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= Age :risk factor (cancer occurrence, operation, treatment)

» Traditionally old age is contraindication for operation

= (Qctogenarian for lung cancer surgery : limited implementation
» STSrisk calculator : age is independent factor (13.2%, 275)

* Old aging : developing -> Increasing demands for treatment Lung cancer older patient
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Variables Category All Age % Age <80 % Age >=80 % P-value |
N=182,520 N=151,584 N=30,936 16.9
Age 69.06+10.98 66.03+9.41 83.89+3.57 <.0001
Sex <.0001
Male 126,455 69.3 106,960 70.6 k 19,495 63.0
Female 56,065 30.7 44,624 29.4 7 11,441 37.0
SEER Stage <.0001
Localized 41,147 22.5 35,961 | 23.7 ( 5,186 16.8
Regional 47,859 26.2 41,757 27.5 | 6,102 _ 19.7
Distant 78,652 43.1 64,720 427 13,932 450
Unknown 14,862 8.1 9,146 6.0 7 5716 18.5
Histology _ | - <.0001
Adenocarcinoma 84,709 46.4 75,876 50.1 8833 28.6
Squamous 42,124 23.1 35,604 23.5 6520 21.1
NSCLC, others 35,006 19.2 22,257 | 14.7 | 12749 412
SCLC 20,253 11.1 17,478 11.5 _ 2775 _ 9.0
Sarcoma and others 428 0.2 369 0.2 59 0.2
Number of Comorbidity | 7 - <.0001
0 40,504 26.7 34,994 29 _ 5,510 | 17.8
1 35,206 23.2 28,137 233 7,069 22.9
2+ 75,874 50.1 57,517 47.7 18,357 59.3
Treatment | » - <.0001
None 52,053 28.5 31,473 | 20.8 _ 20,580 _ 66.5
Yes 130,467 71.5 120,111 79.2 10,356 335

2012-2019 Lung cancer diagnosed (K-CURE, 2025 X|57Xt =H|eh=CH=2])
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Pulmonary Resection in Octogenarians With Stage I
Nonsmall Cell Lung Cancer: A 22-Year Experience

Malcolm V. Brock, MD, Min P. Kim, BA, Craig M. Hooker, MPh,

Anthony J. Alberg, PhD, Margaret M. Jordan, RN, Carmen M. Roig, RN, Li Xu, BS, and
Stephen C. Yang, MD

The Johns Hopkins Medical Institutions, Baltimore, Maryland

Table 3. Postoperative Complications Experienced by 30
Octogenarian Lung Cancer Surgical Patients: Johns Hopkins
Medical Institution, 1980-2002

Number of Number of Deaths

NATIONAL

Total 68 (1980-2002), 30d-mortality : 8.8% (n=6)
5years0S:34% (la: 61%, Ib: 10%)

Complication (Postoperative
Events (% Days Until Onset
Complications Total Cohort) of Complications) ] ] i ] i I 1 1 | L L | i L
1.00 4 1.00 -
Pulmonary embolus 1(1%) 1(3 days)
Atelectasis 3(4%) L o o
Prneumonia 3(4%) 2 (4 days; 3 days) E} &y 5.. p-Hs E' 0.75 P
ARDS 1(1%)  1(10 days) zx 3 z
Prolonged air leaks (=7 days) 12 (18%) E 1) E
Pleural effusion 1(1%) (73] & L‘ (] 0.50
Myocardial infarction 2 (3%) E 801 i 5
Dysrhythmia 12(18%)  1(2days) = Stages Vi ...} £ .
Change in mental status 3 (4%) g_ (n=27) - i Stage | 3_ il fonn } Stage IA
Respiratory failure 4 (6%) e 0251 1-. (n=41) P iy 51[‘;19:133;5 ﬁ
Systemic sepsis 2(3%) = i ® Euinan
Other 1 [1%} 1 (21 da)'s} n=31 n=18 =11 n=5 -’"r;g n=2 Sta n=21 n=14 n=9 n=h =3 n=2 Sta I
= = = = = ge 1 . ge
Total 45 0009  p=16 n=6 n=4 n=3 p=2 n=2 Stages |-V s it b I ne2 n=3 n=1 n=1 StagelB
T T T T T T ! ! } ! i !
ARDS = adult respiratory distress syndrome. 1z 36 60 &0 100 120 Lo " o o o b
Months After Surgery Months After Surgery

Malcom V Brock, et al, Ann Thorac Surg. 2004 Jan;77(1):271-7
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Lung Cancer in Octogenarians

Elizabeth M. Blanchard, MD,* Konstantinos Arnaoutakis, MD,T and Paul J. Hesketh, MD}

