fi ve terminal 
nerves. The C5 and C6 nerve roots unite to form the upper trunk; 
the C7 nerve root forms the middle trunk; and the C8 and T1 
nerve roots form the lower trunk. Each of these three trunks then 
divide into anterior and posterior divisions, i.e. six divisions in 
all. The trunks and divisions are found superior to the clavicle.

The three posterior divisions unite to form the posterior 
cord. The anterior divisions of the upper and middle trunk unite 
to form the lateral cord. The remaining anterior division of the 
lower trunk continues as the medial cord. The cords are found 

inferior to the clavicle. The posterior cord continues on to form 
the radial and axillary nerves. The lateral cord continues on as 
the musculocutaneous nerve, while the medial cord continues 
on as the ulnar nerve. The lateral and medial cords also supply 
fi bres that unite to form the median nerve.

MAGNETIC RESONANCE IMAGING OF 
THE BRACHIAL PLEXUS
MRI of the peripheral nerves (MR neurography) has been 
increasingly used in recent years, due to advancements in MRI 
techniques. It is an excellent modality for obtaining detailed 
anatomic information on the brachial plexus (Fig. 1) and to 
accurately localise any pathology. MRI of the brachial plexus 
can be performed on both 1.5T and 3T MR scanners, and uses 
combinations of two-dimensional (2D) and three-dimensional 
(3D) techniques. 2D short tau inversion recovery (STIR) sequences 
are frequently part of imaging protocols on 1.5T scanners. 
However, they have certain disadvantages including suboptimal 
spatial resolution, occurrence of pulsation artefacts, and poor 
discrimination between nerves and blood vessels.(1) A newer 
technique is 2D T2-weighted spectrally adiabatic inversion 
recovery (SPAIR; Siemens Healthineers, Erlangen, Germany), which 
is superior to STIR on 3T scanners as it has a better signal-to-noise 
ratio.(1) SPAIR also demonstrates more uniform fat suppression 
than STIR in larger fi elds of view, such as the brachial plexus.(2) 
3D STIR sampling perfection with application-optimised contrasts 
using different fl ip angle evolution (SPACE; Siemens Healthineers, 
Erlangen, Germany) sequences can be performed on both 1.5T 
and 3T scanners. They allow multiplanar reconstructions along 
the longitudinal axis of a nerve, which can better demonstrate any 
pathological changes in a nerve compared to 2D techniques.(1)

In our institution, we currently use a Siemens 1.5T 
MAGNETOM® Avanto system (Siemens Healthineers, Erlangen, 
Germany), with head, neck and spine matrix coils, and a body 
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array coil. Imaging is performed in the axial, coronal and oblique 
sagittal planes (Table I). Axial images parallel to the disc spaces, 
coronal images parallel to the vertebrae and shoulders, and 
oblique sagittal images perpendicular to the brachial plexus are 
obtained. Axial T1-weighted sequence using turbo spin-echo 
(TSE) imaging and T2-weighted sequence using TSE with fat 
suppression are performed. In cases of trauma, an additional 
T2-weighted sequence for susceptibility (haeme) is performed. 
Coronal T1-weighted sequence with TSE, STIR sequence and STIR 
SPACE sequence, and oblique sagittal T1-weighted sequence with 
TSE and STIR sequence are also performed for all imaging of the 
brachial plexus. Intravenous gadolinium-based contrast is not 
routinely used in imaging of the brachial plexus. Its main utility 
is in evaluating possible neoplastic and infl ammatory processes.

TRAUMATIC BRACHIAL PLEXOPATHY
Injuries sustained in road traffi c accidents, particularly those 
involving motorcyclists, are a major contributing cause of 

traumatic brachial plexopathy.(3) Other forms of trauma include 
falls from a height, an impact on the shoulder from falling 
heavy objects, and sports injuries. Depending on the nature and 
aetiology of the trauma, different sections of the brachial plexus 
may be affected.

