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MIS: Thoracic Surgery
(A Continuing Education Self-Study Activity)
 

OVERVIEW
Historically, surgical intervention has been performed through traditional, open incisions; 
with the advent of minimally invasive surgery (MIS), procedures across almost all surgical 
specialties are now being performed through much smaller incisions. Today, this is 
increasingly the case with thoracic surgery as MIS is fast becoming the norm for many of 
types of thoracic procedures that were typically performed via large incisions. The recent 
growth in the use of minimally invasive techniques is due to major improvements in optics 
for video thorascopes, better instrumentation, and improved anesthesia. Correspondingly, 
the number of thoracic MIS procedures continues to rise, as this technique offers distinct 
benefits for the patient over traditional, open thoracotomy. Therefore, it is imperative 
that the perioperative nurse remains aware of the ever-expanding application of MIS 
techniques in thoracic surgery in order to maximize benefits for the patient and optimize 
outcomes. This study guide will provide an overview of current trends in minimally invasive 
thoracic surgery, beginning with a review of its historical evolution. The indications and 
contraindications for thoracic MIS procedures will be reviewed. Various video-assisted 
thoracoscopic surgery (VATS) procedures performed today will be described. The patient 
benefits associated with minimally invasive thoracic surgery will be presented. Finally, 
perioperative nursing considerations for patients undergoing thoracic MIS procedures will 
be discussed.

OBJECTIVES
After completing this continuing nursing education activity, the participant should be able 
to:

1.	 Explain the evolution of thoracic MIS techniques.
2.	 Identify the indications and contraindications for thoracic MIS.
3.	 Describe the various thoracic MIS procedures available today. 
4.	 Discuss the patient benefits associated with thoracic MIS.
5.	 Discuss perioperative nursing considerations for patients undergoing thoracic MIS 

procedures.

INTENDED AUDIENCE
This continuing education activity is intended for use by perioperative registered nurses 
and surgical technologists who are interested in learning more about thoracic MIS, the 
associated clinical benefits, and perioperative nursing considerations
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 CREDIT/CREDIT INFORMATION
State Board Approval for Nurses
Pfiedler Enterprises is a provider approved by the California Board of Registered Nursing, 
Provider Number CEP14944, for 2.0 contact hour(s).
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INTRODUCTION
The use of endoscopic techniques is perhaps the fastest evolving technology in the 
surgical practice arena, across all surgical specialties; this movement in performing more 
procedures via minimally invasive techniques is driven by:1

•	 The technological advancements in endoscopic tools to view the operative field;

•	 The development of less painful procedures;

•	 Faster surgical recovery times; and 

•	 A decreased length of hospital stay, and consequently, a potential reduction in 
health-care costs. 

Thoracic surgery is one specialty area in which advancements in MIS techniques offer 
exciting new treatment options for many patients. Minimally invasive thoracic surgery 
is fast becoming the norm for many types of thoracic procedures at many leading 
institutions; it has been reported that major medical centers and tertiary hospitals already 
are undertaking between 40% and 80% of thoracic cases using minimally invasive 
techniques.2 Recent growth in the use of minimally invasive techniques, however, is 
due to major improvements in optics for video thorascopes, better instrumentation, 
and improved anesthetic techniques. In addition, advances in imaging technology, 
particularly spiral computed tomography (CT) scans that allow physicians to precisely 
identify lung nodules, has proven to be a major factor contributing to the increased 
growth. Correspondingly, the number of thoracic MIS procedures has risen annually over 
the years, as many surgeons performing them are not only more comfortable with the 
surgical technique, but also are convinced that these MIS procedures do not compromise 
patient outcomes. 

EVOLUTION OF MINIMALLY INVASIVE THORACIC SURGERY
Despite physicians’ desire to visualize the interior of the body organs, the development 
of endoscopy and minimally invasive surgery was relatively slow. Although they 
were primitive, the first use of reflective light for inspection of the vagina and uterine 
cervix is credited to an Arabian physician, Abul Kasim (936-1013).3 After this initial 
breakthrough, instrumentation was subsequently developed to examine nasal sinuses 
and urinary bladders. During this initial era of endoscopy, the primary concern was 
thermal tissue damage caused by the intense heat emitted by the light sources that 
were used. As a result, incandescent lighting was eventually incorporated into the tips 
of certain endoscopes (e.g., cystoscopes and ureteroscopes) that could be cooled by 
continuous irrigation. Further modifications allowed examination of the nasal sinuses, 
larynx, bronchus, and sigmoid colon; however, procedures were restricted to endoscope 
placement in external body orifices. With each generation of surgeons, surgical 
techniques and devices were continually advanced and refined. 

The first endoscopic device used for medical practice to illuminate body cavities was 
developed in Germany by Philipp Bozzini in 1806.4 This instrument, considered to be 
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the forerunner of the modern endoscope, consisted of a candle attached to a thin cannula 
that permitted illumination of body orifices or viscera. Bozzini called this device the Lichtleiter, 
which means light conductor. It had no magnification or optics and was inserted into the 
rectum, urethra, or vagina, while the physician looked through the device. At the time, other 
physicians did not readily accept the device because the visibility was poor and placing the 
device into orifices was painful for the patient. During the 1800s, however, there were several 
advances that improved the efficacy of endoscopy. In 1853 a French surgeon, Antonin Jean 
Desormeaux (1815-1894), was the first to introduce the use of a lens to focus a direct light 
source, by which a clearer image, as compared to Bozzini’s device, was obtained. This 
enabled the endoscope to be used to visualize structures or remove foreign bodies. Bevan 
performed the first esophagoscopy procedure in 1868. In 1870, Kussmaul undertook the first 
esophagogastroscopy in a patient who was a professional sword swallower. The next major 
advance in the evolution of endoscopy was the introduction of the cystoscope, which had both 
an illumination source and a working channel. The cytoscope was developed by Maximilian 
Nitze, a urologist from Berlin, who worked with Beneche, an optician from Berlin, and Leiter, 
an instrument manufacturer from Vienna; This device consisted of a working channel, a light 
source, and an optical lens through which light was reflected. However, the entire concept of 
internal illumination for endoscopy was revolutionized by Thomas Edison’s invention of the 
incandescent light bulb. By 1887, the cystoscope was improved by adding miniature light bulbs 
at the distal end, thereby improving visualization. This instrument became the basis of modern 
endoscopy. 

