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Abstract

Video-Assisted Thoracic Surgery (VATS) has emerged as
a revolutionary minimally invasive technique in the
management of various thoracic conditions, significantly
transforming traditional surgical practices. By utilizing
small incisions, specialized instruments, and high-
definition video imaging, VATS enables surgeons to
performcomplex thoracic procedures with enhanced
precision while minimizing tissue trauma. This approach
has gained widespread acceptance for the diagnosis and
treatment of lung cancer, pleural diseases, mediastinal
tumors, pneumothorax, and other thoracic disorders
Introduction

Thoracic surgery involves surgical interventions on organs
within the chest cavity, including the lungs, pleura,
esophagus, mediastinum, and chest wall. Traditionally,
these procedures required thoracotomy, a highly invasive
surgical approach involving large incisions and rib
spreading. While effective, thoracotomy is associated with
considerable postoperative pain, extended hospitalization,
and prolonged recoveryThe development of Video-
Assisted Thoracic Surgery (VATS) has fundamentally
changed the landscape of thoracic surgery. Introduced in
the early 1990s, VATS utilizes a thoracoscope equipped
with a camera and specialized instruments inserted
through small incisions. This minimally invasive approach
provides surgeons with detailed visualization of the
thoracic cavity while minimizing trauma to surrounding
tissues

Principles of Video-Assisted Thoracic Surgery

VATS is performed through one to four small incisions,
typically ranging from 1 to 4 centimeters in length. A
thoracoscope connected to a high-definition camera
transmits images to a monitor, allowing the surgeon to
visualize internal thoracic structures in real time.

The procedure is generally conducted under general
anesthesia with single-lung ventilation, which collapses
the operative lung and creates sufficient working space
within the thoracic cavity. Specialized instruments are
introduced through accessory ports to perform diagnostic
or therapeutic interventions.

The key principle of VATS is achieving the same surgical
objectives as open surgery while minimizing tissue
disruption. This results in reduced physiological stress and
improved postoperative recovery.

Clinical Applications of VATS
1. Lung Cancer Surgery

VATS has become an established approach for early-stage
non-small cell lung cancer (NSCLC). Procedures such as
lobectomy, segmentectomy, and wedge resection can be
performed  effectively using minimally invasive
techniques.

Numerous studies have demonstrated that VATS
lobectomy provides oncological outcomes comparable to
open thoracotomy while offering reduced postoperative
morbidity and shorter recovery periods.

2. Pleural Diseases

VATS is widely utilized in the diagnosis and treatment of
pleural disorders, including:

e  Pleural effusions
e Empyema
e  Pleural thickening
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o Malignant pleural disease

Thoracoscopic visualization allows accurate biopsy
collection and effective drainage procedures

3. Spontaneous Pneumothorax

Patients with recurrent spontaneous pneumothorax
frequently undergo VATS for bleb or bulla resection and
pleurodesis. The minimally invasive nature of the
procedure  reduces postoperative discomfort and
recurrence rates.

4. Mediastinal Tumors

VATS facilitates the removal of selected mediastinal
masses and thymic tumors. Enhanced visualization enables
precise dissection while minimizing injury to surrounding
structures

5. Pulmonary Biopsy

For patients with interstitial lung disease or undiagnosed
pulmonary nodules, VATS provides an effective method
for obtaining adequate tissue samples for pathological
examination.

Future Perspectives

The future of Video-Assisted Thoracic Surgery is
promising. Continued technological innovation, improved
surgical training programs, and broader accessibility are
expected to expand its applications. Advances in robotic
systems, artificial intelligence, and precision medicine
may further enhance procedural safety and effectiveness

Research efforts continue to evaluate long-term outcomes,
optimize surgical techniques, and identify new indications
for minimally invasive thoracic interventions. As evidence
accumulates, VATS is likely to become the standard
approach for an even wider range of thoracic diseases

Conclusion

Video-Assisted Thoracic Surgery has revolutionized
thoracic surgical practice by providing a minimally
invasive alternative to traditional open procedures.
Through small incisions and advanced imaging
technology, VATS enables effective treatment of
numerous thoracic conditions while reducing pain,
complications, and recovery time. Although challenges
related to technical expertise and equipment costs remain,
ongoing technological advancements continue to
strengthen its role in modern healthcare. As surgical
innovation progresses, VATS will remain a critical
component of thoracic disease management, improving
patient outcomes and shaping the future of minimally
invasive surgery.
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