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8th Lung Cancer Staging

TABLE 3 | Definitions for T, N, and M Descriptors

T (Primary Tumor)

Label

TO

TI

TTla(mi)
Tla
Tla
TIib

T2

T2a
T2b

Tumor >7 cm

No primary tumor

Carcinoma in situ (Squamous or Adenocarcinoma)

Tumor <3 cm,

Minimally Invasive Adenocarcinoma
Superficial spreading tumor in central airways"
Tumor <1 cm

Tumor >1 but <2 cm

Tumor >2 but <3 cm

Tumor >3 but <5 cm or tumor involving:

visceral pleura®,
main bronchus (not carina), atelectasis to hilum”
Tumor >3 but €4 cm
Tumor >4 but <5 cm
Tumor >5 but <7 cm
or invading chest wall, pericardium, phrenic nerve

or tumor invading: mediastinum, diaphragm,
heart, great vessels, recurrent laryngeal nerve,
carina, trachea, esophagus, spine;

or tumor nodule(s) in a different ipsilateral lobe

T1ami
Tlass
Tla<s
Tlb=>1-2

Tle>23

T2 visc P
T2 Centr
T2a >3-4
T2b >4-5
T3 >5--7
T3 v

T3 satell

T4 =7
T4 mv

T4 Ipsi Nod

The 8" Edition Lung Cancer Stage Classification
F. Dettterbeck, D.Boffa, A. Kim, L.Tanoue
CHEST 2017; 151(1):193-203
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T3

« >5 -7 cm in greatest dimension

UNIVERSITY OF
MICHIGAN

Primary Tumor (T) Staging and Predicting Resectability /\ ,
with CT Imaging =y nerss
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Assesshent

Chest wall
invasion,
including
superior

AKleontas - D.Filippou Primary Tumor (T) Staging and Predicting Resectability
Thoracic Surgery with CT Imaging

UNIVERSITY OF
2018 MICHIGAN



Assesshent

Chest wall
invasion,
including
superior sulcus

AKkontas -  D.Filippou M Primary Tumor (T) Staging and Predicting Resectability
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Thoracic Surgery RTiARTY O with CT Imaging
2018 MICHIGAN



Assesshent

* Invades:
— phrenic nerve

— parietal pericardium

AKleontas - D.Filippou Primary Tumor (T) Staging and Predicting Resectability
Thoracic Surgery with CT Imaging

UNIVERSITY OF
2018 MICHIGAN
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T3

* Separate tumor nodule(s) in
same lobe

A Kleontas - D.Filippou
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A.Kleontas -  D.Filippou Primary Tumor (T) Staging and Predicting Resectability
Thoracic Surgery with CT Imaging
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T4 tumors
T4

* Invades:
— Diaphragm

Assesshent

AKlontas - D.Filippou Primary Tumor (T) Staging and Predicting Resectability
with CT Imaging

Thoracic Surgery UNIVERSITY OF
2018 MICHIGAN
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T4 tumors
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T4 tumors
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T4 tumors
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T4 tumors

Assesshent

Invades:

Recurrent laryngeal nerve
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* |nvades:

Esophagus

AKleontas - D.Filippou M Primary Tumor (T) Staging and Predicting Resectability
. ‘ ‘ThomcicSurgery with CT Imaging

UNIVERSITY OF
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T4

* Invades:
— Vertebral body

Assesshent

A.Kleontas -  D.Filippou M Primary Tumor (T) Staging and Predicting Resectability
Thoracic Surgery with CT Imaging

UNIVERSITY OF
2018 MICHIGAN
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=xtended Resection? When?

Chast wall invasion, including

Assessmient Pancoast tumours without invasion
T3 of vertebral body or spinal canal

I encasament of the subclavian
vassals, or unaguivocal involvement
B s of the superior branches

)) of the brachial plexus
(C8 or above)

Invasion of
parietal pleura
over the
mediastinum

Phranic nerve
or parietal

pericardium Additional
invasion tumour
nodulals) in
‘ : | f
Diaphrag matic tha lobe o
. : the primary
invasion

Tumour in the main
bronchus less than 2
cms from the carina
(without involvemant

of the carina) and/or
associated atslectasis or
obstructive pneumonitis
of tha entire lung

A Kleontas - D. IFIIippou
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Extended Resection? When?
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Assessment Tl.. aa

Tumouwur invades
trachea and/or 4
SVC or other
graat vessal

Tumour invades
aorta and/or
recurremt
laryngesal nerve

Tumour

involvas

carina

Tumour Tumour invadeas
mv'ades esophagus,
adjacent mediastinum
vertgbrel and/or heart
body

Pancoast tumours with

invasion of ona or more of

the following structures:

- vartabral body or
spinal canal

- brachial plexus
(C8 or above)

- subclavian vesssals

Tumour accompanied
by ipsilateral nodules,
differant lobe

ExXperience
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8" Lung Cancer Staging

TABLE 5 | Lung Cancer Stage Grouping (Eighth Edition)

N3

I11B

I1IB

I11B

I1IB

I11B

Assessient
iy T/M | Label | No N1 N2
Guidggnes T1 | Tia< Al 1B 1A
Tlb =12 IA2 IIB 1A
Tlc -2 IA3 IIB 1A
T2 T2a Cent, Yisc Pl IB 1B IITIA
T2a 3.4 IB 1B 1A
T2b - 45 1A 1B 1A
T3 || T3 >5-7 1B IIIA 111B
T3 Inv 1B IIIA 1118
T3 Sarell 1B IIIA 11IB
T4 | T4-- 1A 1A 1118
T4 v IIIA IIIA 1118
T4 1psi Nod 1A A A Il:
M1 | Mlaconr Nod IVA IVA IVA
M 1 a Pl Dissem IVA IVA IVA
MI1D single IVA IVA IVA
M1 Muiri IVB IVB IVB

I1IB
IIC
IIC
IIC
IIC
IIC
IIC
IVA
IVA
IVA
IVB

A Kleontas - D.Filippou

Thoracic Surgery
2018

The 8" Edition Lung Cancer Stage Classification
F. Dettterbeck, D.Boffa, A. Kim, LTanoue
CHEST 2017; 151(1):193-203
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Achievement of RO resection

Indicates
a microscopically margin-negative resection,
in which no gross or microscopic tumor
remains in the primary tumor bed.

