VATS - CONVENTIONAL APPROACH

Current costs of video-assisted thoracic surgery (VATS) lobectomy
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ABSTRACT

Video-assisted thoracoscopic lobectomy has many benefits over open surgery such as smaller incisions, less pain, less blood

loss, faster postoperative recovery, shortened hospital stay, similar or superior survival rates. In contrast video-assisted

thoracic surgery (VATS) has higher equipment costs, increased operating room times, at least initially, and a learning curve

for the team. However when an experienced surgeon performs the surgery, significant hospital savings combined with better

outcomes are achieved by video-assisted thoracoscopic lobectomy.
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Background

Video-assisted thoracic surgery (VATS) has been used more
and more in daily practice for diagnosis and treatment of
lung diseases especially non-small cell lung carcinoma in the
last decade (1,2). Despite the growing enthusiasm for VATS
resections, this minimally invasive technique has had slow
adoption due to concerns regarding oncologic principles, costs,
possible complications, time spent on learning curve and lack
of surgeon training (3). Potential benefits of VATS for lung
resections are listed in the literature as smaller incisions, less
pain, less blood loss, less respiratory compromise, shortened
hospital lengths of stay and at least similar survival rates (3,4).
VATS lobectomy is oncologically the same surgical procedure
as a lobectomy through a thoracotomy; both use anatomic
resection, individual hilar ligation, and lymph node sampling
or dissection (4). Several reports indicate that the number of
dissected lymph nodes is similar between VATS lobectomy and
thoracotomy (5,6), although other reports question this assertion.
Five year survival rates are comparable and in at least several
meta-analyses better (7,8). The greatest advantage of a VATS
lobectomy may be an improvement in perioperative quality of
life (4). According to Demmy and colleagues’ data, more patients
who underwent thoracotomy required skilled nursing facilities
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after surgery (9) compared with a VATS approach. Several series
have demonstrated that early postoperative pain is significantly
less with VATS lobectomy (4,10). Patient who undergo VATS
have a quicker recovery and have more strength to tolerate
chemotherapy. As a result, theoretically, survival benefit will be
higher if chemotherapy is started immediately after surgery (4).
Postoperative pulmonary function also appears to be better after
VATS than after a thoracotomy. In a nonrandomized comparison
of patients who had a lobectomy by a thoracotomy or VATS,
postoperative PaO,, O, saturation, peak flow rates, forced
expiratory volume in 1 second and forced vital capacity on both
postoperative days 7 and 14 were better for the patients who had
undergone the VATS procedure (11). The VATS patients have
less impairment of pulmonary function and a better 6-min walk

test than thoracotomy patients (12).

Recent data supporting advantages of VATS
lobectomy

Several single institution series and a recent Society of Thoracic
Surgeons (STS) database have demonstrated that compared with
open thoracotomy, video-assisted thoracoscopic lobectomy may
be associated with fewer postooperative complications (13). In
the study of Paul et al. 73.8 % of patients who underwent video-
assisted thoracoscopic lobectomy had no complications, where
as 65.3% of patients underwent lobectomy via thoracotomy
had no complications. Compared with open lobectomy, video-
assisted thoracoscopic lobectomy was associated with a lower
incidence of arrhythmias, reintubation, blood transfusion as
well as a shorter hospital stay and chest tube duration (13). In
addition to these early functional advantages, video-assisted
thoacoscopic lobectomy has been shown to have comparable

long-term outcomes (14,15). The peri-operative advantages
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Table 1. The analysis of costs, surgery time and length of stay in
open versus VATS lobectomy (3).

Lobectomy
Procedure dependent -
. Adjusted Standard P value
variant o
outcome deviation
Hospital costs (dollars)
Open $21,016.04 $5,645.14  0.027
VATS $20,316.19  $5,457.15
Surgery time (hours)
Open 3.75 0.47 0.000
VATS 4.09 0.52
Length of stay (days)
Open 7.83 2.05 0.000
VATS 6.15 1.6l

as well as the short and long-term outcomes reported have
assuaged the concerns of the safety and efficacy aspects of video-
assisted resections for the thoracic oncology patient population.
However the drawbacks to VATS include higher equipment
costs, longer operative room times and steeper learning curves

for surgeons and operating room personnel (3).

Economic comparison of VATS versus open
lobectomy

In a recent study our group compared hospital costs and
perioperative outcomes for video-assisted thoracoscopic surgery
and open lobectomy procedures in the United States using the
Premier Prospective Database (Premier Inc, Charlotte, NC) (3).
The study included the time period from the third quarter of
2007 through 2008. A total of 3,961 patients (open n=2,907, VATS
n=1,054) were included in this evaluation. Length of stay was
7.83 days versus 6.15 days for open versus VATS. Surgery duration
was shorter for open procedures at 3.75 versus 4.09 hours for
VATS (Table 1) (3). The risk of adverse events was significantly
lower in the VATS group (P=0.019) (3). Although statistically
not significant, pneumonia occurred more frequently in the open
group (9.1%) versus VATS (8.1%). Arrhythmias, other cardiac
events and bleeding were found to be significantly more prevalent
in the open group than in the VATS group. The frequency of
patients with prolonged lengths of stay (>14 days) was higher
in the open group than in the VATS group. Hospital costs were
higher for open versus VATS; $21,016 versus $20,316 (P=0.027).
Given that there is both a reduction in adverse events and a
1.68 day reduction in length of stay with VATS, one might expect
the difference in cost between open and VATS to be greater than
$700. Therefore, we looked at surgeon experience to determine
if this played a role in cost. We examined surgeon experience
with VATS over the 6 months prior to each operation and found

