X} Of X} (S @/102f &)

2(77.6) .6)
IH(76.3) 3)
CHEH(65.2) 7)
HMEH(58.0) .6)
7K45.8) I§|(35.4)
ZHAM(26.3) 1IN au 5.6)
2| E(15.7) B | 1Z(14.0)
S 2 7" =(15.0) B xrg{g-r(w 6)
MZEH(14.9) B oi U J|EFEE(13.0)
48(14.3) B | XA (12.4)

100 80 60 40 20 0 20 40 60 80 100






3700 [HE Mo K=

HS5 NSCL-2.1A #7]9] %2

i

2N B BASHTE || e
S T ——| W K2 M FHS T
« D7) A (O[T A RS HA
AE o gi= HR) BT 8 TRE RIS WA EE, X
PR (g SN | o CHEBARRE [ v i6)
(A7) (SR | F AlHE MEY =
Tiabe, NO} "l E2E yoye|
e |8 FHaP
« FDG PET CT (0] &4
o ol Ty | Il AJIIB2| {NSCL-8) &=
MUE = Ri= 37 2w Mo | ™ B IC?] (NSCL-12)

[//é/ﬂ//ol-of_g/ ﬂ#Of X/EI/;(-/ (3_“;)



37010 = mEel X=

H6 NSCL-3.1B-2B #7|2| k|2

|B2| (5 A
T2a, NO)

17| (Zed L
Tlabc=T2a MO}

121 (Tlabc-2ab,
M1 T2h, NO)

IBZ] (T3, NOY

MAZ| (T3, N1}

Y

=

« 071 EAH(0]E
AHEE FH = S

« 7| 2EE|LHA|A

« R gOFEY
sk A"

« FOG PET CT' (D] FH o
MHE H gi= A=)

o | RS MR,
NAZ]) (IB? )= +E4 %

AlE)

|5 L

Mz of
olo
X

O™ Ops

R

4=y

aul‘

+&5 @A+ S35 o E EA

P
L

IFEHAH 2=
g X8 12
Durvalumab®

(FHE 2] 112
FHE 2] 24 12])

@ s = =
2 A SHES RITH HE
2x15 IB-1IB2|
NO == A E|E,
LH2}= SABRE HE"
s287Hs" a5y srorsl
gt 5 —
NII - E.':”‘\l"ﬂil-ﬁu
MASB2| (NSCL-8)
=2 IB/INC?|
(WNSCL-12)

HE Xz
INSCL-4)

A
(NSCL-16)

A
(NSCL-16)

Lyt gt st g XA/ E (3E)



General thoracic surgery: Lung

Preoperative evaluation of Lung cancer
Lobectomy and lymph node dissection
Localization techniques and sublobar resection
Complication of lung surgery

Congenital, benign, inflammatory lung disease



Surgical approach for Lobectomy

Thoracotomy

VATS

Robots

p
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Induction: One lung ventilation
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Surgical Positioning

Ll " if E‘EAxﬂlary pad é m
/

Bel 3 Position

At
Warm®

IOI f]: 3"' :

Armboard

AL SOV

Z A28l B8 291 Thoracic part + =01+



Surgical Positioning
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Surgical Positioning
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Approach: Thoracotomy

Scapula

Incision line

Trapezius ms = 5

Latissimus dorsi ms

Thoracic surgical oncology



Approach: Thoracotomy

Latissimus dorsi ms

Trapezius ms

Serratus fascia

Thoracic surgical oncolo



Approach: Thoracotomy

Serratus fascia

Thoracic surgical oncology



Approach: Thoracotomy




Approach: Thoracotomy

Serratus anterior ms

Transected
latissimus dorsi ms

Serratus anterior ms

Retracted

Paraspinous ms latissimus dorsi ms

Paraspinous ms

Thoracic surgical oncology



Approach: Thoracotomy




Approach: Thoracotomy

Drainage Tube
Holes Placement

Operative Techniques in Thoracic and Cardiovascular Surgery, Vol 8 2003: 57-57



Approach: VATS
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Approach: VATS
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Approach: VATS

No hand cross-over,
baseball-diamond strategy No competing!