A classification of the severity of nerve injuries was 
proposed by Seddon,(4) using the terms neuropraxia, 
axonotmesis and neurotmesis (from least to most severe). The 
least severe grade, neuropraxia, involves damage to the myelin 
sheath but not the axon. Wallerian degeneration does not occur 
and the conduction defects are temporary, with spontaneous 
and complete recovery. In the next grade, axonotmesis, there 
is damage to the axon as well as Wallerian degeneration. 
However, the surrounding connective tissues are intact. Axonal 
regeneration leads to slower recovery. In the most severe 
grade, neurotmesis, there is complete disruption of the myelin, 
axon as well as the surrounding connective tissues. Wallerian 
degeneration occurs and spontaneous recovery is unlikely; 

Table I. Magnetic resonance protocol for evaluation of the brachial plexus.

Sequence Field of view (mm) Slice thickness/
interslice gap (mm)

Resolution TR (ms) TE (ms)

Axial T1-weighted TSE 350 3.5/0.7 384 × 268 441 10

Axial T2-weighted TSE (fat-suppressed) 350 3.5/0.7 320 × 224 3,460 74

Axial T2-weighted haeme 280 3.5/0.7 256 × 204 1,460 26

Coronal T1-weighted TSE 350 3.5/0.3 384 × 268 531 10

Coronal STIR 350 3.5/0.3 320 × 224 3,610 72

Coronal STIR SPACE 350 1.2 320 × 320 2,500 295

Oblique sagittal T1-weighted TSE 260 4.5/0.4 320 × 224 613 9

Oblique sagittal STIR 260 4.5/0.4 256 × 204 3,540 75

SPACE: sampling perfection with application-optimised contrasts using different fl ip angle evolution; STIR: short tau inversion recovery; TE: echo time; TR: repetition 
time; TSE: turbo spin-echo

Fig. 1 Axial (a) T1-W (b) T2-W MR images of the brachial plexus show the nerve roots (white arrows) exiting the neural foramen. (c & d) Coronal short 
tau inversion recovery images show the trunks (black arrow in c), cords (white arrowhead in d) and terminal branches (black arrowhead in d).

1a1a 1b1b

1c1c 1d1d



Pictor ia l  Essay

554

therefore, surgical repair is typically necessary. Neuromas 
can develop at the stumps of transected nerves that have not 
regenerated.

Root avulsion injury and preganglionic injury of the 
brachial plexus
Root avulsion injury of the brachial plexus occurs when the 
attachment of the nerve root to the spinal cord is disrupted. 
It includes preganglionic injuries to the nerve roots, but can 
present together with injuries to other distal sections of the 
brachial plexus. It typically arises from high-energy impacts 
such as those that occur in road traffi c accidents, usually 
causing traction of the nerve roots. The C7 to T1 nerve roots 
are most commonly avulsed in a traction injury.(5) Traction can 
also lead to the epidural sleeve being pulled away from the 
spinal cord, leading to the formation of a pseudomeningocoele. 
Preganglionic injuries involve neurons that do not regenerate, 
leading to a limited potential for recovery of function in the 
affected nerves. They are usually treated with nerve transfers, in 
which nerves from other sites are harvested and used to connect 
to the nerve stumps.(6)

MRI features of root avulsion and preganglionic injuries 
include:(6) (a) oedema of the adjacent spinal cord, with T2-
hyperintense signal change (Fig. 2); (b) haemorrhage in 
the nerve root or adjacent spinal cord, with susceptibility 
artefacts on haeme-sensitive sequences (Figs. 2 and 3); and 
(c) the presence of pseudomeningocoeles, with well-defi ned 
T2-hyperintense collections of cerebrospinal fl uid intensity 

(Fig. 4). Enhancement of the paraspinal muscles with contrast 
administration, which refl ects disruption of the nerve supply 
to the muscles, is another feature supporting the diagnosis of 
root avulsion injury.

