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Reduced Lung-Cancer Mortality with Low-Dose Computed
Tomographic Screening

The National Lung Screening Trial Research Team*

B Death from Lung Cancer

" 500
fﬁ Chest radiography
0 400-
O
= Low-dose CT
™
L
ap 3004
=
-
—l
s
G  200-
=
v
=
= 1004
-
E
-
v
0+ | | T | | | | |
0 1 2 3 4 5 6 7 8

Years since Randomization

(Aix Marseille



Table 5. Stage and Histologic Type of Lung Cancers in the Two Screening Groups, According to the Result of Screening.*

Stage and Histologic

Type Low-Dose CT Chest Radiography
Positive Megative Mo Positive Megative Ma
Screening Test Screening Test Screening Test Total Screening Test Screening Test Screening Test Total
(M =649) (M =44)7 (N=367)% (M= 1060) (N=279) (M=1377 (N=525)% {M=541)

number total number {percent)

129/635 (51.8) 5/44 (11.4) 82/361 (22.7)  416/1040 (40.0)  90/275 (32.7) 16/135 (11.9) 90/519 {17.3) 196929 (21.1)
71/635 (11.2) 2/44 [4.5) 314361 (8.8) 1041040 (10.0) 417275 (14.9) 6/135 (4.4) 46/519 (3.9) 93929 (10,0}

T 2/44 (4.5) 71361 (L.9) 3571040 (1.4) 14275 (5.1) 2/135 (1.5) 16519 {3.1) 32/929 (3.4)

11:} 20/635 3.1} 3/44 [5.8) 15/361 (4.2) 38/1040 [3.7) 11275 (4.0} 6/135 [4.4) 25/519 [4.8) 42929 [4.5)
1A 597635 (9.3) 3/44 (6.8) 37361 (10.2) 94/1040 (9.5) 35275 (12.7) 21/135 (15.6) 537519 (10.2) 1097924 (11.7)
e 49635 (7.7) 15/44 (34.1) 58361 (16.1)  122/1040 (11.7)  27/275 (9.8) 24/135 {17.5) 71/514 {13.7) 122/929 (13.1)

5 (12.8) 14/44 (31.8) 131/361 (36.3)  226/1040 (21.7) 57275 (20.7) 60/135 (44.4)  218/519 (42.0)  335/929 (36.1)

Histologic type

Bronchioloalveolar 95/646 (14.7) 144 (3.3) 14358 [3.9) 110/1048 (10.5) 13276 (4.7) 17135 {0.7) 21520 [4.0) 351031 (3.8)
carcingma

Adenocarcinoma 258646 (39.9 Ef44 (18.2) 114/358 (31.8)  3B0/1048 (36.3)  112/276 (40.6) 371135 (27.4) 179/520 (34.4) 328/931 (35.2)

Squ 1.1) 13/44 (29.5) Q4358 (26.3) 243 /1048 (23.2) TOS2TE (25.4) 247135 (17.8) 112/520 (21.5) 206/931 (22.1)
carcingma

Large-cell carcinoma 28646 (4.3) 3/44 (6.8) 104358 (2.8) 4171048 (3.9) 12276 (4.3) 10,135 (7.4) 217520 (4.0) 437931 [4.6)

Mon—small-cell carei-  75/646 [11.6) 4/48 [9.1) 52/358 (14.5) 1311048 (12.5)  40/276 (14.5) 30/135 (22.3) 88520 (16.9) 158931 (17.0)
noma ar othery

Small-cell carcinoma 48646 [7.6) 15144 (34.1) TA[358 (20.4) 137/1048 (13.1) 281276 (10.1) 327135 (23.7) 997520 (19.0) 1597931 (17.1)

Carcingid 5646 [0.8) 0 1358 (0.3) 6/1048 (0.6) 1/276 [0.4) 1/135 [0.7) 0 2/931 (0.2)

