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Technical Notes

Anterior ultrasound approach for evaluating posterior 
shoulder instability in brachial plexus birth palsy: A 
novel diagnostic technique
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INTRODUCTION

Brachial plexus birth palsy (BPBP) frequently leads to substantial shoulder deformities, notably 
posterior subluxation and abnormal internal rotation of the humeral head.[1-5] These deformities 
can severely impair affected individuals’ functional outcomes and quality of life. Magnetic 
resonance imaging (MRI) is the preferred method for diagnosing and assessing the severity of 
glenohumeral dysplasia, providing crucial information for surgical planning.[1] MRI is particularly 
adept at visualizing unossified glenoid structures, which is essential in young patients. However, 
it is important to note that MRI often necessitates sedation or anesthesia, especially for young 
children who may find it difficult to remain still during the procedure.[1]

Posterior shoulder subluxation was visually assessed using ultrasound (transverse plane) and 
quantified using the α angle, as described by Vathana et al.[2] The α angle is formed between the 
posterior margin of the scapula and a line tangential to the humeral head and posterior glenoid 
edge. This angle is typically 30° or less in normal shoulders, with the humeral head located 
anterior to the posterior scapular line. As subluxation severity increases, the α angle widens, and 
the humeral head shifts further posteriorly relative to this line.
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While the α angle provides valuable information, we propose 
an alternative anterior ultrasound approach assessing the 
parallelism between the coracoid process and the humeral 
head. This method offers several advantages:
1.	 Ease of use: The anterior approach offers superior 

visualization and measurement capabilities compared 
to the posterior approach, particularly in immature 
skeletons where assessing the humeral head, glenoid, 
labrum, and α angle can be challenging

2.	 Reproducibility: The coracoid process and humeral 
head are easily identifiable landmarks, leading to more 
consistent and reproducible measurements

3.	 Dynamic assessment: Real-time ultrasound imaging 
allows for dynamic assessment of shoulder movement 
and subluxation, providing a more comprehensive 
evaluation of shoulder instability.

The article aims to use ultrasound (transverse plane) 
anteriorly and assess the parallelism between the coracoid 
process and the humeral head. Through this assessment, 
clinicians can reliably assess posterior shoulder subluxation 
in BPBP patients, facilitating early diagnosis and intervention 
to improve long-term outcomes.

INDICATIONS AND CONTRAINDICATIONS

The anterior ultrasound approach is indicated for diagnosing 
and monitoring shoulder deformities, particularly posterior 
subluxation and internal rotation abnormalities, in patients 
with BPBP. This technique leverages the consistent anatomical 
relationship between the humeral head and coracoid process as 
reliable landmarks. However, it is contraindicated when adequate 
ultrasound access to the shoulder joint is limited due to severe 
tissue swelling, scarring, or significant anatomical variations.

TECHNICAL ASPECTS

Equipment and setup

A high-frequency linear transducer (7–15 MHz) is used to ensure 
optimal resolution for detailed imaging. The patient is positioned 
comfortably in a chair with the shoulder in neutral rotation. This 
setup allows for accurate and stable imaging, facilitating a clear 
view of the relevant anterior anatomical structures.

Procedure

Position the high-frequency ultrasound probe transversely 
over the anterior shoulder to visualize both the coracoid 
process and the humeral head. On the ultrasound image, the 
humeral head and its ossified nucleus appear as hyperechoic 
(brighter) structures. The coracoid process, located medially, 
is also hyperechoic (brighter). These two consistent bony 
landmarks serve as essential reference points for accurately 
assessing the anterior shoulder

Measurement

1.	 In affected shoulders, the coracoid process and the 
humeral head align along the same plane, which is 
indicative of posterior subluxation of the humeral head 
[Figure 1].

2.	 In unaffected shoulders, the coracoid process is 
positioned superior to the humeral head, with the two 
structures remaining parallel [Figure 2].

WHY ANTERIOR ULTRASOUND?

The anterior ultrasound approach is chosen to assess 
posterior shoulder subluxation in BPBP due to the distinct 
anatomical correlation between the humeral head and the 
coracoid process. In this approach, these structures serve 
as reliable landmarks because they maintain a consistent 
spatial relationship in both normal and dislocated shoulders. 
The coracoid process, a stable bony prominence, acts as a 
fixed reference point and is considered the lighthouse of the 
shoulder. By visualizing its position relative to the humeral 
head in real-time ultrasound, we can accurately measure the 
degree of posterior displacement, providing a quantifiable 

Figure 1: Ultrasound image of a brachial plexus birth palsy-affected 
shoulder, showing the coracoid process and humeral head aligned 
within the same plane, indicative of posterior subluxation.

Figure 2: Ultrasound image of a normal shoulder (a,b) highlighting 
the coracoid process positioned superior to and parallel to the 
humeral head, reflecting typical anatomical alignment.
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assessment of shoulder instability. Furthermore, the anterior 
approach allows for direct visualization of the glenohumeral 
joint, enabling us to evaluate the integrity of the anterior 
capsule, ligaments, and tendons, which are crucial for 
maintaining shoulder stability. This comprehensive 
assessment aids in diagnosing and guiding the management 
of posterior shoulder subluxation.

