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Minimally invasive chest surgery was introduced in the early 1990s and the performance of 
complex minimally invasive chest procedures soon followed, but there were instrument limita-
tions that hindered full acceptance by the thoracic community. It was not until 2000 that the 
Food and Drug Administration approved the da Vinci system for surgical use. The first descrip-
tions of robotic chest procedures, such as lobectomy, esophagectomy, and thymectomy, 
appeared in the literature. For each procedure there were different approaches. So for the 
novice surgeon to learn how to perform the different robotic procedures, there have been few 
illustrations and photographs in the literature and limited Internet videos, especially there is no 
available resource repository that provides a description of commonly performed chest proce-
dures and the details to minimize postoperative complications. To satisfy the need we have 
composed the first surgical atlas of robotic thoracic surgical procedures and it is written for 
those surgeons who wish to surgically treat their patients using robotic technology.

This book was the vision of Dr. Randolph “Ranny” Chitwood who orchestrated a plan for 
an atlas of different robotically performed cardiothoracic surgical procedures. The chapter 
authors were chosen nearly a decade ago for their experience with the procedures and their 
publication record. Initially, a single volume was planned, but because of the number of proce-
dures and different approaches, it became impractical to put them into a single volume. We 
divided the book into two volumes, a cardiac and a thoracic surgery volume, each based on 
similar themes.

For the individual chapter the authors provide the background and indications supporting 
their robotic procedure, the operative setup, and the anesthetic management. Also included is 
the illustrated stepwise conduct of the operation outlining the key aspects of each procedure. 
Given their experience with their robotic surgical approach, they were asked to comment on 
what they had learned and to provide the tips to perform an efficient, safe, and successful case, 
and to describe the pitfalls and how have they may be overcome. Finally, the authors were 
asked to provide us the outcomes of the described robotic procedure(s). This information 
should be sufficient for a thoracic surgeon and the surgical team to perform the procedure.
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Principles of Robotic Thoracic Surgery, 
Program Development and Equipment

Kemp Kernstine Sr.

Abstract

Robotic surgical technology, as it is applied to thoracic surgery procedures, offers surgeons 
greater dexterity, three-dimensional view, and tremor adjustment that results in the ability 
to perform complex procedures in small thoracic spaces. There is the potential of less 
trauma to surrounding structures that may result in less pain and debility. The selection and 
development of a surgical team with the interest, skills, knowledge, devotion, and focus to 
achieve quality outcomes is especially important in this new technology.

The overall principles of operating theater organization, body positioning, and port 
placement are reviewed in principle. For thoracic procedures, the available robotic and non-
robotic instruments are reviewed in a general sense. There are great opportunities as robotic 
surgical technologies is further developed that should offer better outcomes for patients.

Keywords

Robotic surgery • Computer-assisted technology • Computer-assisted surgery • Surgical 
education

The purpose of this chapter is to provide the general princi-
ples of how the computer-assisted surgical system or robot 
can be set up by a surgical team for a safe and efficient tho-
racic surgical procedure. The remaining chapters deal with a 
number of thoracic surgical procedures by internationally 
recognized surgeons who at the time this book was con-
ceived each had more than 5 years of robotic surgical experi-
ence in their specific approaches. If optimally used, the robot 
can minimize tissue manipulation; thus, should be at the 
least equivalent; if not superior to its open-large incision or 
the video-assisted counterpart.

There are numerous factors that determine the quality of 
a robotic surgical procedure; these include patient selec-

tion, the capabilities of the health care facility, the tech-
nique used by the surgeon, the surgeon’s training, interest 
and knowledge of the pathology/procedure; the abilities of 
the surgical support team, and the quality of the hospital 
including the administration and all components of the 
medical and paraprofessional support staff. All of these 
summate to result in the morbidity, mortality and other out-
comes for a given procedure. The new computer-assisted 
technology does not take the place of a coordinated team, 
but it does offer the capacity to minimize debility from the 
surgical approach.

Training the surgeons, the surgical team, and the hospital 
support system is complex; each has different needs. To 
date, training in surgical robotics has not been adequately 
incorporated into cardiothoracic residency training pro-
grams or postgraduate training opportunities in the technol-
ogy and new surgical culture. Most robotic programs rely on 
industry for guidance, rather than on science and academia. 
There are no agreed-upon standards and no evidence-based 
guidelines to acquire the skills necessary to perform a safe 
and efficient robotic procedure. One example of a means to 
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