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Abstract

Brachial Plexus Injury (BPI) in neonates is a prevalent birth trauma characterized by damage
to the brachial plexus nerves, typically resulting from excessive stretching during delivery.
This review aims to elucidate the causes and risk factors associated with BPI, emphasize
effective recovery exercises, and discuss treatment options that promote recovery in affected
infants. Key causes include shoulder dystocia, assisted deliveries, breech births, and larger
fetal size. Early intervention with a combination of physical therapy, such as passive range of
motion exercises, stretching, tactile stimulation, and proprioceptive training is crucial for
enhancing recovery potential. While mild to moderate cases often demonstrate significant
improvement, severe injuries may require surgical intervention. This review highlights the
importance of timely diagnosis and intervention, the variability of recovery timelines, and the
need for ongoing research to optimize rehabilitation strategies for neonates with BPI.
Ultimately, a comprehensive understanding of BPI's etiology and treatment approaches can
significantly improve outcomes for affected infants and their families.

Keywords: Brachial Plexus Injury (BPI), neonatal birth trauma, BPI physical therapy,
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1. Introduction

Brachial Plexus Injury (BPI) in neonates is a serious yet manageable condition resulting from
trauma to the brachial plexus nerves, which run from the spinal cord through the neck to the
shoulder, arm, and hand. Often occurring during childbirth, BPI leads to varying degrees of
motor dysfunction in the upper limb. BPI in newborns, commonly associated with shoulder
dystocia during labor, affects 1-2 per 1,000 live births globally. This injury can lead to long-
term disability if not addressed with timely and appropriate interventions. Hence,
understanding BPI's etiology, recovery processes, and therapeutic options is essential for

healthcare professionals and parents (1-3).
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2. Objective of this Review
e Outline the causes and risk factors associated with Brachial Plexus Injury in neonates.
e Describe effective treatment and recovery exercises available to support neonatal BPI
recovery.
e Discuss prognosis and the expected recovery timeline for BPI, focusing on evidence-
based exercises.
e Highlight gaps in research and explore emerging rehabilitation strategies to improve
neonatal outcomes (4,5).
3. Causes of Brachial Plexus Injury
Brachial Plexus Injury in neonates typically occurs due to excessive stretching, compression,
or tearing of the brachial plexus nerves during delivery (4-7). Common causes include:
A. Shoulder Dystocia: When the infant’s shoulder becomes lodged against the maternal

pelvis during childbirth, resulting in forceful stretching of the brachial plexus nerves.

Figure 1: Shoulder Dystocia at child birth by hands or rotation

B. Assisted Deliveries: The use of forceps or vacuum extraction during childbirth may

increase the risk of nerve injury.
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Figure 2: Forceps or vacuum extraction at child birth
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C. Breech Births: In breech presentations, abnormal fetal positioning can lead to undue

pressure on the arms and shoulders.
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Figure 3: Abnormal Fetal Positioning or Breech Births
D. Larger Fetal Size: Larger infants (macrosomia) may be at greater risk of BPI due to
the increased difficulty in passing through the birth canal.

4. Recovery Exercises and Treatment Options
Effective management of Brachial Plexus Injury combines non-invasive therapeutic exercises
with, in some cases, surgical interventions. Early intervention is critical to maximize recovery
potential and prevent complications (3, 5, 7-9).
4.1 Recovery Exercises
Physical therapy exercises aim to promote muscle strength, flexibility, and nerve recovery.
Exercises should be introduced in the early weeks of life under a trained therapist’s
supervision.

e Passive Range of Motion (PROM) Exercises: Gentle movement of the infant’s arm

through its natural range of motion to prevent stiffness.

Figure 4: Movement of wrist to prevent stiffness
e Stretching and Flexibility Exercises: Specific stretching exercises for the shoulder
and elbow joints help maintain flexibility, improve circulation, and facilitate nerve

recovery.
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Figure 5: Stretching and Flexibility Exercises
e Tactile Stimulation: Lightly stimulating the skin around the affected area enhances

nerve sensitivity and promotes sensory feedback.
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Figure 6: Tactile Stimulation for nerve sensitivity

e Proprioceptive Training: Exercises involving gentle weight-bearing through the arm,

aiding proprioception and improving motor control in recovering muscles.
4.2 Additional Treatments

e Occupational Therapy: Tailored to support fine motor skills and hand function as the
infant grows.

e Electrical Stimulation Therapy: For severe cases, low-intensity electrical stimulation
may be used to stimulate muscle contractions and promote nerve function.

e Surgical Intervention: In cases of significant nerve damage, surgical options like
nerve grafting or transfers may be considered, typically within the first 6-12 months if

there is little to no recovery (8,9).
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5. Discussion

Brachial Plexus Injury in neonates presents both short- and long-term challenges for families
and healthcare professionals. Studies indicate that early and consistent physical therapy can
yield positive outcomes, with 70-90% of mild to moderate cases showing considerable
improvement by six months. While passive exercises are commonly recommended, recent
evidence suggests that active movement and weight-bearing exercises significantly aid nerve
regeneration. Additionally, the combination of tactile stimulation with physical therapy
exercises enhances recovery rates, especially when initiated within the first few weeks of life.
The prognosis of BPI depends on the extent of the initial nerve damage. Injuries involving
only minor stretching of the brachial plexus nerves generally show spontaneous recovery.
However, nerve rupture or avulsion may necessitate surgical intervention. Future research is
needed to explore genetic and cellular factors influencing nerve regeneration, as well as
innovations in therapeutic exercises for improving muscle strength and function in BPI-

affected limbs (7-10).

6. Conclusion
Brachial Plexus Injury is a critical condition that, if identified early, can often be effectively
managed through a combination of physical therapy exercises and, in severe cases, surgical
intervention. Understanding the etiology, optimal treatment methods, and realistic recovery
timelines allows caregivers and healthcare providers to support infants effectively. Early
intervention is paramount for favorable outcomes, emphasizing the importance of prompt
diagnosis and therapy initiation. As more research on nerve regeneration emerges, the
potential for improved rehabilitation methods will continue to evolve, offering hope for
neonates affected by this condition.
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