The first thoracoscopic procedure was performed in the 1880s.5 An Italian medical scientist, 
Carlo Forlanini, published a paper in which he contemplated the feasibility and efficiency of 
collapsing the lung in order to treat tuberculosis by introducing air into the pleural space and 
using a scopic aid. He later pioneered this treatment modality for tuberculosis in 1894 by 
inducing artificial pneumothorax. In 1910, Hans Christian Jacobaeus, a Swedish physician, 
first introduced the technique of thoracoscopy using a modified cystoscope after learning 
intracavitary techniques.6 Jacobaeus was a professor of internal medicine working in a 
tuberculosis sanitarium in Sweden. Using a local anesthetic and the instrumentation developed 
by Nitze, Jacobaeus performed the thoracoscopic lysis of pleural adhesions and drainage 
as an adjunct to collapse therapy. In 1921 Jacobaeus reported an extensive experience with 
thoracoscopy in the diagnosis of pulmonary and pleural tumors. Jacobaeus is considered to 
be the father of thoracoscopic surgery because he was the first to describe and perform the 
procedure of endoscopic exploration of the thorax. 

Thoracoscopic procedures were widely performed in Europe during the 1920s; in 1928, a color 
atlas of thoracoscopically diagnosed intrathoracic lesions was published.7 During the 1950s, 
the administration of antibiotic therapy for tuberculosis largely replaced the use of thoracoscopy 
in the treatment of this disease. Over the next 20 years, thoracoscopy evolved into a diagnostic 
procedure for the management of pleural effusions, as well as primary and metastatic 
pleural tumors. Despite its use in Europe however, thoracoscopy was not widely used in the 
United States until the 1970s, when acceptance of the procedure followed several technical 
developments. The introduction of fiberoptics and flexible operating scopes attracted interest in 
the field, and Miller, Hatcher; and Newhouse are credited with reporting the initial experiences, 
noting that thoracoscopy was a valuable tool in the diagnosis of thoracic disease; with it, 
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unnecessary thoracotomy could often be avoided.8,9 The flexibility and maneuverability 
of these new devices led to a dramatic rise in their applications in the fields of 
gastrointestinal and pulmonary medicine, otolaryngology, urology, and orthopedic, 
general, and thoracic surgery. The development of endoscopic video cameras and 
improvement in surgical instrumentation further broadened applications of thoracoscopy. 
The use of the video camera frees the surgeon’s hands, allows assistants to view the 
procedure, and facilitates maintenance of a sterile field. As a result of these technological 
advancements, the use of video-assisted thoracoscopic surgery (VATS) has greatly 
increased. While fewer than 20 years ago, thoracoscopic surgeries were limited to a few 
diagnostic and therapeutic procedures (e.g., biopsies, management of pneumothorax, 
treatment of empyema, sympathetic chain ablation, and removal of thoracic foreign 
bodies), today VATS is widely used in many thoracic surgical procedures. 

The newest advancement in the field of thoracic surgery is the use of robots to perform 
advanced intrathoracic maneuvers thoracoscopically.10 Recently, the application of 
robotic surgical technology systems was shown to be technically feasible and safe for 
resection of selected mediastinal masses. This technology makes it feasible to access 
remote and difficult-to-reach areas in the thorax, as in thymectomy procedures. Bonatti 
et al. reported that the use of robotic thoracic surgery has proven safe for heart surgery 
programs in which a left internal thoracic artery takedown and total endoscopic coronary 
artery bypass grafting was performed successfully on fifty patients.11 Researchers 
speculate that in the near future, most kinds of endoscopic surgeries will be performed 
with robotic technology, and this will replace traditional surgery not only in the treatment 
of benign diseases but in malignant diseases as well. 

The use of MIS techniques for thoracic procedures is expected to grow. Table 1 outlines 
the volume projections for VATS procedures for 2005 through 2014.12 Approximately 
26,000 thoracoscopies were performed in the United States in 2005; the number of 
these procedures is expected to increase over the forecast period at a compound annual 
rate of 5.6% to reach an estimated 43,000 procedures in the year 2014. As noted, 
the expected increase in lung procedures utilizing MIS techniques is due to improved 
instrumentation and the broader acceptance of thoracoscopy by chest surgeons. 
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Table 1 – VATS Procedure Volumes Forecast: 2005 through 2014

Year Thoracoscopy Annual Change

2005 26,000 ----

2006 27,000 3.9%

2007 28,100 4.1%

2008 29,300 4.3%

2009 30,700 4.8%

2010 32,500 5.9%

2011 34,500 6.2%

2012 36,800 6.7%

2013 38,500 7.3%

2014 43,000 8.9%

Compound Annual Growth 
Rate (CAGR) 5.6% ----

INDICATIONS AND CONTRAINDICATIONS FOR THORACIC MIS13

Today, thoracic MIS is effective as both a diagnostic and therapeutic tool for a variety of 
thoracic diseases, including complex problems. General indications and contraindications are 
outlined below; additional indications and contraindications identified for specific thoracic MIS 
procedures are as follows. 