* The dencminatars represent only cancers with a known stage or known histologic type, The stage was not known in the case of 14 cancers after a positive screening test and 6 after
no screening in the low-dese CT group and in the case of 4 cancers after a positive screening test, 2 after a negative screening test, and 6 after no screening in the radiography group.
The histelegic type was not known for 3 cancers after a positive screening test and 9 after no screening in the low-dose CT group and for 3 cancers after a positive screening test,

2 after a megative screening test, and 5 after no screening in the radiography group,

T Megative screening tests included tests that revealed either minor or clinically significant abnormalities that were not suspicious for lung cancer,

I The 892 lung cancers in participants with no screening test included 35 in participants who were never screened, 802 that were diagnosed during the post-screening period, and 55 in
participants who were due for a screening test.

§ The 289 lung cancers in this category (in the twe groups combined) included 28 adenosquamous carcinomas, 6 sarcomatoid carcinomas, 55 unclassified carcinemas, 1 anaplastic-type
carcingma, 1 carcinosarcoma, and 198 coded only as “nen—small-cell carcinema,”
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National Lung Screening Trial Research Team.
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Video-Assisted Thoracic Surgery
Lobectomies




Early outcomes

VATS Thoracotomy Risk ratio Risk ratio
Study or subgroup Events Total Events Total Weight M-H, random, 95% CI M-H, random, 95% CI
lionen (2011) 3 116 4 116 12.7% 0.75[0.17, 3.28] -
Park (2011) 1 136 0 136 2.7% 3.00 [0.12, 73.00) -
Paul (2010) 12 1281 13 1281 455% 0.92 [0.42, 2.02) ——
Villamizar (2009) 8 284 15 284 39.1% 0.53 [0.23, 1.24] —&
Total (95% CI) 1817 1817 100.0% 0.75 [0.44, 1.27] < Mortality
Total events 24 32

Heterogeneity: T7 = 0.00; X*=1.63,df =3 (P=0.65);”=0%

Test for overall effect: 2= 1.08 (P =0.28) MY, 1 i) WY

Favors VATS favors open

VATS Thoracotomy Risk ratio Risk ratio
Study or subgroup  Events Total Events Total Weight M-H, random, 95% CI M-H, random, 95% CI
llonen (2011) 12 116 a0 116 8.4% 0.40 [0.22, 0.74]
Park (2011) 17 136 22 136 92% 0.77 [0.43, 1.39] L
Paul (2010) 336 1281 444 1281 47.8% 0.76 [0.67, 0.85] &
Villamizar (2009) B8 284 140 284 346% 0.63 [0.51, 0.78] B
Total (95% CI) 1817 1817 100.0% 0.67 [0.56, 0.82] L3 Morb|d |1'y
Total events 453 636 .

Heterageneity: T° = 0.02; A*=5.79,df =3 (P=0.12), = 48%

Test for overall effect: £=3.99 (P < 0.0001) WE- ax 3 “ B

Favors VATS favors open

Meta-analysis of propensity score-matched patients

SURGERY

ko1 North University Hospital - APHM _ (Aix Marseille
= Cao C et al. Interactive CardioVascular and Thoracic Surgery 2013;16:244—-249 J




Pulmonary complications

(b) VATS Thoracotomy Risk ratio Risk ratio
Study or subgroup  Events Total Events Total Weight M-H, random, 95% CI M-H, random, 95% CI
llonen (2011) 5 116 5 116 7.1% 1.00 [0.30, 3.36]
Park (2011) 1 136 2 136 1.8% 0.50 [0.05, 5.45] 7
Paul (2010) 38 1281 56 1281 ©64.1% 0.68 [0.45, 1.02] i
Villamizar (2009) 14 284 27 284 26.9% 0.52 [0.28, 0.97] =
Total (95% CI) 1817 1817 100.0% 0.65 [0.47, 0.89] L 2

