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Abstract

Introduction: Peripheral neuropathy that compromises the brachial plexus have multiple causes. The prone position used in the 
management of patients with acute distress respiratory syndrome secondary to COVID-19 infection could cause injury to the brachial 
plexus.

Case Report: We report the case of a 62 year-old man who presented severe shoulder dysfunction after been managed for 7 
days in prone position while receiving invasive mechanical ventilation in an intensive care unit. The patient was managed with 
neurorehabilitation, oral vitamin B complex and pregabalin with progressive but slow progress.

Discussion: The SARS-CoV-2 infection physiopathology on the peripheral nerve system is still not fully understood. Patients in 
the intensive care unit are susceptible to develop injuries to the brachial plexus mostly caused by the position of upper extremities. 
Prolonged use of prone position in patients with acute distress respiratory syndrome managed with invasive mechanical ventilation 
could cause injury to the brachial plexus. We stress the importance of actively looking for these injuries and take all the measures to 
prevent them.
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Introduction

There are multiple causes of peripheral neuropathy, in particular 
those that affect the brachial plexus. Main known causes include 
repetitive trauma, peripheric structures compression and viral 
neuritis [1,2]. During the current SARS-CoV-2 pandemics, many 
patients have developed an acute distress respiratory syndrome 
(ADRS), needing invasive mechanical ventilation, sometimes 
associated with the use of prone position [3].

Prone position is a widely described technique for the 
management of ADRS patients. It provides a more homogeneous 
pulmonary ventilation and improves the ventilation/perfusion 
ratio. It has been rarely used prior to the pandemic, despite its 

beneficial effects in ICU. This changed with the appearance of SARS 
COV-2, with a more extended use, in up to 11.5% of ICU patients 
hospitalized for COVID-19 [3,4].

Present day clinical guidelines recommend the prone position 
use for 12 to 16 hours per day in patients developing moderate to 
severe ADRS. Multiple complications, associated with ventilatory 
management of prone position have been described, brachial plexus 
injury been one of them [5].

Due to the rise of prone position use during the SARS-CoV-2 
pandemics and its complications, the objective of this study is to 
report an infrequent complication related to prolonged prone 
position and the therapeutic approach used in this patient.
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Case

We report the case of a 62 year-old male patient, with no 
previous medical record and no previous neurological symptoms. 
In July 2020 he presented a severe acute distress respiratory 
syndrome secondary to SARS-CoV-2 pneumonia. The patient 
required invasive mechanical ventilation for 30 days. He was in 
prone position for 7 days.

He came into the office with history of 1 month of no functional 

active movement of the shoulder, which was associated to mild pain, 
3/10 in the visual analog scale (VAS). In the physical examination 
of the right shoulder, he presented 0º of active internal rotation, 
external rotation, flexion, extension and abduction, strength M1 
in deltoid, supraspinatus, infraspinatus and teres minor. Complete 

passive movement and positive impingement tests. In the elbow 
exam he had no active flexion-extension but a complete range of 
passive movement. Normal active range of motion of cervical spine 
was recorded. In the neurologic examination of shoulder and hand 
it highlights strength M2 of nerves C6 and C7 and M3 of C8 and T1.

The image study showed normal shoulder radiographs (Image 
1) and the MRI had signs of suprascapular nerve neuritis and 
subacute degenerative changes of supraspinatus, infraspinatus 
and teres minor (Image 2). The study was complemented with an 
electromyographic study that showed a severe axonal injury in the 
superior trunk of the brachial plexus with signs of active axonal 
degeneration (Table 1).

Table 1: Right upper limb electromyography showing severe injury of brachial plexus.

Image 1: Normal true AP (A) and scapular view (B) of the pa-
tient. Image 2: MRI showing suprascapular neuritis (white arrow) and 

subacute changes of the suprascapular muscle (black arrow).
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The patient was managed with neurorehabilitation, oral vitamin 
B complex and pregabalin with progressive but slow progress. At 4 
months, he has almost no pain, VAS 1/10 and gained 30º of flexion 
in the scapular plane, internal rotation of 15º and external rotation 
of 10º. He is still undergoing neurorehabilitation.

Discussion

In the pandemic era of COVID-19, the prone position is a very 
frequent adjuvant to IMV in patients with ARDS. The complications 
associated are rare. The most frequently described complications 
in the literature are pressure ulcers, endotracheal tube obstruction, 
peripheral venous lines or central catheters during position 
changes. There are few reports of peripheral nerves injuries, but 
recently there have been some reports of brachial plexus injuries. 
The most frequent site is the ulnar nerve at the elbow [5,6].

Peripheral nerve injuries (PNI) have been described widely 
in the literature, especially at the brachial plexus [6]. It is very 
important to suspect a brachial plexus injury in patients managed 
with prolonged prone position. The SARS-CoV-2 infection pathway 
is unknown, but it has an infection mechanism 79% similar to 
SARS-CoV, which invades the peripheral nerve system cells by 
ACE2 receptors (Angiotensin Converting Enzyme 2) or TMPRSS2 
[7]. The peripheral nerve system demonstrations are anosmia, 
hypogeusia, Guillian-Barre syndrome and neuralgia [8], but there 
are no reports of direct brachial nerve injuries caused by the virus.

The intensive care unit (ICU) preventive measures are 
fundamental to avoid peripheric nerve injuries, which are mostly 
caused by the position of extremities during the prone position. 
The Britannic intensive care society recommends the “Swimming 
position” switched every 4 hours [9]. This position consists in 
keeping one superior extremity by the patient and the other 
with 80º abduction and 90º flexed elbow to avoid injuries. More 
studies are needed to evaluate the risk of brachial plexus injurie 
secondary to prolonged prone position and how these preventive 
methods decrease this risk. Neuroprotective measures do not have 
much backup in the literature in this kind of injuries, but vitamin 
complex B may have a therapeutic role in acute peripheral nerve 
injury because it could accelerate the nerve regeneration process 
[10,11].

After extubation or prolonged prone position, it is 
recommended a neurologic evaluation and screening searching for 
the presence of neuropathic pain, active range of movement and 

sensitivity of every muscle group. Most of these symptoms revert 
in days or weeks, but if these symptoms persist over 3 weeks a 
new and complete neurologic evaluation and study with images 
and electromyography are indicated. The are several patterns in 
relation to the injury location and it can be demonstrated with an 
accurate physical examination [12]. Some of these patterns are:

•	 Superior trunk, supraclavicular: loss of shoulder and elbow 
motion, altered sensation or numbness over the shoulder 
continuing down to the thumb

•	 Lateral cord, infraclavicular: Loss of elbow flexion, wrist 
flexion/pronation and sensitivity of the outer forearm and 
thumb

•	 Medial cord, infraclavicular: Loss of finger abduction, adduc-
tion and a clawed hand with numbness over the inner fore-
arm and little finger

•	 Posterior cord, infraclavicular: Loss of deltoid, wrist and 
finger extension and reduced or altered sensation from the 
shoulder to the back of the hand.

Conclusion

With this case we demonstrate the importance of the prevention 
of these injuries. If they happen, they must be directly approached. 
The study is indicated if the symptoms are present over 3 weeks. 
The COVID-19 is changing the world, how it works and the future 
is still unknown. The same happens with this injury, where the 
mechanism is not fully understood and the treatment remains 
unclear. The key in the management is to be suspicious about this 
possible scenario, a close follow-up and an aggressive multimodal 
treatment, including neurorehabilitation as the fundamental axis.
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