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Stage Groups of the 9th Edition of the Tumor, Node, Metastasis (TNM)

INTERNATIONAL ASSOCIATION FOR THE STUDY OF LUNG CANCER

Lung Cancer TNM Stages-9th Edition

Classification of Lung Cancer

T1

gories and e DLO

Tla<lcm

IIA

Tlb>1to<2cm

lIA

Tlc>2to<3cm

T2

T2a Visceral pleura / central invasion

T2a>3to<4cm

T2b>4to<5cm

T3

T3>5to<7cm

T3 Invasion

T3 Same lobe separate tumor nodules

T4

T4>7Tcm

T4 Invasion

T4 Ipsilateral separate tumor nodules

1A

1A

NTERNATIONAL ASSOCIATION FOR THE STUDY OF LUNG CANCE

Lung Cancer T Classification-9th Edition

Tumor > 5¢cm, < 7Tcm

Invasion of the
azygos vein,
phrenic nerve, or
pericardium

-
H

Tumor invades trachea
and/or SVC or other
great vessel

Tumor involves
carina

Diaphragmatic
invasion

adjacent
vertebral body

.j :
= of parietal
) pleura

Tumor invades

Tumor invades parietal pleura or
chest wall or invades thoracic T1,
J T2 nerve roots, or stellate ganglion

-\

Invasion

Separate tumor nodule(s) in
the lobe of the primary

Tumor that invades
subclavian vessels,
vertebral body,
lamina, spinal canal,
cervical nerve roots,
or brachial plexus

Tumor > 7cm

Tumor accompanied
by ipsilateral, separate
tumor nodules,
different lobe

Tumour invades mediastinum,
thymus, heart, vagus nerve,
recurrent laryngeal nerve,
esophagus or diaphragm
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A prospective, multi-institutional phase II study of induction
chemoradiotherapy followed by surgery in patients with non-small
cell lung cancer involving the chest wall (CJLSG0801)*
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Fig 1. Preradiotherapy chest computerized tomogram. Fig 3. Postoperative day 1 chest roentgenogram. Fig 2. Postradiotherapy computerized tomogram.
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European Journal of Cardio-Thoracic Surgery 45 (2014) 633-639

VAT, RATS GDR

ORIGINAL ARTICLE

doi:10.1093/ejcts/ezt463 Advance Access publication 14 October 2013

Video-assisted thoracoscopic surgery lobectomy at 20 years:

Table 1:

international VATS experts

Indications and contraindications for VATS
lobectomy

Summary of responses regarding the indications
and contraindications to VATS lobectomy from the panel of

Number of
respondents (%)

T status for tumour
<5 cm (T1 and T2a)
<7 cm (T1,T2a and T2b)
None of above

N status for tumour
NO only
NO + N1
NO+NT+ N2

Chest wall involvement is
A contraindication if involving parietal pleura
A contraindication if involving rib(s)
Not a contraindication for VATS lobectomy

sensus statement

A. D'Amicoc, Todd L. Demmy¢, Jianxing He¢, Henrik Hansen,
behalf of the International VATS Lobectomy Consensus Group

(66%, recommended’) and (vi) VATS lobectomy should be con-

~verted to open thoracotomy under the following circumstances:

~bronchial sleeve (54%, ‘recommended’), vascular sleeve (96%,
‘highly recommended’), bronchial-vascular sleeve (96%, ‘highly
recommended’), major bleeding (92%, 'highly recommended’) and
chest wall invasion by tumour (60%, ‘recommended’). No consensus
was reached on postoperative local-regional pain management
strategies.
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VAT obektomGDR TekniklerBull VATS

Thoracoscopic Chest Wall Resection: What Is

Its Role?

Todd L. Demmy, MD, Chukwumere E. Nwogu, MD, and Sai Yendamuri, MD

Department of Thoracic Surgery, Roswell Park Cancer Institute and University at Buffalo, Buffalo, New York

Background. Although thoracoscopic operations like
pulmonary lobectomy are gaining popularity because of
reduced complications and improved quality of life, the
role of more complex procedures is unknown.

Methods. From January 2007 to April 2009, 3 patients (2
women) aged 61, 71, and 79 years, underwent thoracoscopic
lobectomy with en bloc chest wall resection in an attempt to
reduce perioperative morbidity. During the same time, 4
additional patients underwent thoracoscopic explorations
before open en bloc resections and 10 underwent thoracot-
omy to remove primary or secondary chest wall neoplasms.
Innovations that facilitated the thoracoscopic operations
were the use of an endoscopic rib cutter and division of
other chest wall tissues with thermal sealing technology.

