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Metastases to the lung can occur from a variety of primary
extrapulmonary malignancies, often requiring multidisci-
plinary care. Although surgical metastasectomy often is
offered for its theoretical curative potential, employing a
local therapy to treat what really is a biologically systemic
problem represents a thought process that is part science,
part philosophy, and part optimism. This thought process
is never more challenged when faced with multiple metas-
tases to the lung. In this context, resecting small and deep
metastases can be disconcerting for many thoracic sur-
geons, as the resection of these lesions requires a consider-
ably greater amount of lung tissue to be removed relative to
a peripheral lesion of the same size. Consequently, alterna-
tive approaches for addressing malignancies that have
metastasized to the lung, especially of the smaller and
deeper sort, have always garnered interest.

Harrison and colleagues' should be congratulated for
their series on image-guided combined ablation and resec-
tion in thoracic surgery, coined iCART, as it establishes a
model in which the thoracic surgeon is more effective in
managing metastatic disease in a single anesthetic setting.
Their hybrid treatment paradigm, the coupling of a nonsur-
gical and surgical approach to address metastases, per-
formed in a hybrid operating suite, the modern-day
version of a hybrid treatment platform, provides a look
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CENTRAL MESSAGE

Image-guided combined ablation
and resection in thoracic surgery,
or iCART, represents a compre-
hensive and personalized hybrid
nonsurgical and surgical
approach to treating multiple
lung metastases.

into what the future of treating multiple foci of metastases
may bring.

In their retrospective case series of 5 procedures in 4 pa-
tients, the authors make the compelling argument for using
iCART. In their hybrid operating suite while patients were
under general anesthesia, the authors employed computed
tomography scanning to localize multiple metastatic lesions
for ablation with percutaneous microwave ablation as well as
to wire localize lesions for subsequent thoracoscopic wedge
resections. At a maximum follow-up period of 24 months
(median: 11 months), there was no recurrence. From their
experience, the authors conclude that iCART is a form of
therapy for patients with multiple pulmonary metastasis
that avoids multiple sessions of anesthesia, decreased total
procedure time and transport, and increased patient safety
and comfort. Although these iCART attributes may not
entirely address the complex biology of metastases, the sense
that all the visible and palpable disease in the chest is being
treated comprehensively in a singular setting is a gesture to-
ward each patient that is truly personalized.

In due time and with larger studies, outcomes associated
with percutaneous microwave ablation or other ablative
therapies, such as radiofrequency, cryotherapy, and newer
technologies, will yield comparative data that will amass
greater interest. From a broader perspective, continued
refinement may result in the percutaneous approach being
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abandoned altogether as advances in endobronchial ap-
proaches, possibly augmented by machine learning and arti-
ficial intelligence, may be coupled with ablative therapies to
treat multiple metastatic lesions. This future hybrid of
another therapeutic paradigm to an evolving technical plat-
form may even spell the exclusion of an actual surgical
component. While a potential threat to the livelihood of
many thoracic surgeons, the history of thoracic surgery is
one in which adapting to shifting therapeutic paradigms
has rewarded those like Harrison and colleagues for being
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forward-thinking and embracing change to their advantage.
In that way, thoracic surgeons should thank these authors
for providing us a glimpse of that which is ahead—a peek
into a future that has a lot of needle pokes rather than scalpel
incisions.
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