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Reseccion de pared toracica guiada [
por navegacion en paciente con antecedente iy
de reseccion de sarcoma con margenes

oncolégicos comprometidos

Navigation-Guided Chest Wall Resection in Patient
with a History of Resected Sarcoma with Compromised
Oncological Margins

Estimado Director:

La cirugia asistida por ordenador es una herramienta de extrema
utilidad a la hora de planificar la reseccion de tumores que requie-
ren de precisiéon anatémica con respecto a margenes de seguridad
oncoldgica. Esta técnica permite al cirujano tener, en el momento de
la cirugia, informacién precisa de la extensioén de dichos margenes
y evitar asi resecciones inadecuadas.

Presentamos el caso de una paciente a la cual se le realiz6é una
reseccion de pared toracica guiada por navegacién debido a un sar-

coma de pared que habia sido resecado en una cirugia anterior, pero
con margenes quirdrgicos comprometidos por tumor.

Paciente de sexo femenino de 43 afios de edad con antece-
dente de resecciéon de tumor de dorso, sin reseccién de pared
tordcica. El informe anatomopatolégico postoperatorio informé de
sarcoma de partes blandas con margenes quirtrgicos afectados por
tumor.

Se discutié el caso en forma multidisciplinaria y se decidi6,
debido a la presencia de una resecciéon con margenes compro-
metidos por tumor, cirugia con caracter oncolégico, mediante la
reseccion de pared en bloque con partes blandas afectadas por la
cirugia previa.

En el presente caso se emplearon 2 variantes utilizadas rutina-
riamente para tumores de pared tordcica: el planeamiento virtual
preoperatorio y la navegacion virtual intraoperatoria. Para ello, se
utilizan plataformas de simulacién virtual que permiten fusiones de
imagenes digitales (RMN pre, RMN post, tomografias 2D, tomogra-
fias 3D). Una vez obtenido el planeamiento virtual preoperatorio, la

Figura 1. A) Resonancia magnética de térax de la paciente previa a la primera cirugia. B) Reconstruccion tomogréfica de la lesién original a partir de la resonancia.

C) Navegacion intraoperatoria. D) Pieza quirdrgica de reseccién en bloque.


https://doi.org/
http://www.archbronconeumol.org
http://crossmark.crossref.org/dialog/?doi=10.1016/j.arbres.2019.07.026&domain=pdf
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30368-0/sbref0150
mailto:pancholeonr@hotmail.com
https://doi.org/10.1016/j.arbres.2019.08.013
http://crossmark.crossref.org/dialog/?doi=10.1016/j.arbres.2019.07.026&domain=pdf

Carta cientifica / Arch Bronconeumol. 2020;56(3):176-189 179

adquisicién de la navegacion virtual intraoperatoria permite contar
con margenes de seguridad milimétricos.

Al haberse extirpado el tumor en la cirugia previa, se plan-
teaba la cuestion de cudles debian ser los limites anatémicos para
una resecciéon oncolégica con margenes libres de tumor. Se deci-
di6 abordar un planeamiento virtual preoperatorio a partir de una
resonancia previa a la cirugia inicial. En ese estudio de diagnéstico
por imagenes, se evidencié la lesion de partes blandas en contacto
con las costillas 8.4,9.2y 10.2 (fig. 1A). Se reconstruy0 la lesién vir-
tualmente en una tomografia nueva realizada en el mismo dia de la
cirugia (fig. 1B). Utilizando el sistema de navegacién intraoperato-
ria se llevé a cabo la reseccién oncolégica de la pared en bloque con
tejidos blandos, se resecaron 3 segmentos costales (fig. 1ICy D) y
se reconstruy6 con material de osteosintesis. La paciente present6
un postoperatorio sin complicaciones y se le dio el alta el sexto dia
postoperatorio.

