Lymphadenectomy is Unnecessary
for Pure Ground Glass Opacity
Pulmonary Nodules
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NCCN Guideline

* Lymphadenectomy

— A minimum of three N2 stations sampled or
complete lymph node dissection



t

BAC
(Bronchiolo-
alveolar
carcinoma)

IASLC/ATS/ERS 2011 CT findings

AAH

(Atypical adenomatous Ground glass

hyperplasia)

AlS Ground glass, possible small solid

(Adenocarcinoma in situ)
< 3 cm diameter

component or bubble—like
lucencies

MIA

(Minimally invasive
adenocarcinoma)
< 3 cm diameter

< 5 mm invasion

Ground glass or part solid nodule;
< 5 mm central solid component

v

Invasive adenocarcinoma
(non-mucinous or
mucinous)

Part solid or solid; occasionally
ground glass or bubble-like
lucencies
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NCCN Guideline

* Lymphadenectomy

— A minimum of three N2 stations sampled or
complete lymph node dissection




Pulmonary carcinoma: 2647

Metastatic carcinoma: 6S0

Primary lung cancer: 1857

Solid tumor: 1139

Lack of pre-operation

chestCT: 13

Recurrent lung cancer: 3

Expiration during

hospitalization: 3

Pre-operation chemotherapy

or radiotherapy: 23

GGO:

768

Pure GGO: 327

Part-solid GGO: 441
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Solid predominant Solid nodule,

part-solid GGO exclude




Tablz 1. Patient demoeraphics for pure GG0 and part-solid GGO0 sroups

e GO Oy Datolid GO oualie
Aze(Vear) 572421040 63281003 <001
Gender (%) 0.01
Male 112 (34.25) 191 (4331)
Farmale 215 (65.75) 250 (36 69)
Cardiopulmorary dissass (35) 127 (38.84) 198 (44 90) 0.09
e (%0} 53016 21} 22 (18 55} 039
Faemi by his tory (%6) 65 (21.10) 38(362) <001 I
history ALl ] ]
lumaor size (om)
GGO past 1.09:0.49 206=0.87 <001
Solid part 0 1.08=0.75 <001
Operative mathod (9 ) <0.01
Wadgs rsaction 217 (66.36) 120(2721)
S esmentectommy 19(5.81) 30(6.80)
Lobactonmy 91 (27.83) 288 (6553)
Bilobactonmy 0 @) 2(0.45)
Lymgh node stations 3.42=1.60 44421 60 <0.01
N2 stations 2.312081 2.54=0.88 <001
N1 stations 112118 193126 <001
Lymgh node mmber 10,7827 82 1480815 <001
N2 stations 7.60=6.25 8.75=5.88 <001
N1 stations 312385 6.02=4.77 <001

Pura GGO{32T) Patt-solid GGO{M]L)  pvalus

Histology (%) <001

AR 145 (44.34) 200434

hiTA S0 (30.25) 353534

LEA 46(14.07) S6e(21.77)

=A 37(11.31) 272{BL.BE)

2QC 0 2(0.43)

Other cancer 0 12272
T Btage 71) <001

0 145 (44.34) 200434

1z 142 {43.43) 146(33.1)

1t 3o 32(11.79)

2a 37(11.31) 217 {4921)

2b 0 1{0.23)

3 0 0

4 0 3(1.13)
M stage (32) <001

0 324 (B59.08) 4118320

1 0 S{2.04)

2 0 153 (340

N Iymphad snectomy 3090 6(1.36)
Chylothorax (56) 7 (2. 14) 14(317) 1.336
Racumence (4 0 250(633) <0101
Dhzease related Death (34} 0 13(253) <001