Indications
Diagnostic indications for thoracic MIS include: 

•	 Undiagnosed pleural effusion;

•	 Indeterminate pulmonary nodule;

•	 Undiagnosed interstitial lung disease;

•	 Pulmonary infection in an immunosuppressed patient;

•	 To define the cell type in known thoracic malignancy;

•	 To define the extent of a primary thoracic tumor;

•	 Nodal staging of a primary thoracic tumor;

•	 Diagnosis of intrathoracic pathology to stage a primary extrathoracic tumor; and

•	 Evaluation of intrapleural infection.
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Therapeutic indications for minimally invasive thoracic procedures include: 

•	 Lung:
o	 Spontaneous pnuemothorax.
o	 Bullous disease.
o	 Lung volume reduction.
o	 Persistent parenchymal air leak.
o	 Benign pulmonary nodule.
o	 Resection of a primary lung tumor (in highly selected cases).
o	 Resection of pulmonary metastasis (in highly selected cases).

•	 Mediastinum:
o	 Drainage of pericardial effusion.
o	 Excision of bronchogenic or pericardial cyst.
o	 Resection of selected primary mediastinal tumors.
o	 Esophageal myotomy.
o	 Facilitation of transhiatal esophagectomy.
o	 Resection of primary esophageal tumors.
o	 Thymic resection.
o	 Ligation of thoracic duct.

•	 Pleura:
o	 Drainage of an early empyema.
o	 Drainage of a multiloculated effusion.
o	 Pleurodesis.

Contraindications
Minimally invasive thoracic surgery is contraindicated in the following situations: 

•	 Extensive intrapleural adhesions;

•	 The inability to sustain single-lung ventilation;

•	 Extensive involvement of hilar structures;

•	 Preoperative induction of chemotherapy or chemoradiation; and 

•	 Severe coagulopathy.
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MIS THORACIC PROCEDURES AVAILABLE TODAY
As both the numbers and types of thoracic MIS thoracic procedures continue to evolve, the 
procedures available today are briefly described below.14 

•	 Wedge resection – excision of a wedge of the lung that contains the malignant 
tissues along with a margin of the surrounding healthy tissue. MIS wedge resections 
are performed for non-small cell lung cancer or pulmonary metastasis; for small (less 
than 3 cm) peripheral masses; and for patients who are not appropriate candidates 
for lobectomy (e.g., those with pulmonary hypertension and severe medical 
illnesses). It is contraindicated in patients with prior ipsilateral thoracic surgery or 
radiation and in pregnant patients.

•	 Lobectomy – removal of an entire lobe of a cancerous lung. Most lobectomies can be 
performed by VATS. A lobectomy performed by VATS should be a standard, anatomic 
resection, just as the procedure performed through a thoracotomy. The indications 
for VATS lobectomy include Stage 1 lung cancer; a tumor less than 6 cm in diameter; 
and benign disease (e.g., bronchiectasis). Relative contraindications include a tumor 
5-8 cm in diameter; preoperative irradiation or chemotherapy; sleeve resections; and 
chest wall invasions. Contraindications are tumors greater than 8 cm in diameter; 
mediastinal invasion; and surgeon discomfort.

•	 Pneumonectomy – removal of an entire lung in order to treat cancer. A 
pneumonectomy can be performed by VATS, and the specimen usually fits through 
the same size of incision that is used for a VATS-type lobectomy, depending on the 
size and location of the lesion. In general, a large central tumor is not appropriate for 
VATS due to involvement of the mediastinal structures. The surgeon must ensure that 
the tumor is not amenable to a sleeve resection, which may be difficult to determine 
by the VATS approach. Therefore, rarely is pneumonectomy best handled by VATS. 

•	 Sleeve lobectomy – a lung resection in which a section of bronchus or trachea is 
removed along with diseased lung tissue after which the proximal and distal ends are 
anastomosed. Surgeons with excellent video skills can perform a standard sleeve 
lobectomy by VATS. 

•	 Segmentectomy – removal of a segment of a lobe of the lung that contains malignant 
tissues. Segmentectomy is an option for small, anatomically well-situated lung 
cancer. The creation of a segmental fissure and dissecting out the segmental vessels 
can be done using a thoracoscopic technique. 

•	 Mediastinal and esophageal procedures:
o	 Mediastinoscopy. This procedure is an important procedure for staging lung 

cancer. Video-assisted mediastinoscopy has greatly improved the quality 
and safety of the procedure. Node dissection can be performed with the 
standard video mediastinoscope. 
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o	 Mediastinal lymph node dissection (right- and left-sided). This is a critical 
part of any lung cancer procedure. Lymph node dissection should be 
performed for all types of cancer resections (e.g., wedge, segmentectomy, 
lobectomy, pneumonectomy) to ensure proper staging and for possible 
therapeutic benefit. No additional incisions are made for mediastinal lymph 
node dissection; the procedure uses the existing incisions for the video-
assisted lobectomy, which usually precedes node dissection.

o	 Esophageal mobilization. Mobilization of the esophagus by VATS provides 
the advantage of a complete cancer operation performed by minimally 
invasive technique. Although most VATS procedures are performed with the 
patient in the lateral decubitus position, the prone position offers several 
advantages for surgery on structures in the posterior mediastinum. For 
example, in the prone position, lung retraction is not needed because 
gravity causes the lung to fall out of the way. 

o	 Thymectomy. Using the VATS approach for this procedure is an excellent 
technique for patients with myasthenia gravis and small (less than 4 cm) 
thymomas that do not appear to invade other structures. 

