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Background Video-assisted thoracoscopic surgery (VATS) for pulmonary resection was first described 18
years ago; however, it has yet to gain widespread acceptance in community hospitals in the United States. The
majority of surgeons who routinely perform VATS resections work in academic or government institutions.
There is little data reporting outcomes of VATS pulmonary resections by community-based surgeons. This
article reports the outcomes of a hybrid technique for VATS pulmonary resection in a single-surgeon,

Methods A retrospective study was performed on all VATS pulmonary resections performed from January
2000 to March 2008 by a community-based, solo-practice surgeon using a hybrid VATS technique, which
utilizes dual access through a thoracoscopy port and a utility incision.

Results A total of 1170 VATS pulmonary resections were performed over the study period, which is the
largest single-surgeon series on VATS pulmonary resection to our knowledge. Among them, 746 cases were for
malignant disease. Mean operative time was 52 minutes (median 48 minutes). Mean length of stay was 7 days
(median 4 days). Mean length of ICU stay was 1.4 days, with 83% of patients having no days spent in the ICU.
Mean length of chest tube duration was 4.5 days. The morbidity rate was 21.1 %, with neuropraxia as the most

frequent complication. Perioperative mortality was 4.3% and overall mortality was 16.4%, with a mean follow-
Conclusions This series shows that our hybrid VATS approach to pulmonary resection is safe and feasible at
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ABSTRACT

community-based practice.

up of 425 days.

community hospital-based practices.
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Introduction

Video-assisted thoracoscopic surgery (VATS) for pulmonary
resection was first described in 1992 (1), however, the technique
has not yet gained widespread acceptance. Only 5% of the
estimated 40,000 lobectomies performed each year in the United
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States are done via VATS (2), and a mere 2-3% of lobectomies in
the United Kingdom are performed with this technique (3).

The majority (78.8%) of surgeons who routinely perform
VATS work primarily in academic or government institutions (4).
Among the proposed factors contributing to the slow adoption
of VATS among community-based surgeons are the perceived
complexity of the technique, inadequate instrumentation and
resources, and concern regarding the potential compromise
of surgical and oncologic principles (5,6). There is a relatively
paucity of data reporting the outcome of VAT in the community
setting.

We previously described a hybrid technique that enables a
single surgeon to routinely perform VATS pulmonary resection
in a community-based practice (7). This present paper reports

on the outcomes obtained with this technique over an 8-year
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period and is, to our knowledge, the largest single-surgeon series Table I. Demographics of patient population
on VATS pulmonary resection. Number of patients Percent

Materials and methods

Patients
From January 2000 through March 2008, 1170 patients

underwent VATS pulmonary resections utilizing a hybrid
technique. All procedures were performed at a community
hospital (Chippenham Medical Center, Richmond, Virginia) by
a single surgeon (CGL). Institutional Review Board approval

was obtained for this retrospective review.

Surgical technique
The hybrid technique for VATS pulmonary resection has been

previously described (7). In brief, a 10-mm thoracoscopy port is
placed in the eighth interspace and an (8-10) cm utility incision
is created in the fifth interspace. A rib-spreader is gently applied
to provide exposure. Rib resection is not performed. Both
instrumentation and visualization can be performed through
either the utility incision or the through the thoracoscopy
port, allowing for maximal adaptability in tailoring the hybrid
technique for each individual procedure. Furthermore, the utility
incision permits immediate access to the operative field for
urgent control of bleeding that would otherwise be difficult to
control through a conventional thoracoscopic approach.

Outcomes
The following variables were collected analyzed: patient age

and gender; diagnosis; histopathology; extent of pulmonary
resection; operative time; length of hospital stay; length
of intensive care unit (ICU) stay; duration of chest tube;
postoperative complications; intraoperative and perioperative
mortality; long-term mortality.

Results

From January 2000 through March 2008, 1170 patients
underwent VATS pulmonary resections at Chippenham Medical
Center. All procedures were performed by a single surgeon
(CGL), who first started utilizing this hybrid technique in 1994.
The demographic information is summarized in Table 1. There
were 607 women (52%) and 563 men (48%), with a mean age
of 60.9 years (range, 14-88). 424 patients (36%) had benign
lesions, and 746 (64%) had malignant lesions. The pathologic
diagnoses for patients with malignant disease are summarized in
Table 2. The types of resections performed are shown in Table 3.
There were no conversions to conventional thoracotomy in any
patients.