TABLE 1. Surgical Series in Patients Older than 80 yr with Non-small Cell Lung Cancer
No. of Predominant Type Percent MLN Predominant Postoperative
Author Patients of Surgery Pneumonectomy  Evaluation Stage Mortality S-yr O8  VATS
Dominguez-Ventura 379 Lobectomy (63.3%) 6.6 93.4% 1 (67.1%) 6.3% NM 9.2%
et al.l®
Okami et al.#! 367 Lobectomy (66.8%) ] ] 1(60.9%) NM NM
Wada et al."® 225 NM NM NM NM 22 NM
McVay et al.'® 159 Lobectomy (96%) 2 NM [(100%) 1.8 NM 100
Suemitsu et al.1% 146 Lobectomy (54.1%) 0.7 100 LI {75.3%) NM NM
Brokx et al.”® 124 Lobectomy (70%:) 12 NM 1 (64%) 4 24
Tkeda et al.?® ] Lobectomy (63.3%) 0 86 1(76%) 4.1 57.4¢
Dillman et al.2! T0 Lobectomy (84%) 1 NM NM 1.4 NM
Brock et al.?? 68 Lobectomy (69%:) 1.§ 80.9 I (60.3%) 8.8 34
Port et al.™ 6l Lobectomy (75.4%) 6.5 100 I (44%) L6 38
Mun and Kohno.24 55 Lobectomy (67.2%) 0 NM I (B0%) 36 NM 100
Pagni et al.** 54 Lobectomy (79.6%) 1.8 NM 1(76%) 3.7 43
Aoki et al.*® 49 Lobectomy ( 100%) 0 44.8 I(100%) 2 52.5°
Chida et al2” 48 Lobectomy (89.5%) 4.2 100" 1 (62.5%) NM NM
Bolukbas et al.*® 47 Lobectomy (66%) 43 100 1(38.3%) 43 NM
Matsucka et al.2® 40 Lobectomy (60%:) 0 40 1(87.5%) ] 569 B3
Mizuguchi et al.3 40 Lobectomy (80%) 0 Ul I (60%) 0 42 27.5
Naunheim et al.*! 37 Lobectomy (70.2%) 13.5 NM 1(95%) 16 NM
Ginsberg and 37 Lobectomy and wedge 81 NM NM 8.1 NM
Rubinstein®? resection (63.3%)
Muraoka et al.3* 33 Sublobar resection (69.6%) 0 33 1{100%) ] NM
Shirakusa et al 3 33 Lobectomy (63.6%) 9.1 100 1(54.5%) 0 55
Osaki et al.** 33 Lobectomy (66.6%) 9.1 NM 1 (48%) 3 32.3
Koizumi et al.*® 32 Lobectomy (100%) ] 594 1 (68.8%) 12X 46.64 53
Hope et al*” 20 Lobectomy (60%) 15 NM I (50%) L0 NM
Hanagiri et al.* 18 Lobectomy (50%) 0 NM 1 (50%) 1] NM
Harvey et al.3? 17 NM NM NM NM 17.6 42
McKenna* 9 Lobectomy (77.7%) 11.1 100 I(100%) 0 NM 100

Low Op Mortality (mostly <10%)

Cancer stage : related to survival outcome
Adenocarcinoma : better outcome

Lung cancer related death < 50%
Retrospective, single center

Mostly lobectomy

Open or Pneumonectomy: morbidity risk

Elizabeth M Blanchard, et al, J Thorac Oncol. 2010 Jun;5(6):909-16.
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Results of Lung Cancer Surgery
for Octogenarians

Haruaki Hino, MD, Tomohiro Murakawa, MD, Junji Ichinose, MD,
Kazuhiro Nagayama, MD. Junichi Nitadori, MD, Masaki Anraku, MD,

and Jun Nakajima, MD Total 94 (1998-2012, stage ), 30d-mortality : O
5years 05 :57.5%

Table 2 Postoperative co-morbidity, mortality and summary of cause of death
Co-morbidity

Pneumonia 13
Percuianeous fracheal catheter 6 Cause of death
Mechanical Ventilator 2 Il yne cancer-related death 13 |

Delirium ] Died of nonmalignant diseases 12
Empyema 4 Other cancer-related death 1
Prolonged air leak (>7 days) 3 Surgical mortality 1
Arrhythmia 3 Unknown 2
Postoperative bleeding 2 Total 29
Gastrointestinal bleeding 2 Details of died of nonmalignant disease

