
INCISIONS IN CARDIOTHORACIC SURGERY 

In cardiothoracic surgery, the selection and placement of incisions are critical for gaining 

access to the thoracic cavity and performing surgical interventions on the heart, lungs, or 

other thoracic structures. 

Median Sternotomy 

Description: A midline incision made along the sternum (breastbone). 

Indications: Coronary artery bypass grafting (CABG), valve surgeries, heart transplantation, 

and other complex cardiac procedures. 

Advantages: Provides excellent access to the heart and major thoracic structures, facilitates 

optimal visualization, and allows for central cannulation during cardiopulmonary bypass.  

Complications: Potential complications include sternal dehiscence (separation of the 

sternum), infection, and impaired sternal healing. 

Anterolateral Thoracotomy 

Description: An incision made along the anterior chest wall, usually in the fourth or fifth 

intercostal space. 

Indications: Lung resections (lobectomy, pneumonectomy), open lung biopsy, and anterior 

cardiac procedures. 

Advantages: Provides direct access to the lungs and anterior cardiac structures, less invasive 

than median sternotomy, and shorter recovery time compared to midline incisions.  

Complications: Possible complications include postoperative pain, impaired lung function, 

infection, and chest wall deformities. 

Posterolateral Thoracotomy 

Description: A lateral incision made along the posterior chest wall, often in the fifth or sixth 

intercostal space. 

Indications: Lung resections, especially for posteriorly located lesions. 

Advantages: Offers good access to the posterior aspects of the lungs, avoids the need for rib 

spreading, and can be used for both upper and lower lobe surgeries. 

Complications: Potential complications include postoperative pain, impaired lung function, 

wound infection, and rib fractures. 

 

 



Minimally Invasive Techniques 

Description: Various minimally invasive approaches, such as video-assisted thoracoscopic 

surgery (VATS) and robotic-assisted surgery, utilize small incisions and specialized 

instruments for thoracic procedures. 

Indications: Lung resections, mitral valve repair, atrial septal defect closure, and other 

selected cardiac and thoracic surgeries. 

Advantages: Reduced postoperative pain, shorter hospital stay, faster recovery, improved 

cosmesis, and potentially fewer complications compared to traditional open approaches.  

Complications: Potential complications include injury to surrounding structures, bleeding, 

infection, and conversion to open surgery if needed. 

Limited Thoracotomy 

Description: A smaller, more limited incision used for certain thoracic procedures. 

Indications: Select lung resections, biopsy procedures, or placement of small devices (e.g., 

pacemaker leads). 

Advantages: Minimally invasive approach, reduced postoperative pain, shorter recovery 

time, and improved cosmesis. 

Complications: Potential complications include infection, bleeding, and injury to 

surrounding structures. 

Video-assisted thoracoscopic surgery (VATS) 

Video-assisted thoracoscopic surgery (VATS) is a minimally invasive surgical technique used 

for various thoracic procedures. It involves the use of a thoracoscope, which is a thin, flexible 

tube with a camera and light source, to visualize the thoracic cavity and perform the surgery 

through small incisions.  

Procedure: 

Small Incisions: Typically, 2 to 4 small incisions (about 1-2 cm in length) are made on the 

chest wall, known as port sites. These serve as entry points for the thoracoscope and other 

surgical instruments. 

Visualization: The thoracoscope is inserted through one of the incisions, providing a 

magnified view of the thoracic cavity on a video monitor. Carbon dioxide gas is often used to 

inflate the chest cavity, creating space for the surgeon to work. 



Instrumentation: Specialized instruments are inserted through the other incisions to perform 

the surgery. These instruments include graspers, dissectors, staplers, and energy devices, 

which are used to manipulate tissues, cut, coagulate, and suture. 

 

Procedure-Specific Steps: The specific steps of the procedure depend on the intended 

surgery. For example, in VATS lobectomy (removal of a lobe of the lung), the surgeon uses 

the thoracoscope and instruments to dissect and divide blood vessels, bronchi, and other 

structures, before removing the targeted lobe through one of the incisions. 

Advantages of VATS: 

Minimally Invasive: VATS is less invasive than traditional open surgery, as it involves 

smaller incisions and avoids the need for rib spreading. This leads to reduced trauma to the 

chest wall, less pain, and a faster recovery. 

Improved Cosmesis: The small incisions used in VATS result in minimal scarring and 

improved cosmetic outcomes compared to larger incisions used in open surgeries. 

Reduced Complications: VATS has been associated with lower rates of postoperative 

complications such as infection, bleeding, and respiratory complications compared to open 

surgery. 

Shorter Hospital Stay: Patients who undergo VATS often experience a shorter hospital stay 

compared to open surgery, allowing for quicker return to normal activities and reduced 

healthcare costs. 

Faster Recovery: VATS generally results in a faster recovery and return to daily activities due 

to reduced pain and trauma to the chest wall. 

Limitations and Considerations: 

Technical Expertise: VATS requires specialized training and expertise in minimally invasive 

surgical techniques. Surgeons with experience in VATS can determine if a patient is a suitable 

candidate for the procedure. 