AKleontas - D.Filippou The Criteria for Operability and Resectability in Lung Cancer
BSc. MD, MSc BTS, Ph Eugene E. Clifton, MD
JAMA. 1966;195(12):1031-1032
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Preoperative Assessment

|

Check cardiologic history

for calculating ThRCRI
ThRCH ThRCRI 2 2
? !
Check spirometry with DLCO measurement

for calculating ppoFEV 1 & ppoDLCO

Refer to cardiologist
¢ Optimize cardiac status
ppOFEV1 > 60% ///1
and ppoDLCO > 60% Either ppoFEV1 or ppoDLCO < 60%
1 An alternate mechanism to ascertain VT is achieved

through assessment of ventilator equivalent for

! oxygen (VE/VO2) and ventilatory equivalent for
P carbon dioxide (VE/VCO2); VT is the point at
for calculating VO2max & VE/VCO2

which VE/VO2 increases without an increase
in VE/VCO2.
VO2max > 20 mi/kg/min W

|

VO2max < 10 ml/kg/min

Normal VE/VCO2 values should be about 25-35 High
VENCO2 -

VE/VCO2 <= 35 — VENCO2 > 35

Consider

compromised minor resection or
Low - Intermediate Intermediate - High
Risk

Risk
AK

non surgical management

leonta - D.Filippou
» 7 ‘T‘hor;zricSmge»y .
2018

Risk Stratification in Lung Resection /
Michele Salati, Alessandro Brunelli =N
Curr Surg Rep (2016) 4:37 Reehrc. Coundllp

Surgeon
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Scores

Thoracoscore (The Thoracic Surgery Scoring System) Lung Resection Score
Variables (help) Values (all values are mandatory) Beta )
Variables (help) Values
Age (years) v 0
Sex v 0 Age (years)
ASA Classification v 0 PPOFEV (%)
Performance Status Classification v 0 Cardiac Comorbidity v 0
Dyspnea score v 0
Priority of surgery = A Predicted Mortality:
0
Procedure class v 0 Compute
i Logit = -6.97+0.095Xage-0.042ppoFEV P
Diagnosis group M 0 Predicted Mortality = 1/ (1 + 29" g
Comorbidity Score v 0
Thoracoscore: Predicted Morbidity:
0 0
= ] . Clear
Clear Logit = -7.3737 + Sum (beta) Logit = -2 4 +0.03Xage-0.02ppoFEV + 0.6Xcardiac comorbidity
Predicted death Rate = Predicted Morbidity = 1/ (1 + g--°8%
allogt) f (1 + g (Logt)) redicted Morbidity = 1/ (1 + e Je
Reference Reference
« Falcoz PE. et al The Thoracic Surgery Scoring System (Thoracoscore): Risk model for in-hospital death in 15,183 patients Brunelii 4. et al. Risk-adjusted morbidity and mortality models to compare the performance of two units after major
007-137-90_08

requiring thoracic surgery ung resections. J Thorac Cardiovas
J Thorac Cardievasc Surg 2007; 133: 325-32

33:85-96

Table 1 Eurolung 1—distribution of complications according to TNRCRIRisk Factor Lo & "
the Eurolung 1 aggregate morbidity score (1) Rz | EEmE L = 5
L Ischemic heart disease 15 8.8 403

Eurolung 1 score Morbidity rate (%)

Cerebrovascular disease 15 7.0 323
0—1 52 Pneumonectomy 15 6.4 2908
2-4 8.2 View Table in HTML

ThRCRI = Thoracic Revised Cardiac Risk Index.

5-7 14.3 a ! .

Preoperative serum creatinine >2 mg/dL.
8-11 21.6

Table 3

12-16 32.4 Distribution of Patients Within ThRCRI Risk Classes and Rate of Major Cardiac Complications (N = 4,625)
17-19 43.1 : : -

ThRCRI Score ThRCRI Risk Class % n Cardiac Complication Rate (n) 2
Eurolung 1 scoring—chronic kKidney disease: 1 point; coronary 0 A 78 3637  14% (49)
artery disease: 2 points; cerebrovascular disease: 2 points; age 10-15 B 19 882 27%(24)
over 65: 3 points; male sex: 3 points; thoracotomy: 3 points; 20-25 I 05 22 9.1% (2)
extended resection: 3 points; ppoFEV, less than 70%: 3 points. 525 D 18 g4 3.6% (3)

A.Kleontas D.Filippou Risk Stratification in Lung Resection

i D, M Hl PhiD

@) <o

Michele Salati, Alessandro Brunelli = _
i ‘colklbr eeh. iew: Diwy
Curr Surg Rep (2016) 4:37 o S e
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... must be

<4%
for Lobectomy

<8%

for pneumonectomy

Lung cancer: diagnosis and management

A Kleontas - D.Filippou _ )
BSe MD. MSe. BTS. PAD D, BTS, PAD NICENohonoHnsﬂ‘rutefor Clinical ideli [CGlZl]
Tl:orzlti;Szt;’ge»y Health and Care Excellence Inica gUI eline