Postoperative hypoxia 2 Pneumonia 5
Bronchopleural fistula l Cerebral infarction 2
Chylothrax 1 Heart failure 2
Cerebral infarction 1 Acute subdural hematoma 1
Total 26/94 (27.7%) Trauma 1
30-day mortality 0/ (0%) I

Rupture of Thoracic Aortic Aneurysm

BPF: bronchopleural fistula

Haruaki Hino, et al, Ann Thorac Cardiovasc Surg 2015;21: 209-216
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Outcomes After Surgical Management of Early- e
Stage Lung Cancer in Octogenarians: An In-Depth
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Post-surgical mortality rates by age group

Analysis of a Nationally Representative Cohort

lan C. Bostock, MD, MS,® Adam H. Fox, MD, MS,” Ralph C. Ward, PhD,"

Kathryn E. Engelhardt MD, MS,* Farhood Far]ah MD,¢ Chi-Fu Jeffrey Yang, MD,*
Robert A. Smith, PhD, Barry C. Gibney, DO, Gerard A. Silvestri, MD, MS,>* for the
American Cancer Society National Lung Cancer Roundtable (NLCRT)

90-day mortality following LC surgery 1=year mortality following LC surgery

= — agess-69 g 4 — age6s-69
— 7o-74 — 70-T4
T5=19 75-T9

— 80 and above — 80 and ahave

2006 2008 2010 012 2ma 2016 2018 2006 2008 2070 2m2 2014 2016 2018

Maortality (%)

B 30-day
G0-day
B 90-day
© -
- -
] I I I I

70-74 75-79

Age group (years)

MEDICARE database (2006-2018)
1-yr mortality : 15.2 % vs 7.3% (65-69)

lan C Bostock, et al, J Thorac Oncol. 2025 Jun;20(6):786-798
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Surgical outcomes and quality of life in octogenarians with
early-stage non-small cell lung cancer: a prospective cohort
study

Louis Gros,*"* Rowena Yip,** Wenchao Ma,” jeffrey Zhu,” fiafang Zhang,” Sydney Kantor,” Sivang Cai,® Andrew ). Kaufman,® Andrea 5. Wolf
Ardeshir Hakami-Kermani," Daniel Nicastri,” Dong-Seok Lee,” Kimberly |. Song,“ Brian Housman,” David F. Yankelevitz,” Emanvela Taioli,"
Claudia I. Henschke," " and Raja M. Flores," for the IELCART [nvestigators®

Characteristic Overall N = 884" <BO Years N = 770" =80 Years N = 114" p-Value”
Length of stay (Days) 3.00 (2.00, 4.00) 3.00 (2.00, 4.00) 3.00 (3.00, 4.00) 010
ICU" Care required 9 (10%) 6 (D.8%) 3 (2.6%) 010
Postoperative complications 714 (24%) 168 (22%) 46 (40.4%) <0.0001
Pulmenary 55 (6.2%) 45 (5.8%) 10 (8.8%) 023
Air leak greater than 5 days duration 38 {4.3%) 30 (3.9%) B (7.0%) =0.9
Prieumothorax req. CT” reinsertion 4 (19%) 4 (0.5%) 0 (0%) 058
Other pulmanary event 11 (5.2%) 9 (0.1%) 2 (0.2%) 100
Cardiovascular 57 (6:4%}) 45 (5.8%) 12 (11%) 0.06
Atrial arrhythmia req. treatment 51 {5.8%) 40 (5.2%) 11 (9.6%) 1.00
Ventricular arrhythmia req. treatment 4 (05%) 4 (0.5%) 0 (0%) 058
Other CV event 3 (0.3%) 1 (0.1%) 2 (4.3%) 012
Gastrointestinal 4 (05%) 2 (0.3%) 2 (18%) 008
lleus 1(D1%) 0 (0%) 1 (1.8%) 022
Hemataology 7 (08B%) 6 (0.8%) 1 (0.9%) 1.00
Blood transfusion 7 (0.8%) 6 (0.8%) 1(0.9%) 100
Urolagic 122 (13%) 90 (12%) 32 (28%) <0.0001
Urinary tract infection 11 {12%) 7 (0.9%) 4 (3.5%) 026
Urinary retention req. catherization 113 (13%) 83 (11%) 30 (26%) 006
Discharged with Foley catheter 23 (2.6%) 16 {2.1%) 7 (6.1%) 0.29
Meurology 13 (L5%) 7 (0.9%) 6 (53%) 0.0032
New central neurological event 1 (05%) 1 (D:1%) 0 (0%) 100
Delirium 12 (1.4%) 6 (0.8%) 6 (5.3%) 0025
Infection
Chylothorax req. medical intervention 3 (03%) 3 (0.4%) 0 (0%) 1.00
Miscellaneous 6 (0.7%) 6 (0.8%) 0 (0%) 1.00

