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ABSTRACT 

Aim: The aim of the present study was to assess the role of 3T Magnetic Resonance Imaging in 

evaluation of brachial plexus.  

Methods: The Descriptive, cross-sectional study was conducted at Dr. D. Y. Patil Medical College 

and Hospital and Research Centre, Pimpri, Pune.  Sixty-eight patients who had undergone brachial 

plexus MRI from August 2020 to September 2022 duration were included in the study. 

Results: Out of 68 patients, the most common age group was 20-40 (55.9%) and majority were male 

patients (73.5%). Out of 68 patients, brachial plexus was found to be abnormal on MRI in 40 patients 

(58.8%) with unilateral involvement in 36 patients (90%) and bilateral involvement in 4 patients 

(10%). The most common pathology was brachial plexus injury, found in 25 cases (36.7%), followed 

by root compression in 9 cases (13.2%), parsonage turner syndrome in 5 cases (13.2%), primary 

brachial plexus tumors in 5 cases (7.3%) and secondary involvement of brachial plexus by metastases 

in 2 cases (2.9%). Fibrosis was seen in 3 cases (4.4%). On level wise analysis of brachial plexus 

involvement, the trunks were involved in 26 patients (38.2%), divisions were involved in 21 patients 

(30.9%), cords were involved in 22 patients (32.4%) and terminal branches were involved in 19 

patients (27.9%). Pre-ganglionic root injury was found in 3 cases (4.4%), while 8 cases each of post-

ganglionic root injury (11.7%) and pre plus post-ganglionic root injury (11.7%) were seen. On MRI 

and NVC/EMG correlation, MRI was found to be 94.7% sensitive and 90% specific for brachial 

plexopathies. 

Conclusion: 3T MRI of brachial plexus provides valuable information regarding the morphology, 

location and extent of both traumatic and non-traumatic brachial plexopathies.  

 

Keywords: Brachial plexus, injury, preganglionic, postganglionic, mass, fibrosis, Parsonage Turner 

syndrome. 

 

INTRODUCTION 

The brachial plexus is the primary source of motor and sensory innervation to the upper extremities. It 

originates from the ventral rami of the C5 to C8 and T1 nerves. As they pass through the 

supraclavicular fossa, the brachial plexus structures closely parallel the subclavian artery's course. 

They typically form three trunks, each of which divides into anterior and posterior divisions to create 

a total of six divisions. These six divisions then combine to form three cords. The roots and trunks are 

supraclavicular, while the divisions and cords are retro-clavicular and infraclavicular, respectively. 

Adult brachial plexopathy etiologies can be broadly categorized as either traumatic or non-traumatic. 

MRI is crucial in the identification, localization, and characterization of these causes and thus helps in 

their management. MRI of brachial plexus can be challenging due to the large field of view that must 

be covered with heterogeneous tissue distribution including muscles, fat and bones.
 1,2 
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One percent of all major injuries are constituted by brachial plexus injuries (BPI), which can 

negatively impact upper-limb motor and sensory functioning and impair patients' quality of life.
3
 BPI 

often affects young people, primarily as a result of traffic accidents. The location and extent of the 

injury, as well as the time between the accident and the surgery, all affect the course of treatment and 

the prognosis for BPI.
4
 Therefore, in order to create a successful treatment strategy that can facilitate 

recovery from neurological symptoms, a clear diagnosis of the lesion is required.
5
 

Clinical investigations, imaging studies, and electromyography are frequently used to diagnose BPI. 

However, clinical tests and electromyography play a limited role in assessing the location or extent of 

early-stage injury.
6
  

Non-traumatic brachial plexopathies may result from systemic or diffuse causes, extrinsic 

compression, or infiltration by localized diseases. Neoplastic disease and radiation fibrosis are more 

frequent causes. Other reasons include genetic brachial plexopathy, neurogenic thoracic outlet 

syndrome, and idiopathic brachial plexopathy (also known as neuralgic amyotrophy or Parsonage-

Turner syndrome) 
7.
 