Postganglionic injuries of the brachial plexus
Postganglionic injuries of the brachial plexus include rupture 
of the affected section of the neurons, as well as stretch 
injuries in which the continuity of the neurons is preserved, 
i.e. neuropraxia. They are also usually caused by high energy 
impacts causing traction of the nerve roots. Thus, postganglionic 
injuries can occur together with root avulsion injuries and 
preganglionic injuries. The majority of postganglionic injuries 
are found superior to the clavicle, affecting the roots and trunks. 
In particular, the C5 and C6 nerve roots, and the upper trunk 
are often involved in traction injuries. Postganglionic injuries 
inferior to the clavicle, affecting the terminal nerves, are less 
common. The axillary and musculocutaneous nerves are prone 
to traction injuries, as they are fi xed during their course in the 
glenohumeral area.(5)

Postganglionic ruptures usually confer a better prognosis for 
functional recovery compared to preganglionic injuries, as the 
affected neurons have better potential for regeneration. These 
ruptures are usually treated with nerve grafting, in which the 
damaged section of the nerve is removed and the two remaining 
ends are joined together.(6) Stretch injuries without rupture tend to 
have better outcomes and are usually managed with conservative 
treatment and therapy.

Fig. 2 A 28-year-old male motorcyclist presented after a collision with a lorry. He was found to have reduced power in the left upper limb in the C5 to T1 
muscle groups, with reduced sensation from the C5 to C7 dermatomes. On MRI, the left C6 to T1 nerve roots were discontinuous. (a & b) Coronal short 
tau inversion recovery (STIR) sequence images show injuries to the left C6 (white arrow in a) and C7 (black arrow in b) nerve roots. In comparison, the 
right-sided nerve roots show continuity (white arrowheads in a & b). This is consistent with traumatic disruption of the left brachial plexus. Hyperintense 
signal (white arrow in c) on the coronal STIR image in the left lateral spinal cord at the level of C5 suggests oedema from preganglionic injury. The 
susceptibility artefact on the haeme-sensitive sequence due to subacute blood products at the expected location of the left C6 nerve root in the epidural 
space likely represents a root avulsion injury (black arrowhead in d). T2-hyperintense signal in the left supraclavicular region is in keeping with contusions.

2a2a 2b2b
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In postganglionic rupture, MRI shows that the nerve roots are 
identifi able at the origin at the spinal cord, but become indistinct 
more distally at the level of the rupture (Fig. 5). This is associated 
with retraction of the proximal segment.(7) Other features include: 
(a) collections of fl uid around the ruptured nerves, which are 
T2-hyperintense; (b) thickening of the nerves representing fi brosis 

when the injury is chronic; and (c) denervation of the supraspinatus 
and infraspinatus muscles, showing oedema in the acute phase 
and atrophy in the chronic phase.(8) Neuropraxic postganglionic 
injury manifests as thickening and T2 hyperintensity of the affected 
nerves (Fig. 6). In contrast to postganglionic rupture, the continuity 
of the nerves is preserved.(7)

Fig. 4 A 54-year-old man fell from a height of 2 m. He sustained fractures to the clavicle and scapula, and underwent internal fi xation. The patient was 
noted to have residual signs of brachial plexus injury two months after the initial accident. On MRI, T2-hyperintense foci of cerebrospinal fl uid signal 
intensity are seen at the neural foramina of the C6 to C8 nerve roots. No exiting nerve roots are evident within these foci. (a) Coronal and (b) axial short 
tau inversion recovery (STIR) images show the affected right C6 neural foramen (white arrows). (c) Coronal STIR sequence image shows the affected 
bilateral C7 neural foramina (black arrows). (d) Sagittal T2-W image shows the affected C7 and C8 neural foramina (arrowheads). These fi ndings are 
compatible with post-traumatic pseudomeningocoeles.