30-day readmission after surgery 37 (42%) 29 (3.8%) B (7.0%) 013
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Adjusted Overall Survival by Age Group

Survival Probability

024

Age Group

= <80 Years

HR = 1.66 (95% CI: 0.97-2.85)
014 = 280 Years [§ )

p=0.084

0.0

0 12 24 36 48 80 72 84
Time (months)

Prospective (2016-2024)
5-yr 0S : 84.2% vs 87.3% (younger patients)

Louis Gros, et al, Lancet Reg Health Am. 2026 Mar 13:56:10 1428.
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Product—Limit Survival Estimates

0.5 H

0.6+

0.4 4

Survival Probability

0.2+

0.0

[+ Censored|
Log-rank test : <.0001

Octogenarian Overall Survival

| Surgical Treatment Non-Surgical Treatment None Treatment

T
0 1000

TIME

T
2000

s Surgical Treatment

s Non-Surgical Treatment

messssss None Treatment

3-Year 75.23 (72.49-77.74) 43.83 (41.17-46.46) 14.08 (12.78-15.44)
5-Year 59.96 (56.46-63.28) 27.7 (24.95-30.51) 6.56 (6.1-7.04)

Local Stage (SEER), 2012-2019

2012-2019 (K-CURE, 2025 XM|57X} =AH|st=LCH=])
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Nonagenarians: Outcomes after lung cancer surgery
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Hely Ollila ®, Amina Tidjani ®, Bernard J. Park, David R. Jones @, Prasad S. Adusumilli @

LoNo 1
LoNo 2
LoN2 3
LloNo 4
LoNo 5
LoN0O 6
LOILR, NO 7

2 RN g

2 kRN g

& LoN2 10
LRN2 11
LR.NO 12
LR.NO 13
Lo,No 14
Lo,No 15
LO.NO 16
LoNO 47

‘\

I

z5 6% +%

Alive
Dead
Recurred

Lobectomy

Limited resection

Nodal status

o

-
N

N
S

w
[=2]

48 60
Months since surgery

-~
N

(-]
s

@0
o

Total 17 (2001-2021), Op mortality : O

Overall survival : 43 months

Hely Ollila, et al, Lung Cancer, 2025 Aug:206:108632
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Operation risk : tolerable
= Proper patients selection

Increasing Morbidity: cardiovascular (arrhythmia), Urologic complication
During follow up period, Lung cancer related death is not high (<50%)
Adenocarcinoma, Lower Stage : favor outcome

Pulmonary function Test : indicator (post operative outcome)
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Survival of Octogenarians with Early-Stage Non-small Cell Lung
Cancer is Comparable Between Wedge Resection and Lobectomy/
Segmentectomy: JACS1303

Takahiro Mimae, MD, PhD', Hisashi Saji, MD, PhD’, Hiroshige Nakamura, MD, PhD’, Norihito Okumura, MD,

PhD*, Masanori Tsuchida, MD, PhD?, Makoto Sonobe, MD, PhD®, Takuro Miyazaki, MD, PhD’,

Keiju Aokage, MD, PhD®, Masayuki Nakao, MD, PhD’, Tomohiro Haruki, MD, PhD®, Morihito Okada, MD,

PhD"", Kenji Suzuki, MD, PhD'*", and Masayuki Chida, MD, PhD'*"?
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1.0
0.8
£ 06"
=
[
£
£ 04+
02 —— Wedge resection
’ —— Seg +Lob
=092
0.0 <
| | I I
0 1 2 3 4
Years
Number at risk
Wedge resection 66 64 55 42 10
Seg + Lob 90 #3 15 57 13