Total events 58 90
Heterogeneity: 7%= 0.00; }(*=1.08,df =3 (P=0.78); /?=0%
Test for overall effect: 2= 2.65(F = 0.008)

005 02 1 5 20
Favors VATS favors open

INTERACTIVE
CARDIOVASCULAR

SURGERY
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Survival

VATS Thoracotomy Risk ratio Risk ratio
Weight (% - i Y, - i Y,
" 1 systemic recurrence
Metastatic Sugi (2000) 2 48 7 5 30 0.31[0.07, 1.42] ——t
Koizumi (2002) 4 45 11 32 58 0.26 [0.09, 0.74] T,
recurrénce Tatsumi (2003) 9 118 16 121 7.2 0.58 [0.27, 1.25] T
Shigemura (2006) 2 50 1 56 04 2.24 [0.21, 23.96] =
Shiraishi (2006) 5 78 1 78 5.0 0.45[0.17, 1.25] /T
Sakuraba (2007) 6 84 5 66 25 0.94 [0.30, 2.95] — =
Yoshino (2010) 4 72 5 67 23 0.74 [0.21, 2.66] ] i
Flores (2011) 48 520 91 652 36.5 0.66 [0.48, 0.92] bl
Park (2011) 9 136 13 136 5.9 0.69 [0.31, 1.57] BB
Subtotal (95% ClI) 1151 1260 68.7 0.61 [0.48, 0.78] ¢
Total events 89 160

Heterogeneity: x* = 5.80, df = 8 (P = 0.67); 1= 0%
Test for overall effect: Z = 3.90 (P < 0.0001)

2 locoregional recurrence

Sugi (2000) 3 48 3 52 13 1.08 [0.23, 5.11] ==
Local rela pse Koizumi (2002) 2 45 4 32 23 0.36 [0.07, 1.83] e
Tatsumi (2003) 3 118 14 121 63 0.22 [0.06, 0.74] ——
Watanabe (2005) 2 221 2 180 1.0 0.81[0.12, 5.73] e
Shigemura (2006) 0 50 1 55 0.6 0.37 [0.02, 8.78]
Shiraishi (2006) 8 78 4 78 18 2.00 [0.63, 6.37] T
Sakuraba (2007) 1 84 1 56 05  0.67[0.04, 10.44]
Yoshino (2010) 0 72 2 67 12 0.19[0.01, 3.81]
Flores (2011) 20 520 33 652 13.3 0.76 [0.44, 1.31] o i
Park (2011) 4 136 7 136 32 0.57 [0.17, 1.91] !
Subtotal (95% Cl) 1372 1429 313 0.66 [0.46, 0.95] L 4
Total events 43 71 I t t i
Heterogeneity: 2* = 8.74, df = 9 (P = 0.46); 1 = 0% 0.005 0.1 1 10 200
Test for overall effect: Z = 2.22 (P = 0.03) VATS Thoracotomy

(Ai)g Marseille
Zhang Z et al. European Journal of Cardio-Thoracic Surgery 2013;44:407—414 a




Quality of Life
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Fig. 1. VATS and OPEN lobectomy SF36 scores (gray = preop, black = postop),
0 = worst; 100 = best, p < 0.05.

Handy JR Jr et al. Does video-assisted thoracoscopic lobectomy for lung cancer provide
improved functional outcomes compared with open lobectomy? Eur J Cardio-thorac Surg 2010;
37:451—455
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Sublobar resections
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Segmentectomy
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Author, date,
country, level
evidence

of

Patient group

LCSG - 1995

Outcomes

Key results Comments

5-year (or specified)
survival rate

Locoregional

recurrence /—\

Ginsberg et al.
(1995), USA

Randomized ¢
trial
(level 1b)

ontrol

Lobectomy: 125
(Wedge resection +
Segmentectomy):
122

Overall death rate
(persons/year):