GGO: Grovnd glaz: opacity; AR Adenocaminomain site; MLA- hMintmally imasive
adenpearcinoma; LBA Lepidicpred omiant adenocaranoma; IPA: Invasive-predominant

adenpearcinoma; SO0 Squamous call carcinoma



Table 2. Patient demographics for GGO-predominant and solid-predominant part-solid GGO

nodules
GGOpredominant Solid-predominant pvalue GGOpredominant Solid-predominant pvahie
part-sohd GGO(Z07T) part-sohd GGO(234) part-sohd GGOZ0T) part-sohd GGO(234)
Age(Year) 62.01=0.82 64.43=10.10 0.0 Histology (%) =0.01
Gender (%) 0.61 ATS 20 (9.66) 0
Male 87(42.03) 104 (44.44) MIA 20(14.01) 10(4.27)
Female 120(3797) 130(35.36) 1LPA 61(29.47) 35(14.96)
Cardiopulmonary 284251 110(47.01) 033 IPA 04(45.41) 178 (76.07)
disease (%) sQC 0 2(0.85)
Smoking (%) 31(1546) 3002157 01 Other cancer 3(1.45) 0(3.85)
Family history (%) 21(10.14) 17{7.26) 029 TStage (%) =0.01
Cancer history 28(13.33) 33(14.100 0.86 0 20 (9.66) 0
Tumor size (cm) la 00(43.48) 56(23.93)
GGO part 1.80=0.84 2322086 =0.01 1b 21(10.14) 31(1329)
Solid part 054030 1.35=0.66 <0.01 3 74(35.75) 143(61.11)
Operative method(?4) =0.01 7h 1(0.48) 1(0.43)
Wedge resection 69(33.33) 31(21.79) 3 0 0
Segmentectomy 16(7.73) 14(398) 4 14048 4071
Lobectomy 121(38.45) 168(71.79) N stage (%) 078
Bilobectomy 1(0.4%8) 1{0.43) 0 195 (94.20) 216(9231)
Lymphnode stations 120108 [ 3ES P LEVH 1 3(145) 6(2.36)
N2 stations 251001 256085 0.50 3 5(242) 10(427)
N1 stations 1.83=1.33 2.03=1.20 0.10 No 4(193) 2(1.71)
Lymphnode number 1343717 16.01=8.77 =0.01 lymphadenectomy
N2 stations 214524 038636 0.03 Chylothorax (%) 6(2.90) 8(3.42) 0g?
N1 stations 5.20+4.53 G6.68=4.88 <0.01 Recurrence (%) 5(242) 23(9.83) <001
Dizeaserelated Death
(%) 2{0.96) 11{4.70% 0.02
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adenocarcinoma; LPA: Tepidic-predomiant adenocarcinoma; IPA: Invasive-predomimnarnt

adenocarcimoma; SQC: Squameous cell carcinoma



Table 3. Patient demographics for paitents receiving lobectonmy or bilobectonty for small

nodulas with GG0 component.
Pure GGO-prad omunant 2 alid pred ominant pvales Pure GGO-pred ominant & olid -pred ominant pvalee
GGOND] t-solid GGO(12 t-solid GGOC1E GGEOE1) partsolid GGO(12Y)  partsolid GGOL165)
Age(Year) 37.88=0.00 62219 63.47=554 <00 Histolozy (%6) <001
Gender (s 0.28 AR 212308  4(328) 0
hial= 2531870 32(42.62) &0 (40.83) MIA 27Q29.67) 13 (10.66) 3 (1.78)
Famalz 62 (68.13) TO(37.38) 100 (35.17) LEA 16(17.55) 44 (36.07) 24(14.20)

Cardiopulmonary  3134.07) 47(38.532) &0 (40.83) 0.57 IPA 27Q29.67) 61 (50) 134 (79.29)
diszaze () sQC 0 0 2(1.18)
Emaolcing () 1920.88) 18 (1557 33(19.53) 0.57 Other cancer 0O o 6 (3.55)
Familv history (%)  1920.88) 12 (9 840 1207100 <001 T Stage (%4) <001
Cancar story (363 13(14.2 11 (9.0 21(12 43 047 o 2123.08) 4(3.28) o
Tumaor size (cm) la 33(3824) 48 (30,30 20(17.16)

GGEO part 133056 211=091 2432087 <001 1k 2(2.20) 15 (12.30) 26(15.38)

Solid part 1] 0.61=0.43 1. 70=0.67 <001 a2 15(16.48) 53 (43.44) 112(66.27)
Crperative method 071 M 0 0 0
(%a) 3 0 1(0.82) 0

Lobectonry SL(1000 121 (99.18) 163 (G041} 4 0 1{0.82) 2(1.18)