Magnetic resonance imaging (MRI) for the brachial plexus provides a non-radiative and noninvasive 

method for assessing the preganglionic and post-ganglionic lesions. Past researches have showed that 

for the evaluation of BPI, MRI provides more information than electromyography, ultrasound, or 

intraoperative somatosensory-evoked potentials.
8,9 

With a higher signal-to-noise ratios and spatial 

resolution than low magnetic field MRI systems, 3-Tesla (T) MRI systems offer better 2- and 3-

dimensional picture quality for brachial plexus assessment, especially for postganglionic lesions.
6,10 

Numerous researches have been done to study the utility of MRI in the diagnosis of BPI without 

making comparisons to gold-standard diagnostic techniques like surgery.
11,12

 Other researches have 

compared the findings from MRI scans with those from surgeries, but the majority of these used low-

magnetic-field MRI equipment.
13-15 

A more recent imaging method called magnetic resonance neurography (MRN) makes it possible to 

see the peripheral nerves more clearly 
(16)

. When compared to traditional MRI methods, MRN offers 

faster imaging with great resolution, allowing users to see the compact fascicular arrangement of 

nerves and identify various extra- and intraneural lesions. It is increasingly utilized to evaluate lesions 

affecting spinal nerve roots, plexus, and peripheral nerves 
(17,18).

 

The aim of the present study was to assess the role of 3T Magnetic Resonance Imaging in evaluation 

of brachial plexus. The imaging findings of both traumatic and nontraumatic brachial plexopathies 

were evaluated and were correlated with NCV/ EMG tests and histopathological examination 

wherever applicable. 

 

MATERIALS AND METHODS 

The Descriptive, cross-sectional study was conducted at Dr. D. Y. Patil Medical College and Hospital 

and Research Centre, Pimpri, Pune.  Institutional Ethical Committee (IEC) clearance was obtained 

before the start of the study.  

Method of diagnosis: Sixty-eight patients suspected of brachial plexus pathologies who had 

undergone MRI from August 2020 to September 2022 were included in the study. Informed consent 

and written consent were obtained from all the parents/guardians. The imaging findings were 

correlated with the clinical findings, EMG/NCV studies, operative findings and histopathological 

examination wherever applicable for confirmation of the diagnosis. 

 

MRI TECHNIQUE:  

All the brachial plexus scans were performed on Siemens Magnetom Vida Magnetic Resonance 

Imaging (3 Tesla) with patient in supine head first position using cervical and body coils. The patient 

position was secured and made comfortable to prevent movement artefacts. Following sequences were 
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performed for brachial plexus evaluation. Contrast study with multiplanar T1FS sequences was 

obtained wherever indicated. 

Table 1: 3T MRN protocol for evaluation of brachial plexus 

Sequence FOV Section thickness TR/TE ((ms) Matrix 

Coronal T2 STIR 280 3 5700/35 210x368 

3D Coronal T2 STIR 

SPACE  

350 1 3000/249 269x448 

Sagittal T2 STIR 240 3.5 6180/35 15x320 

Axial T1 without fat 

suppression 

360 2 5.5/2.46 173x384 

Axial STIR 350 3 4400/78 176x384 

T2 sagittal 250 3 5080/108 314x448 

Axial thin T2W TSE 350 3 4400/78 176x384 

Axial DWI 360 1.5 24800/60 132x200 

 

Imaging analysis 

A) The brachial plexus was evaluated level wise from roots, trunks, divisions, cords and terminal 

branches, using the following criterions- 

• Preganglionic injury, in the form of avulsion and/or pseudomeningocele 

• Postganglionic injury in the form of thickening, nerve disruption with or without neuroma 

formation. 

• Presence of mass or fibrosis, with their imaging characteristics. 

B) Level wise analysis of disc compression, their types and location.  

C) Muscles involvement with imaging features.  

D) Spinal cord involvement. 

Statistical analysis 

The data was collected and compiled in an excel tracker. Standard statistical tests were applied to 

analyze the data. It was analyzed using IBM SPSS version 16 and Microsoft word and Microsoft 

excel were used to express graphs and tables. Data was expressed in frequency and percentages. The 

imaging findings were correlated with the clinical findings, EMG/NCV studies, operative findings 

and histopathological examination wherever applicable for confirmation of the diagnosis. 

 

RESULTS 

In our study of 68 patients, the most common age group found was 20-40(55.9%), followed by age 

more than 40(36.8%) and the least common group was age less than 20(7.3). In the 68 patients, 

majority were male patients (73.5%), while females were 26.5%. The most common complaint was 

found to be restriction of movements (66%), followed by history of trauma (50%), pain in upper limb 

(23%) and then weakness or loss of sensation in the upper limb (8.8%). Other lesser common 

presentations were neck swelling (7.3%) winging of scapula (4.4%), and thinning of deltoid (1.4%). 