Lobectomy: 0.089

Limited resection:
0.117

Inconsistent mediastinal
lymph node sampling

30% increase in the death rat
with limited resection (P =
0.08)

(persons/year)
Lobectomy: 0.020
Limited resection:
0.060

300% increase in locoregional
recurrence (P =0.008)

Ginsberg RJ, Rubinstein LV. Randomized trial of lobectomy versus limited resection for T1 NO
non-small cell lung cancer. Lung Cancer Study Group. Ann Thorac Surg 1995;60:615-22.
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Gossot D et al. J Thorac Dis 2013;5(S3):5200-5206 F 3 f
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1.07

Sublobar resection 86% (95% Cl: 75%-96%)
Lobectomy 85% (95% Cl: 80%-91%)

0.8
0.6
™
x
£
@
0.4- 347 patients from 1993 to 2011
Solid nodules <3 cm
0.21
Log-Rank Test
P-value=0.86
0.0
] | 1 I 1 Ll 1 Il I I 1 I 1 L] Ll Ll I L]
0 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180 192 204 216
time (month)
No. at risk
Lobectomy 294 281 262 234 203 162 132 106 88 n 52 31 20 12 8 6 4 2 0
Sublobar resection 53 52 47 40 35 28 18 15 13 13 7 5 1 0 0 0 0 0 0

FIGURE 1. Kaplan—Meier survival curves for 337 patients with clinical stage IA lung cancer manifesting as a solid nodule (nodule diameter of <30 mm),
separately for those who underwent lobectomy (n = 294) and SLR (n = 53). CI, Confidence interval.

m' International Early Lung Cancer Action Program (I-ELCAP) database

Altorki NK et al. Sublobar resection is equivalent to lobectomy for clinical stage 1A lung cancer in solid
nodules. J Thorac Cardiovasc Surg 2014; in press.
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Overall survival

1.0- W ame e e

08—

______ 1. Wedge resection (7= 93)

06—

2. Segmentectomy (7= 56)

3. Lobectomy (7= 90)

Survival probability

P =0.66

239 patients from 2005 to 2010
Ground glass opacity> 50% et <3 cm

o=

12.0 240 36.0 480 60.0 720
Patients at risk Months
1. 93 92 82 53 27 8
2. 56 55 45 38 21 9
3. 90 89 81 64 42 22

Tsutani Y et al. Appropriate sublobar resection choice for ground glass opacity-dominant clinical stage IA
lung adenocarcinoma: wedge resection or sesgmentectomy. Chest 2004, in press
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( \ Chest. 2013;143(5_suppl):e278S-e313S. doi:10.1378/chest.12-2359
_‘/ Copyright © American College of Chest Physicians. All rights reserved.
From: Treatment of Stage | and Il Non-small Cell Lung CancerTreatment of Stage | and 1l Non-small Lung Cancer: Diagnosis
and Management of Lung Cancer, 3rd ed: American College of Chest Physicians Evidence-Based Clinical Practice

Guidelines
Patient
n % of W/S patients Characteristics % 5-year Survival % Local Recurrence
% % able to % Size -