•	 Lung volume reduction surgery (LVRS) – a procedure in which nonfunctional 
lung tissue in emphysema patients is removed, thereby allowing more room 
in the thoracic cavity for good, relatively healthy tissue, thus improving lung 
function. In comparison with medical management, LVRS can improve quality of 
life, pulmonary function, exercise tolerance, and survival for selected patients. 
Although LVRS can be performed by VATS or a median sternotomy with the same 
morbidity, mortality, and benefits, the VATS approach costs less and provides faster 
recovery. Patients who are candidates for LVRS are symptomatic despite maximal 
medical management including oxygen supplementation, inhalers, and pulmonary 
rehabilitation. Patients with severe emphysema are deconditioned; rehabilitation 
reconditions the leg muscles and decreases dyspnea. Patients who are better 
conditioned are better prepared to cooperate with their postoperative care regimen, 
such as immediate ambulation and use of incentive spirometer, to reduce respiratory 
complications. Patients who do not cooperate well or fail at rehabilitation are poor 
candidates for LVRS. The most important patient selection factor is a heterogeneous 
pattern of emphysema identified on CT and lung perfusion scanning. 

•	 Resection of pulmonary blebs and bullae. One of the earliest and most widespread 
uses for VATS was in the treatment of patients with spontaneous blebs. Bleb 
resection by VATS has become a standard procedure; however, this method 
for pleurodesis remains controversial. Studies of treatment of spontaneous 
pneumothorax have not shown that one method of pleurodesis is more successful 
than another. Video-assisted resection of bullae is part of LVRS for the treatment of 
end-stage emphysema. 

•	 Thoracic sympathectomy. Thoracic sympathectomy has been used for the treatment 
of sympathetic dysfunction since it was first described in the 1940s; with the 
advent of VATS, the procedure has become more widely applied. VATS provides 
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excellent visual acuity and the potential for doing the procedure more quickly 
and with fewer complications. Thoracic sympathectomy is indicated for various 
sympathetic disorders, but it is most commonly performed for hyperhidrosis. 
Less common indications include reflex sympathetic dystrophy, upper extremity 
ischemia, Raynaud’s disease, debilitating facial blushing, and splanchnicectomy 
for pancreatic pain. 

•	 First rib resection for thoracic outlet syndrome (TOS). TOS refers to compression 
of the subclavian vessels or the brachia plexus, or both by the first rib and 
adjacent structures at the superior aperture of the chest; therefore, treatment 
of TOS requires resection of the first rib. The most common symptoms are 
neurologic and are related to compression of the brachial plexus in the distribution 
of the ulnar nerve. While there are several approaches for TOS, the VATS 
approach has several advantages. For example, the shoulder does not need to 
be lifted or held for an extended period of time; the exposure is good; and the 
cutaneous nerves in the axilla are not disturbed. 

•	 MIS for atrial fibrillation. Due to the technological advances in MIS instrumentation 
and the increase in surgeons’ experience with VATS approaches, surgical 
ablation for atrial fibrillation can now be successfully performed using minimally 
invasive techniques. 

•	 Thoracoscopic approach to spinal deformities. The conventional approaches 
to the spine have been posterolateral, costotransverse, and anterior; to reach 
the anterior spine, anterior thoracotomy has traditionally been used. There are 
several problems associated with thoracotomy, such as the long incision, rib 
resection, significant rib spreading, tissue desiccation, alteration of pulmonary 
and shoulder girdle function, pain, associated morbidity, and poor cosmesis. The 
VATS approach presents the spinal surgeon with a minimally invasive option for 
approaching the anterior vertebral column. The goals of VATS in spine surgery 
are the same as for thoracotomy in reducing the surgical morbidity associated 
with open procedures. In addition, the VATS approach has led to many exciting 
new techniques for the treatment of disc space. Surgical instruments guided 
through an endoscope are able to gain access to the chest through 15- to 20-mm 
ports rather than through an 8- to 10-inch long incision required for thoracotomy. 

•	 Diaphragmatic plication. Plication of a paralyzed diaphragm can relieve dyspnea 
and substantially improve pulmonary function. The procedure is considered to be 
underused and may be performed by VATS techniques. The diaphragm absorbs 
the pleural fluid created daily in the pleural space; when the diaphragm is plicated 
well, there is much less absorptive surface. Postoperatively, the patient may drain 
a remarkably large amount of fluid through the chest tube. 
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PATIENT BENEFITS OF THORACIC MIS: A REVIEW OF THE 
LITERATURE
As with other minimally invasive techniques, VATS offers patients a number of important 
clinical benefits when compared to open surgical procedures, such as:15,16

•	 VATS is associated with a significantly lower risk (70%) of overall postoperative 
complications. 

•	 VATS requires only a number of small incisions and causes less physical injury 
to the patient’s body while allowing the surgeon to perform a highly effective 
procedure.

•	 Compared with open surgery, which typically requires four to six weeks of 
recovery time, VATS patients often can return to work and resume other activities 
as soon as one week after surgery.17 

•	 VATS may significantly reduce postoperative pain and need for additional 
treatment. Research has demonstrated that postoperative pain measured after 
more than one year was reduced by 61%with VATS versus open surgery. In 
addition, VATS procedures may significantly reduce the total dosage, duration, 
and administration of analgesia.

•	 Delivery of planned adjuvant chemotherapy may be more feasible after VATS 
compared to open surgery.

Recent research studies have examined the clinical outcomes and patient benefits 
associated with thoracic MIS techniques; several of these studies are summarized below.