895 (2015-2016, 82 institutions)
3-yr 0S : 86.5% (wedge) vs 83.7%

Takahiro Mimae, Ann Surg Oncol. 2021 Nov;28(12):7219-7727
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Sublobar Resection for Non-Small Cell Lung  [# enectror upatss|
Cancer in Octogenarians: A Prospective,
Multicenter Study A Other cause of death B Lung cancer death
Takahiro Mimae, MD, PhD," Hisashi Saji, MD, PhD,* Hiroshige Nakamura, MD, PhD,? os 0.5
Norihito Okumura, MD, PhD," Masanori Tsuchida, MD, PhD,” Makoto Sonobe, MD, Pl
Takuro Miyazaki, MD, PhD,” Keiju Ackage, MD, PhD,” Masayuki Nakao, MD, PhD,”
Tomohiro Haruki, MD, PhD,” Morihito Okada, MD, PhD,""'® Keniji Suzuki, MD, PhD,'®" 84 ot
Ichiro Yoshino, MD, PhD'*'? & £
‘ < = — W/Seg
1.0 = £ é 0s — Lob
[ o
0.8 01
E 0.0 P=0.30
= 06 T T j T T T
7 0 1 2 3 4 5 0 1 2 3 4 5
o i T e i Years Years
g 04 Number at risk Number at risk
S—vear 05 rate W/seg ar B3 79 62 40 31 W/seg a7 B9 79 B2 40 3
02 - WJIIISEE 54.7% E43.ZE ; 1.?%]‘ Lob 322 299 271 237 186 120 Lob 322 299 271 237 186 120
— lob  66.8% (60.8%~72.1%)
. P =0.090
| I | ]
0 1 2 3 4 5 892 (2015-2016, 82 institutions)
Years
Number at risk 5-yr OS : 54.7% (sub-lobar) vs 66.8%
I/seg 97 B9 79 62 40 31
ab 322 289 271 237 186 120

Takahiro Mimae, et al, Ann Thorac Surg. 2023 sep;116(3):543-551.
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Feasibility of different types of lung resection for early-stage non-small cell
lung cancer in octogenarians: A systematic review

Antonio Sarubbi “""* @, Giovanni Tacchi “®, Filippo Longo *, Luca Frasca”,
Valentina Piccioni "' (@, Pierfilippo Crucitti®
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Author, Year

Clinieal

Sex Sample Type of Resection Complications os DFS
size slage
Igor Saftic et al., 151 (M}; a57 Es 0.7 % (LOB); 9.3 % 43.6 % NA NA
2021 [4] 106 (F) (SLR)
Mimae et al., 76 (F); 85 161 1A 899 (LOBY; 30 % (SEG);  Grade > 2: 17.6 % (LOB); 3Y 05 86.5 % (WR); 83.7 % NA
2021 [11] M) 42 % (WR) 229 % (SEG); 10.5 % (WR) (SEG + LOB)
Mimae et al., 31 (M); 27 58 1A 6.2 9 (LOB); 155%  Grade > 3 3.5% (WR); 13.3  3YOSB8.9% (WR): 755%  3Y DES: B5.2 % (WR);
2020 [&] (F) (SEG); 48.3 % (WR) % (LOB + SEG) (SEG + LOB) 74.1 % (SEG); 67.1 %
(LOB)
Jhala et al., 2024 93 (M); 93 189 ES 69.8 % (LOB); 3.2 % 56.8 % (LOB); 66.7 % (SEG); NA NA
[13] (¥) (SEGY; 21.2 % (WR) 37.5 % (WR)
Mimae et al., 260 (M) 419 76.8 % (LOB); 23.3 % Grode =2- 22 % 5Y (08 62,2 % (SLR); 70.7 % 5Y DFS 46.8 % (SLR);
2023 [12] 159 (F) (SLR) {LOB) 59.4 % (LOB)
Chan et al, 2022 5550 (M) 11490 ES 69.6 % (LOB); 30.4 % NA Sy 05 48.5 % (LOB); 44 % NA
5] 5940 (F) (SLR) (SEG); 40.8 % (WR)
Huang et al_, 3578 (M); 7861 1A 40.3 % (LOB); 4.5 % NA Sy 0S5: 35.8 % (LOB); 25.2 NA
2022 [2] 4283 (F) (SEG): 20.5 % (WR) % (SEG); 25.8 % (WR)
Mimae et al., &5 (F); 91 156 1A 57.7 % (SEG + LOB); Grade >2: 1006 % (WRY 17.8  3Y¥ OS86.5% (WR) B3.7%  5Y DFS 54.8 % (SLR);
2021 (M) 42.3 % (WR) % (SEG + LOB) {SEG + LOB) 63.9 % (LOB)
Vazirani et al,, 129 (M}, 205 1 59 % (LOB); 39 % (SLR) NA Sy 08: 83 % (LOB) 61 % NA
2018 [14] 76 (F) (SLR)
Matsunka et al,, 123 (M}); 174 Es 74.7 % (LOB); 10.3 % Grade =3: 24 % Sy O5: 48.3 % NA
2015 [15] 51 () (SEG): 13.8 % (WR)
Dell'Amore et al., 58 (M); 15 73 1A (77 %) 60.3 % (LOB); 17.8 % 41 % 5Y 08 60 % (LOB, SLR) 3Y DFS 90 % (LOB); 92
2014 [1] (F) 1B (8 %) (SEG); 21.9 % (WR) % (SLR)
A (15 %) 5Y DFS 79 % (LOB); 78
% (SLR)
Zhang et al, 39 (M); 13 52 ES 61.5 % (LOB); 7.7 % 56.3 5% (LOB); 5Y 05 21.5 %(LOB); 18.7 % NA
2012 [16] (F) (SEG); 30.8 % (WR) 25.0 % (SLR) {SLR)
3Y 05 61.8 % (LOB); 58.3
9% (SLR)
Okada et al., 30 (M); 14 44 IA; B 32 % (LOB and SLND); 23 % (LOB and SLND); 14 % 5Y 08 50.5 % (LOB and NA
2012 [3] {F} 68 % (SEG or WR or {SEG or WR or LND) SLND); 421 % (SEG or WR

