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Abstract

Pectus excavatum, a congenital chest wall deformity characterized by a sunken sternum,
can lead to both physiological and psychological complications. Recent advancements in
minimally invasive surgical techniques and non-surgical interventions have significantly
improved treatment outcomes. This article reviews modern methods of managing pectus
excavatum, focusing on their effectiveness, safety, and patient-centered outcomes using the
IMRaD structure.

Introduction

Pectus excavatum is the most common congenital deformity of the anterior chest wall,
affecting approximately 1 in 300—400 births. It is characterized by posterior displacement of the
sternum and adjacent costal cartilages. While mild cases may be asymptomatic, severe forms can
impair cardiopulmonary function and negatively affect psychological well-being.

Traditionally, treatment options were limited to invasive surgical corrections. However,
over the past few decades, modern techniques—including minimally invasive procedures and
external correction devices—have revolutionized management strategies. This paper aims to
explore contemporary treatment methods and evaluate their clinical outcomes.

Methods

A narrative review of current literature was conducted, focusing on studies published in
peer-reviewed medical journals between 2015 and 2025. Databases such as PubMed, Scopus,
and Web of Science were used to identify relevant articles. Keywords included “pectus
excavatum,” “minimally invasive repair,” “Nuss procedure,” “vacuum bell therapy,” and “chest
wall deformity treatment.”

Inclusion criteria:

* Studies involving modern treatment techniques

* Clinical trials, systematic reviews, and meta-analyses

* Articles published in English

Exclusion criteria:

* Studies focusing solely on outdated surgical methods

* Case reports with insufficient data

Results

Modern treatment approaches for pectus excavatum can be broadly categorized into
surgical and non-surgical methods.

1. Minimally Invasive Surgical Techniques

The Nuss procedure remains the gold standard for moderate to severe cases. It involves
inserting a curved metal bar beneath the sternum to elevate it into a normal position. Recent
improvements include:

* Use of thoracoscopic guidance for enhanced safety

* Customized bars for better anatomical fit

* Reduced complication rates

Studies report high patient satisfaction rates (over 90%) and significant improvements in
cardiopulmonary function.
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2. Vacuum Bell Therapy

This non-invasive method uses a suction device placed on the chest to gradually lift the
sternum. It is particularly effective in:

* Pediatric patients

* Mild to moderate deformities

Clinical results show gradual correction over months to years, with minimal side effects
such as mild skin irritation.

3. Hybrid Approaches

In some cases, a combination of vacuum bell therapy and surgery is used to optimize
outcomes. Pre-treatment with vacuum devices can reduce the severity of deformity, making
surgical correction easier and safer.

4. Psychological and Supportive Care

Modern treatment protocols also emphasize psychological assessment and counseling,
recognizing the impact of body image on quality of life.

Discussion

The evolution of pectus excavatum treatment reflects a shift toward patient-centered, less
invasive approaches. The Nuss procedure has largely replaced traditional open surgeries due to
its reduced recovery time and improved cosmetic outcomes. However, it is not without risks,
including bar displacement and postoperative pain.

Vacuum bell therapy offers a promising alternative, especially for younger patients,
though it requires long-term compliance. The choice of treatment should be individualized,
considering factors such as age, severity, and patient preference.

Future research is expected to focus on:

[02.04.2026 15:03] Radjabzade Parvina: * Biomechanical modeling for personalized
treatment

* Enhanced materials for surgical implants

* Long-term comparative studies of treatment outcomes

Conclusion

Modern management of pectus excavatum has significantly advanced, offering effective
and less invasive options for patients. Both surgical and non-surgical methods demonstrate high
success rates when appropriately selected. Continued innovation and research are essential to
further improve patient outcomes and quality of life.
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