4d4d4c4c

4b4b4a4a

Fig. 3 A 32-year-old female motorcyclist was found by the side of the road following a road traffi c accident. She sustained multiple injuries, and had absent 
power and sensation in her left upper limb. On MRI, the left C5 to T1 nerve roots were discontinuous. Coronal short tau inversion recovery sequence 
images show injuries to the left C7 (white arrow in a) and T1 (black arrow in b) nerve roots. In comparison, the right-sided nerve roots show continuity 
from their origins to the axilla (white arrowheads in a & b). This is consistent with traumatic disruption of the left brachial plexus. The susceptibility 
artefact on the haeme-sensitive sequence, due to subacute blood products at the expected location of the left C7 nerve root in the epidural space, likely 
represents a root avulsion injury (black arrowhead in c). T2-hyperintense signal in the left supraclavicular and axillary regions is in keeping with contusions.

3c3c3a3a 3b3b

Fig. 5 A 31-year-old male motorcyclist was hit by a car. He sustained a fracture of the right humerus and underwent internal fi xation. The patient also 
had loss of sensation and power in the right upper limb. MRI of the brachial plexus was performed. (a) Coronal and (b) axial short tau inversion recovery 
sequence images show the nerve roots of the right brachial plexus, which can be identifi ed at their origins (arrowheads) but are indistinct in the 
supraclavicular region (arrows). The trunks are also indistinct. This is compatible with postganglionic traumatic disruption of the right brachial plexus. 
Extensive T2-hyperintense signal in the right supraclavicular region extending to the axilla is in keeping with contusions.

5a5a 5b5b
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Stinger injury
A stinger or burner injury is an injury to the brachial plexus 
caused by compression of the upper trunk, commonly affecting 
the C5 and C6 nerve roots. Its name refers to the sensation of pain 
experienced by the patient after the trauma. It is usually caused 
by direct forceful trauma to the neck or shoulder by a blunt 
object and is commonly seen in contact sports, e.g. American 
football and rugby; it can also result from heavy objects falling 
onto the neck or shoulder. The acute nature of the injury results 
in the patient presenting with pain in the supraclavicular and 
shoulder region, radiating down the left arm. The symptoms may 
be transient with complete recovery if only neuropraxia occurs; 
however, some injuries with more severe nerve damage may lead 
to chronic weakness, numbness or paraesthesia in the shoulder 
and arm. Its MRI features are similar to those of neuropraxic 
postganglionic injury: thickening and T2 hyperintensity of the 
affected nerves with no discontinuity of the nerves(7) (Fig. 7).

NON-TRAUMATIC BRACHIAL 
PLEXOPATHY
Non-traumatic brachial plexopathies can be due to either 
compression or infi ltration by localised pathologies, or a more 
diffuse or systemic cause. More common causes are neoplasia 
and radiation fi brosis.(9) Other causes include neurogenic thoracic 
outlet syndrome, idiopathic brachial plexopathy (also known 
as neuralgic amyotrophy or Parsonage-Turner syndrome) and 
hereditary brachial plexopathy.

Neoplastic brachial plexopathy
Neoplastic brachial plexopathies may be due to primary tumours 
of the brachial plexus or metastatic spread from other cancers. 
Thus, the clinical history of a known primary malignancy is 
crucial in differentiating the causes of the plexopathy. Neoplastic 
brachial plexopathies tend to present with severe pain and 
weakness of the affected shoulder and upper limb. Physical 
examination commonly reveals involvement of the lower trunk, 
i.e. wasting of the small muscles of the hand, and loss of sensation 
in the C8 and T1 dermatomes. This is especially so in patients 

with Pancoast tumours, who may also have Horner’s syndrome 
on examination.

Primary tumours of the brachial plexus, such as schwannomas 
and neurofi bromas, tend to be benign and can occur in the setting 
of a systemic disease (e.g. neurofi bromatosis type 1). Malignant 
primary tumours (e.g. neurofi brosarcoma), are less common. In 
the context of neurofi bromatosis type 1, the multiple nerve lesions 
suggest peripheral neurofi bromas. However, solitary neurofi bromas 
can be diffi cult to distinguish from schwannomas on MRI. Both 
tend to show lesions arising from the nerve with T1-isointense and 
T2-hyperintense signal changes.(9) The ‘target sign’ on T2-weighted 
images, seen as increased signal peripherally and decreased signal 
centrally, may be more commonly associated with neurofi bromas. 
In contrast, the ‘fascicular sign’ seen on T2-weighted images, with 
rings of peripheral hyperintensity within the nerve, may suggest 
a schwannoma.(7) Malignant primary tumours may show similar 
imaging features to benign tumours, which makes distinguishing 
them diffi cult. Features that may indicate malignancy include large 
size, heterogeneous appearance and irregular borders.(9)