LND)

or LN

13 studies (17,073)
Lobectomy (67.7%)
Segmentectomy (13.2%) Wedge (19.1%)

OS, DFS : similar
Lobectomy : more complication

Antonio Sarubbi, Surg Oncol. 2026 Feb:64:102345
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Product-Limit Survival Estimates

All-Cause Death Survival Probability

| Lobectomy Limited Resection

=
Log-rank test : 0.4714
0.6
>
£ 164
Ke)
3
o
a
S
2 044
3
0.2
0.0
T T : :
o 1000 2000 2000
TIME
Lobectomy s | imited Resection

3-Year 75.83 (72.30-78.97)
5-Year 62.09 (57.72-66.14)

75.31 (70.50-79.45)
56.62 (50.12-62.60)

Local Stage (SEER), 2012-2019

2012-2019 (K-CURE, 2025 XM|57X} =AH|st=LCH=])
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: 80-84

Age

: 85+

Age

Product-Limit Survival Estimates Product-Limit Survival Estimates
1.0 0 Age . 80'84
Log-rank test : 0.6220 Log- K test:0.8544
b4 0 og-ranifes Lobectomy Limited Resection
§ 051 %us_ """"""" 3-Year 77.58 (73.83-80.86)  79.67 (74.45-83.94)
All
3 1l %Mi 5-Year 64.9 (60.23-69.17) 60.68 (53.23-67.31)
; % Cancer- 3-Year 82.99 (79.52-85.93)  84.58 (79.69-88.38)
I 1 specific | s5_year | 74.54(70.15-78.39)  75.16 (68.24-80.78)
0,04 004
1 EIII][I ZEIIEII] SEIIEI[I 1 I]‘[IEI ZEI‘I]EI SI]‘[IEI
TIME TIME
Age >= 85
Product-Limit Survival Estimates Product-Limit Survival Estimates
1 o Lobectomy Limited Resection
Log-rank test: 0.1326 Log-rank test: 0.0928
08 bl 3-Year 69.07 (53.85-80.16)  71.81 (56.97-82.29)
> > All
% . £ fed 5-Year 44.41 (27.1-60.37) 57.16 (39.08-71.68)
% % Cancer- 3-Year 71.3 (56.24-81.97) 81.61 (67.50-90.02)
¥ 04 204 -
5 5 Lobectomy specific | 5.year | 60.04 (42.41-73.83)  74.95 (58.53-85.62)
024 024
Limited Resection Local Stage (SEER), 2012-2019
004 80 : : . o "
1000 e zm 0 b TIE “ - 2 3‘ 2_201 9 (K_CURE, 2025 X-”57x|- —;F—j:”g!-%EHQl)
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Worsened long-term outcomes and postoperative complications
in octogenarians with lung cancer following mediastinal
lymph-node dissection

Masayuki Chida>*, Muneo Minowa®, Yoko Karube®, Syunsuke Ebab. Yoshinori Okadac.

Shinichiro Miyoshi=, Takashi k N
0.8
8
< 08
Cause of death in each group £ i
3 04 Wit
NDZ (n=23)  NDO-1 (n=25) 0.2 oy AN
All deaths 21 13 NS % 365 730 1095 1460 1825
Cancer extension 11 7 NS Survival time (days) Tot a| 4 8 (’I 9 8’] _2006)
I Other disease 9 2 I P=0.092 Fig. 2. Cumulative survival curves for ND2 and NDO-1 groups.
Dementia 1 0 _
Heart disease 2 0 ND O 1 VS ND 2
Liver disease 1 0
» _ - 0 0
Interstitial pneumonia 1 1 i 5 VI’ 0S: 543 %o VS 21 -7 %0
lleus ] 1 o 08
Other cancer 1 0 L Stage |:61.9% vs 28.6%
Others 3 0 2 '
Unknown 1 1 NS gddy TR ND2
NS, not significant. *Hospital death. 0.2
% 365 730 1095 1460 1825

Survival time (days)
Fig. 3. Cumulative survival curves for pathological stage | subset in both
groups.