Leshnower et al. performed a retrospective review of 41 patients who underwent 
pulmonary segmentectomy either through thoracotomy (open group; 26 patients) or by a 
thoracoscopic approach (VATS group; 15 patients).18 Both groups were well-matched for 
age, gender, and preoperative risk factors. Segmentectomy was performed for primary 
lung cancer in 25 (61%) patients. There was no significant difference in tumor size, 
number of lymph node stations sampled, or number of lymph nodes removed based 
upon approach. There was no significant difference in the operative time, but patients 
undergoing a VATS segmentectomy had significantly reduced chest tube durations and 
hospital stays. Major complications occurred in 19% of patients in the open group and 
none in the VATS group. There were two operative deaths (4.8%), both of which occurred 
in the open group. The authors concluded that VATS segmentectomy is a safe procedure 
that has fewer complications and a reduced hospital stay when compared with an open 
segmentectomy. This approach may be the ideal oncologic procedure for patients with 
small lung cancers (i.e., less than 2 cm) and/or limited cardiopulmonary reserve and 
significant comorbidities.

Ghosh-Dastidar et al., noting that operating in a day surgery unit has potential benefits 
including lower risk of cancellation, reduced infection rates, cost effectiveness and 
increased patient satisfaction, described their experience in routinely performing thoracic 
surgery in a dedicated day surgery unit in the United Kingdom through prospective 
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data collection over a 27-month period.19 Following surgery, patients were observed in a 
recovery area for one hour before transfer back to a short-stay ward. Chest drains, when 
used, were attached to an ambulatory drainage device designed to be taken home. Ninety-
eight patients underwent thoracic surgery in the day surgery unit; sixty (61.2%) patients 
were male, with a mean age of 53 (17-83) years. Twenty-nine (29.6%) were mediastinal 
procedures (i.e., the MED group) such as mediastinoscopy/mediastinotomy; 31 (31.6%) 
were video-assisted thoracoscopic surgery procedures (i.e., the VATS group) such as lung 
biopsies and pleurodeses; and 38 (38.8%) were a variety of other procedures (i.e., the 
OTHER group) such as chest wall interventions and sternal wire removal. All patients were 
assessed postoperatively and were discharged home within four to six hours, if appropriate. 
No deaths were reported in this review. Out of the group, three (3.1%) patients required 
admission directly from the day surgery unit and three (3.1%) were admitted late after 
discharge with problems relating to their surgery. The authors noted that their day surgery 
program accounted for 12.0% of the total thoracic workload during the time period; they 
concluded that, as surgeons continually try to fast track increasingly complex procedures, 
with good patient selection, thoracic surgery can be performed safely and effectively in a 
day surgery unit.

As noted above, thoracoscopic approaches are being used in the treatment of spine 
deformities. Chong et al. described their outcomes for adolescent idiopathic scoliosis 
(AIS) patients treated with VATS plus supplementary minimal incision in the lumbar region 
for thoracic and lumbar deformity correction and fusion.20 They reported a case series of 
a total of thirteen AIS patients requiring fusions of both the thoracic and lumbar regions. 
Fusion was performed using VATS up to T12 or L1 vertebral level. Lower levels were 
accessed via a small mini-incision in the lumbar area to gain access to the lumbar spine 
via the retroperitoneal space. All patients had a minimum followup of one year. In this 
study, the average number of fused vertebrae was 7.1 levels. The results demonstrated 
that a significant correction in the angle was obtained at final followup; the instrumented 
segmental angle in the sagittal plane was relatively well-maintained following surgery, 
although there was a slight increase. Scoliosis Research Society scores were noted as 
significantly improved at the final followup. The investigators concluded that the indications 
for the use of VATS may be extended from patients with localized thoracic scoliosis to those 
with thoracolumbar scoliosis. Further, by combining the advantages of an anterior approach 
(short segment fixation) with the VATS technique (cosmetically acceptable scar) and 
sparing a full diaphragm incision, a satisfactory and significant corrective surgical outcome 
may be achieved with minimal postoperative scarring. 

Flores et al. conducted a comparative analysis of thoracotomy and VATS for lobectomy 
in the treatment of lung cancer.21 In this study, all patients who underwent lobectomy 
for clinical Stage 1A lung cancer were identified from a prospective database in order 
to evaluate patient characteristics, survival, and complications. From May 2002 to 
August 2007, 398 patients underwent an attempted VATS lobectomy and 343 underwent 
thoracotomy. There was one postoperative death in each group. Survival was no different 
for VATS versus thoracotomy, whereas age, larger tumor size, and higher nodal stage 
were associated with worse survival. Statistical analysis demonstrated fewer complications 
for VATS lobectomy, whereas age and tumor size correlated with a greater number of 
complications. Patients undergoing VATS lobectomy demonstrated a two-day shorter length 
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of stay than patients undergoing thoracotomy. Based on these findings, the authors concluded 
that VATS lobectomy and thoracotomy demonstrated similar five-year survivals; however, 
VATS lobectomy was associated with fewer complications and shorter length of hospital stay.

Cattaneo et al. conducted a study to determine if the utilization of video-assisted thoracic 
surgery (the VATS group) for lobectomy for clinical Stage I non-small cell lung cancer in 
elderly patients results in fewer complications as compared with lobectomy by thoracotomy 
(the THOR group).22 They performed a retrospective, matched case-control study evaluating 
the perioperative outcomes after lobectomy by VATS versus THOR performed in elderly 
patients (age 70 years or greater) at a single institution. All complications were graded 
according to the National Cancer Institute Common Terminology Criteria for Adverse Events. 
Between May 1, 2002 and December 31, 2005, 333 elderly patients (245 in the THOR group, 
88 in the VATS group) underwent lobectomy for clinical Stage I non-small cell lung cancer. 
After matching based on age, gender, presence of comorbid conditions, and preoperative 
clinical stage, there were 82 patients in each group; all patients had similar preoperative 
characteristics. A VATS approach resulted in a significantly lower rate of complications 
compared with THOR (28% versus 45%,) and a shorter median length of stay (5 days, range 
of 2 to 20 versus 6 days, range of 2 to 27). No patients undergoing VATS lobectomy had 
higher than grade 2 complications, whereas 7% of complications in the THOR group were 
grade 3 or higher. There were no perioperative deaths in the VATS patients, compared with an 
in-hospital mortality rate of 3.6% (3 of 82 patients) for the THOR patients. The investigators 
concluded that a VATS approach to lobectomy for clinical Stage I non-small cell lung cancer in 
the elderly was associated with fewer and overall reduced severity of complications as well as 
a shorter hospital stay compared with thoracotomy.