Metastases from other sites are signifi cantly more prevalent 
than primary tumours, with breast and lung carcinomas among the 
more common primary sites.(7) Breast carcinoma causes brachial 
plexopathy via metastasis to the axilla, while lung carcinomas 
may infi ltrate the brachial plexus in cases of apical Pancoast 
tumours. Head and neck tumours can also affect the brachial 
plexus through both direct infi ltration and metastatic spread. On 
MRI, neoplastic brachial plexopathy due to metastasis is seen as 
infi ltration of the brachial plexus by masses. The masses usually 
appear hypointense on T1-weighted images and hyperintense on 
T2-weighted images, and show similar imaging characteristics 
to the primary lesion (Fig. 8). Lymphoma of the brachial plexus 
(peripheral neurolymphomatosis) is less common, and can 
occur in isolation or as part of a systemic lymphoma. Peripheral 
neurolymphomatosis affecting the brachial plexus appears on MRI 
as thickening of the nerves, with hypointensity on T1-weighted 
images and hyperintensity on T2-weighted images. Postcontrast 
enhancement may be seen(7) (Fig. 9).

Radiation-induced brachial plexopathy
Radiation-induced brachial plexopathy is caused by chronic 
infl ammation of the affected nerves following radiotherapy 
for the treatment of cancer, eventually leading to fi brosis. Its 
incidence has declined to less than 1% today compared to 
many decades ago, and the risk is reduced with smaller total 
doses of radiotherapy.(10) Radiotherapy for lung and breast 
carcinomas and lymphoma is the most common cause. The 
time interval between radiotherapy and the presentation 
of brachial plexopathy can range from months to decades. 
In contrast to neoplastic brachial plexopathy, radiation-
induced plexopathy tends to cause weakness, numbness and 
paraesthesia of the affected limb, rather than pain. On MRI, 
features of radiation-induced brachial plexopathy(7,9) include: 
(a) thickening of the nerves that appears diffuse, without 
a focal lesion; (b) contrast enhancement after gadolinium 
administration; and (c) T2-weighted images may show either 

Fig. 6 A 26-year-old woman sustained multiple injuries following a fall 
from the fi fth storey. She was noted to have residual right-sided upper 
limb weakness in the C5 and C6 dermatomes. On MRI, coronal short tau 
inversion recovery sequence image shows thickening and a hyperintense 
signal (arrow) in the right C5 to C7 nerve roots, extending to the trunks. 
No disruption of the brachial plexus is evident. This is compatible with 
traumatic neuropraxic postganglionic injury. A right pleural effusion is 
also noted.
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hyper- or hypointense signal changes (Fig. 10). However, it 
can often be diffi cult to distinguish plexopathy due to tumour 
recurrence from radiation-induced plexopathy.

Neurogenic thoracic outlet syndrome
True or classic neurogenic thoracic outlet syndrome is rare. 
It can be caused by congenital anomalies in the region of the 
brachial plexus, such as a fi brous band or a cervical rib, or 
compression between the anterior scalene muscle and the 
clavicle. The brachial plexus undergoes traction as it passes 
over the anomaly, leading to a plexopathy primarily involving 
the lower trunk (C8 and T1).(11) Patients present with pain, 

weakness and numbness. Examination reveals wasting of the 
small muscles of the hand, and loss of sensation in the C8 and 
T1 dermatomes.