Masayuki Nakao et al, Interact Cardiovasc Thorac Surg. 2009 Jan;8(1):89-92
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Safety and prognosis of limited surgery for octogenarians with
non-small-cell lung cancer

Akira Okada, MD, PhD - Tatsuhiko Hirono, MD, PhD
Takehiro Watanabe, M D, PhD

A 1.01c
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L L
8 L
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g 6 b
£ !
& 4 =---= Limited surgery
o i
2 :
Radical surgery !
0.0 _ . . !
0 2 4 4] 8 10

Years after surgery
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44 (1996-2008)

Sub-lobar resection or Limited LN dissection

5-yr 0S : 50.5% vs 42.1% (limitied)

Akira Okada, et al, Gen Thorac Cardiovasc Surg (2012) 60:97-103
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Prognostic Impact of Mediastinal Lymph Node
Dissection in Octogenarians With Lung Cancer:
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JACS1303
(A) (C)
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—+—ND2 group —+—ND2 group
o 2
E’ as E na
E E oA
E o E
= =
™ E i
-% &2 Ig oz
@ p=0870 2 p=0.908 622 (Lobectomy, 2015-2016), 82 institutions
L Blsumendiymen eyl "L S AR 3-yr 0S : 79.7% (NDO-1) vs 79.3%
Murmbar at risk VEEH'E Number at risk Years . _ . 0 o
oo ms e e oe s o e i R - . Matching 3-yr 0S : 89.6% vs 81.1%
(ITap. 414 170 196 245 5q 0 MOz 114 107 ar T4 24 0

Masayuki Nakao et al, Clin Lung Cancer 2022 May;23(3):e176-e184
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Surgical extent
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» |obectomy & Mediastinal LN dissection : standard therapy
» Sub-lobar resection : Similar outcome or non-inferior with Lobectomy
* Mediastinal LN dissection : increase operation time, morbidity, no survival outcome gain

» Sub-lobar resection and reduce Mediastinal LN dissection field : considerable option for octogenarian
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Comparison of surgical and radiotherapy outcomes in octogenarians
with early-stage non-small cell lung cancer: a SEER database a T -
retrospective cohort study

1.004 J_T!".h
2 T~y SN
1 : P o W A = 0.751 Ty T
Wenxuan Hua' - Zhigang Zhang' - Lianfang Ni' - Xinmin Liu 8 L - s
s L=
e e e 8 -
@ 0501 o Y0
l'_ﬂ =} i 3 '*‘H-H.',
B L TN M
e it :
g °*] p<00001 Sttt s
32% 60% il A . ; . . .
0 12 24 36 48 B0
30% 30% Overall survival(months)
- a0% ?{}C Number at risk
N - wery232 1956 1758 1359 1018 730
265 i Radiation {2288 1948 1432 870 533 297
i None {976 542 342 200 112 72
2% ' — 0 12 24 36 a8 60
- 10% Owerall survival{months)
2%
? 0% SEER 17 database (2000-2020). 26.5% USA
20% 2011 2012 2013 2014 2015 2016 2017 2018 2015 2020
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 ——Surgery =——Radiation =——None = Bath Octogenarinas proportion increase (<25% -> 30%)

RT increase (31.2%->49.4%)
Median OS : 67 M (surgery) vs 33 M

Wenxuan Hua, et al, Aging Clin Exp Res. 2025 Feb 27; 37(1):53.
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Et Demographics and Outcomes of
Local stage Lung cancer patients with aged 80 and above

Total 5186 %
, Operation 995 19.2
M Operation
Chemotherapy 383 7.4
B Chemotherapy
Radiation 1024 19.7
Radiation
Operation + Adjuvant chemo. 83 1.6
Operation +
Adjuvant chemo. | None 2701 52.1
None

Local Stage (SEER), 2012-2019

2012-2019 (K-CURE, 2025 XM|57X} =AH|st=LCH=])
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Etc.