Shaw et al. reviewed data on 180 VATS patients who underwent thoracoscopic lobectomy 
or sublobar anatomic resection at their institution between January 2002 and December 
2006.23 The conversion rate to thoracotomy, complications, length of stay, and duration of 
chest tube drainage were determined. Similar variables were evaluated for patients older 
than 80 years of age; those with a forced expiratory volume in one second (FEV1) that was 
less than 50% predicted; those who had undergone preoperative neoadjuvant therapy; and 
those who had undergone lung-sparing anatomic resections. Thoracoscopic anatomic lung 
resection was performed successfully in 166 patients. One of 180 patients (0.6%) died, and 
14 patients (9.2%) underwent conversions. The overall median length of stay was four days 
(range, 1 to 98); the median duration of chest tube drainage was three days (range, 0 to 35 
days). The median length of hospital stay and median chest tube duration for the group aged 
80 years and older was 5 and 3 days; for the segmental resection group, 4 and 3 days; for 
the chemotherapy or radiotherapy induction group, 3.5 and 3 days; and for the FEV1 less 
than 50% group, 5.5 and 4 days, respectively. No patients died in any of these groups. The 
authors concluded that thoracoscopic lung resection can be performed safely in selected 
patients aged 80 years and older, in those with marginal pulmonary function, and in those with 
pathologic response to neoadjuvant therapy.

Butterworth et al. performed a retrospective review of children treated for spontaneous 
pneumothorax (SP) to determine if, with the advent of VATS, the indications for and surgical 
treatment of SP in their facility would change.24 Patients with persistent or recurrent air 
leaks underwent either limited axillary thoracotomy (LAT) or VATS. The authors evaluated 
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the following outcomes: preoperative SP episodes, thoracostomy tube (TT) days (i.e., 
patient days with TT in situ, prior to surgery), length of hospital stay (LOS), narcotic use, 
and freedom from recurrence. Among 31 patients with 19 ipsilateral or contralateral 
recurrences (61%), 11 were managed nonoperatively. Twenty-six surgeries (13 LAT, 13 
VATS) were performed in 20 patients, with 9 undergoing bilateral procedures (3 LAT, 
6 VATS). VATS patients were treated earlier, had a diminished narcotic requirement 
postoperatively, and had a shorter LOS with an equivalent recurrence rate, compared 
with LAT patients. The absence of contralateral blebs did not predict freedom from SP on 
the contralateral side in patients undergoing surgery for ipsilateral SP. The investigators 
concluded that, compared with LAT, VATS causes less pain, has a shorter LOS and 
encourages earlier surgical treatment (including prophylactic, contralateral treatment) of 
SP in children.

Atkins et al. conducted a review of prospectively collected data for 77 consecutive 
segmentectomy patients to compare thoracoscopic segmentectomy (TS) with open 
segmentectomy (OS).25 Preoperative, intraoperative, and postoperative variables for 
patients undergoing TS (48 patients) were compared with those undergoing OS (29 
patients). Baseline demographics were similar between the two groups. Indications 
for pulmonary resection included non-small cell lung cancer (39 patients), metastatic 
disease (30 patients), and other diagnoses (8 patients). All common segmentectomies 
were represented in this review. The results demonstrated that no thoracoscopic cases 
required conversion to open procedures. Operative times, estimated blood loss, and 
chest tube duration were similar between groups. Outcomes were similar except that 
hospital length of stay was significantly lower among TS patients (length of stay 6.8 ± 6 
days OS versus 4.3 ± 3 days TS). Thirty-day mortality was 6.9% (2 of 29 patients) for the 
OS group compared with 0% for the TS group. Long-term survival rates were significantly 
better in the TS group. These authors concluded that thoracoscopic segmentectomy is a 
safe and feasible procedure, comparing favorably with OS by reducing hospital length of 
stay. For experienced thoracoscopic surgeons, TS appears to be a sound option for lung-
sparing, anatomic pulmonary resections.

PERIOPERATIVE NURSING CONSIDERATIONS IN THORACIC 
MIS26

The patient scheduled for minimally invasive thoracic surgery presents unique challenges 
for the perioperative nursing staff. If the procedure is being performed electively, the 
patient usually has a fairly routine perioperative experience. Perioperative nursing 
considerations are outlined below. 

Preadmission Testing
Ideally, the patient scheduled for thoracic MIS is initiated into the health-care system 
through a preadmission testing program to ensure that he or she is adequately prepared 
for the procedure. At the time of preadmission testing, the nurse obtains the patient’s 
medical and surgical history and performs a physical examination. The assessment 
data will assist the nurse in identifying possible postoperative risks, such as the risk 
for infection or hemorrhage. In addition, the preadmission nurse should instruct and 
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encourage the patient undergoing either a diagnostic or therapeutic thoracic MIS procedure 
to stop smoking; research has demonstrated that patients who stop smoking several 
weeks prior to surgery have fewer postoperative complications.27 The preadmission nurse 
also instructs the patient on preoperative NPO status (i.e., advises the patient not to eat 
anything for six hours or drink anything for one-and-one half hours before the procedure). 