Results. Tumors were stage IIb-IIla and sized 3.2 to 5
cm. Two patients received neoadjuvant therapy before

resection. No patients required reconstruction. The first
patient required thoracoscopic reexploration to evacuate
a hematoma attributed to aggressive anticoagulation re-
quired because of high-risk cardiac comorbidities. No
other complications occurred. By 3 weeks after resection,
the first patient had discontinued narcotics, and the other
patients denied pain and analgesic use entirely. All
patients were alive, with no evidence of disease, at 26, 16,
and 6 months after their operations.

Conclusions. Highly selected cases of lung cancer with
chest wall extension are appropriate candidates for tho-
racoscopic resection. Advanced thoracoscopic instrumen-
tation makes this procedure feasible while following
oncologic principles.

(Ann Thorac Surg 2010;89:52142-5)
© 2010 by The Society of Thoracic Surgeons
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Berry ve arkDuke (Hybrid)

A20002010& Pl {NI NP Y R I
A 1 O 5 G D R/AT S/S to rakoto m | Feasibility of hybrici thérac@s;:c;pic lobectomy and eﬁ-bloc chest wall resection.

Berry MF', Onaitis MW, Tong BC, Balderson SS, Harpole DH, D'Amico TA.

A 9 5@1:0 ra ko to m i # Author information

Abstract

A 1 : 2! ! M 1) V ATS OBJECTIVES: Lobectomy with an en-bloc chest wall resection is an effective but potentially morbid treatment of lung cancer invading the
chest wall. Minimally invasive approaches to lobectomy have reduced morbidity compared with thoracotomy for early stage lung cancer, but
there is insufficient evidence regarding the feasibility of hybrid thoracoscopic lobectomy chest wall resection. We reviewed our experience

~ V A A
A (y 9 2 N él db é S N j S 6 A Y f A with an en-bloc chest wall resection and lobectomy to evaluate the outcomes of a hybrid approach using thoracoscopic lobectomy combined
0 with the chest wall resection where rib spreading is avoided.
METHODS: All patients who underwent lobectomy and en-bloc chest wall resection with ribs for primary non-small cell lung cancer from

A 4 / 1 2 H a St ay aT] e S h January 2000 to July 2010 were reviewed. Starting in April 2003, a hybrid approach was introduced where thoracoscopic techniques were

utilized to accomplish the pulmonary resection and a limited counter incision was used to perform the en-bloc resection of the chest wall,
avoiding scapular mobilization and rib spreading. Preoperative, perioperative and outcome variables were assessed using the standard

A % 4 2m O rb i d ite descriptive statistics.

RESULTS: During the study period, 105 patients underwent en-bloc lobectomy and chest wall resection, including 93 patients with resection
via thoracotomy and 12 patients with resection via the hybrid thoracoscopic approach. Complete resection was achieved in all patients in

Pal
A4
A { 2 y. d Zm Y { S m A f Y A O both groups. Tumour size and the extent of resection were similar in the two groups. There were no conversions and no perioperative

mortality in the hybrid group. Post-operative outcomes were similar, although patients who underwent the hybrid approach had a shorter

uygulanabilir ve etkili b iy o

CONCLUSIONS: A hybrid approach that combines thoracoscopic lobectomy and chest wall resection is feasible and effective in selected
patients. The use of a limited counter incision without rib spreading does not compromise oncologic efficacy. Further experience is needed to

Pa Vd
A h 2 f 2 8 A S u A determine if this approach provides any advantage in outcomes, including post-operative morbidity.
u I\Luuy | |\|\|y U INJVI U 1
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UniportalVATS GDR

Single-incision thoracoscopic right upper lobectomy with chest wall resection by posterior
approach.

Gonzalez-Rivas D', Fernandez R, Fieira E, Mendez L.