First Author Year Design Lobe | W/S Wedge have lobe | GGO* Stage (cm) | Lobe W/S p Lobe = W/S p
Sublobar Resection as an Electiv a_&!_t_e_r_n_ative - o S
Ginsberg 1995”%% RCT 127 120 | 32 100 few la | <3cm | 73 56 .06 ) 7 18 | 0009
Okada 2006”7 "~ Prosp” | 260 | 305 12 100 | Many | Ta  <2em | 8 8 NS | - - -
Koike 2003%  Prosp® | 159 | 74 14 100 - la  <2em | 90 89 NS 1 3 -
Large Database Comparisons o ) o B
Kates 2011° ~ SEER | 1402 = 688 - - - la | <lcm HR1.12 | NS | - N
Wisnivesky® 2010™ ~ SEER | 969 & 196 | - = - 16° la  <2cm HR1.10° NS - - -
Case-matched and Selected Uncontrolled Comparisons - ] R i
Martin-Ucar® 2005'"" | Retro 177 | 17 0 0 - Iab - 64 | 70 | NS 12 0 NS
Lwasaki200410 —— Royo |35 3] | | ocn | 73 790 Ng 4 3 Ng
El Sherif 2006'®  Retro ! 11 <Sem | s4 | 40 | 0004 | 8 15 0.02 I
Wolf 20111 Retro | 172 . <2cm | 80 590 0003 8 16 NS
[ Landrencau 1997/ Retro I  <3em | 65 58 | NS | 9 18 07
Schuchert 2007'% Retro | : I  <3cm | 8 | 8& | Ns | 5 8 NS
Schuchert 201117 Retro I <lem | 64 | 5573" | NS 3 3 NS
Campione 2004/%  Retro la  <3cm | 65 | 62 | NS 2 19 -
Kilic 200919  Retro lab = - 47 | 46 | NS | 4 6 NS |
Kodama 1997'0  Retro | la  <3cm | 88 | 93/48" @ NS 1 2/12'  NS/0.02

Comparative outcomes for lobectomy and sublobar resection. Inclusion criteria: Studies reporting comparative outcomes for lobectomy and sublobar resection from RCT, prospective
studies, large database comparisons, case-matched studies, and selected uncontrolled cohort studies up through 2012. GGO = ground-glass opacity; HR = hazard ratio of death, with
lobectomy as the reference; Prosp = prospective; RCT = randomized controlled trial; Retro = retrospective; W/S = wedge and segmentectomy. See Figure 1 legend for expansion of
other abbreviations.

aLesions that are > 50% GGO.

bLobectomy “control subjects” refused sublobar resection.

¢Propensity-matched cohorts.

dProportion with BAC histology.

eCase-matched.

fAH-highrisk-(felbelow standard-criteria for lobectomy);-case-matched series:

9Excluded pure bronchioloalveolar carcinoma. (AiX Marseille
hResults for wedge and segmentectomy reported separately.

iResults for patients able to tolerate a lobectomv/and for those who could not



( \ Chest. 2013;143(5_suppl):e278S-e313S. doi:10.1378/chest.12-2359
_‘/ Copyright © American College of Chest Physicians. All rights reserved.

From: Treatment of Stage | and Il Non-small Cell Lung CancerTreatment of Stage | and 1l Non-small Lung

Cancer: Diagnosis and Management of Lung Cancer, 3rd ed: American College of Chest Physicians
Evidence-Based Clinical Practice Guidelines

Patient
% n Characteristics % 5-year Survival % Local Recurrence
Study ' Comp- i Size

First Author Year Design romise Wedge Segm | Stage (cm) Wedge Segm p Wedge Segm p
Watanabe 2005'°  Prosp | 0 14 20 h | < 100° 93 NS 0 0 NS
Nakamura 2011''°  Retro = - 84 38 I i - 55 87 - 6 5 NS
Schuchert 2011'"”  Retro  few | 35 40 <l 55 73 NS 3 3 NS
Sienel 20087 Retro 100 31 56 la 48 80  0.005 55 16  0.001
El Sherif 2007'®  Retro . - 55 26 | ap . Bem | - - - 15 4 0.002
Okada 2005'"° Retro = - 35 123 1 < (86)°  (96)° NS 2 ‘ ”
Okada 2005 Retro - 14 64 I | 23 (39° (85"  0.0001 . - s
| Okada 2005 7 Refro 0 d L1 >3 0 ____(63) Q01 — —_—
Miller 2002 Retro  many 13 12 I-III <1 42 75 . 30 8 =

Figure Legend:

Comparative outcomes for wedge resection and segmentectomy. Inclusion criteria: studies reporting comparative outcomes for

wedge vs segmentectomy for non-small cell lung cancer up through 2012. See Figure 1, 2, and 6 legends for expansion of
abbreviations.