Brachial plexus was found to be abnormal on MRI in 40 patients (58.8%). In these 40 patients, 

unilateral involvement was noted in 36 patients (90%) and bilateral involvement was found in 4 

patients (10%). 

Traumatic brachial plexopathies 

In our study, root trauma comprised of pre-ganglionic (4.4%), post-ganglionic injury (11.7%) and pre 

plus post ganglionic injury (11.7%). Preganglionic injuries were characterized by root avulsions 

(23.5%) and pseudomeningocele formation (13.2%) [Fig 1 (A-D)]. Among nerve root avulsions, most 
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were noted at C6 root (81%), followed by C7 (62%), C5 (43.8%), C8 (50%) and lastly by T1 root 

(25%). Pseudomeningoceles most commonly involved C6 (55.6%) and C7 (55.6%), followed by T1 

(44.4%), C5 (33.3%) and C8 (33.3%) (Table 2). 

Post ganglionic injuries were characterized by nerve edema (31%), nerve disruption without neuroma 

formation (8.8%) and with neuroma formation (1.5%) [Fig 2 (A-C)]. Nerve edema was most 

frequently involved C6 (81%), C7 (66.7%), C8 (61.9%), followed by C5 (52.4%) and T1(33.3%). 

Nerve disruption without neuroma was seen at C6(100%) and T1(100%) roots, followed by C5(50%) 

and C7(50%), with least commonly at C8(16.7%). Neuroma formation was noted only in 1 case, 

involving C6, C7 and C8 levels (Table 3).   

Furthermore, traumatic pathologies were seen at the level of trunks (25%), divisions (19.1%), cords 

(22%) and terminal branches (23%) (Chart 1). Commonest imaging findings were high signal 

intensity and thickening, seen in 38% cases involving the trunks, 31% involving the divisions, 32% 

involving the cords and 27.9% involving the terminal branches. Discontinuity without neuroma was 

noted only at the trunks level, seen in 11.8% cases. Discontinuity with neuroma formation was noted 

in 5.9% cases at trunk level, 1.5% cases at division and cord level each. The most common 

abnormality in BPI, was post ganglionic injury (26.9%), followed by mixed pre- and post-ganglionic 

injury (23.1%) with neuroma formation seen in 11.5% patients (Chart 2). Other findings included post 

traumatic pseudoaneurysm, isolated trunk injuries and post traumatic fibrosis.  

Table 2: Features of Preganglionic injuries 

 C5 root C6 root C7 root C8 root T1 root Total 

 n % n % n % n % n %  

Avulsion (n=16) 7 43.8 13 81.3 10 62.5 8 50.0 4 25.0 16 

Pseudomeningocele 

(n=9) 
3 33.3 4 55.6 4 55.6 3 33.3 4 44.4 9 

 

Table 3: Features of Post-ganglionic injuries 

 C5 C6 C7 C8 T1 Total 

 n % n % n % n % n %  

Nerve oedema 11 52.4 17 81.0 14 66.7 13 61.9 7 33.3 21 

Nerve 

disruption 

(without 

neuroma) 

3 50.0 6 100.0 3 50.0 1 16.7 6 100.0 6 

Neuroma 

formation 
- - 1 100.0 1 100.0 1 100.0   1 
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Chart 1: Level wise distribution of MRI findings in brachial plexus abnormalities (excluding 

roots) 

 
 

Chart 2: Pattern of abnormalities in patients with brachial plexus injury 
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Non traumatic brachial plexopathies 

Among non-traumatic brachial plexopathies, we studied disc compression, parsonage turner 

syndrome, brachial plexus masses and radiation fibrosis. 

Disc compression was seen in 33.8% cases among which, majority were diffuse disc bulges (82%) 

and remaining were protrusions (30%) (Table 4). Most commonly involved levels were C4-C5, 

followed by C5-C6 and C6-7 level. Among protrusion, paracentral protrusion was most commonly 

seen [Fig 3 (A-B)]. Out of the 23 cases of disc compression, 9-disc herniation (39.1%) correlated with 

the patients’ symptoms while 14 cases (60.9%) did not. This finding was statistically significant with 

p value of <0.001. 

Parsonage turner syndrome [Fig 4 (A-B)] was seen in 9 cases (13.2%), with 100% involvement of 

supraspinatus and infraspinatus muscles, followed by deltoid (44.4%), teres minor (44.4%) and 

subscapularis (44.4%) (Table 5).  