VATS: Instruments




VATS: Instruments




VATS: Instruments
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Instruments

VATS
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VATS: Instruments




VATS: Instruments




One lung ventilation
Adhesion
|dentification of mass
Effusion

Pleural seeding

Fissure development

Operation



Main procedure

# Oncological principles

(1) The vessels and bronchus of the target lobe should be
individually divided

(2) Systematic lymph node dissection is mandatory

(3) Touching the lymph node itself and rupturing the capsule of the

lymph node should be minimized



Main procedure

# Sequence

1) Dissection along the hilar structure
2

3

Fissure division

Perivascular and peribronchial dissection

5) Specimen retrieval

(
(
(
(
(
(

)
)
)
4) Individual division of the vessels and bronchus
)
)

6) Mediastinal lymph node dissection



Main procedure: Lobectomy

Posterior recurrent artery

Apical artery

Anterior artery

Truncus anterior

Apical artery
Posterior arteries

Anterior artery

Superior segmental
Posterior ascending artery artery

Middle lobe artery

Superior segmental

artery Lingular artery

Common basal Common basal artery Subsuperior artery

artery
B

A

Copyright @2006 by The McGraw-Hill Companies, Inc
All rights reserved.



Main procedure: Lobectomy

RIGHT

Upper Lobe
Apico-posterior
Anterior
Superior-lingular
Inferior-lingular

Upper Lobe
Apical
Anterior
Posterior.

Middle Lobe
Medial Ok‘.‘ -_—
Lateral “‘: 22 “

= W, v | Lower Lobe
] , A Superior
Lower Lobe ‘ m Antero-medial basal
Superior o A dal
Anterior basal ‘('*4 ‘..
Medial basal &

Lateral basal
Lateral basal ’

Posterior basal
Posterior basal AV

S

~‘-‘.
\F



Main procedure: Lobectomy

# Video clip



Main procedure: Lymph node dissection

Significance of lymph node dissection: Accurate staging

CT in assessing mediastinal nodal involvement
. sensitivity 52-79%, specificity 69-78%

PET-CT in assessing mediastinal nodal involvement
: sensitivity 79-85%, specificity 90-91%

"Unexpected N2" - 60% of cN1 adenocarcinoma

Small sized lung cancer (<2cm): Hilar and mediastinal nodal involvement
: more than 20%

Skip metastasis: 20-38% in N2 patients

J Thorac Oncol 20094.:652-7



Main procedure: Lymph node dissection

Supraclavicular zone

. 1 Low cervical, supraclavicular,
and sternal notch nodes

SUPERIOR MEDIASTINAL NODES

Upper zone
2R Upper Paratracheal (right)

. 2L Upper Paratracheal (left)
. 3a Prevascular

. 3p Retrotracheal

. 4R Lower Paratracheal (right)

4L Lower Paratracheal (left)

AORTIC NODES

AP zone
. 5 Subaortic

m 6 Para-aortic (ascending aorta or phrenic)

NFERIOR MEDIASTINAL NODES

Subcarinal zone

7 Subcarinal

Lower zone

. 8 Paraesophageal (below carina)

. 9 Pulmonary ligament

N1 NODES

Hilar/Interlobar zone

10 Hilar

. 11 Interlobar

Peripheral zone

1
|12 Lobar

l 13 Segmental
l 14 Subsegmental

Supraclavicular zone

. 1 Low cervical, supraclavicular,
and sternal notch nodes

SUPERIOR MEDIASTINAL NODES

Upper zone

. 2R Upper Paratracheal (right)
. 2L Upper Paratracheal (left)
. 3a Prevascular

. 3p Retrotracheal

. 4R Lower Paratracheal (right)
O 4L Lower Paratracheal (left)

AORTIC NODES

AP zone

. 5 Subaortic

@ 6 Para-aortic (ascending aorta or phrenic)

INFERIOR MEDIASTINAL NODES

Subcarinal zone

O 7 Subcarinal

Lower zone
O 8 Paraesophageal (below carina)

9 Pulmonary ligament

N1 NODES
Hilar/Interlobar zone
O 10 Hilar
. 11 Interlobar
Peripheral zone

@ 12 Lobar
O 13 Segmental
O 14 Subsegmental




[Leftleght]

#2
(Left/Right)

#3

Low cervical,
supraclavicular
and sternal
notch nodes

Upper
paratracheal
nodes

Pre-vascular
and
retrotracheal
nodes

Upper border: Lower margin of cricoid cartilage
Lower border: Clavicles bilaterally and, in the

midline, the upper border of the manubrium
#L1 and #R1 limited by the midline of the trachea.