PITFALLS AND PEARLS

While ultrasound offers several advantages, being aware of 
potential pitfalls is important. Operator dependency can 
introduce variability in measurements, highlighting the 
need for proper training and standardization of techniques. 
In addition, visualizing landmarks can be challenging in 
patients with severe deformities or substantial soft-tissue 
swelling. To overcome these limitations, ensure consistent 
patient positioning to achieve reproducible measurements 
and utilize real-time imaging to dynamically assess shoulder 
movement and subluxation, enhancing the accuracy and 
reliability of ultrasound-guided evaluations.

DISCUSSION

Ultrasound offers a valuable tool for assessing shoulder 
deformities in patients with BPBP. The novel alignment of 
the coracoid process and humeral head in the same plane 
serves as a reliable indicator of internal rotation and posterior 
subluxation, significantly enhancing the diagnostic and 
monitoring capabilities for these deformities in a non-invasive 
manner. This method offers a straightforward and effective 
approach for clinicians to assess and track shoulder alignment, 
providing crucial insights into the severity and progression 
of the condition. This allows for timely and appropriate 
interventions, potentially improving patient outcomes.

The anterior ultrasound approach to assess the humeral head 
and shoulder deformities is a significant advancement. This 
method involves visualizing the alignment of the coracoid 
process and the humeral head. In affected shoulders, the 
coracoid process and the humeral head align on the same 
plane, indicating posterior subluxation of the humeral head. 
In contrast, the coracoid process in unaffected shoulders is 
positioned superior to the humeral head, with both structures 
remaining parallel. This approach is straightforward and can 
be easily implemented, making it a practical tool for clinicians.

Posterior subluxation of the shoulder is a recognized 
phenomenon in BPBP,  but there is no consensus on the 
mechanics and timing of its development. Zancolli suggested 
that shoulder deformities result directly from birth injuries 
to the proximal humeral physis and shoulder muscles.[3] In 
contrast, Gilbert proposed that muscle imbalance in the 
rotator cuff due to neural injury leads to internal rotation 
contracture and glenohumeral deformity.[4] Using ultrasound 

to detect posterior shoulder instability was first demonstrated 
by Hunter et al.,[5] with Moukoko et al. verifying this through 
a lateral ultrasound approach.[6] However, the posterior 
approach later became favored due to better visualization 
[Figure  3]. Despite its advantages, the posterior approach 
requires a learning curve, particularly in understanding the 
osseous anatomy and accurately measuring the α angle.

Early detection of shoulder instability is crucial for preventing 
joint deterioration and allows for early treatment.[7] Despite 
this, ultrasound screening is recommended only for patients 
with persistent BPBP symptoms, as those who fully recover 
do not develop shoulder instability.[8] Studies indicate a 
significant incidence of posterior shoulder dislocation in 
BPBP patients, emphasizing the importance of ultrasound in 
the early and accurate diagnosis.[9]

To the best of our knowledge, the anterior ultrasound method 
presented in this article is a novel technique that could offer a 
simple and effective approach for diagnosing shoulder deformities 
in patients with BPBP. While the standard posterior ultrasound 
approach remains essential, augmenting it with an anterior 
shoulder ultrasound to assess the alignment of the humeral head 
and coracoid process can offer surgeons a more comprehensive 
understanding of the complex shoulder pathology in BPBP. This 
combined approach enhances the ability to diagnose and monitor 
subtle changes in shoulder anatomy, contributing to more 
informed surgical planning and better patient outcomes.

Future research is warranted to standardize the anterior 
ultrasound technique, validate its accuracy against other 
imaging modalities, and establish its efficacy in larger patient 
populations. Integrating ultrasound assessment of both 
α and anterior shoulder ultrasound into routine clinical 
practice could significantly enhance diagnosing, monitoring, 
and treating shoulder deformities in BPBP.

Figure  3: Depiction of the α angle, formed between the posterior 
margin of the scapula and a line tangential to the humeral head and 
posterior glenoid edge.
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CONCLUSION

Ultrasound proves to be an invaluable tool in assessing shoulder 
deformities associated with BPBP. Ultrasound offers a non-
invasive, reliable method for early diagnosis and intervention 
in shoulder pathology, particularly in assessing posterior 
subluxation and internal rotation of the humeral head, which 
are critical for preventing long-term complications. The anterior 
shoulder ultrasound technique introduced in this article, which 
emphasizes the alignment between the coracoid process and 
the humeral head, represents a significant advancement in 
diagnostic accuracy. This innovative approach enhances the 
ability to detect subtle anatomical changes, facilitating more 
timely and effective treatment strategies.

Recommendations: Future research should aim to standardize 
this technique and further compare it with other imaging 
modalities to confirm its efficacy. Overall, incorporating 
ultrasound into routine clinical practice can enhance the 
management and outcomes of patients with shoulder 
deformities due to BPBP.
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