Brachial plexus masses were seen in 7 cases, among which 5 were peripheral nerve sheath tumors i.e., 

schwannomas (42.8%) [Fig 5 (A-D)], neurofibromatosis (28.5%) [Fig 6 (A-C)] and 2 were metastatic 

infiltration from other primary tumors (28.5%) [ Fig 7 (A-C)]. 

Fibrosis with clumping was seen in three cases (4.4%), involving root level in 2.9% cases, trunk level 

in 4.4% and divisions and cord level in 1.5% cases each, with aetiology being post traumatic, post 

operative and post radiation fibrosis. 

 

Table 4: Features of disc compression 

Type of herniation 
Number 

(n=68) 
Percentage Disc involved 

   C4-C5 C5-C6 C6-C7 

Diffuse bulge 19 27.9 16 (84.20) 16 (84.20) 9 (47.4) 

Protrusion 7 10.3 7 (100.0) 7 (100.0) 2 (28.6) 

Distribution of disc 

herniation (n=23) 
     

Diffuse bulge  19 82(19/23) 16(69.56) 16(69.56) 9(39.13) 

Central Protrusion 3 13 (3/23) 3 (13.0) 3(13.0) 1 (4.34) 

Paracentral Protrusion 5 21.73 (5/23) 5 (21.73) 5 (21.73) 2 (8.69) 

Foraminal Protrusion 4 17.39(4/23) 4 (17.39) 4 (17.39) 1 (4.34) 

 

Table 5: Muscle involvement in Parsonage Turner Syndrome (n=9). 

Parsonage turner Oedema 

Atrophy with 

fatty infiltration Oedema + Atrophy 

 n % n % n % 

Supraspinatus 8 88.9 3 33.3 1 11.1 

Infraspinatus 8 88.9 3 33.3 1 11.1 

Deltoid 4 44.4 1 11.1 0 0.0 

Teres minor  4 44.4 3 33.3 0 0.0 

Subscapularis 4 44.4 3 33.3 0 0.0 

 

MRI correlation with NCV/EMG studies (Table 6) 

Out of 68 patients, NCV/EMG studies were available in 48 patients. MRI was able to pick up 36 out 

of 38 abnormal NCV cases with a sensitivity of 94.7%. In one case of parsonage turner syndrome, 
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MRI was found abnormal, however NCV was normal. Two cases with positive NVC, had normal 

MRI findings. Nine cases had both normal NCV and MRI findings giving a specificity of 90%.  

Table 6: Correlation between NCV/EMG (wherever applicable) and MRI findings 

MRI NCV  

 Abnormal Normal Total 

Abnormal 36 1 37 

Normal 2 9 11 

Total 38 10 48 

 

DISCUSSION 

Our study predominantly consisted of male patients constituting 73.5%, while females were 26.5%. 

According to Midha et al
3
, the prevalence of traumatic brachial plexopathy is higher among men 

because they participate in more sporting events and motorcycle rides. In our study of 68 patients, the 

most common complaint was found to be restriction of movements (66%). Thirty four out of our 68 

patients came with history of trauma, majority of which were caused by road traffic accidents and 

falls. This was in concordance with study conducted by Vinoth T et al
19

 in which 53% of their cases 

presented with brachial plexopathy following trauma. It was followed by upper limb pain (23%) and 

radiculopathy (8.8%). Five cases (7.3%) presented with neck swellings, which were diagnosed as 

peripheral nerve sheath tumours or metastases. Out of the 68 patients, brachial plexus was found to be 

abnormal on MRI in 40 patients (58.8%). In these 40 patients, unilateral involvement was noted in 36 

patients (90%) and bilateral involvement was found in 4 patients (10%). In their study, Mauricio 

Castillo et al
20

 noted that not every patient referred for brachial plexus injuries had abnormal findings; 

in fact, roughly 40% of patients had normal results as well.  

Traumatic Brachial plexus injuries 

In our study, root trauma comprised of pre-ganglionic (4.4%), post-ganglionic injury (11.7%) and pre 

plus post ganglionic injury (11.7%).  Preganglionic injuries were characterized by root avulsions 

(23.5%) and pseudomeningocele formation (13.2%). Among nerve root avulsions, most were noted at 

C6 root (81%), followed by C7 (62%), C8 (50%), C5 (43.8%), and lastly by T1 root (25%). 