8 April 2011
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Table 1. Levels of evidence and grades of recommendation

(adapted from the Infectious Diseases Society of America-United
States Public Health Service Grading System®)

Levels of evidence

I Evidence from at least one large randomised, controlled trial of
good methodological quality (low potential for bias) or meta-
analyses of well-conducted randomised trials without heterogeneity

I Small randomised trials or large randomised trials with a suspicion
of bias (lower methodological quality) or meta-analyses of such
trials or of trials with demonstrated heterogeneity

IIT  Prospective cohort studies

IV Retrospective cohort studies or case-control studies

V  Studies without control group, case reports, experts opinions

Grades of recommendation

A Strong evidence for efficacy with a substantial clinical benefit,
strongly recommended

B Strong or moderate evidence for efficacy but with a limited clinical
benefit, generally recommended

C  Insufficient evidence for efficacy or benefit does not outweigh the
risk or the disadvantages (adverse events, costs, ...), optional

D  Moderate evidence against efficacy or for adverse outcome,
generally not recommended

E  Strong evidence against efficacy or for adverse outcome, never

recommended

“By permission of the Infectious Diseases Society of America [1].
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Staging \

Assessment

1.2.1 T3 disease

. 22. Otter patients with T3NO—1MO0 disease radical
AppgRaches treatment. [D]

Reg€ctions ' [A]
, ¥

CHESt Wall
pAncoast /| 1.2.2 T4 disease

23. Consider selected patients with T4NO—1MO disease for
radical multimodality treatment. [D]

Diaphrag

S\
left Atriy

Aorta | 26. Consider surgery as part of multimodality management in

patients with T1—3N2 (non-fixed, non-bulky, single zone) M0

Spine ‘
disease. [B]

perience

4

\_/
AKleontas - D.Filippou Guidelines on the radical management of patients with lung cancer
BSc, MID, MSé, BTS, Phl MID, TS, PhD British Thoracic Society (BTS)

Thorax 2010;65(Suppl N):ii1—iii27. doi:10.1136/thx.2010.145938

a1 I ) \
Thoracic Surgery
2018
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Staging
Assessent \

= 1421 Offer more extensive surgery (bronchoangioplastic surgery, bilobectomy,
pneumonectomy) only when needed to obtain clear margins. [new 2011]
Appfibaches

Reg€ctions . A |

1 14.22  Perform hilar and mediastinal lymph node sampling or en bloc resection for all
Chest Wall patients undergoing surgery with curative intent. [new 2011]

Pancoast

diaphrag ‘ 14.23  For patients with T3 NSCLC with chest wall involvement who are undergoing
R | surgery, complete resection of the tumour should be the aim by either
S\ extrapleural or en bloc chest wall resection. [2005]

beft Atriu

Aorta 14.39 Treat Pancoast tumours in the same way as other types of NSCLC. Offer

Spine i multimodality therapy according to resectability, stage of the tumour and
performance status of the patient. [new 2011]

perience

Yy
\_/

A Kleontas - D.Filippou

Netfiona! Inetitute Lung cancer: diagnosis and management
NICE i o o excetence Clinical guideline [CG121]
April 2011
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Resectable in this situation usually
refers to the following situations:

e single station N2 disease where other nodal
stations have been biopsied and proved to be
benign. Postoperative ChT should then be advised.

e TANO tumors where nodal disease had been
excluded by invasive methods when a RO resection is
considered to be feasible.

e after induction therapy, when there has been
nodal downstaging and a pneumonectomy can be
avoided.

AKleontas - D.Filippou Early and locally advanced non-small-cell lung cancer (NSCLC):
BSc MD, M . VD, BTS, PRD ESMO Clinical Practice Guidelines for diagnosis, treatment and follow-up

Thoracic Surgery

018 ESMO Guidelines Committee - Annals of Oncology 28 (Supplement 4): ivl-iv21, 2017 m::m
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ectable

(U)

Locally Advanced NSCLC

— A — e — —

In potentially resectable superior sulcus
tumors, concurrent CRT induction followed
by definitive surgery is the treatment of
choice [IlI, A].

The same strategy may be applied for
potentially resectable T3 or T4 central tumors
in highly selected cases and experienced
centers [lll, B].

In both situations, surgery should be carried
out within 4 weeks after the end of RT [Ill, B].

D.Filippou

ESMO Guidelines Committee - Annals of Oncology 28 (Supplement 4): ivl—-iv21, 2017 it e

Early and locally advanced non-small-cell lung cancer (NSCLC): / ) (0
ESMO Clinical Practice Guidelines for diagnosis, treatment and follow-up A

ESTS HCTS: horacic ~ Scientific ~ Managing
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ble Locally Advanced NSCLC

o' No enlarged N2 nodes
53 No enlarged LNs but central umour or Extensive mediastinal
B and perpheral tumour ilar LNs N2 infiltration
B
| i Enlarged discrete N2 LNs
"= A + h J +
IE Not required if negative v hd vV Not required
E= Lhs on PET » i
E‘; Unresectable N2
8° F'ntenﬂa]ly
resectable N2
S —— Dedicated
BEST PRACTICE multidisciplinary
assessment
— A J
= = MY
28 surgical mnmum Non-surgica
@ % treatment multimodality treatment
=

A, Kleontas - D, IFmppou Early and locally advanced non-small-cell lung cancer (NSCLC): / K
ESMO Clinical Practice Guidelines for diagneosis, treatment and follow-up h Y '