aAll patients undergoing wedge resection were required to have a pure ground-glass opacity; others underwent segmentectomy.
bCancer-specific survival. 4,

«

—
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Lymphadenectomy
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Lymphadenectomy

Darling G et al. J Thorac Cardiovasc Surg 2011;141:662-70
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Lymphadenectomy vs. Sampling
Evidence-based Medicine

MLND MLNS Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% ClI

ACOSOG Z0030 2011 218 525 217 498 47.5% 0.95[0.83,1.10] -

1zbicki 1998 26 76 42 93 6.5% 0.76[0.52, 1.11) -

Sugi 1998 8 59 6 56 1.0% 1.27[0.47, 3.42] »

Wu 2002 136 240 149 231 45.0% 0.88[0.76, 1.02] —

Total (95% CI) 900 878 100.0% 0.91 [0.82, 1.00] P

Total events 388 414

Heterogeneity: Chi® = 1.92, df = 3 (P = 0.59); I = 0% o:s 0=7 1 1:5 é

Test for overall effect: Z = 1.94 (P = 0.05) Favburs A'JLND Favou'rs MLNS
A Hazard Ratio Hazard Ratio

Study or Subgroup log[Hazard Ratio] SE Weight 1V, Fixed, 95% Cl| 1V, Fixed, 95% CI

ACOSOG 20030 2011 -0.06470116 0.09592608 71.2% 0.94[0.78, 1.13]

|zbicki 1998 -0.2699556 0.24748315 10.7% 0.76 [0.47, 1.24] P

Sugi 1998 -0.05669634 0.55241732 2.1% 0.94[0.32, 2.79] v

Wu 2002 -0.48287262 0.20265015 16.0% 0.62 [0.41, 0.92] S—r—

Total (95% CI) 100.0% 0.86 [0.73, 1.01] >

Heterogeneity: Chi = 3,75, df = 3 (P = 0.29); I> = 20% 035 of7 1 1fs 3

Test for overall effect: Z = 1.89 (P = 0.06)

FIGURE 1. All cause mortality (A, risk ratio; B, hazard ratio) among patients with early-stage non-small cell lung cancer randomized to mediastinal lymph
node dissection (MLND) versus sampling (M LNS) during pulmonary resection. 7V, Inverse variance; CI, confidence interval; ACOSOG, American College of

Surgery Oncology Group; SE, standard error.

‘THORALIE .. =Y
[T l@
SURBERY
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Favours MLND Favours MLNAS

Tagaki Het al. ] Thorac Cardiovasc Surg 2011; 142:477-8
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Lymphadenectomy — NO

4@b SEER Database 1998-2009
-

Hazard

1.2
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t11Y
© |
<
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Number of LN examined
- 95% CI @ Hazard ratio
Smoothed line

:

Study Cohort: at least 1 lymph node examined,

0

3

T
6 9 12
Number of lymph nodes examined during the operation

I T T T T T T T T
15 18 21 24 27 30 33 36 39

pathologic “node-negative” non-small cell lung
cancer n = 24,650

Osarogiagbon RU et al. Ann Thorac Surg 2014;in press
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VATS vs. thoracotomy

30
Right | eft @ VATS group
25 B open group
_§ 20 Right
a Left
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0

Figure 4: Number of lymph nodes removed per patient, overall (N1 and N2)
and mediastinal (N2).

Palade E et al. Video-assisted vs open mediastinal lymphadenectomy for Stage | non-small-cell lung

cancer: results of a prospective randomized trial. Eur ) Cartil\}g-rtt o ﬁi%/lésgslzt?/lﬁl;gs%lzéﬁ_-zj%HM (Ai>f [Mar;?i,l!e




VATS Lymphadenectomy

!

Lee HS et al. Semin Thoracic Surg 2012;24:131-141.