Pseudomeningoceles most commonly involved C6 (55.6%) and C7 (55.6%), followed by T1 (44.4%), 

C5 (33.3%) and C8 (33.3%). This was slightly different from the findings in study by Wade et al who 

observed that root avulsions and pseudomeningoceles were mostly seen at the C7 and C8 roots, with 

detection rates of 60% and 40%, respectively.4 Based on their 57% detection rate, Hung et al 21 in a 

study of 60 patients with suspected brachial plexus injuries determined that pseudomeningocele 

and root avulsion more frequently occurred at the C7 (30%) and C8 (29.5%) roots with C6 (14.5%) 

nerve root being less commonly involved. High rates of root avulsions at C7 and C8 are likely caused 

by the lack of ligaments supporting these roots in the spinal foramina22. In our study, C7 and C8 

nerve roots avulsion was also seen in more than 50% of traumatic never root avulsions; however, C6 

was the most common nerve root involved. 

We characterized the post ganglionic injuries by nerve edema or thickened nerves (31%), nerve 

disruption without neuroma formation (8.8%) and with neuroma formation (1.5%). Nerve edema was 

most frequently involved C6 (81%), C7 (66.7%), C8 (61.9%), followed by C5 (52.4%) and T1 

(33.3%) nerve roots. Nerve disruption without neuroma was seen at C6 (100%) and T1(100%) roots, 

followed by C5(50%) and C7(50%), with least commonly at C8(16.7%). Neuroma formation was 

noted only in 1 case, involving C6, C7 and C8 levels. Nerve stem thickness
21

 and hyperintensity are 

the most frequent MRI characteristics in post-ganglionic injuries of the brachial plexus, according to 

researchers. Zhang L. et al
23

 studied 28 patients with BPIs, found that in post ganglionic injuries, 

nerve thickening with hyperintense signal due to rising water content in tissues under edoema and 
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inflammation was observed in 47.0% of cases, and total nerve rupture (34.7%) was observed in 34.7% 

of cases. Also, 7.1% of patients with late-stage brachial plexus injuries accompanied by local nerve 

bleeding and fibrosis developed post-traumatic fibrosis in their study. Zhang et al
23

 also reported 

pseudo-neuromas forming due to contracture of the damaged nerve fibers, muscle atrophy, 

hyperintense signal, and structural disruption and soft tissue edoema around an injured neuron. 

Muscle atrophy, brought on by nerve damage, could set in over time. Commonest imaging findings in 

our study were high signal intensity and thickening, seen in 38% cases involving the trunks, 31% 

involving the divisions, 32% involving the cords and 27.9% involving the terminal branches. 

Discontinuity without neuroma was noted only at the trunks level, seen in 11.8% cases. Discontinuity 

with neuroma formation was noted in 5.9% cases at trunk level, 1.5% cases at division and cord level 

each. One case with one year old history of trauma, showed clumping in the region of the trunks of 

brachial plexus, which was given a diagnosis of post traumatic fibrosis. 

Disc compression of brachial plexus nerve roots 

Out of the 68 patients, 17 patients had isolated had disc compression (25%), 20 patients (29.4) had 

pathologies excluding disc compression and 6 patients (8.8%) had both disc compression and other 

pathologies. Among the disc compression, majority were diffuse disc bulges (82%) and remaining 

were protrusions (30%). This was in concordance with the study conducted by Siddharth MC et al
24

, 

who studied disc compression in 70 patients and found that diffuse disc bulges were seen in 54% 

cases, central disc extrusion was seen in 4.2% and paracentral disc extrusion was seen in 9.7% cases.  

The disc bulges were most commonly noted at C4-C5 (69.5%) and C5-C6 (69.5%) levels, followed 

by C6-7 level (39.1%). Among the disc protrusions, most common was paracentral protrusion, noted 

in 5 cases (21.7%), predominantly seen at C4-C5 (21.7%), C5-C6 (21.7%) and C6-7 level (8.6%), 

followed by 4 cases of foraminal protrusions (17.3%), seen at C4-C5 (17.3%) and C5-C6 (17.3%) 

levels, followed by C6-7 level (4.3%) and 3 cases of central protrusion (13%) at C4-C5 (13%) and 

C5-C6 (13%) levels, followed by C6-7 level (4.3%).  