)@ -

Scientific Managing
Director Director

Thoracic Surgery

08 ESMO Guidelines Committee - Annals of Oncology 28 (Supplement 4): ivl—=iv21, 2017 &l ety weicans
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Staging
Assessient \
< CLINICALASSESSMENT PRETREATMENT EVALUATIONS INITIAL TREATMENT
! Surgical exploration and .
. - See Adjuvant
Appfoaches . . resection® + mediastinal lymph
P , P ' :::: (if not previously Negative Operable —- node dissection or systematic (T—r:esjétz?t

Rese ‘/"tiOI‘IS . ani hoscopy mediastinal lymph node sampling

R R T/ (intraoperative preferred) nodes Medically __ Definitive RT including stereotactic
cHE t"wa Il f;:ﬂ:::ral Trabe, NoT " | Consider pathologic inoperableX ~ ablative radiotherapy (SABR)'™

- ' mediastinal lymph node Positive .

/ evaluation™ mediastinal gfgtsa ta:ﬁgmrl;lﬁrjggfh 1”
Pancoast + FDG PET/CT scanl (ifnot | Inodes ——
‘ previously done) Surgical exploration and

See Adjuvant
Treatment

(NSCL-3)

Dia hrqg

resection™" + mediastinal lymph
Opersble node dissection or systematic

lymph node sampling

* PFTs (if not previously

Stage IB (peripheral done) = Bffsider adjuvant
T2a, NO) * Bronchoscopy Daf!nltwe. chemotherapy®

Stage | (central T1abc-| J§ |+ Pathologic mediastinal NO— glgl':imdmg (category 2B) for high-
T2a, NO) lymph node evaluation® risk stages |B-IIBP

« FDG PETICT scan/ (if not

Medically .
Stage Il (T1abc-2ab, inoperable "
ge ll ( . N 1+Def‘|n|twa

=+ Durvalumab?

previously done) - chemoradiation!
Stage IIB (T3, NO)® + Brain MRI with contrast P':'Sd"lwi_ I See Stage IIA/IIB (NSCL-7)
Stage llIA (T3, N1) (Stage Il lIA) v or Stage IIB/IC (NSCL-11)
(Stage IB [optional]) nodes
perience
\—/ // O Tiy,
AKleontas - D.Filippou National NCCN Clinical Practice Guidelines for NSCLC /
; D, MSe. BTS. PhiD D, BTS PhD Comprehensive .
Thoracic Surgery Nancer Ve rsion 62018

ESTS HCTSS  Thoracic  Scientific ~ Managing
Regent  Councilor Surgeon  Director  Director
wwwests.org  WwW.hctss.gr Keortas

2018




Guidelines
Staging

Assessment

CLINICAL PRETREATMENT EVALUATION CLINICAL EVALUATION
ASSESSMENT

Superior sulcus tumor — See Treatment (NSCL-5)

App _\a_chés

Reg@ctions .

Chest wall See Treatment (NSCL-6)

CHest Wall

» PFTs (if not previously done)

= Bronchoscopy

» Pathologic mediastinal lymph node
evaluation

Stage lIB (T3 invasion, NO) » Brain MRI with contrast

Stage lllA (T4 extension, * MRI with contrast of spine +

T3 T thoracic inlet for superior sulcus

lesions abutting the spine or
subclavian vessels

- FDG PET/CT scanl (if not previously

done)

Proximal airway

— -
or mediastinum See Treatment (NSCL-6)

Pancoast

Stage IlIA (T4, NO-1)—— See Treatment (NSCL-6

Dia hrqg

/

Unresectable disease —— See Treatment (NSCL-6)

beft Atriu

See Treatment for Metastasis
Metastatic disease ——— = |limited sites (NSCL-13) or
Aorta

distant disease (NSCL-16)

Spine

perience

y

\_/
A Kleonta - D.Filippou

1D, M BT

Comprehensive

National NCCN Clinical Practice Guidelines for NSCLC /
“IN

NCCN | Cancer VerS|0n 62018 ESTS HCTSS Tocic Scientific  Managing

N i k- Regent Councilor  Surgeon Director Director
Ctwork WWWeSS.Og  WWW.hCtss.gr Meortas
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Staging

Assessment

App @_chés

Superior
sulcus tumor

CLINICAL PRESENTATION

Rese tiOQS_ \

CHest Wall

(T3 invasion,
NO0-1)

Pancoast

Superior
sulcus tumor
(T4 extension,
N0-1)

Diaphrag

:
beft Atriu
Aorta

Spine

perience

Yy

Possibly
resectable

UnresectableX —»

INITIAL TREATMENT ADJUVANT TREATMENT

Preoperative
concurrent
chemoradiation!d

Surveillance
(NSCL-15)

Surgery" +
chemotherapy®

. Surgery* + Surveillance
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FIGURE 30.1 stration of sleeve right upper lobectomy which is the most commonly performed bronchial sleeve resection. A:
The right main bronchus s taped. The venous and arterial branch for the right upper lobe are ligated. B: The lobe with a
circumferential part of its origin and right main bronchus are removed. C: The bronchus intermedius is reimplanted at the right

main bronchus.
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iURE 30.20 The patch reconstruction is completed. he anastomosis is
e med with 5.0 or 6.0 Prolene.
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FIGURE 30.23 The anastomosis is completed. »able monofilament
suture.
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Staging

TABLE 30.1 Postoperative Mortality, Morbidity, and Long-Term Survival After Sleeve Resection (Literature Data
Since 2000)