North University Hospital - APHM (Ai’f Marseille



-

carina 4 0 -' , ' AR f
s

) ‘ left 7

main bronchus

" esophagus

Lee HS et al. Semin Thoracic Surg 2012;24:131-141.
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Robot-Assisted Thoracic Surgery




RATS Lobectomies

From 2002 to 2010,
325 consecutive
patients with early-
stage NSCLC at 3
instifutions.

100~

90
80:
70
60
50
40
30
20
10

All patients

L'M\

5

Years

Park BJ et al. Robotic lobectomy for non-small cell lung cancer (NSCLC): Long-term oncologic
results. J Thorac Cardiovasc Surg 2012;143:383-9
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RATS segmentectomies

Robotic Anatomic Segmentectomy of the Lung:

Technical Aspects and Initial Results

Alessandro Pardolesi, MD, Bernard Park, MD, Francesco Petrella, MD,
Alessandro Borri, MD, Roberto Gasparri, MD, and Giulia Veronesi, MD

Division of Thoracic Surgery, European Institute of Oncology, Milan, Italy; and Division of Thoracic Surgery, Hackensack

University Medical Center, Hackensack, New Jersey

Background. Robotic lobectomy with radical lymph
node dissection is a new frontier of minimally invasive
thoracic surgery. Series of sublobar anatomic resection
for primary initial lung cancers or for metastasis using
video-assisted thoracic surgery have been reported but
no cases have been so far reported using the robot-
assisted approach. We present the technique and surgical
outcome of our initial experience.

Methods. Clinical data of patients undergoing robotic
lung anatomic segmentectomy were retrospectively re-
viewed. All cases were done using the DaVinci System.
A 3- or 4-incision strategy with a 3-cm utility incision in
the anterior fourth or fifth intercostal space was per-
formed. Individual ligation and division of the hilar
structures was performed using Hem-o-Lok (Teleflex
Medical, Research Triangle Park, NC) or endoscopic
staplers. The parenchyma was transected with endovas-
cular staplers introduced by the bedside assistant mainly
through the utility incision. Systematic mediastinal
lymph node dissection or sampling was performed.

Results. From 2008 to 2010, 17 patients underwent a
robot-assisted lung anatomic segmentectomy in two cen-
ters. There were 10 women and 7 men with a mean age of
68.2 years (range, 32 to 82). Mean duration of surgery was
189 minutes. There were no major intraoperative compli-
cations. Conversion to open procedure was never re-
quired. Postoperative morbidity rate was 17.6% with
pneumonia in 1 case and prolonged air leaks in 2 pa-
tients. Median postoperative stay was 5 days (range, 2 to
14), and postoperative mortality was 0%. Final pathology
was non-small cell lung cancer in 8 patient, typical
carcinoids in 2, and lung metastases in 7.

Conclusions. Robotic anatomic lung segmentectomy is
feasible and safe procedure. Robotic system, by improv-
ing ergonomic, surgeon view and precise movements,
may make minimally invasive segmentectomy easier to
adopt and perform.

(Ann Thorac Surg 2012;94:929 -34)
© 2012 by The Society of Thoracic Surgeons
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Marginal surgical candidates
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University of Virginia, Charlottesville
Retrospective study of 1259 patients
1999-2011
Open lobectomies

ACOSOG Z4099/RTOG | ACCP
FEV1< 50% or DLCO < 50% ppo FEV1< 40% or ppo DLCO < 40%
Age >75 years and FEV1 50%-60%
Age >75 years and DLCO 50%-60%
206 vs. 1053 patients 131 vs. 1128 patients

R Taylor MD, et al. J Thorac Cardiovasc Surg 2014;147:738-46)
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TABLE 1. Patient demographics

ACOSOG Z4099/RTOG 1021 M-PFT criteria (n = 1259) ACCP M-PFT criteria (n = 1259)
M-PFTs Non-M-PFTs M-PFTs Non-M-PFTs
Variable (n = 206) (n = 1053) P (n =131) (n = 1128) P
Postoperative complications