All-Cause Death Survival Probability
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Product-Limit Survival Estimates

0,8

0.6

044

Survival Probability

0.2

004

Log-rank test : <.0001

+ Censored

T T
0 1000 2000
TIME

s Surgical Treatment msssssssm Non-Surgical Treatment mssssss== None Treatment

Surgical Treatment Non-Surgical Treatment

None Treatment

3-Year
5-Year

75.23 (72.49-77.74) 43.83 (41.17-46.46)
59.96 (56.46-63.28) 27.7 (24.95-30.51)

14.08 (12.78-15.44)
6.56 (6.1-7.04)

Local Stage (SEER), 2012-2019

2012-2019 (K-CURE, 2025 XM|57X} =AH|st=LCH=])
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Preoperative Considerations

*» ECOG Performance Status

»= Charlson Comorbidity Index

= Albumin : nutrition status index

» Lung function (PFT with DLCO)

» Pre-Rehabilitation : reduce complication

» Physiologic (biologic) age

Anca Pislaru, et al, Geriatrics 2024, 9(4), 101:
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Conclusion
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»= Lung cancer surgery in Octogenarian : feasible

» Lobectomy & mediastinal LN dissection : not mandatory

» Any treatment (include surgery) : favor outcome than no treatment
= Considerable patient selection & Surgical plan

» The need is increasing (Aging society progress & Screening expansion)
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Is the Outcome of Pulmonary Resections due to
Non-Small Cell Lung Cancer in Octogenarian
Patients Worse?

Ali Cevat Kutluk, MD, Hasan Akin, MD, Altan Ceritoglu, MD, Celalettin Ibrahim Kocaturk, MD,

Salih Bilen, MD. Yasar Sonmezoglu, MD. and Kemal Karapinar. MD

Table 1 The distribution and comparison of the postoperative complications of the
two groups graded according to Clavien-Dindo
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Grade Complications Group 1 n (%) Group 2 n (%) P

1 Wound infection 13 (4) 2(4.4) 0.37
1 Arrhythmia 47(13) 11(24) 0.04
11 Pneumonia 33 (9.5) 4 (8.5) 0.57
1l Acute renal failure 11(3) 2(4) 0.42
Ila Prolonged air leak 49 (14) B(17) 0.32
Ila BPF + empyema 7(2.5) 1(2.2) ().66
Illa Respiratory failure 21 (6) 4 (8.5) 0.31
1B Postoperative bleeding 14 (4) 1(2) 0.47
IVa Myocardial infarction 4(1) 00 0.63

BPF: bronchopleural fistula

Group 1 (282, 70-79) vs Group 2 (42, Octogenarian)
5 years OS : 42.5%, median survival : 50 Mvs 49 M

Survival Functions
107 T GROP
\. 100
L 200
-ﬁil 41 D-censered
=2 00-congoied
0.5 111*
4
,
£ -
=
“ I— " -
5 04 ~n L_
024 ]
0.0
L 1 r ] 1 T
il 2000 4000 E0,00 BD.00 100 00
TIME
“ig. 2 The survival analysis of the two groups.

Ali Cevat Kutluk,

et al, Ann Thorac Cardiovasc Surg 2019;25:95-101
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Specific risks and outcomes of octogenarians post-lung cancer

resection: our 5-year experience

Hiral Jhala®, Jennifer Whiteley, Mathew Thomas

Jhala et al. Risks of lung cancer resection in octogenarians

Median OS5, years

2 —— A1 5.8
= —— A2 4.4
-~

g —— A3 2.5
» ~ 1B 3.8
> A 38
E | B 5.1
2 l . —~ IlIA 13
B T T T ! -~ B 19

LB 2 4 G i ]
Years

Median DFS, years
2.3
28
1.6
4.5
20

0.8 Total 189 (2016-2021)

20

2.4 5Year OS:38.2%

Hiral Jhala, et al, J Thorac Dis. 2024 Dec 31;16(12):8192-8203.
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Lung cancer surgery for patients aged 85 Years and Older: A
retrospective study

Yasushi Mizukami , Yasuyuki Nakamura, Ryunosuke Maki, Hirofumi Adachi

10 4y
Department of Thoracis Surgery, NHO, Hokkaldo Cancer Center, Sappara, Japan L 5.05 Median Survival Time
By 43,99 (95% CI: 30.8-56.3%) 52 months (95%C1: 42-67 months)
0.8 L;,
z 0.6 L
5 *hy |
(-8 i
Causes of death identified in 42 patients. = h'qj
n =42
0.2
Cause of death n (%) Lung cancer 19 (45.2)
Other cancer 8(19.0)
Pneumonia 4 (9.5) 0.0 |
Cardiovascular 3(7.1) g y ) J ' : v
ok 2 (4.8) 0 20 40 &0 80 100 120 140
: Months
Perioperative 1(2.4) Nn: " ";: - . . " " 8
Others 5(11L.9)

Total 77 (2009-2023), Op mortality : 1 (1.3%)
5-yr 0S : 43.9%

Yasushi, Mizukami, et al, International Journal of Lung cancer, volume 1, Issue 2, June 2026
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