Operative outcomes are summarized in Table 4. The mean
operative time was 52 minutes with a median of 48 minutes. The

Number of patients 1170

Mean age 60.9 (range 14-88)

Gender

Male 563 48%
Female 607 52%
Pathology

Benign lesions 424 36%
Malignant lesions 746 64%

Table 2. Pathologic diagnoses for patients with malignant disease

Diagnosis Number of patients Percent
Adenocarcinoma 284 38%
Squamous cell carcinoma 165 22%
Carcinoid 40 5%
Bronchioalveolar carcinoma 53 7%
Metastatic 68 9%
Others 136 18%
Total 746

Table 3. Extent of pulmonary resection

Extent of resection Number of patients Percent
Bleb resection 134 1%
Wedge resection 171 15%
Segmentectomy 204 17%
Lobectomy 595 51%
Bilobectomy 24 2%
Pneumonectomy 42 4%

Total 1170

Table 4. Overall operative outcomes

Mean operative time 52 min
Median operative time 48 min
Mean length of stay 7 days
Median length of stay 4 days
Mean follow-up 425 days
30-day mortality 4.3%
Complication rate 21.1%
Overall mortality 16.4%

mean length of hospital stay was 7 days, with a median of 4 days.
Information on intensive care unit (ICU) stay was available for
416 patients (36%). Of these patients, the mean length of ICU
stay was 1.4 days, with 345 patients having no days spent in the
ICU (83%). Data on chest tube duration was available for 452
patients (38%). The mean length of time with a chest tube for
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these patients was 4.5 days.

The number of patients with postoperative complications
was 247, with an overall complication rate of 21.1%. The
majority of patients (78.9%) had no complications. The types
of postoperative complications are summarized in Table 5. The
most common complication was neuropraxia. When neuropraxia
is excluded as a complication, the overall complication rate was
17.4%.

Table 6 summarizes the operative outcomes by extent
of resection. Nonanatomic resection was defined as bleb
resections and wedge resections, while anatomic resection was
defined as segmentectomies, lobectomies, bilobectomies, and
pneumonectomies.

There were no intraoperative deaths, however, 50 patients
(4.3%) died in the perioperative period (within 30 days of
surgery). Overall mortality was 192 patients (16.4%), during a
mean follow-up of 425 days.

Discussion

The body of evidence supporting the VATS approach to
pulmonary resection continues to increase. In a randomized
study of 61 patients undergoing VATS lobectomy versus
open lobectomy for Stage I non-small cell lung cancer, Kirby
and colleagues reported a significantly lower incidence of
postoperative complications in the VATS group (6% versus 16%)
(8). In another randomized trial conducted in Japan, there was
no statistical difference in S-year survival (90% versus 85% at S
years) or recurrence rates for patients undergoing VATS or open
lobectomy, leading to the conclusion that the VATS approach
is not oncologically inferior to the open approach (9). Demmy
reported a shorter length of stay and faster return to activity in
VATS lobectomy group compared to matched controls who
underwent open lobectomy, despite higher risk patients in the
VATS group (10). In their review of the current literature, Alam
and Flores concluded that VATS lobectomy can be performed
safely with mortality and complication rates equivalent to
open lobectomy, with less postoperative pain and with equal
to or shorter length of stay (S). In their series of 349 VATS
lobectomies, Loscertales and colleagues achieved low morbidity
(12.89%), perioperative mortality (1.43%), and S-year survival
of 80.1%, and concluded that long term survival from lung
cancer should not be affected by surgical approach and asserted
that VATS lobectomy should be the treatment of choice for early
stage non-small cell lung cancer (11).

In spite of this growing body of evidence, VATS pulmonary
resection has yet to become widespread, especially in the
community setting (12). Only one out of 20 pulmonary
lobectomies performed in the United States is performed by
VATS (2). Adoption of VATS has been even slower in the United
Kingdom, where this technique is estimated to be performed at

Table 5. Postoperative complications

Complication Number of patients Percent
None 923 78.9%
Neuropraxia 51 4.4%
Empyema 30 2.6%
Respiratory failure/ARDS 29 2.5%
Pneumonia 28 2.4%
Persistent air leak 20 1.7%
Vocal cord paralysis 20 1.7%
Atrial fibrillation/other 18 1.5%
arrhythmia

Pneumothorax/subcutaneous 16 1.4%
emphysema

Wound infection 13 1.1%
Bronchopleural fistula I <%
Pulmonary embolism 10 <1%
Postoperative bleeding/ 9 <1%
hematoma

Pleural effusion 9 <I%
Port site lung hernia 5 <1%
Myocardial infarction 4 <Il%
Renal failure 4 <%
Stroke 3 <1%
Urinary tract infection 2 <1%
Ischemic bowel 2 <1%
Alcohol withdrawal | <1%
Cardiac herniation I <I1%
Chest tube site granulation | <1%
Chylothorax | <1%
Deep vein thrombosis | <1%
Gl bleed | <1%
ICU psychosis | <1%
lleus | <1%
Pericardial effusion | <1%
Sepsis | <1%

N.B. Some patients had more than one complication.

half the rate in the United States (3). VATS pulmonary resection
is generally regarded as technically demanding and, for the most
part (78.8%), has been performed only in high-volume academic
centers (4). This is especially true for completely thoracoscopic
VATS pulmonary resections, which has, to our knowledge, only
been performed in high-volume academic practices (13).

