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b
i

p={{11}
)

X

WlESE F T4k (video-assisted thoracic surgery: VATS)
REOIRRING L5 B0 5 WPR IERI A - O BT

% OmmtY, MRME Y, EEER

[BR9] RHIEERd L ONEBN I i 2 8 i o BEREETh 5, I
BOHE T O, %R L0 BERS L OB TER LT LENH D,
AWFZETIE, M OIBREE OB AT RS A L BET SR F2H 5021 5
ZEEHEmME LT,

[ FiE] B0 K AT B IR L Tl B BRI 2 52 1F 72 35 % retrospective (2774 Jpi
AT 2 AUNIZENL L7 (R TR & 3 AULETHEN. LR GREY
HWAATEE) 1200, Fn, BMIL, 6 /3B TIERE, SOPEOAE, MikRET
— ZIZOWTHRF LT,

[#5R] Maleds ™ 717 (video-assisted thoracic surgery: VATS) [ CIEUIBRTN % Jifi
ITSNTZ 83 A A XRIT, itk BN TIES RIS ET 2485 L LT, fiTal
6 Jr[AIAAT IR, e B L — AR AR, CRP d6 K UMFm O 2N 23 <7z,
[fEaa] firal 6 23 AR TREEEAS VATS (2817 2 BEQIER % 0 BHIEE AR B L ORTT
JEAFIZR B L Mt 1231 2 R B LA TS OFRIEIC R V155 2 L 3R
X7,

F—U— o BWEER, s, 6 oA TIRRE, MESE N TN (video-assisted
thoracic surgery: VATS)

VSR P S AR PR SRS
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AR FUNTHER D B — (I M A T
HY. BEE 3.6 N1 NTEEFEY DL
Lo TG Y, EEH AN O L2 55
BT DO TRITBE LA TE
TH Y. A2 A D B Y,
2D, WO TR L ORI R, i
FEIRRILEERETH Y | FEEXK Lo
RN bEEENRGWEZZ BN D, FH/D
Al B A O W1 B S L2 ds ) T AR BT R
D b NRRIER E S NTEY, FiFo
AR TR AL B HE AL TV D B, i Ch X
Hafess ™ F97 (video-assisted thoracic surgery:
VATS) B LU AR > b 3Z4EFH (robot-assisted
thoracoscopic surgery: RATS) HMEEHAEST =2 72
STWB Y, fEsk, Wi OAFROIERE L, B
Fafiric K D EEEIT N2 AR & U CrIRE 7 HipH
THE/DFIR BRI STV ey, BifE, WA
BREEE A HWD Z L2 LD NEWVAITE
HEXFT HI ENAREL o TR, BED
e P HmIE, FHEREEZ X 5 VATS « RATS
BERE R>TND Y,

R g MR O FUHIBEIR 6 L ONEERTE
I ZBEFIEMERED TR D 70 53, itk F- 30l
1B R HREOB AN LIEFICEHETH D,
Jitidgs 1= & 2 Bl BRI 13 A E O R IS HE S
PERBSREIR T2 5l S Z 3720, FHAEMi O
FERFSRECGE IS K U ABEER DO EER & 72 2 ifi
RVIESIEOSIHELZ T 20ERH Y |
Mtk B3 0 BER 3 L OV THETS N BB & 72
%Y, Eio, FWIEERS R D ORI 2
UNEY T =29 CORRITONT, BFTE
DOIERERE ML ENAREICHE L L OmE
X, activities of daily living (UL T, ADL) &
PO N D HIREN A REICH ELT LD
WERROND Y,

TR IR ET OO EE B 25 RE D3 T 12 AT A
B HEZTnDEOHENRLATY
% %, Nomori 5 ¥ 13 6 45 [BI#AT HEHE 2 SR
(Z L. IrAT— R R MEEORETIEITE 7 H O
AITIHRER A EICIR T L2 Z &2 L Tun
%o W2 00 FAIBEPR [ 130 AT PR RE
=, RFEIRAE. TiAT ADL g2 ) 3 BHE %
EW o ToiEN D L, EENHARE S & Ot
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FEIEYIR T D VATS I28B1T 5 4 72 RIS
HILTWRV, Z D7D ARMFSE Tl s B
WE P 5 B OEENMAGE, A1
WepgRE. IR L QYR B RIN 7 2 5T 5 Z
& T OB TS L O 53T 2 E N5
T L, BEUIbREE DI ARATES S L
BT 2K F2ALNMCTHZE2HMME
L7z,

o. wigesiik

1. WHREF

AN B TRRE T, 2019 44 H »»
5 2020 4F 3 AICHE R RBHPEICB N T
JitifEs & 2 &4 VATS (2 CEELIRIT 252 1) 7=
BEIC LFEME LTz, ®REEE&AHEEITH
L., BB SITOREDTIZBN T, i
EORET #BEL L, L OICAIFREIC
B DIUTLIFARN B LA TS B £ e fiff
[3.0 B (2.0-4.0 A ) : median (25%-75%ile) ] %
By hATRA L ELTHY, O2 HUWN
[CHESL U (REPR TR, @3 HULET
HALL728E GERMIBTED) © 2 BEICH TR
i U7, RWFIEIZE 1T 5 BN T O EFIT R
FENTT TIEA L BRI W T, BT
BAZEOFEHbED, ASFY L THITAHE
ThHIREE] & Lo, BRANEEITFTRI#IC
WITENETELRWEE L L=,