A D i e g O R ivaS # Author information

Abstract

- - = ~ Lobectomy requiring chest wall resection is usually performed by thoracotomy, but thanks to the advances in the field of thoracoscopic
U-VA I S I e a n ato I I I I : O 8 S surgery, this procedure can be performed by video-assisted thoracoscopic surgery (VATS). Recent improvements in surgical devices and
previous VATS experience have allowed this complex surgery for advanced stages to be undertaken safely. Most of the thoracoscopic

re Z e kS Iyo n u/e M L N D lobectomies with rib resection are performed using three to four incisions. We report a different minimally invasive technique for chest wall

resection (minimally invasive posterior approach) and VATS right upper lobectomy (single-incision anterior approach).
A GDRmakroskopikezeksiyorsa Py P N
belirlenir
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Bayarrveark

Initial single-port thoracoscopy to reduce surgical trauma during open en bloc chest wall and
pulmonary resection for locally invasive cancer.

A Tek port VATS A

# Author information

Al YI DR 2 € NHzredzekdiydn

v . . . OBJECTIVES: En bloc pulmonary and chest wall resection is the preferred method of treatment for locally invasive lung carcinoma. However,
a P y P m,d'r | rN m |m @n e k it carries major trauma to the chest wall, especially in cases with chest wall involvement distant to the potential location of 'traditional’
thoracotomies. We describe an alternative method of estimating the boundaries of chest wall resection employing video assisted
~ A thoracoscopic surgery (VATS) and hypodermic needles.

. ~ . . A W
A D 5 OTan ye rl n N I S Nm I MCEE I. L\JP f P N METHODS: VATS delineation of boundaries of chest wall involvement by lung cancer has been performed in six patients who gave written

consent. In one case the single-port thoracoscopic examination revealed unexpected distant pleural metastases thus preventing from
resection. The other 5 patients, three males and two females [median age of 60.5 (range 39 to 75) years] underwent en bloc anatomical lung

A h N I I I e |3 | @m@ @émm yo I uyl a resection in addition to chest wall excision and reconstruction for T3NO lung cancer.

RESULTS: In these five cases the chest wall opening was restricted to the extent of the rib excision, and the pulmonary resection was

A Pl
Il 1 O Xe&& Nd n u performed via the existing chest wall opening without requiring extension of the thoracotomy or any rib spreading.

DISCUSSION: Minimally invasive techniques aid to delineate the boundaries of chest wall involvement of lung cancer and intraoperative
staging. This helped tailoring the surgical approach and location of the thoracotomy, and prevented rib-spreading or additional thoracotomies

in our cases.

Bust. Do, Ktensn ek
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Bayarrveark

Initial single-port thoracoscopy to reduce surgical trauma during open en bloc chest wall and
pulmonary resection for locally invasive cancer.

! @l )/l:I I ef | NJP Bayarri I, de Guevara AC, Martin-Ucar AE.

# Author information

~ /7 P e N ’~ P
ABN & N B O Nlyérckyols
OBJECTIVES: En bloc pulmonary and chest wall resection is the preferred method of treatment for locally invasive lung carcinoma. However,

it carries major trauma to the chest wall, especially in cases with chest wall involvement distant to the potential location of 'traditional'

A T “ N J %mm 4 W 3 I 8 N )4 thoracotomies. We describe an alternative method of estimating the boundaries of chest wall resection employing video assisted
U e r a thoracoscopic surgery (VATS) and hypodermic needles.
o 7
R d Zg\y.e N ﬂ? n O d u) I I e b I I I e d I n m e METHODS: VATS delineation of boundaries of chest wall involvement by lung cancer has been performed in six patients who gave written
g consent. In one case the single-port thoracoscopic examination revealed unexpected distant pleural metastases thus preventing from
resection. The other 5 patients, three males and two females [median age of 60.5 (range 39 to 75) years] underwent en bloc anatomical lung

A 5 2 8 Im Orﬁ é % A Y' 7\ resection in addition to chest wall excision and reconstruction for T3NO lung cancer.

RESULTS: In these five cases the chest wall opening was restricted to the extent of the rib excision, and the pulmonary resection was
performed via the existing chest wall opening without requiring extension of the thoracotomy or any rib spreading.

DISCUSSION: Minimally invasive techniques aid to delineate the boundaries of chest wall involvement of lung cancer and intraoperative
staging. This helped tailoring the surgical approach and location of the thoracotomy, and prevented rib-spreading or additional thoracotomies
in our cases.
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ORIGINAL ARTICLE / OZGUN MAKALE

Minimally invasive approaches for en-bloc anatomical lung and
chest wall resection

En-blok anatormik akciger ve gogus duvar rezeksiyonu icin minimal invaziv yaklagsimiar

AOC&kZOlB- 2021A 22 ha.Sta HM"M'C.mo:’(on'l".HotoanlhonKofc’k".YOCOOEVﬂm?vlnq“;.Erkonxabo"i‘.