The degree of thoracic outlet obstruction is increased 
signifi cantly when the arm is hyperabducted, as this causes 
reduction in the costoclavicular and interscalene spaces. MRI is 
thus usually performed with the arm by the side and subsequently 
hyperabducted. Features suggestive of thoracic outlet syndrome 
include: (a) narrowing of the costoclavicular space with 
hyperabduction of the arm; (b) loss of the fat plane around the 
brachial plexus; and (c) the brachial plexus being closely related 
to the adjacent bone.(12)

Fig. 7 A 36-year-old male construction worker sustained a left shoulder injury when a heavy object fell onto him. He presented with left upper limb pain 
and clinical signs of a left upper trunk brachial plexus injury. On MRI, coronal short tau inversion recovery sequence images show diffuse hyperintensity 
(arrows) of the (a) left C5 and C6 nerve roots, extending to the (b) trunks, divisions and cords. No disruption of the brachial plexus is evident. Given 
the presenting history, this is in keeping with a stinger injury of the left brachial plexus involving the C5 and C6 nerve roots.

7b7b7a7a

Fig. 8 A 60-year-old man with a history of nasopharyngeal carcinoma, previously treated with radiotherapy, presented with right neck pain and right upper 
limb weakness. On MRI, an infi ltrative mass posterior to the carotid vessels on the right side of the neck was seen, which encased the exiting C3 to C5 
nerve roots. (a) Coronal T1-W sequence image shows hypointensity (white arrow) and (b) axial T2-W sequence image shows heterogeneous hyperintensity 
(black arrow). (c) Axial T1-W image shows infi ltration of the right C5 nerve root (white arrow) and an unaffected left C5 nerve root, in comparison 
(black arrowhead). Axial T2-W images show soft-tissue infi ltration causing expansion of the right C5 neural foramen (white arrowheads in b & d). Given 
the history of nasopharyngeal carcinoma, these fi ndings are consistent with malignant infi ltration of the right brachial plexus, which was confi rmed on 
histology. T1-hypointense lesions (in a) in C3, C4 and T2 vertebrae are compatible with bony metastases. Normal fl ow signal in the right internal jugular 
vein is not seen, suggestive of compression (in b & c).

8d8d8c8c

8b8b8a8a
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Idiopathic and hereditary brachial plexopathies
Idiopathic brachial plexopathy, also known as neuralgic 
amyotrophy or Parsonage-Turner syndrome, is an infl ammatory 
condition affecting the brachial plexus. The aetiology 
is unknown, although some pathologies are suspected, 

e.g. postviral or following vaccination. Patients present with 
acute onset of pain and numbness, and may develop weakness. 
MRI may appear normal in the fi rst two weeks, after which 
intramuscular oedema manifests as T2 hyperintensity. Atrophy 
of the muscles later becomes apparent on MRI, refl ecting the 

Fig. 10 A 52-year-old woman with a history of breast carcinoma, previously treated with radiotherapy, presented with right shoulder and arm pain, and 
bilateral hand numbness. On MRI, coronal short tau inversion recovery sequence image shows diffuse smooth thickening and T2 hyperintensity of the 
(a) right C5 and C7 nerve roots (white arrows) and the (b) left C5 nerve root (black arrow) to the level of the trunks, which show (c) diffuse contrast 
enhancement (arrowheads). Given the history of radiotherapy, these fi ndings are in keeping with bilateral, radiation-induced brachial plexopathy.

10a10a 10b10b

10c10c

Fig. 9 A 74-year-old man presented with left upper limb pain and weakness of two months. Electromyography showed evidence of left upper trunk brachial 
plexopathy. On MRI, (a) coronal short tau inversion recovery sequence image shows a lobulated mass in the left supraclavicular region along the left 
C6 nerve root (white arrow). (b) T2-W image shows hyperintensity (black arrow) to muscle and (c) T1-W image shows isointensity (white arrowhead) 
to muscle. (d) Homogeneous contrast enhancement is seen (black arrowhead). These features suggest a neoplastic mass. Excision of the mass was 
performed and histology showed a diffuse large B-cell lymphoma. The patient subsequently underwent chemotherapy.