Siddharth MC et al.
24

 also observed that disc bulges were most common at the C5-C6 level, followed 

by the C6-C7 level (72%), the C4-C5 level (60%), the C3-C4 level (38%), the C2-C3 level (22%), and 

the C7-T1 level (13%). Paracentral disc extrusion was seen most frequently at the C5-C6 level (12%), 

then at the C6-C7 level (12%), then at the C4-C5 level (12%), and finally at the C3 level (3%) in their 

study. Also, the most common level for central disc extrusion was C5-C6, followed by C6-C7 (4%), 

and C4-C5 (2%).  

It was found by Crock HR et al.
25 

that the most disc protrusion were seen at C6-C7 and C5-C6 (90%) 

levels, with very few at C4-C5 (7%), C3-C4 (3%), and C7-T1 (1%) levels. 

Parsonage turner syndrome 

In the 9 cases of Parsonage turner syndrome, we found that the commonest muscles involved were 

supraspinatus (100%), and infraspinatus (100%), followed by deltoid (44.4%), teres minor (44.4%) 

and subscapularis (44.4%). Recent studies
26 

show that the suprascapular nerve, branch of the brachial 

plexus's superior trunk, is the most common site for anomalies on EMG in Parsonage-Turner 

syndrome. This is consistent with our findings, which revealed that the supraspinatus and 

infraspinatus muscles, both innervated by the suprascapular nerve, were the most commonly involved. 

Scalf et al
27 

also studied of 26 patients diagnosed with Parsonage turner syndrome and found that the 

supraspinatus and infraspinatus muscles were most commonly involved. Out of the 9 cases of 

parsonage, 3 (33%) were found to have bilateral involvement, which was similar with the previous 

researches
28,29,30

, which revealed that 10%-30% of people with brachial plexus neuritis also 

experienced bilateral involvement. 

The signal intensity of muscles can be normal on MRI during the acute phase of denervation. The first 

detectable change in denervated muscles is diffuse increased T2-weighted signal (due to edoema), 

which may occur in the absence of a change in T1-weighted signal
31,32,33

. T2-weighted signal 
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abnormalities persist in the subacute and chronic phases of denervation, and muscular atrophy may 

develop
31

. Muscle atrophies are characterized by decreased muscular mass and fatty infiltration 

attributing to increased intramuscular, linear, T1-weighted signal
34

. In our study, both supraspinatus 

and infraspinatus muscles showed denervation edema (88.9%), atrophy with fatty replacement 

(33.3%) and atrophy with edema (11.1%). Other shoulder muscle groups, such as the latissimus dorsi 

and rhomboid, may also exhibit abnormal MRI signal changes
27

. Some of the cases with denervation 

edoema in our study involved the teres minor muscle (4%) and the subscapularis muscle (4%). 

We also studied the pattern of muscle involved in all brachial plexopathies, and found that the most 

common finding was denervation edema (23.5%), followed by muscle atrophy with fatty infiltration 

(20.6%) and lastly by muscle atrophy with edema (4.4%). Among the 30 cases with muscle 

involvement, 20 were seen in patients with history of trauma, 9 in patients diagnoses as Parsonage 

turner syndrome and 1 in the case of post radiation fibrosis. 

Brachial plexus masses  

Benign nerve sheath tumors, such as schwannomas, neurofibromas, and their malignant forms, are the 

most prevalent primary tumors of the brachial plexus. In our study, 7 cases had brachial plexus 

masses among which 5 were peripheral nerve sheath tumors i.e. schwannomas (42.8%), 

neurofibromatosis (28.5%) and 2 had metastatic infiltration from other primary tumors (28.5%). 

Schwannomas were seen as well defined, ovoid, enhancing, encapsulated lesion in continuity with the 

nerves. Neurofibromatosis was seen as multiple lobulated well-defined intensely enhancing extra 

dural lesions along the nerves. All the three schwannomas were noted involving the trunks, divisions 

and cords(supraclavicular), with two of them involving the terminal branches (infraclavicular) also. 

Neurofibromatosis was noted involving bilateral pan brachial plexus in one case and isolated terminal 

branches in other. This was in concordance with previous studies. Desai KI et al
35 

reported that 

supraclavicular tumours involving the roots and trunks occurred in 61.7% cases, whereas 

infraclavicular tumours involving the cords and branches occurred in 38.2 cases. According to Go 

MH
36

, 15 tumours (68.18%) were supraclavicular, while 3 tumours (13.64%) were infraclavicular and 

the remaining 4 tumours (18.18%) were both supraclavicular and infraclavicular. According to X. Jia 

et al,
37

 trunks are the most commonly involved part in primary brachial plexus tumours.  