2R:

Upper border: Apex of lung and pleural space and, in
the midline, the upper border of the

manubrium

Lower border: Intersection of caudal margin of
innominate vein with the trachea

2L:

Upper border: Apex of the lung and pleural space
and, in the midline, the upper border of the manu-
brium

Lower border: Superior border of the aortic arch
As for #4, in #2 the oncologic midline is along the
left lateral border of the trachea.

3a: Prevascular
On the right

Upper border: Apex of chest
Lower border: Level of carina

Anterior border: Posterior aspect of sternum
Posterior border: Anterior border of superior vena cava
On the left

Upper border: Apex of chest

Lower border: Level of carina

Anterior border: Posterior aspect of sternum
Posterior border: Left carotid artery

3p: Retrotracheal

Upper border: Apex of chest
Lower border: Carina

[Leftleght]

#5

#6

#7

#8
(Left/Right)

#9
(Left/Right)

#10
(Left/Right)

Lower
paratracheal
nodes

Subaortic
(aorto-
pulmonary
window)

Para-aortic
nodes (ascend-
ing aorta or
phrenic)

Subcarinal
nodes

Para-
esophageal
nodes (below
carina)

Pulmonary
ligament nodes

Hilar nodes

4R: Includes right paratracheal nodes, and Interlobar
pretracheal nodes extending to the left lateral border nodes
of trachea
Upper border: Intersection of caudal margin of
innominate vein with the trachea
Lower border: Lower border of azygos vein
4L: Includes nodes to the left of the left lateral border
of the trachea, medial to the ligamentum arteriosum #12 Lobar nodes
Upper border: Upper margin of the aortic arch

) . . #13 Segmental
Lower border: Upper rim of the left main

nodes

pulmaonary artery
Subaortic lymph nodes lateral to the ligamentum 14 Sub—;zir::ntal

arteriosum

Upper border: The lower border of the aortic arch
Lower border: Upper rim of the left main
pulmenary artery

Lymph nodes anterior and lateral to the ascending
aorta and aortic arch

Upper border: A line tangential to the upper
border of the aortic arch

Lower border: The lower border of the aortic arch

Upper border: The carina of the trachea

Lower border: The upper border of the lower lobe
bronchus on the left; the lower border of the
bronchus intermedius on the right

MNodes lying adjacent to the wall of the
esophagus and to the right or left of the midline,
excluding subcarinal nodes

Upper border: The upper border of the lower lobe
bronchus on the left; the lower border of the
bronchus intermedius on the right

Lower border: The diaphragm

Naodes lying within the pulmonary ligament
Upper border: The inferior pulmonary vein
Lower border: The diaphragm

Includes nodes immediately adjacent to the main-
stem bronchus and hilar vessels including the
proximal portions of the pulmonary veins and main
pulmaonary artery

Upper border: The lower rim of the azygos wvein on
the right; upper rim of the pulmonary artery on the
left

Lower border: Interlobar region bilaterally

Between the origin of the lobar bronchi
*#11s: Between the upper lobe bronchus and bron-
chus intermedius on the right

*#11i: Between the middle and lower lobe bronchi
on the right

*optional sub-categories

Adjacent to the lobar bronchi

Adjacent to the segmental bronchi

Adjacent to the subsegmental bronchi



Main procedure: Lymph node dissection

# Video clip



Main procedure: Lymph node dissection

LN dissection related complications

 Nerve damage: Recurrent laryngeal nerve paralysis after dissection of
nodal station 2R, 4L, 5

« Atrial fibrillation: Postoperative local inflammation around the vagal nerve

« Chylothorax: After dissection of nodal station 7

« Bleeding

* Pleural effusion

* Prolonged hospital stay



Oncologic Surgery

Extended resection
Chest wall resection
Vascular reconstruction
Mediastinal LN dissection

Conservative resection
Lung saving resection
No mediastinal LN dissection

More

Complications
Functional loss
Mortality

Less



Thank you for your attention
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