Study Year No. of Postoperative Early 5-Year Locoregional
Assess 1 ent Patients Mortality (%) Anastomotic Survival Recurrence
. Complications Rate (%)
; (%) (%)
Guidglines Tronc and 2000 [ 184 16 1 52 22
. colleagues®? —
Appfoaches Rendinaand | 2000 | 145 1.4 1.4 379 NR
p . colleagues®? -
A 4 Terzi and 2002 160 11.2 7.5 NR NR
- w u CD]lEagLIESZ(] h— —
- De Leynand | 2003 77 39 26 45.6 16.8
c |es t Wa " colleagues®*
Ludwig and 2005 116 4.3 6.9 39 NR
colleagues®> —
Pancoast _
Kim and 2005 49 6.1 2 53.7 32.6
colleagues?5
-+
Jlap hrag Yildizeliand | 2007 [ 218 41 6.4 53 14.4
E 7 . colleagues'?
\ / Rea and 2008 | 199 45 5.3 39.7 1.6
colleagues””
2 Deslauriers 2004 184 115 1.6 58 22
feft Atriu and
¥ / colleagues'®
Y to and | 2008 201 1.4 H 57.8 12.9
Ao rta amamoto an28
colleagues
A Merritt and 2009 196 2 2 34 17.9
S p ine colleagues®?
Konstantinou 2009 45 2 0 57 (4-y) NR
c P B and . S——'
colleagues®®
7 = Storelli and 2012 103 29 1 63 7.8
0 erlence co]league515 _ e

4R, not reported.
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Superior/Posterior Sulcus tumor
Apex of the lung (a “blind spot”)

Usually (95%) a non-small cell lung cancer
— 52% squamous cell carcinoma (SCC)
— 23% adenocarcinoma

— 23% large cell carcinoma (LCLC)
— < 5% are small cell carcinoma
Named for Henry Khunrath Pancoast

— from University of Pennsylvania
— 15t American Professor of Roentgenology
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* Treatment options include:
— Staging (MR/CT, including brain, PET)
— Lymph node Bx, Cervical & Mediastinoscopy
— Pre-operative Radiation Tx, Surgery, Post-Op RT

« 5 yr. survival ~30%, negative factors include:

— Horner syndrome

— Involvement of mediastinal lymph nodes

— Involvement of supraclavicular lymph nodes
— Involvement of vertebrae and spinal cord
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Superior us (Pancoast)

@

Staging
Assess})
2 Study Kweng et al., 2005 Goldberg et al., 2005 Mara et al., 2007 Fischer et al., 2008 Kappers et al., 2009
(USA) (USA) (Germany) (Canada) (Netherlands)
Years 1993-2003 1993-2000 1993-2001 1996-2007 1994-2006
Patients 37 39 31 44 Eligible for combined
modality =39
T-stage T3 =32% T3 =36%* T3 =25 T3 =30 T3 =21
T4 =5 T4 =3 T4 =6 T4 =14 T4 =18
N-stage NO =27 NO NO =21 NO =39 NO =32
NI =0 NI NI =1 NI =4 NI =2
N2 =9 N2 N2 =8 N2 =1 N2 =4
N3 =] N3 N3 =1 N3 =]
Preop. Chemo-radiotherapy Chemo-radiotherapy =27' Chemo-radiotherapy Chemo-radiotherapy Chemo-radiotherapy =27
treatment Radiotherapy =4 Radiotherapy =6
None (primary surgery) =8 Chemotherapy =5
None =1
Eligble for 37 39 29 44 22
surgery
Resection RO =36 (97.2%) RO =26 (76%) RO =29 (100%) RO =39 (88.6%) RO =22 (100%)
Rl =1 Rl =8 (24%) R2 =5
Surgical 2.7% (1:37) 5% (2:39) 5% (2:44)
mortality
A Kleontas T — Sl‘Jperior suIcEJs (Parrcoast) tur.nors: / (?
BSc. MD. MSc. BTS, PAD D, BTS. PD current evidence on diagnosis and radical treatment 7\ 1/

howa S. . . a ¢ Eruom PLOT
Thotactc Swgery C. Foroulis et al - Thorac Dis 2013 Apr 09 bpiourx_ Zonbovos g e
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Superior Sulcus

(Pan

distant =1/11.1%

Study Kwong et al., 2005 Goldberg et al., 2005 Mara et al., 2007 Fischer et al., 2008 Kappers et al., 2009
(USA) (USA) (Germany) (Canada) (Netherlands)
Pathologic CR =15 (40.5%) CR =% ocut of 3| patients CR =13 CR =13 (30%) CR =13
response who received induction PR =7 PR =4
chemo-radiotherapy (29%) Downstaging =4 Minimal microscopic SD =3
residual disease =15 (34%)
Non response =5 Non responders =16 PD =1
Survival Overall median survival Overall 5-year Overall 2-year =74%f Overall 5-year Overall 2-year =77%
time =31.6 months  survival =47.9% Overall 5-year =46%
(median 40 months)
Median survival ime  5-year survival for patients 5-year for CR =63% 5-year for CR =90%
for patients with responding to induction 5-year for PR =35%  5-year survival for minimal
CR =93.1 months therapy =60.6% residual microscopic
disease =69%
5-year for non
responders =12%
Recurrence  50% (18:36) 32.4% (12:37) 29% (9:29) 33% after RO resection N/A
(13:39)
Site of Distant =13 Distant =8/66.5% Distant =7 Distant =9 N/A
recurrence/% (brain =9)/72.2% (brain =4)/77.7% (brain =3)/69.2%
Local =5/28% Local =4/33,5% Local =1/11.1% Local =4/30.8%
Local + (in patients with CR)