Preoperative Holding Area
The preoperative nurse admits the patient to the preoperative holding area for surgery and 
compiles the medical records; the record is then checked for completeness by members 
of the perioperative team, including current history and physical examination, all laboratory 
and preoperative testing results, and surgical informed consent; the surgical procedure, 
patient’s NPO status, allergies, and current medications also are verified and confirmed 
at this time. After placing an IV and starting IV fluids, the nurse administers preoperative 
antibiotics according to protocol or physician orders. The nurse prepares the surgical site 
according to surgeon preference, removing hair only if needed for access to the operative 
site. Upon completion of any other orders from the surgeon or anesthesia care provider, 
the nurse then instructs the patient on what to expect in the postoperative period and also 
demonstrates the proper use of incentive spirometer with coughing and deep breathing for 
postoperative respiratory therapy. The patient also is seen by the anesthesia care provider 
and surgeon in the holding area. 

The circulating nurse also meets the patient in the holding area; after introducing himself/
herself to the patient, the nurse identifies the patient verbally and via the wrist identification 
band. The circulating nurse also reviews the patient’s medical record for existing medical 
conditions that could impact the perioperative period; history and physical examination; 
laboratory values; allergies; required preoperative antibiotics; signed consent for surgery; 
and overall completeness of the record. The circulating nurse also assesses the patient 
for his/her understanding of the procedure, allergies, NPO status, the presence of 
any implanted devices, and any limitations in movement or skin integrity. The nurse 
then educates the patient on the intraoperative period and what to expect after being 
transported to the OR and develops a plan of care (see Table 2 for a sample care plan). 
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Intraoperative Period
As the patient is being prepared in the preoperative holding area, the circulating nurse 
and scrub person prepare the operating room. The OR setup includes two back tables: 
one table contains the instruments and supplies needed for the MIS procedure; the other 
table contains an open thoracotomy setup ready and on stand-by, in case it is necessary 
to convert the procedure to an open thoracotomy. The scrub person and circulating nurse 
gather the equipment and open and set up the sterile field. Instrumentation and equipment 
for thoracic MIS procedures include:28

•	 Video equipment,

•	 Endoscopes and thoracoports,

•	 Staplers,

•	 Thoracic instruments (e.g., lung clamps and retractors) modified for endoscopic use, 
and

•	 Various energy modalities for tissue cauterization, including lasers.

All equipment and supplies must be set up and tested to confirm proper functioning; with the 
intensive amount of technology required for all MIS procedures, this can be a challenging 
task. Therefore, a new MIS Safety Checklist (a joint effort between the Association of 
periOperative Registered Nurses [AORN] and the Society of American Gastrointestinal and 
Endoscopic Surgeons [SAGES]) is being pilot tested at select hospitals across the United 
States (see Figure 1).29  This checklist may offer a new tool that can assist the perioperative 
team in standardizing preoperative preparation in order to provide the best care possible for 
the patient. 



21

Figure 1 – MIS Safety Checklist 
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After the scrub person has set up the sterile back tables, the scrub person and circulating 
nurse perform the count. When all surgical team members are in the OR, the circulating nurse 
initiates the surgical time out. 

Induction of Anesthesia.  The anesthesia care provider and circulating nurse transport the 
patient to the OR and assist him or her onto the OR bed in the supine position. The anesthesia 
care provider, with the assistance of the circulating nurse, attaches the blood pressure 
monitoring cuff, oxygen saturation monitor, and ECG leads. The circulating nurse remains 
with the patient throughout induction of anesthesia offering assistance to the anesthesia care 
provider as needed. The circulating nurse then inserts a urinary catheter. 

Anesthetic management is similar to that for conventional thoracotomy in terms of using 
general anesthesia. Double-lumen endotracheal tubes are a safe and helpful tool to allow 
for separate ventilation of each lung, which provides an excellent view of the internal thoracic 
cavity as well as an exceptional working field for performing procedures on the pleura, lungs, 
and mediastinum. This technique does, however, increase the risk of prolonging the procedure 
time. On the other hand, the use of a single-lumen endotracheal tube in VATS management of 
patients also has been successful with recurrent pleural effusions and decreased the surgical 
procedure time.

Positioning and Prepping the Patient.  Minimally invasive thoracoscopic surgery requires that 
the patient be placed in the lateral decubitus position to allow for surgical maneuvering. The 
surgeon, circulating nurse, and anesthesia care provider work together to turn the patient from 
the supine position for induction of anesthesia to the lateral decubitus position. The circulating 
nurse provides the anesthesia care provider with a gel donut for the patient’s head; he/she also 
places two pillows between the patient’s legs, ensuring that the lower leg is bent at a 45° angle 
and the upper leg is straight, and then places padding under pressure points of the lower leg 
(e.g., the knee, ankle, foot). When the patient is secured in an anatomically correct position, 
the circulating nurse inflates the bean bag and ensures that the safety strap is secured over 
the patient’s thighs. The circulating nurse then positions and secures the patient’s upper 
arm on a padded, elevated arm board; he/she places an axillary roll under the lower axilla to 
prevent compression of the brachial plexus. The anesthesia care provider frequently monitors 
the pulse in the patient’s lower arm to monitor for brachial plexus compression. The circulating 
nurse also applies the electrosurgical unit dispersive pad to the lateral aspect of the patient’s 
upper thigh. The anesthesia care provider and circulating nurse place upper and lower 
body temperature-regulating blankets on the patient, while ensuring complete access to the 
operative site.