Case Selection: Not all thoracic procedures can be performed using VATS. The feasibility of 

VATS depends on the specific condition, extent of disease, and surgeon's judgment. In some 

cases, conversion to an open procedure may be necessary if technical challenges arise. 

Equipment and Infrastructure: VATS requires specialized equipment, including high-

definition cameras, instruments, and insufflation systems. Hospitals and surgical teams need 

to have the necessary infrastructure and resources to support VATS procedures. 

VATS has revolutionized thoracic surgery by enabling a minimally invasive approach for a 

range of procedures. It offers advantages such as reduced invasiveness, improved cosmesis, 

shorter hospital stay, and faster recovery, making it a preferred choice for eligible patients. 

The decision to perform VATS is made on a case-by-case basis, taking into account the 

patient's condition, surgical goals, and the surgeon's expertise. 

Robotic-assisted surgery 

Robotic-assisted surgery, specifically robotic-assisted cardiothoracic surgery, is a minimally 

invasive surgical technique that utilizes robotic systems to assist surgeons in performing 

complex cardiothoracic procedures.  

Robotic Surgical System: Robotic-assisted surgery involves the use of a surgical robot, such 

as the da Vinci Surgical System, which consists of robotic arms controlled by the surgeon 

from a console. The robotic arms hold and manipulate specialized surgical instruments with 

enhanced dexterity and precision. 

Procedure: 

Patient Setup: The patient is positioned and prepared for surgery, similar to other minimally 

invasive approaches. 

Robotic Console: The surgeon sits at a console in the operating room and controls the robotic 

arms and instruments through hand and foot controls. The surgeon's movements are translated 

into precise movements of the robotic instruments inside the patient's body.  

Port Placement: Small incisions are made on the patient's chest, similar to traditional 

minimally invasive techniques, to insert the robotic arms and instruments. 

Instrument Docking: The robotic arms and instruments are docked and secured to the 

patient's chest through the incisions. 



Visualization: The surgeon views a three-dimensional, high-definition magnified image of the 

surgical field on a console, providing a detailed and clear view of the operative site.  

Surgical Manipulation: The surgeon uses the robotic controls to manipulate the instruments 

and perform the necessary surgical steps, such as tissue dissection, suturing, and 

reconstruction. 

Collaboration with Assistants: Additional surgical team members assist in instrument 

exchange, positioning, and other tasks as directed by the surgeon. 

Completion: Once the procedure is complete, the robotic arms and instruments are removed, 

and the incisions are closed. 

Advantages of Robotic-Assisted Surgery: 

Enhanced Precision: The robotic system offers greater precision and range of motion 

compared to conventional laparoscopic or thoracoscopic techniques, allowing for intricate 

and complex surgical maneuvers. 

Improved Visualization: The three-dimensional, high-definition visualization provided by the 

robotic console enhances the surgeon's view of the operative field, enabling better precision 

and accuracy. 

Reduced Trauma and Scarring: Robotic-assisted surgery involves small incisions, resulting in 

less tissue trauma, reduced blood loss, and minimal scarring. 

Decreased Pain and Faster Recovery: Patients often experience less postoperative pain, 

reduced hospital stays, and faster recovery times compared to open surgery. 

Potential for Complex Procedures: Robotic assistance enables surgeons to perform 

technically demanding procedures with improved outcomes, such as mitral valve repair, 

coronary artery bypass grafting (CABG), atrial fibrillation surgery, and thoracic tumor 

resections. 

 

 

Limitations and Considerations: 



Cost and Infrastructure: Robotic-assisted surgery requires significant investment in 

equipment, training, and maintenance. Hospitals need appropriate infrastructure and support 

to accommodate robotic systems. 

Surgeon Training: Surgeons must undergo specialized training and achieve proficiency in 

robotic-assisted surgery to ensure optimal outcomes. 

Case Selection: Patient suitability for robotic-assisted surgery is determined on a case-by-

case basis, considering factors such as the complexity of the procedure, patient 

characteristics, and surgeon expertise. 

Potential Technical Challenges: The robotic system may have limitations in accessing certain 

areas of the chest or performing complex reconstructive procedures, requiring conversion to 

traditional open surgery in some cases. 

Robotic-assisted surgery in cardiothoracic procedures has advanced the field of minimally 

invasive surgery, offering benefits such as enhanced precision, improved visualization, 

reduced trauma, and faster recovery. As technology continues to evolve and surgeons gain 

more experience, the applications of robotic-assisted surgery in cardiothoracic procedures are 

likely to expand 

 

Conclusion 

The choice of incision in cardiothoracic surgery depends on several factors, including the 

specific procedure, patient characteristics, surgeon's preference, and technological 

advancements. Each incision has its indications, advantages, and potential complications. 

Surgeons carefully evaluate these factors to select the most appropriate incision technique to 

ensure optimal surgical access, minimize trauma, and promote successful outcomes in 

cardiothoracic surgery. 