D.Filippo

A Kleontas

D, M ai PhiDy Vi, 81 PhiD
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2018
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Hemi-diaphragm Invasion
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Image finding from pulmonary carcinosarcoma
Aditi Vohra, Harneet Narula

D.Filippou
¢ MDD, BTS, PhiD
e Lung India 2014 Vol.31 Issue.2 p.164-167
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Staging \

Assessment

Guidélines

Ap \achés Involved structure Patients (n) 3-y survival (%) 5-y survival (%) MST (mo)
a: Diaphragm
Res€Ctions . Phrag
- All 31 497 42.6 35
Chest Wall
NO 20 65.0 55.0 65
Pancoast
N1 3 0 0 10
N2 8 18.8 18.8 11
Pericardium
All 20 54.2 54.2 63
NO 8 50.0 50.0 13
N1 5 80.0 80.0 NR
N2 7 38.1 38.1 31
perience
et Med ical results of | involvi ighbori
. odaern surgicail resu ts o ung cancer invoiving neignoboring structures: /\
AKleorntas — |D|F|I||ppou A retrospective analysis of 531 pT3 cases in a Japanese Lung Cancer Registry Study /\
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SVC Invasion

Staging
Assessient \
Guiddlines Tuble 1. English-Language Literature Review (1990-200): Full Papers With More Than 6 Patients [2-12]
App _\qchés Author, Yeat of Publication Patients Prosthetic Graft Mortality 3-Year Survival
Reggctions A /' EINIIREY : 0 17, NR
Chest A Thomas, 1994 15 4 7% 1Y,
o<t |/ Tsuchiya, 199 2 r- 2 NR
Fanhra Dartevelle, 1997 14 14 7 3%
ik Fukuse, 197 ; 3 NR NR
SV Spaggiar, 200" 5 r- 1, 0,
left Atriy Spaggiari, 2000F i 3 0 NR
Aorta | Bernard, 2001 § 2 NR 5%
/ Snagetar, 2004° 0 % %
Epine pagg 10k i 12.I 2"
Shargall, 2004 15 ! 14% 7% (3 years|
Suzuchy, 2005 4 1l 10% 1
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Staging
Assesspfient \

Guiddlines Table 1 The main resuls o reported retrospecive studies involving pulmonary resection extended to the left atrium
AppfBaches Authors ~— n Neoad) (%) PNO(%) PN1(%) PN2-3(%) RO(%) R (%) Mortalty (%) Morbidty (%) 5-yearSR (%)
Re?‘i‘?ﬂs-\ Pl Fukse® 420 4 M6 2 % 6 E NR 17 (3yearSR)
CEstWall [ e S O S . S SN RN SR
Pancoast /| g A0 |

Bobbio (1) 23 17 0 2 i 8 2 10

_

Saggaifd) 5 60 13 0% B W 0 0 65 (e
Wal) % MR 05 @8 27 MM 0 524 ”
Wglt) 5 N 2 # R % 8 M \R %

caml) 19 65 52 w9 % e 05 () w5 (@L

Neoad), neoadjuvant tharapy; NR, non-reportad; SR, survival rate

Diaphrag
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A Kieant o il Extended resection of non-small cell lung cancer ., £
i eorn as — ' ||ppou invading the left atrium, is it worth the risk? /\ ‘
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Surgical management of advanced non-small cell lung cancer
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Staging
Assessient \
Guidglines

Ap \g_chés

Resé: tion{g :

7 / TABLE 2. Two-year survivals of present and previously reported series of patients treated surgically for tumors fixed to the
Chest Wall spine

! / Vertebrecto '
Pancoast erelreeoy wo-year suvival

i hrgg Authors Na. En bloc resection Partial Total (%)

e /| DeMeester and colleagues, 1969° 12 Ves 12 - i
Gandhi and colleagues, 1999 14 No ] ] 5

feft Atriu Prasent series 19 Yos 15 } K3

k) / \ y

Aorta

erifence
et
AKleomtas - |D|Fl|||pp0lu The Journal of Cardiovascular Surgery
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Staging \

Assess mnent Anatomic resections

. : Single-site low-flow v-v-ECLS
Guidglines €
Extended previous contralateral
lung resection including

App @_chés

Extensive (multilobar)

pneumonectomy
- metastasectomy
Resé: tIOQS_ \
= Femo-jugular or femoro-atrial
C jest Wall ligh-flow v-v-ECLS
Pancoast
Compromised pulmonary
Diap hrag . function with hypercapnia and All resection types
p = 1 Intraoperative ECLS severe emphysema;
" otherwise severely impaired Single-site low-flow v-v-ECLS

lung function

Intended left-sided carinal Femoro-atrial or femoro-

pneumonectomy jugular high-flow v-v-ECLS
Intraoperative veno-venous extracorporeal lung support in thoracic surgery: / AN\ £ o0

BTS, PhD a single-centre experience WIS - )

T B. Redwan et al. - ICVTS 21 (2015) 766-772 brpouroc Inpodos oo Dabonts o

WWW.ests.org  Www.hctss.gr
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Staging \

