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Hybrid video-assisted thoracoscopic sleeve lobectomy: an elegant
minimally invasive technique for locally advanced non-small cell
lung cancer
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In their published case report in the Fournal of Thoracic
Disease, Dr. Zhang and colleagues presented an interesting
case, “Hybrid video-assisted thoracoscopic surgery sleeve lobectomy
for mon-small cell lung cancer: a case report” (1). The authors
of this article described a hybrid technique for performing
a complex bronchial sleeve resection and arterioplasty for
a patient with locally advanced non-small cell lung cancer
(NSCLC) of the right upper lobe with invasion into the
right mainstem bronchus. The patient had previously
undergone two cycles of neoadjuvant chemotherapy for
N2 disease and, per report, required partial right mainstem
bronchus resection along with arterioplasty to achieve a
complete resection.

The authors shared their hybrid approach designed
to improve upon the limitations of both open and purely
video-assisted thoracoscopic surgical (VATS) techniques.
Open thoracotomy remains the gold standard for complex
bronchial and vascular resection and reconstruction for
patients with locally advanced disease, particularly after
neoadjuvant therapy. However, due to concerns about
pain and longer length of stay associated with larger
thoracotomy incisions and rib spreading, surgeons have
begun to consider minimally invasive techniques for
increasingly complex operations. While a few studies
have demonstrated the safety and efficacy of performing
double sleeve lobectomy using multiport (2) and uniportal
VAT'S approaches (3,4), these operations can be technically
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complex (5,6). Intraoperative challenges are due in part to
the limited visualization and dexterity inherent to the VATS
approach, which may render an already tough operation
even more difficult.

The hybrid approach described in this case has several
potential advantages. The authors use a large, 8 cm working
port, which is smaller than that of a traditional thoracotomy
and does not require rib spreading. This incision has
theoretical advantages in terms of pain and length of stay
over a traditional thoracotomy approach. At the same
time, the hybrid approach allows surgeons to continue
to enjoy some of the benefits of an open approach over
VATS. These strengths include the ability to use a wider
range of instruments and techniques for visualization and
manipulation of critical structures, vascular control, and
bronchial and vascular reconstruction. The separate camera
port allows for better visualization and maneuverability
than a uniportal approach. Although not utilized in this
case, there are options for minimally invasive harvesting
of intercostal muscle or other vascularized tissue flaps to
buttress bronchial and/or vascular anastomoses.

The hybrid approach to complex sleeve lobectomy may
have some limitations. Although the video accompanying
this case report makes the hybrid technique look remarkably
easy, VATS and hybrid approaches to sleeve lobectomy
typically come with a steep learning curve (2,7). The
authors’ hybrid approach may make sleeve operations more
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accessible to some surgeons, however early-career surgeons
and those with limited experience performing minimally
invasive suturing should proceed with caution. For complex
vascular reconstruction, the technical challenges of a
VATS or hybrid approach may outweigh its theoretical
benefits, particularly for surgeons with limited experience
performing minimally invasive vascular procedures.

As the neoadjuvant use of targeted and immunotherapies
becomes more widespread, it will be important to carefully
consider the technical difficulty of these operations and
ensure that patients are carefully selected for minimally
invasive approaches. To date, several studies have reported
technically challenging operations for patients who have
received novel agents prior to surgery. In this patient
population, up to 50% of operations are attempted
minimally invasively, but 12-50% are converted to open
thoracotomy due to significant inflammation, fibrosis, and
extensive nodal reactions (8-12). Although there are more
limited reports of sleeve resection following neoadjuvant
chemo-immunotherapy, a few studies have demonstrated
that it is feasible yet technically challenging. One study
reported a 30% rate of conversion from VATS to a hybrid
approach which may be similar to that described in this
study (13), while another group was more successful in
using a single port VATS approach with only one of eleven
patients requiring thoracotomy (14). Given this evidence,
for patients requiring sleeve resections with the potential for
additional technical challenges due to neoadjuvant chemo-
immunotherapy, it is reasonable to consider evaluating
the anatomy first with thoracoscopy before determining
whether a VATS, hybrid, or open thoracotomy approach
would be safest.

In addition to open, VATS, and hybrid approaches,
robotic-assisted sleeve resection has emerged as a fourth
option for management of patients with complex, locally
advanced lung cancers. While complex robotic-assisted
operations are becoming increasingly common in the United
States and abroad, Dr. Zhang and colleagues made the
important point that the cost and availability of the robotic
platform may preclude its use in several practice settings.
Still, there are several examples in the literature of robotic-
assisted approaches being used successtully in similarly
complex situations (15-18). For highly skilled minimally
invasive surgeons with access to a robotic surgery platform,
there may be a limited role for this hybrid approach.

In summary, Dr. Zhang and colleagues presented an
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elegant approach to minimally invasive management of
locally advanced NSCLC with bronchial and vascular
reconstruction. For carefully selected patients and highly
experienced surgeons, this technique could combine
several of the advantages of open thoracotomy with those
of a VATS approach—with a smaller incision than a
traditional thoracotomy and minimized rib spreading in
addition to direct visualization and increased dexterity in
performing complex bronchial and vascular reconstructions.
As experience grows with hybrid and minimally invasive
techniques for complex airway and vascular reconstruction,
innovation in surgical technique will need to be balanced
with perioperative and long-term safety outcomes,
particularly for patients who have undergone neoadjuvant
treatment.
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