Bilobectonw O 1(0.82) 1055 M stags (%) 002
Lymph nod= 003 (1] o1 (100) 117 (95 90) 135 {8172
stalions 475131 5122117 4042120 211 1 0 2({Lsh) & (3.33)

M2 stations 240085 2.61=0.82 2502084 00s 2 1] 3(2.46) 8 4.73)

M =T e TR e | L St 52 Chylothorax (32) 1{1.1% 3(246) 373 024
Lymph nodz 001 B Becumence (%) 1] 1(0.82) 18(11.24) =001
numbar 17.03=8.00 1571=5 54 18.34=854 003 | | Dizsease related

M2 number 10.04=7.15 8344355 10.21=6.52 0.05 § ) Death (32} 0 1(0.82) 11(6.30) 001
M1 number 6533 64 7362377 815437 Cancer speaific
Svrvival (Wonth) 36.40=21.76 4552:2092 48.20=21.73 <001

GGO: Ground glass opacity; AR : Adenocarcinomain site; MIA Minimally imasive
adanocarcinoma; LPA Lepidic-pred omiant adenocaranoma; IPA: Imvasive-predominant

adanocarcinoma; S0C: Squamous cell carcinoma




Teble 4. Nultisariate analvsis for the lobectomy mtents with lymph node metastasis

Warizhlas HE 03 CI paloe

ander

Famalz 1

hiale 273 107-7.08 004
Age
=60 vears 1

>80 vears 073 030-1.33 051
Cardiopulmonary diszase

Mo 1

Yas 122 045312 063
Emaolcine

Mo 1

Yas 04386 0131.51 028
Family History

No 1

Vas 101 0224 57 058
Cancer History

No 1

Vas 045 006-3 47 043
GGO property

Eolid-predominant part-solid GGO 1

GG O-pradominant partsolid GGO 060 0253160 031

Pore GGO 0 0~5.26x10% =001
Lxmph node stabons
=4 1
=4 0443 0151.11 0038
Lmph node mmbers
=15
a1%

GGO: Grovnd Glass Opacity. All the variables in the table wars included Are, Gender,
Cardiopulmonary dissase, Emaleine , Family history, Cancer History, GGO property, Lyvmph
node stabons and Lymph node mumbers.



Discussion

* Clinical early stage lung cancer
— Lymph node metastasis rate: 9.1%~25.8%

— Radical lymph node dissection
* Better outcome

 Matsuguma et.al and Flores RM et. al

— No lymph node metastasis in GGO-predominant
early stage adenocarcinoma



Discussion

GGO with Surgical Resection

Pure GGO | GGO-predominant Solid-predominant
part-solid GGO part-solid GGO
Lymph node 0 3.87 6.83
metastasis rate (%)
AlS+MIA ratio (%) 74.62 23.67 5.12
Recurrence rate (%) | O 2.42 5.83

GGO with Lobectomy or Bilobectomy

Pure GGO | GGO-predominant Solid-predominant
part-solid GGO part-solid GGO
Lymph node 0 4.92 8.28
metastasis rate (%)
AlS+MIA ratio (%) 22.73 13.94 1.78
Recurrence rate (%) | O 0.82 11.24




Cancer Specific Survival
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Discussion

* Risk factors for lymph node metastasis in
multivariate regression

— Male gender
* More female in pure GGO group

— Solid part ratio

 Hazard ratio

— 0:0.6:1 in pure GGO, GGO-predominant part-solid GGO and
solid-predominant part-solid GGO group

— Harvested lymph node > 15



Discussion

 Matsuguma et.al and Flores RM et. al

— No lymph node metastasis in GGO-predominant
early stage adenocarcinoma

— Our study

* 4.92% lymph node metastasis rate in GGO-
predominant part-solid GGO group

— Small patient number and categorized pure GGO
and GGO-predominant part-solid GGO as the
same group



Limitation

* Retrospective study

— Patients being excluded due to profile missing

e Extent of lymphadenectomy

— Depend on the surgeon’s judgement



Conclusion

* Pure GGO patients

— Do not need lymphadenectomy

* GGO-predominant part-solid GGO patients
— Lymph node sampling

* Solid-predominant part-solid GGO patients

— Radical lymph node dissection should be
considered.