a significant association between surgeon experience and cost.
Average costs ranged from $22,050 for low volume surgeons
to $18,133 for high volume surgeons. For open lobectomies,
cost differences by surgeon experience were not significant
and both levels were estimated at $21,000. These data suggest
that economic impact is magnified as the surgeon’s experience
increases.

In another recent retrospective study the relationship between
volume and outcome in VATS surgery was evaluated (16).
This relationship was striking for cost and utilization outcomes
and VATS lobectomy as compared to VATS wedge resection.
Outcomes following VATS surgery seems to be strongly
associated with experience (16). This report showed that the
reduction in cost and resource utilization increases significantly
with greater experience and is most marked for VATS lobectomy
for lung cancer. Moreover, thoracic surgeons have better VATS
outcomes than non-thoracic surgeons and greater experience
with open procedures does not correlate with better VATS
outcomes. These findings reinforce the need for surgeons to
focus on their VATS technique to achieve the best outcomes.

Another report on cost of VATS lobectomies revealed that the
total hospital costs in the VATS group were lower than for those
in the open lobectomy group ($5,391 vs. $5,593) (17). The
reasons for the higher total hospital costs for open lobectomy
were explained as longer hospital stays, longer chest tube
duration and the need for more medications to control pain.
Pulmonary complications, including respiratory dysfunction,
pneumonia, atelectasis, empyema and prolonged air leak were
less common with VATS approach in this series. A subset of
patients in this group were compared according to the surgeon’s
experience (early learning period vs. experienced learning
period). Because of the decreased operation duration during
the experienced learning period, the cost of anesthesia was
significantly lower for these patients compared with those during
the early period (17).

As the cost of surgical disposables play an important role in the
total cost of VATS lobectomy, differences in the cost of resection
of different lobes are also recorded (17,18). Casali and Walker
demonstrated that upper lobectomy is more expensive than other
types of lobectomy and that the difference in cost is mainly due
to different need for the number of stapler cartridges (18). Cho
demonstrated that the cost of surgical materials for resection of
a lower lobe was lower than that for resection of the an upper
lobe. The cost was $1,630 vs. $1,981 for right side and $1,655 vs.
$1,908 for left side. When the total hospital costs were evaluated
between the VATS lobectomy and open lobectomy groups for
the five different lobes, VATS lobectomy for the left lower lobe
was much more cost-effective than open lobectomy, although
the difference was not statistically significant (17).

Using robotic technology to perform pulmonary surgery is of
great current interest to the thoracic surgical community (19).
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Robotic lobectomies have been performed on a limited
basis, with the advocates suggesting that the visualization
and dissection are superior compared with a VATS approach.
Robotic technology does have a certain appeal. The arms have a
wrist-like movement and the magnification and depth of field of
the robotic camera are superior to the standard VATS camera.
However, it is not clear that these are significant advantages
compared with VATS in the realm of cancer surgery. Compared
with a VATS approach, the robotic incisions are the same size,
the stapling instruments are the same, and the removal of the
specimen is the same. The safety of VATS dissection of the
vascular structures is excellent, with minimal reported problems
after more than 17 years of experience. The completeness of
lymph node dissection is complete with VATS and is not better
with the robot, at least to date. Also, the surgical time and cost
are significantly less for VATS (20). Robotic lobectomy has
higher associated costs than VATS, primarily attributed to
increased costs of the first hospital day, but it is less costly than
thoracotomy approach for lobectomy (21). The average cost of
VATS is substantially less than thoracotomy primarily because of a
decreased length of stay. The cost of robotic assistance for VATS is
still less than thoracotomy, but greater than VATS alone (21).

Conclusions

Minimally invasive techniques, such as VATS and robotics, are
becoming the preferred approach in many surgical disciplines.
Lobectomy performed by the VATS approach as compared
with an open technique results in shorter length of stay, fewer
adverse events and less overall cost. Patients who undergo VATS
are discharged without home assistance and have low opiate
requirements. Where there may be concern over the cost of the
thoracoscopic equipment required for VATS, the significant
hospital savings combined with better outcomes, particularly
when an experienced surgeon performs the surgery, clearly
favor the VATS approach over a thoracotomy. As the demand
for health care resources increases, we must pay more attention
to cost. Data, to date, shows a significant cost savings when a
VATS approach is used compared to a thoracotomy for resection
of lung cancer while enhancing short term outcomes and likely

comparable or improved long term survival.
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