Metastatic infiltration of the brachial plexus is most frequently seen in patients with breast or lung 

carcinoma. Breast carcinoma metastases, the most common primary, typically travel to the plexus 

through the lymphatic system. Some cases of brachial plexopathy have been linked to metastasis from 

melanoma and gastrointestinal or genitourinary carcinomas that have spread to nearby lymph nodes, 

soft tissue, or bone
38,39,40

. Primary in one our case was squamous cell carcinoma of buccal mucosa and 

other was unknown primary.  Metastases was found to involve roots, divisions and cords in one case 

and just cords in another case. 

Brachial plexus fibrosis 

Radiation plexopathy, which affects the infraclavicular plexus, can develop anywhere from a few 

months to 20 years after the start of therapy (incidence: 5%–10%)
41

. These pathologies are common in 

the C-5C-8 levels but uncommon in T1 vertebrae.
42 

According to Bilbey et al, 
43 

T2-weighted images 

of delayed radiation injury or fibrosis typically show iso or hypointense lesion in comparison to 

muscle. However, Wouter et al
44 

pointed out that T2WI exhibited mild to moderate hyperintensity in 

the brachial plexus edoema and diffuse infiltration by fibrosis. 

In our study, fibrosis with clumping was seen in three cases (4.4%), involving root level in 2.9% 

cases, trunk level in 4.4% and divisions and cord level in 1.5% cases each. One female patient had 

history of radiotherapy for breast carcinoma, she presented 1 year later to our department with upper 

limb radiculopathy, and demonstrated thickened and clumped nerve roots, trunks, divisions and cords.   

Another patient underwent cervical rib excision and presented 1 year later with upper limb pain, was 

found to have thickened and clumped nerve roots and trunks, which was given a diagnosis of post 



European Journal of Molecular & Clinical Medicine (EJMCM)  

ISSN: 2515-8260                                   Volume 10, Issue 01, 2023 

 

3223 
 

operative fibrosis. Also, patients with late-stage brachial plexus injuries accompanied by local nerve 

bleeding and fibrosis can develop post-traumatic fibrosis
23

. One case in our study, with one year old 

history of trauma, showed clumping in the region of the trunks of brachial plexus, which was given a 

diagnosis of post traumatic fibrosis. 

NCV and MRI correlation 

In our study, NCV/EMG studies were available in 48 patients. We found that MRI was able to pick up 

36 out of 38 abnormal NCV cases with a sensitivity of 94.7%. In one case of parsonage turner 

syndrome, MRI was found abnormal, however NCV was normal. Two cases with positive NVC, had 

normal MRI findings. Nine cases had both normal NCV and MRI findings giving a specificity of 

90%. This was in line with research by Mabrouk et al,
45

 who discovered that there was good 

agreement between NCV/EMG studies and MRN, and that the latter's sensitivity and specificity were 

94.44% and 100%, respectively, when it came to comparing its findings to those of clinical exams and 

electrophysiological studies. Similar results were found when comparing electrodiagnostic tests with 

MRN by Fisher et al,
46

 who found that in 31 of 47 cases (66.0%), the ED tests coincided with the 

MRN results. Du et al
47

 discovered that when MRN was compared with EMG/NCS, MRN provided 

the same data in 29 patients (32%), extra info in 41 (45%), less info in 15 (17%), and a different 

diagnosis in 6 (7%). 

 

CONCLUSION 

In conclusion, 3T MRI is the highly accurate, reliable and preferred method for brachial plexus 

pathology evaluation. MR neurography study with quick image acquisition and high resolution make 

it possible to find both extra-neural and intraneural pathologies of the brachial plexus. MR imaging is 

crucial in evaluating traumatic brachial plexopathy and plays an important role in localizing and 

differentiating between preganglionic and postganglionic injury. It also helps to further characterize 

the injury by demonstrating neural stretching, rupture, or nerve avulsion with or without neuroma 

formation which helps the clinician in treatment planning. MRI is important in evaluation of non-

traumatic brachial plexopathies caused by disc compression, neurogenic tumors, Parsonage Turner 

