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ABSTRACT

Pulmonary arterial catheterization is a vital procedure for hemodynamic 
assessment in critical care and cardiology. However, it becomes considerably 
challenging when a retrosternal thyroid gland is present. This anatomical 
anomaly can limit space, alter angulation, and increase the risk of injury 

during catheterization. To overcome these difficulties, pre-procedural 
imaging, ultrasound guidance, experienced healthcare providers, alternative 
access sites, and surgical consultation may be necessary. The decision to 
proceed with catheterization in such cases should prioritize patient safety. 
Collaborative efforts between medical specialties ensure successful outcomes, 
even in the presence of retrosternal thyroid glands.
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whether surgical repositioning or removal of the thyroid gland is necessary to 
create a safer pathway for catheter insertion.

DISCUSSION

Pulmonary arterial catheterization is a valuable diagnostic tool used in 
critical care and cardiology to assess hemodynamic parameters and guide 
treatment decisions. However, the procedure is not without its challenges. 
One such challenge is the presence of a retrosternal thyroid gland, which can 
complicate the process of catheter placement. In this article, we will explore 
the difficulties encountered during pulmonary arterial catheterization when 
a retrosternal thyroid gland is present and discuss strategies to overcome these 
obstacles [5-7].

The anatomy of the retrosternal thyroid gland

The thyroid gland is a butterfly-shaped endocrine organ located in the 
neck, just below the larynx. In most individuals, it rests anteriorly, allowing 
straightforward access for various medical procedures. However, in some 
cases, due to anatomical variations or conditions like goiter, the thyroid gland 
can extend retrosternal, positioning it behind the breastbone (sternum). This 
retrosternal placement can significantly hinder the insertion of a pulmonary 
arterial catheter.

Challenges in pulmonary arterial catheterization

Pulmonary arterial catheterization involves threading a catheter through 
the central venous system, right heart chambers, and into the pulmonary 
artery. This procedure is essential for assessing cardiac function, pulmonary 
pressures, and volume status. When a retrosternal thyroid gland is present, 
several challenges arise:

1. Limited space: The retrosternal thyroid gland occupies space within the 
thoracic cavity, reducing the available area for catheter insertion. This limited 
space can make advancing the catheter toward the pulmonary artery more 
complex.

2. Altered angulation: The retrosternal thyroid gland can alter the natural 
angulation of the internal jugular vein or subclavian vein, making it more 
difficult to navigate the catheter into the right atrium and subsequently into 
the pulmonary artery [8].

3. Risk of Injury: Attempting to advance the catheter in the presence 
of a retrosternal thyroid gland carries an increased risk of vascular injury, 
potentially leading to complications such as hematoma, vascular perforation, 
or pneumothorax.

Overcoming challenges

1. Pre-procedural imaging: Before performing pulmonary arterial 
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INTRODUCTION

Pulmonary arterial catheterization, a critical diagnostic procedure employed 
in the fields of critical care and cardiology, plays a pivotal role in assessing 

hemodynamic parameters and guiding therapeutic decisions. It provides 
healthcare providers with valuable insights into cardiac function, pulmonary 
pressures, and volume status, enabling them to optimize patient care. 
However, as with any medical procedure, pulmonary arterial catheterization 
can present significant challenges, and one such challenge arises when a 
retrosternal thyroid gland is encountered.

The thyroid gland, a butterfly-shaped endocrine organ, is typically situated 
anteriorly in the neck, just below the larynx, where it can be readily accessed 
for various medical interventions. However, variations in anatomy or 
conditions like goiter can lead to the extension of the thyroid gland behind 
the sternum, rendering it retrosternal. This atypical positioning of the thyroid 
gland creates a complex clinical scenario, complicating the insertion of a 
pulmonary arterial catheter and giving rise to a series of unique challenges [1].

This article delves into the intricacies of pulmonary arterial catheterization 
in the presence of a retrosternal thyroid gland, shedding light on the 
specific hurdles encountered during the procedure. These challenges 
include the restricted space within the thoracic cavity due to the presence 
of the retrosternal thyroid gland, the alteration of natural angulation within 
the vascular access points, and an increased risk of vascular injury, which 
may result in complications such as hematoma, vascular perforation, or 
pneumothorax [2].

Overcoming these challenges demands a multifaceted approach, involving 
advanced planning, procedural precision, and a deep understanding of the 
patient’s unique anatomy. Pre-procedural imaging, such as ultrasound or 
fluoroscopy, becomes an indispensable tool for healthcare providers, offering 
a visual roadmap to navigate the complexities of retrosternal anatomy. Real-
time ultrasound guidance ensures a safer and more precise catheter insertion, 
minimizing the potential risks associated with the procedure [3]. However, 
the success of this procedure ultimately rests on the shoulders of experienced 
healthcare providers who possess the knowledge and skills required to 
navigate the intricacies of retrosternal thyroid glands. Their expertise is 
pivotal in ensuring that the catheter is advanced without complications or 
undue harm to the patient [4].

In cases where the retrosternal thyroid gland poses insurmountable challenges 
through traditional access points, healthcare providers may need to consider 
alternative access sites. The femoral vein, for instance, can be explored as 
an alternative route for catheter insertion, bypassing the complexities of 
the thoracic anatomy. Additionally, in extreme cases where the retrosternal 
thyroid gland is causing severe complications during catheterization, 
consultation with a surgical specialist may be warranted. They can evaluate 
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catheterization, obtaining imaging studies such as ultrasound or fluoroscopy 
can provide valuable information about the location and extent of the 
retrosternal thyroid gland. This allows the healthcare team to plan the 
catheterization procedure accordingly.

2. Ultrasound guidance: Real-time ultrasound guidance can help the 
healthcare provider visualize the anatomy and ensure a safer and more 
accurate catheter insertion. The use of ultrasound can help avoid inadvertent 
puncture of vessels or the thyroid gland.

3. Expertise and experience: The procedure should be performed by 
healthcare providers with experience in dealing with complex cases. Their 
expertise and knowledge can make a significant difference in navigating 
challenging anatomy.

4. Alternative access sites: In some cases, it may be necessary to consider 
alternative access sites, such as the femoral vein, if the retrosternal thyroid 
gland poses insurmountable challenges through the traditional access points 
[9].

5. Surgical consultation: In extreme cases where the retrosternal thyroid 
gland is causing severe complications during catheterization, consultation 
with a surgeon may be necessary to determine if surgical repositioning or 
removal of the thyroid gland is required [10]

CONCLUSION

Pulmonary arterial catheterization remains a critical diagnostic tool in 
the management of critically ill patients and those with cardiovascular 
conditions. The presence of a retrosternal thyroid gland adds complexity 
to the procedure but does not render it impossible. By employing pre-
procedural imaging, ultrasound guidance, expert healthcare providers, and 
considering alternative access sites, these challenges can be overcome. In 
all cases, the decision to proceed with pulmonary arterial catheterization 
should be carefully considered, with the patient’s safety as the top priority. 
Close collaboration between cardiology, anesthesiology, and surgical teams 
can ensure successful outcomes even in the presence of retrosternal thyroid 
glands.

In conclusion, pulmonary arterial catheterization, while a valuable diagnostic 
tool, may present unique challenges when a retrosternal thyroid gland is 

present. These challenges necessitate careful planning, real-time guidance, 
experienced healthcare providers, and, in extreme cases, collaboration 
with surgical teams. Through a thoughtful, interdisciplinary approach, the 
complexities of retrosternal anatomy can be navigated successfully, ultimately 
leading to safer and more effective patient care
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