30-d mortality, % 0.5 1.4 .10 0.8 1.3 .09
Pneumonia, % 10.4 5.6 .002 10.6 5.8 .01
Re-intubation, % 53 1.1 .62 4.6 3.7 44
Myocardial infarction, % 2.7 0.7 .008 23 0.8 .01
Acute renal failure, % 2.8 0.7 .01 2.3 0.8 .01
Supraventricular arrhythmia, % 12.4 9.3 .16 13.7 94 .06

R Taylor MD, et al. J Thorac Cardiovasc Surg 2014;147:738-46)
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FIGURE 1. A, Risk-adjusted overall survival curve for American College of Surgeons Oncology Group Z4099/Radiation Therapy Oncology Group 1021
trial or American College of Chest Physicians (ACCP) marginal-pulmonary function test (M-PFIT) criteria. B, Risk-adjusted overall survival curve for
ACCP M-PFT criteria.

'R | Taylor MD, et al. J Thorac Cardiovasc Surg 2014;147:738-46)
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Marginal pulmonary function should not preclude lobectomy
in selected patients with non-small cell lung cancer

Matthew D. Taylor, MD," Damien J. LaPar, MSc, MD," James M. Isbell, MD, MSCL"
Benjamin D. Kozower, MD, MPH," Christine L. Lau, MD, MBA," and David R. Jones, MD™"

Objective: Current clinical trials are investigating the role of stereotactic body radiation therapy (SBRT) versus
sublobar resection for patients with non—small cell lung carcinoma (NSCLC) and marginal pulmonary function
tests (M-PFTs). We compared the outcomes of patients undergoing lobectomy with M-PFTs characterized by
2 accepted M-PFT criteria.

Methods: A total of 1,259 consecutive patients underwent lobectomy for NSCLC between 1999 and 2011.
Patients were stratified into 2 classifications of M-PFT: American College of Surgeons Oncology Group
(ACOSOG) Z4099/Radiation Therapy Oncology Group (RTOG) 1021 trial or American College of Chest
Physicians (ACCP) criteria. There were 206 patients classified as having M-PFT according to ACOSOG
Z4099/RTOG 1021 criteria and 131 patients classified as having M-PFT by ACCP criteria. The primary
endpoints of the study were post-operative complications and survival.

Results: Median follow-up was 3.8 years. Cox-proportional survival analysis found that pathologic stage
(P <.001), age (P <.001), and higher Zubrod functional status (P <.001) were independent predictors of mor-
tality. Using multivariable analysis for major morbidity, M-PFT status was not associated with the development
of a major complication following lobectomy (P = .68). M-PFT classification was not an independent predictor
of mortality when controlling for other variables (ACOSOG Z4099/RTOG 1021 [P = .34]; ACCP criteria
[P = .83]). A composite major morbidity analysis for major morbidity following lobectomy showed no associ-
ation between clinicopathologic variables or M-PFTs and the occurrence of a major postoperative morbidity.

Conclusions: In carefully selected patients with M-PFTs, lobectomy for NSCLC can be performed with
acceptable morbidity and mortality. These results need to be considered when deciding if a patient should
undergo lobectomy or other therapies for resectable NSCLC. (J Thorac Cardiovasc Surg 2014;147:738-46)

« Current trials characterizing patients as nonsurgical candidates based on
2 accepted marginal pulmonary function tests definitions may be excluding
patients from undergoing lobectomy, the current gold standard therapy for
lung cancer »

Taylor MD, et al. J Thorac Cardiovasc Surg 2014;147:738-46)
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Take-home messages

Lung resection provides tissue for pathological
and biological information

Lymph node dissection provides adequate
staging

Minimally invasive lung resection +
lymphadenectomy provides the current
landmarks to which new therapies should be
compared

Inoperable patients: do they really exist...?
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