The circulating nurse preps the patient’s skin with an antimicrobial topical skin cleanser from 
axilla to hip to prepare for the possibility of conversion from a minimally invasive procedure to 
an open thoracotomy. The scrub person and surgeon then drape the patient.

The Surgical Procedure. The surgeon makes a small incision just large enough for the 
thoracoscope and then makes two additional incisions similar in size through which the 
surgeon or first assistant inserts other instruments. This approach allows for triangulation of the 
instruments, with the camera usually inserted in the central port; the other two port sites are 
used for biopsy and retraction functions (see Figure 2). In general, the surgeon can perform an 
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exploratory thoracoscopy, as well as a biopsy, with just these three incisions. The surgeon 
can also place drains or chest tubes into these incisions upon completion of the procedure.

Figure 2 – Thoracic MIS Incisions

Thoracoscopic
Incision

Thoracoscopic
Incision (side view)

Postoperative Period
Once the procedure is completed, the anesthesia care provider and circulating nurse 
transport the patient to the postanesthesia care unit (PACU) for observation and 
recovery. The PACU nurse observes the patient for physiological stability by monitoring 
and documenting vital signs and the patient’s pain level. The PACU nurse frequently 
auscultates lung sounds; if reduced or diminished breathing sounds, which may indicate 
a pneumothorax, are noted, he or she notifies the physician. The PACU nurse also 
assesses the incision site and chest drains for bleeding or oozing. The physician is notified 
immediately if the patient complains of light-headedness, extreme pain, or difficulty 
breathing, which may indicate hemothorax or internal bleeding. If no complications arise, 
the PACU nurse discharges the patient from the PACU to the postoperative surgical unit.

The nurses caring for the patient on the surgical unit monitor for fever developing in the 
second or third day after the procedure, which may be indicative of infection. In addition, 
they monitor the incision site for redness, pain, tenderness, or pus discharge, which also 
may indicate infection. While it is normal for the patient’s sputum to be faintly blood-tinged 
for one to two days postoperatively, heavy or persistent blood in the patient’s sputum 
requires assessment by the surgeon. The surgeon usually removes the sutures seven to 
fourteen days after the procedure. 
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SUMMARY
Endoscopic and thoracoscopic surgery has a long, fascinating history. In the last few 
decades, several technological advances have greatly facilitated the use of endoscopy in 
the treatment of thoracic and, more recently, spinal lesions. The use of VATS has greatly 
increased; this growth is expected to continue at a compound annual rate of 5.6% to reach 
an estimated 43,000 procedures by the year 2014. This expected increase in various 
procedures utilizing MIS techniques is due to improved instrumentation and the broader 
acceptance of thoracoscopy by chest surgeons. Today, thoracic MIS is effective as both 
a diagnostic and therapeutic tool for a variety of diseases and complex problems. As with 
other minimally invasive techniques, VATS offers patients a number of important clinical 
benefits when compared to open surgical procedures, such as a significantly lower risk of 
overall postoperative complications; shorter recovery times; a reduction in postoperative 
pain, thus decreasing the total dosage, duration and total administration of analgesia; and 
facilitation of the delivery of planned adjuvant chemotherapy. The perioperative nurse must 
be aware of the use of VATS as both a diagnostic and therapeutic modality, along with the 
special patient care considerations. Through this knowledge, the perioperative nurse can 
assist in the evolution of minimally invasive thoracic surgery as a safe and effective option 
for patients with a variety of intrathoracic conditions.
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GLOSSARY
Bulla	 A large blister or vesicle of pathological origin; a thin-

walled, sharply-demarcated area of lung destruction.

Bullous Lung Disease	 A condition in which there are multiple large bullae 
associated with a compromise in pulmonary function. It 
is usually associated with concomitant emphysema, but 
can be hereditary.

Empyema	 The presence of pus in the pleural cavity.

Hemothorax	 The effusion of blood into the pleural cavity.

Hyperhidrosis	 Excessive or profuse sweating.

Lobectomy	 Removal of an entire lobe of a cancerous lung (the left 
lung has two lobes; the right lung has three).

Lung Volume Reduction Surgery 	 A procedure whereby nonfunctional lung tissue in  
(LVRS) 	 emphysema patients is removed, allowing more 		
	 room in the thoracic cavity for relatively healthy 		
	 tissue, thereby improving lung function.

Mediastinum	 The mass of tissues and organs separating the two 
pleural sacs, between the sternum in front and the 
vertebral column behind, containing the heart and its 
large vessels, trachea, esophagus, thymus, lymph 
nodes, and other structures and tissues; it is divided into 
superior and inferior regions, the latter subdivided into 
anterior, middle, and posterior parts. 

Pleural Effusion	 The collection of excess fluid in the pleural space.

Pneumonectomy	 Removal of an entire lung in order to treat cancer.

Pneumothorax	 The collection of air or gas in the chest or pleural space 
that causes part or all of a lung to collapse.

Segmentectomy	 Removal of a segment that contains malignant tissues 
from a lobe of the lung. 

Sleeve Resection 	 A lung resection in which a section of bronchus or 
trachea is removed along with diseased lung tissue after 
which the proximal and distal ends are anastomosed.

Splanchnicectomy	 Resection of the splanchnic nerves and usually of the 
celiac ganglion as well.
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Thoracic Outlet Syndrome (TOS)	 A collective name for a number of conditions 
attributed to compression of subclavian vessels or 
the brachial plexus, or both. 

Thymectomy 	 Removal of the thymus gland. 

Wedge Resection 	 Excision of a wedge of the lung that contains 
malignant tissues, along with a margin of the 
surrounding healthy tissue.
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