Assessment

Guid 2 ES Table 1. Patient Demographics and comorbidities - Tumor characteristics
Ap \aches Total no CPB or standby on CPB p Value
% — Demographic
Res€ tiO“SA . Patient number 42 (100.0%) 30 (71.4%) 12 (28.6%)
E Age years (median) 64.5x12.0 63.5111.8 65.0212.8 0.811
Chest Wall Sex (male) 31 (73.8%) 21 (50.0%) 10 (23.8%)
‘ Sex (female) 11 (26.2%) 9 (21.4%) 2 (4.8%) 0-464
Pancoast Center (GR) 29 (69.0%) 17 (40.5%) 12 (28.6%)
, ‘ Center (UK) 13 (31.0%) 13 (31.0%) 0 (0.0%) 0-007
L hra—g Medical comorbidities
o\ - a7 COPD 14 (33.3%) 9 (21.4%) 5 (11.9%) 0.491
Y Hypertension 3 (7.2%) 2 (4.8%) 1 (2.4%) 1.000
left Atriu CAD 2 (4.8%) 2 (4.8%) 0 (0.0%) 1.000
v / Ml 2 (4.8%) 2 (4.8%) 0 (0.0%) 1.000
Diabetes 3 (7.1%) 3 (7.1%) 0 (0.0%) 0.541
Stroke 1 (2.4%) 1 (2.4%) 0 (0.0%) 1.000
Renal dysfunction 0 (0.0%) 0 (0.0%) 0 (0.0%)
Smoking 30 (71.4%) 21 (50.0%) 9 (21.4%) 1.000
AKlontas - DFilippou . just submitted (A @) o8

BTS, PhiD:
Thoracic Surgery ESTS EEXOKA  Xewoupyde Eruompowd; Aayeplotic
2018 X Bopdownog  SUpBoulog  Owpaxog  AwuBuvric
2018 3

WWW.ests.org  Www.hctss.gr




Our Experience

Staging Table 1. Patient Demographics and comorbidities - Tumor characteristics |
Assessient \ ‘ Total no CPB or standby on CPB p Value
A Tumor Characteristics
Guidglines Size cm (median) 4,5+2.0 4.0£1.9 6.0£2.2 0.530
! Pathology
Apr \aches Squamous 21 (50.0%) 18 (42.8%) 3 (7.2%) 0.040
/‘ Adenocarcinoma 15 (35.7%) 8 (19.0%) 7 (16.7%) 0.053
Res€i thQS. N Large cell 1 (2.4%) 1 (2.4%) 0 (0.0%) 0.522
E— Atypical carcinoid 2 (4.8%) 2 (4.8%) 0 (0.0%) 0.359
Chest Wall Adenocystic 2 (4.8%) 1 (2.4%) 1 (2.4%) 0.492
Glomus 1 (2.4%) 0 (2.4%) 1 (0.0%) 0.110
Pancoast Adjacent anatomic structure invasion

Thoracic inlet 4 (9.8%) 3 (0.0%) 1 (0.0%) 0.931
Diaphrag SVC 8 (19.0%) 6 (14.2%) 2 (4.8%) 0.804

' N | IVC 0 (0.0%) 0 (0.0%) 0 (0.0%)
2 v, v, 0.022
Carina 6 (14.3% 4 0.5% 2 4.8% 0.780
Pericardium 7 (16.7%) 2 (4.8%) 5 (11.9%) 0.006
Pulmonary artery 9 (21.4%) 8 (19.0%) 1 (2.4%) 0.191
Inrapericardial PA 4  (9.5%) 1 (2.4%) 3 (7.1%) 0.031
Left atrium 3 (7.1%) 1 (2.4%) 2 (3.7%) 0.130
Right atrium 1 (2.4%) 0 (0.0%) 1 (2.4%) 0.110
Thoracic aorta 3 (7.1%) 0 (0.0%) 3 (7.1%) 0.004
Esophagus 1 (2.4%) 0 (0.0%) 1 (2.4%) 0.110

Diaphragram 0 (0.0%) 0 (0.0%) 0 .0%)

Vertebra 2 (4.8%) 2 (0.0%) 1 .8%)

A.Kleontas

- D.Filippou

BTS, PhiD:
Thoracic Surgery
2018
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Staging
Assessient \
Guid glines Table 1. Patient Demographics and comorbidities - Tumor characteristics |
Ap \aches Total no CPB or standby on CPB p Value
/‘ = Surgical approach
Regéctions [Thoracotomy 33 (78.6%) 26 (61.9%) 7 (16.7%) 0.086
= L Sternotomy 1 (2.4%) 0 (0.0%) 1 (2.4%) 0.110
Chest Wall Cervical 2 (4.8%) 0 (0.0%) 2 (4.8%) 0.022
~ Clamshell 2 (4.8%) 0 (0.0%) 2 (4.8%) 0.022
Pancoast | hemi-Clamshell 1 (2.4%) 1 (2.4%) 0 (0.0%) 0.522
, "‘ Dartevelle 1 (2.4%) 1 (2.4%) 0 (0.0%) 0.522
Diaphrag Shaw-Paulson 2 (4.8%) 2 (4.8%) 0 (0.0%) 0.359
: //] | Pulmonary resection
Lobectomy 14 (33.3%) 11 (26.2%) 3 (7.1%) 0.469
Sleeve lobectomy 8 (19.0%) 7 (16.6%) 1 (2.4%) 0.263
Double sleeve lobectomy 6 (14.3%) 6 (14.3%) 0 (0.0%) 0.094
Pneumonectomy 7 (16.7%) 2 (4.8%) 5 (11.9%) 0.006
Sleeve pneumonectomy 4 (9.5%) 3 (7.1%) 1 (2.4%) 0.868
Resection of trachea 3 (7.1%) 1 (2.4%) 2 (4.7%) 0.130
CBP details
Cannulation site femo - femoral
Time (min) 4547
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Our Experience