Syndrome, extrinsic compression or infiltration by localised pathologies like neoplasia/metastases and 

fibrosis. MRI also has good correlation with electrodiagnostic tests and offers high sensitivity and 

specificity for diagnosis of brachial plexopathies. Brachial plexus pathology may be better evaluated 

and localised with the help of MRN when electrodiagnostic tests are negative or inconclusive, as 

opposed to only relying on the clinical exam alone. 
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Figures: 

 

 
Fig 1 (A-D): Preganglionic brachial plexus injury with pseudomeningocele in a 52-year-old male 

patient with history of road traffic accident. T2 STIR axial (A) and coronal (B) MR images 

reveal C7 nerve root avulsion on the left side (Thin white arrow) with CSF intensity 

outpouching of the C7 nerve sheath through the neural foramen compatible with a 

pseudomeningocele (Thick white arrow). T2 space axial (C) and T2 coronal (D) MR images of 

another patient show a pseudomeningocele with the detached nerve root within it. (D) 

Contralateral deviation of the spinal cord (red arrow) is also seen in the same patient which is 

an indirect sign of preganglionic injury.  

 

 
Fig 2 (A-C): Post ganglionic brachial plexus injuries in 32-year-old male patient with history of 

road traffic accident (A, B). T2 SPACE STIR coronal (A) and MIP (B) MR images show diffuse 

thickening with increased hyperintensities in the post-ganglionic part of C5 to C8 nerve roots, 

trunks, divisions and visualized cords of these roots on the left side (thin white arrows). T2 

SPACE STIR coronal MR image (C) of another patient with history of road traffic accident 

shows bulky trunks, divisions and cords of the right brachial plexus with edema (thin orange 

arrows) and focal discontinuity just after scalene triangle resulting in neuroma (Thick white 

arrow)– representing post ganglionic injury with neuroma formation. 
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Fig 3 (A-B): Disc protrusion causing root compression in 52-year-old female patient with 

complaints of right upper limb radiculopathy. T2 sagittal (A) and axial (B) MR images show 

right paracentral- right foraminal protrusions of C6-7 disc is seen indenting the anterior cord 

surface (white arrow) and compressing the right exiting C7 nerve root (red arrow). 

 

 
Fig 4 (A-B): Parsonage Turner Syndrome in male patient with right upper limb radiculopathy. 

T2 STIR axial MR image (A) show hyperintense signal in the supraspinatus, infraspinatus and 

deltoid likely suggestive of muscle edema. T1W axial MR image (B) show mild atrophy with 

fatty infiltration (red arrow) of supraspinatus and infraspinatus muscle. 

 
Fig 5 (A-D): Schwannoma in 70-year-old male patient with painful neck swelling. T2 STIR 

coronal(A), T1 post contrast coronal(B) MR images reveal a well defined, ovoid, enhancing, 

encapsulated lesion (white arrows) in the right side of neck in supraclavicular region at C6-C7 

vertebral levels in continuity with the right C6 exiting nerve root. Similar lesion is seen along 

the right brachial plexus in right infraclavicular region in T2 STIR coronal(C), T1 post contrast 

coronal(D) MR images. 
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Fig 6 (A-C): Plexiform neurofibromatosis in 30-year-old male with pain and radiculopathy of 

the left lower limb. T2 STIR coronal MR image (A) shows two well-defined extra dural lesions 

(thick white arrows) are seen along the exiting nerve roots at C1-2 level causing widening of 

bilateral neural foramina and significant compression of the cervical cord just distal to cervico-

medullary junction resulting in marked myelomalacia. T2 STIR coronal (B, C) and T1 post 

contrast coronal (D) MR images show multiple lobulated lesions (thin white arrows) of similar 

signal intensity and of variable sizes along the extra foraminal exiting nerve roots and their 

branches at all cervical levels and visualized upper thoracic spine, involving the brachial plexus 

and intercostal nerves bilaterally.  

 
Fig 7 (A-C): Metastases involving right brachial plexus in a 66-year-old male with neck swelling 

with an unknown primary. T2 STIR coronal (A), axial (B) and sagittal (C) MR images show a 

lesion (white arrows) in right supraclavicular region involving the trunks, divisions, cords and 

proximal part of terminal branches of the right brachial plexus. Another lesion (Thick white 

arrow) can be seen as a lobulated lesion involving right craniovertebral junction, right 

transverse process and anterior arch of C1 vertebra (A).  
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