Los tumores primarios de la pared toracica son neoplasias
infrecuentes que representan menos del 5% de todos los tumores
toracicos. Los 3 subtipos mas comunes son condrosarcomas, lipo-
sarcomas y fibrosarcomas. La adecuada reseccién quirtdrgica con
margenes de seguridad es critica para obtener los mejores resulta-
dos oncolégicos. El cirujano debe tener un amplio conocimiento de
los principios y diferentes métodos de reseccién y reconstruccién
de la pared toracica’.

La cirugia asistida por ordenador es un instrumento ya determi-
nado en la bibliografia como de gran relevancia a la hora de brindar
un apoyo tanto para la planificacién preoperatoria como para el
intraoperatorio, sobre todo en aquellos pacientes con enfermedad
oncolégica?.

En particular, con respecto a la navegacion intraoperatoria en
los tumores de pared tordcica, se utiliza para orientar al cirujano en
el espacio tridimensional durante la cirugia. Asi es guiado durante
el procedimiento, lo que hace posible una correspondencia entre
las imagenes adquiridas y procesadas previamente la cirugia y la
anatomia real del paciente?.

En este caso presentamos una situacién en particular de la cual,
hasta nuestro conocimiento, no existen reportes en la literatura. Se
hizo el acople de imagenes de una resonancia previa a la cirugia
inicial con imagenes de una tomografia posterior en la que la lesién
yano estaba (segln el antecedente quirtrgico). Esto permiti6 llevar
a cabo una cirugia oncolégicamente segura en una paciente con una
reconstruccioén virtual de la lesioén resecada con anterioridad.
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Biophysically Preconditioning Mesenchymal
Stem Cells Improves Treatment of
Ventilator-Induced Lung Injury

El precondicionamiento biofisico de las células madre
mesenquimales mejora el tratamiento del daiio pulmonar
inducido por ventilacion

Dear Editor:

Acute respiratory distress syndrome (ARDS) is still associated
with high mortality despite the considerable efforts devoted to
improving its treatment from the perspectives of basic science
and clinical research. Cell therapy was proposed as a poten-
tial new tool for treating ARDS and the results obtained so far
from preclinical research are encouraging.! Mesenchymal stem
(stromal) cells (MSCs) are particularly interesting for this appli-
cation, not because of their potential differentiation into lung
cell phenotypes, but because of their ability to release agents
(e.g., paracrine factors, microvesicles, mitochondria) with immu-
nomodulatory, anti-inflammatory and antimicrobial effects.24 The
promising results obtained using MSCs in animal and ex vivo human
lung ARDS models provided background to launch the first clini-
cal trials which have recently finished or are still in progress.”6
However, determining the technical details (e.g. cell origin and

preparation, administration procedure and dosage) to optimize
the potential therapeutic effects of MSCs in ARDS is still an open
issue.!

Preconditioning MSCs before their application to patients
could be relevant since it would pre-activate repair physiological
pathways in these cells. It is known that modifying the micro-
environment of MSCs modulates their paracrine signalling.” In
particular, MSCs sense and actively respond to their biophysical
microenvironment. For example, secretion of a wide range of cyto-
kines is regulated by the stiffness of MSCs microenvironment® and
stretching enhances angiogenic and anti-apoptotic capacities in
these cells.?'% The fact that MSCs exhibit such responses to biophy-
sical stimuli is particularly interesting for treating ARDS since cells
in the target organ are placed on microenvironments with dif-
ferent stiffness'! and undergo continuous mechanical stretching
owing to ventilation. Therefore, we hypothesized that preconditio-
ning MSCs by subjecting them to conditions realistically mimicking
the biophysical microenvironment in the lung would improve their
effectiveness in the treatment of ARDS. Here we describe a proof
of concept test of this hypothesis. The study (approved by the
Institutional Ethics Board) was carried out on a rat model (Spra-
gue Dawley, male, 200-300¢g) of ventilator-induced lung injury
(VILI). Specifically, we biophysically preconditioned MSCs by cul-
turing the cells on lung extracellular matrix (ECM) to expose
them to realistic biochemical and stiffness substrate cues and
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