Akif Turna® ), Alper Toker® ), Cengiz Gebitekin'

ACerrahiTeknik 2 RATS, I8VATS2UVATS s

Case  AgeSex  Surgery  Tochnique Neoadjuvant/ Lung Numberof Chest wall Operation Comp. Chest Stage Adjuvant
Induction treatment  resection b resection  reconstruction time drain treatment
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Ocak 20162024 KHDAK n=842 (GDMR n=47 (%5,6) )
NT n=33, Xertebra 9pankoast

Torakotomin=31 VATS n=16
Kompletrez %90,3 Kompletrez %87,5
Morbidite %67,7 (UHK) Morbidite %50 (UHK)
Mortalite n=1 (%3) Mortalite n=1 (%06)
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Benefits and Radiological Preference Criteria of
Hybrid-Video-Assisted Thoracic Surgery in the
Treatment of Pancoast Tumor. A Comparative Study

with Open Approaches

Melike Ulker 1, Volkan Erdogu 1 Merve Ekinci Fidan 1, Celal Bugra Sezen 1,Aysegijl Ciftci 1

Ece Yasemin Demirkol 1, Abdul Samed Alp ', Resit Akyel T, Ozgiir isgériicii ', Muzaffer Metin !

DULRYrouriu. vve Uied L ueinuiisudie the use and benefits of hybrid—videa—assisted thoracic surgery
(VATS) in Pancoast tumors by comparing it with open surgical approaches. Methods: Between January
2022 and January 2024, 29 patients operated for Pancoast tumor were retrospectively evaluated.
Hybrid-VATS approach was used in 14 cases, while open surgery was used in 15 cases. The two groups
were compared regarding demographic characteristics, preoperative and postoperative findings.
Preoperative thoracic computed tomography findings were analyzed by an experienced radiologist to
guide the choice of surgical approach. Results: The hybrid-VATS technique was statistically
significantly superior to the thoracotomy group in terms of operative time and preoperative bleeding
amount (P: .027, .012, respectively). There were statistically significantly fewer postoperative
complications in the hybrid-VATS group (66.6% versus 21.4%, P:. 04). In preoperative thorax CT
evaluation, the longest distance (>77 mm) at which the tumor invaded the chest wall was found to be
statistically predictive in the choice of surgical approach (odds ratio: 7.3, P.. 01). Conclusions: Hybrid-
VATS can be used in Pancoast tumor surgery in experienced centers with shorter operation time, less
preoperative bleeding, and low postoperative complication rates compared with open surgery
without compromising oncological principles. Preoperative thoracic CT may guide the choice of
surgical approach.
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Patolo

Gonderilen materyal 10 ayn kaptadir.

1) Gogiis duvart, 2 kosta posterioru iple 4.kosta anterioru klipsle isaretli gonderilen 2.kostasi 5,5 cm uzunlukta 1,8x1, em
capta, 3 .kostast 6,5 cm uzunlugunda 1,5x1,2 cm capinda 4. kostas: 7,2 cm uzunlugunda 1,5x1,2 ¢cm gapinda 3 adet kot
iceren gri kahverengi renkte kemikli doku parcalandir. G&giis duvart posterioruna yapisik sekilde 2x1,6x1.3 cm boyutunda
gri kahverengi renkte lezyon dikkati ¢ekti. Lezyonun kesit yiizeyi gri beyaz renkte izlendi. Kesilebilen yerlerinden 2 parca
1 kasette (1) takibe alindiktan sonra kalan dokular dekal takibine alind.

Gogiis duvar dekal takibi sonras: / é NNJ K A é_ P y P N.I I NJ )

. interkosta posterior cerrahi smur 2 parga 1 kasette (22)

. interkosto anterior cerrahi simirin 1 parga 1 kasette (23) . RN

. interkosto posterior cerrahi sinirin 1 parca 1 kasette (24) R e Z | d LU N Y I N J b
. interkosto anterior cerrahi sinirin 1 parga 1 kasette (25)

4. interkosto posterior cerrahi simrin 1 parga | kasette (26) 4 R +
4. interkosto anterior cerrahi smirin 1 parga 1 kasette (27) kalan doku dekal takibine alindi. Dekal takibi sonrasi lezyonu

w2 b2 b2

(73]
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