Staging
\ Table 2. Patient postoperative characteristics
Assessfient
Guidglines o CPB
Ap \achés Total or standby on CPB p Value
B Adjuvant therapy
Res€ /tions ; Chemotherapy 32 (76.2%) 22 (52.4%) 10 (23.8%) 0.696
3 = Radiotherapy 17 (40.5%) 11 (26.2%) 6 (14.3%) 0.498
Chest Wall In hospital stay (days) median
8.0x4.7 8.0%5.5 8.0+1.5 0.590
Pancoast
‘ (?ostoperative complications x
Diaphrag AF 6 (14.3%) 3 (7.1%) 3 (7.1%) 0.329
R | | M 0 (0.0%) 0 (0.0%) 0  (0.0%)
S\ Pneumonia 4 (9.5%) 3 (7.1%) 1 (2.4%) 1.000
) Respiratory failure 2 (4.8%) 2 (4.8%) 0 (0.0%) 1.000
ft Atriu Atelectasis 6 (14.3%) 5 (11.9%) 1 (2.4%) 0.655
Reoperation 1 (2.4%) 1 (2.4%) 0 (0.0%) 1.000
Pulmonary edema 0 (0.0%) 0 (0.0%) 0 (0.0%)
\= Renalhemodialxsis 0 !O.D%! 0 !D.O%! 0 E0.0%Y
Blood transfusion (units)
1.3+1.1 0.8+1.0 2.4+0.6 0.010
30 day mortality
0 (0.0%) 0 (0.0%) 0 (0.0%)
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Staging
Assessment \ Survival Function
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Staging \
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Our Experience

Table 3. Cox regression in Survival

Variable p Value
Demographic
Age (years) 0.027
Medical comorbidities
COPD 0.001
Hypertension 0.999
CcAD 0.390
M 0.390
Diabetes 0.999
Stroke 0.257
Renal dysfunction
SmokinE 0.244
[I'umclr Characteristics ]
Size (cm) 0.001
Pathology 0.288
Adjacent anatomic structure invasion 0.648
Surgical
Approach 0.124
CPB 0.359
Resection type 0.345
Postoperative 0.017
AF 0.224
Enemonia 00
Respiratory dysfunction O.OCE}n
e o030
Adjuvant therapy
Chemotherapy 0.886
Radiotherapy 0.775
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Our Experience

Table 4. Rewiew of publication for extented lung resections

Staging

Publication Aoutheor Country Mo patient Pericd
Assessient e From tn
1=TFL Charies F. Bailey L= =
- Lol Takayuki Shirskuwus=s Iapanm 1
. P 1=ea rAaeda rapan az
Gu‘d :) nes 2o Ry osuke Towchiya D Lo 1oEDT oy
1SS Ma=] kA3 rtind USa a3 1o7Fa 1=Eg
\ s - "} Theoarmas Franoe 15 1TED s L- -5
155 Reorwriigras ZE 1=ES 155>
Ap 9,ro aCheS Lo Darbewelle France 14
e 1SS rabkook R 1zbicki TRV =k LTET 4 SrSe
B 1o=sS Tatsun Fukese IEpaEn az 1STFE 1o=5
L] ‘ LoD Dartewelke aned rAacchiarhnd Sal
Re 3:-—3 tlon§ Loms Ptz rethwerignmds ] 1oFT 1o==
. v Lo T Faskwnse J i a4z 1o7E 1L=roS
=, i 1o Takso Tekahashi IapaEmn . E= 1S LoD
C ~ned W " ey wwaker Kispetko Ansstria e FL-C-F Lo
J ,';l\ a 4 3 Sy hATbChe=l USsa 135 152 3 Sy
/ el ] SZpEggian Firamos Z= 1=ES 1o
/ =l -k hATbche=ll L= ] 1573 1 S
- ELe vk Wik S Tarasonw e ]
P :‘J' coaSt Pl ek edla 24 1=El 1o
\\ el e h Bermand S - 1 Sroe 1o
3 2z P et 27 1o 1o
- 2 Epaggiand =S 1oES el ]
") I d M h r37g el o e A‘ljz := R e e T B L= = L]
- - 7 A [ e Proaraaneonw = 151 1o 2o
i 3 / [ | 200 Cordula C R Ptz Metherisnds o
J\'/ f S =ikl HaseZaws rEpaEn I
el ] Ptz Metheriands B 15 L.
Zeu EpEg=ian 1t=hy 15 1553 =l ]
. =l Bolun &, Bymmee USa i3
L' ft Atrl u e Reatbo Itahy 1% 1Ems el ot |
/ b=l Vo Btk 1t=hyr 25 1oED b=l
2S5 ez nEnd Framnos &5 1oES 20
N 2 =hanzall Ccanads 15 1oEE 2
orta S Loy Sy miari 1tahy 1S
S FATCEmneori Oihita IEapanm 1
=L PARoChizsin SpaEin Sa ZOwIen =L
Sp i n e p 2DDE Reorwiang: Itaky =3 1oE3 2D
2o e PErmot Franoe o 1L 1=EY e
2 R, Itahy a5 1SR 205
e Framnoe=oon Petrella Itahy =1
CPB 2mE Beesdlinettin Yibdoelh Franoe 271
Zaelrs Rt Chiana 25 2w 2SS
2o W= Chiina A 1o 2
=l Lonsnso SpaaEiani 1tahyr 125 1SS =l )
2maa Cerawd Gahraing &L= ] 2ie0u 2oz
=Lk I W akiermar Sohneineerd e =t g = R T =
2D 1E LareEeTr Framn-oe 375 =2 2015
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In conclusion,

we suggest that in patients with stage IlIA NSCLC,
the complete resection of T4 tumor
is really challenging for experienced thoracic surgeons,
while there is a true benefit for the patients
on long term survival.

More specified studies on this area of NSCLC
probably will show the same results

and will lead the guidelines
to the most personalized therapeutic procedures
of these patients.
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