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Hybrid approach with virtual-
assisted lung mapping (VAL-
MAP) and indocyanine green
(ICG) injection showed efficacy,
allowing us to perform segmen-
tectomies, even with a minimally
invasive approach.
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Lorenzo Spaggiari, MD, PhDa,b

Due to the advancement of imaging technologies, there has
been an increase in the frequency of detection of unforeseen
small, nonpalpable lungnodules.Several studies have demon-
strated the feasibility of fluorescence to reveal nonpalpable
nodules during surgery.1-3 Tokuno and colleagues4 evaluated
the efficacy of a novel indocyanine greenvirtual-assisted lung
mapping technology (VAL-MAP) to determine the nodule
location for all thoracic surgery procedures (atypical or
typical segmentectomies and lobectomies). Nevertheless,
the long-awaited randomized controlled trial JCOG0802
(reported at the last 101st American Association for Thoracic
Surgery Annual Meeting in the 2021 spring) proved that seg-
mentectomy has improved survival, compared with lobec-
tomy, for lung tumors �2 cm. It is thus reasonable to
assume that segmentectomies will become an alternative to
lobectomies for stage IA disease. Nonetheless, 2 pillars
must be established before segmentectomies may be consid-
ered the standard of care for this subset of patients, with sub-
sequent widespread adoption by thoracic surgeons: the
noninferiority of segmentectomy to lobectomy in terms of
oncologic efficacy and the technical feasibility.5

Therefore, marking procedures will become essential for
minimally invasive resections of nonpalpable nodules.
VAL-MAP could be employed for suspected or
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pathologically confirmed malignant lung nodules whose in-
traoperative identification is challenging. These include
(but are not limited to) pure ground-glass nodules and nod-
ules smaller than 5 mm.6 VAL-MAP alone gives indirect in-
formation about the tumor’s location while establishing the
direction of the staple line, with an acceptable risk of inac-
curacy, as there are no objective indices for the evaluation of
the tumor’s depth, direction, and vector. While operating in
an unpredictable environment, the surgeons must identify
the direction and distance of the staple line empirically.7

Moreover, the margin depth was the most significant factor
contributing to resection failure in segmentectomies per-
formed with VAL-MAP.8

Therefore, the tumor location is crucial for the thoracic
surgeons performing segmentectomies. When nodules are
found in peripheral segments or intersegmental planes, it
is critical to carefully consider the tumor location and
segmental region to provide radical surgical margins.9

In conclusion, accurate knowledge of the nodule and
intersegmental plane is required to perform a successfully
complex segmentectomy. While VAL-MAP was initially
designed to aid in tumor localization, the hybrid approach
employing VAL-MAP and systemic indocyanine green in-
jection showed efficacy in enabling segmentectomy.9 As a
result, the 2 techniques complement one another, locating
the nodule and identifying the intersegmental plane,
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allowing us to perform segmentectomies, even with a mini-
mally invasive approach.4

“John Keating: Why do I stand up here? [.] I stand
upon my desk to remind myself that we must
constantly look at things in a different way. [.]
Just when you think you know something, you have
to look at it in another way even though it may
seem silly, or wrong. You must try!”

Dead Poets Society10
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