Our hybrid technique of VATS incorporates the routine
use of a utility incision, which provides a combined visual and
technical advantage in performing VATS pulmonary resection
safely and efficiently. We have previously described in detail the
technical advantages of this hybrid approach, which include dual
visualization, double light source illumination of the operative
field, flexibility in instrumentation, and the “safety-valve” nature
of the utility incision in control of hemorrhage (7). These

advantages have allowed the VATS approach to be utilized in a
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Table 6. Outcomes by extent of resection
Extent of resection Number of Mean operative Mean length 30-day Complication Overall
patients time of stay mortality rate mortality
Nonanatomic resection 305 31 min 5 days 4.9% 10.2% 8.5%
Anatomic resection 865 60 min 8 days 4.1% 25.0% 19.2%
Total 1170

N.B. Nonanatomic resection includes bleb resections and wedge resections. Anatomic resections include segmentectomies, lobectomies,

bilobectomies, and pneumonectomies.

single surgeon, community-based practice, with the vast majority
of procedures performed with only a single scrub nurse as an
assistant, demonstrating that this technique can be adopted in
settings where highly trained assistants, such as surgical residents
or fellows, may not be readily available. In addition, this hybrid
technique can be easily adapted to any extent of pulmonary
resection, from nonanatomic bleb or wedge resections, to
anatomic resections such as lobectomies or pneumonectomies.
The ease of adoption and adaptability of this technique in the
community setting has resulted in what is, to our knowledge, the
largest single-surgeon series of VATS pulmonary resections.

There have been multiple reports of exceptional survival after
VATS lobectomy, with results equivalent to those of conventional
thoracotomy (14,15). Lewis reported a mean survival of 86% at
18.6 months (16). Others have reported survival rates of 94.4%
at 4 years (17) and 90% at S years (9). One series reported
hospital stays of 5.3 days and chest tube durations of 4.0 days
(10), while McKenna reported a median length of stay of 3
days (2). In this series detailing the outcomes of our hybrid
VATS approach, we report overall survival (83.6%), length of
stay (median 4 days), and chest tube duration (mean 4.5 days)
that compares favorably with these results from conventional
VATS approaches. In addition, there were no conversions to
thoracotomy in our series. Furthermore, these results were
obtained in a series that includes patients that underwent VATS
pneumonectomies.

Similarly, multiple authors have demonstrated equivalent or
lower complication rates after VATS lobectomy when compared
to thoracotomy (18,19). In a randomized trial conducted
in Germany, there were fewer complications after the VATS
approach (14.2%) when compared to thoracotomy (50%)
(20). Reported morbidity after VATS pulmonary resections
ranges from 7.7% to 29.9% (2, 21-25). The complication rate in
this series was 21.1%, which compares favorably with reported
results from conventional VATS approaches. In addition, we
included neuropraxia as a complication in our results, which
most other studies do not report as a complication (2,26). When
neuropraxia was excluded, the complication rate in this series
was 17.4%.

Because this was a retrospective series, data regarding

postoperative pain was not available. Although there is the

potential for increased pain due to routine use of a utility
incision in our hybrid VATS approach, most techniques for
VATS pulmonary resection requires some form of incision for
specimen retrieval (2,21). Rib resection, which has been shown
to be a significant factor in post-thoracotomy pain (27), was
not performed in our approach. In addition, the length of stay
for our patients was comparable to that of conventional VATS
approaches, a result that would have been less likely if our hybrid
VAT approach was associated with increased pain. Furthermore,
chest tubes were in place for a relatively short duration in our
series, which has the potential to decrease postoperative pain.
Postoperative pain has been shown to be decreased for VATS
pulmonary resections, with less use of opiods and shorter
hospital stays when compared to thoracotomy (27).

This series demonstrates that our hybrid VATS approach
to pulmonary resection is safe and feasible at community
hospital-based practices and results in outcomes similar to that
of conventional VATS pulmonary resections. Our hope is that
this hybrid technique may allow an increase in adoption of these
procedures in smaller, community-based practices. This, in turn,
may increase the proportion of pulmonary resections done
by VATS, resulting in a potentially greater number of patients

benefiting from minimally invasive thoracic surgery.
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