9d9d9c9c

9b9b9a9a
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characteristic denervation injury; T1-hyperintense signal change 
also develops. The suprascapular nerve, and consequently the 
supraspinatus and infraspinatus muscles, are almost always 
involved. Importantly, structural abnormalities such as tumours 
will be absent.(13,14) An autosomal dominant form of brachial 
plexopathy, associated with dysmorphism, has also been 
described. The symptoms of pain, numbness and weakness 
may present in childhood or adulthood, and may demonstrate 
a relapsing-remitting or progressive course.

CONCLUSION
Brachial plexopathy can result from many different aetiologies. MRI 
supplements clinical fi ndings in aiding differentiation of the type of 
pathology. Accurate diagnosis has a large impact on the subsequent 
management. This series of cases illustrates some of the MRI 
fi ndings for traumatic and non-traumatic brachial plexopathies.
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Question 1. Regarding magnetic resonance imaging (MRI) of the brachial plexus:
(a) Disadvantages of the two-dimensional (2D) short tau inversion recovery (STIR) sequence include 

suboptimal spatial resolution, occurrence of pulsation artefacts, and poor discrimination between 
nerves and blood vessels.

(b) A STIR sequence is superior to a 2D T2-weighted spectrally adiabatic inversion recovery (SPAIR) 
sequence on 3T scanners as it has a better signal-to-noise ratio and demonstrates more uniform fat 
suppression in larger fi elds of view.

(c) Three-dimensional STIR sampling perfection with application-optimised contrasts using different fl ip 
angle evolution sequences allow multiplanar reconstructions along the longitudinal axis of a nerve, 
which can better demonstrate pathological changes in a nerve.

(d) Intravenous gadolinium-based contrast is routinely used in imaging of the brachial plexus.

Question 2. Regarding Seddon’s classifi cation of nerve injuries:
(a) From least to most severe, the grades of nerve injury were termed neurotmesis, axonotmesis and neuropraxia.
(b) Wallerian degeneration occurs in neuropraxia and axonotmesis.
(c) In neuropraxia, conduction defects are temporary, with spontaneous and complete recovery.
(d) Spontaneous recovery is unlikely in neurotmesis and therefore it typically necessitates surgical repair.

Question 3. Regarding root avulsion injuries and preganglionic injuries of the brachial plexus:
(a) Root avulsion injuries due to traction of the nerve roots most commonly affect the C5 to C7 nerve roots.
(b) Pseudomeningocoeles form when the epidural sleeve is pulled away from the spinal cord.
(c) On MRI, oedema of the adjacent spinal cord, with hyperintense signal on T2-weighted images, is a 

feature of root avulsion injuries.
(d) Susceptibility artefacts on haeme-sensitive sequences, refl ecting haemorrhage in the nerve root or 

adjacent spinal cord, is a feature of root avulsion injuries.

Question 4. Regarding postganglionic injuries of the brachial plexus:
(a) The majority of postganglionic injuries affect the roots and trunks.
(b) In the chronic phase of postganglionic rupture, atrophy of the supraspinatus and infraspinatus muscles 

may be seen.
(c) The continuity of the nerve is lost in neuropraxic postganglionic injury.
(d) Postganglionic nerve injuries usually have a better chance of functional recovery than preganglionic 

nerve injuries.

Question 5. Regarding neoplastic and radiation-induced brachial plexopathies:
(a) Primary tumours of the brachial plexus are more prevalent than metastatic spread from other sites.
(b) On T2-weighted imaging, the ‘target sign’ is associated with schwannomas, while the ‘fascicular sign’ 

is associated with neurofi bromas.
(c) Imaging features that favour benign lesions include large size, heterogeneous appearance and irregular 

borders.
(d) Radiation-induced brachial plexopathy can occur decades after treatment with radiotherapy.

 True  False

 □   □

 □   □

 □   □

 □   □

 □   □
 □   □
 □   □
 □   □

 □   □
 □   □
 □   □

 □   □

 □   □
 □   □
 □   □
 □   □

 □   □
 □   □
 □   □
 □   □



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