2. FHMmEE

PR RLER D B A, PER. body mass
index (LA, BMD., BEFEJEE, fiv A WRJE
F& %% (brinkman index: BI). ffr g1 « 1B B Al
6 oy MIAATHREE, i Al f2 PE R RE. Mafe B
L— o HENE, fFERE BFEOR
M RrA A2 =B R (left ventricular ejection
fraction: LVEF) | Migf#&> —# [(8 Mk
. C reactive protein: C S JHMEEH (LU T,
CRP)]. ¥ A 7 — ¥ (pathological Stage) .
SUV (standardized uptake value) max, 4= &
IKEEFELE (performance status: PS) . firiz APt
BE BN TS B2 i LT,
@D 6 5y I TRRBE

firal - JBBERT 6 20 AT BRAEZ I E L 72,
6 o3 AT IR EER N A RE 2 7F 42 7 «
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— IV RBITT AR THY, B 30 m DY
REM APV IRLCHEHAL, 6 5O
BATIRBE A RE L Y,
QW RER E

WHTC BT D %I MEMTE &, % —F &,
% — WAl k3= iYL AAE  (diffusing capacity of
the lung carbon monoxide: %DLco) % Fi A& L
7o [ B AR a2 OFEAERDFE) & T-HIE
(%) Z=HH],
@Ml N 1 — BRI

itz OfafE KL — U BiENBHkEETOH
WA ERLek N DA LTz,
@ HIT/E S B = : LVEF

Fe BRI ERIE, ODIRIC 31T 2 R Rl O
RIETHY | AEHRITAE—RREHED
e BILRARMABREICH T 2EHETRIND,
E%%@ﬁ%@Eﬁf@@i 55%LL EE T
%7,
® CRP

Mg AT — % D —>Td 5 CRP 1LY
ARG FITEOS Ly RIEVETR B DO Z W0
SOOI AL TVS Y, B
FE ORI L% 1 H B OF — & Zii4&
L7z,
® SUVmax

FDG ('*F-fluorodeoxyglucose) -PET
(positron emission tomography) /CT (computed
tomography) TIHZE DEMBEEZ R T DI,
SUV ZHWb LS, #5 L7z FDG O&IZXE
THRIOEEOLTHY | &2HITH—ITK
WRED AT LT HE (SUV =1) LH~T,|
ffEDERMTH H0E RS, HE~DFDG
THNIARE—TH DD T, I HEFRENE G
LM (SUV F KfiE : SUVmax) %A% =
EMZN, GRS, REEITERZE. U o i
W2 W, RS2, FRZWEICHW S
ns 11)O
D A7 — (pathological Stage)

iR D AT — () 13 T 5 IVHIC
X4y S TER D | [FHEERI 2 TNM 75355 (55 8 hi)
IZkoTiEESR TV P, BGE) b
'L,
@ IRHEFEEE (performance status: PS)

PS X &H IR DIELE T, i OIBEIT #,
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B RHEICHVWSNS Y B ATEIC
BIFAHIBORBREZ RL, 0025 4 D 5 B
WX ST 5,

3. BETERA

PRI HT IR, B 2 BRI TR (I
%2 BUWNIZ BN ARTERS) & IERWIART
B (%2 3 BLL L CHSRITERS) (2o
L. 2 BRI 381 2 e 22 2 1Tt s D 72
VNt fRE. Mann—Whitney U test &, » 7 =
U—Z8T x ZFRELMEH Lz, 28t
B CHBEENMGONZHB B L OEEOHRE
MHYRA7 EINHERNEZHHALEEE TS
20 AT 4y 7 BRI & R LT, f#
HT 12 1% SPSS (IBM Statistics Ver.27) % F \»
Too 2B T AT 4 v 7 ERSHT TIRERZAE
Boa R WATH= 0, FERHIBITHE=1 & L.
SR ANTE 2 W o, ST ZE B A ln . T
AT 6 3 IR TRERE, Mgl R L — 5 1R
SUVmax, CRP ({fi%2 1 HH) & A LTz,

EKHETIME 5% & L, FBEfTANIC T E
HHRMEDOMEFR 21T o T2,

4. 1HIERVECE
ATV L I R FAT I3 e i AR ATE S i B D
KAz T CHEmB L, K§ERES : R02-107)

M. WEEHER

VATS ZEGJ BRI 2 JifT L 72 85 4 & XF 51T,
RO REERN B S 24 2R 834 % 7
HIBRITHE 30 44, FERHAARTRE 53 A I2HE 1T
L7c, BRANVEMEDREICIT 72 o T2 B 13 IEARAT
HY. (N=2) Tholz, FHHITRETITE
P17 4 (56.7%). ZPE134 (433%). FF
FEBITHETIZ B 264 (49.0%) . Zott
274 (51.0%) Toh iz,

FEARBMED 2 BERM Lo Tl Fln, PR,
BMI, MZJ# +5 % (Brinkman Index: BI). PS.
LVEF. J# A7 — (Pathological Stage) (235
WTHRBRRZEZZIRD N o712 (1),
2 BELLBE TIXAAT 6 7 RIZRTTRREE, Ml KL
— R EMR., % CRP, SUVmax IZH &
IRFENRO BTz, WRTMFREERE XA B 2
DD Lo To, BHITES R (B
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&1 WS OEARIECE S 5 FHIATRE & B TR IERE O Lk

SO FHIATRE F R HAATRE
TH H (N = 500) (n = 30) (n = 53) p fE
i (k) 702 + 9.4 69.7 + 8.3 713 + 10.1 0.057
PERI (44) 2otk 40 13 (43.3%) 27 (51.0%) 0.910
Fk 43 17 (56.7%) 26 (49.0%)
BMI 232 +35 22.6 + 4.1 23.9 + 3.0
2N B LA TS B2 (H) 3.0 (2.0-4.0) 2.0 (1.0-2.0) 4.0 (3.0-5.0) < 0.001**
Brinkman index (B2JHF5%%) 578.7 = 741.6 5233 + 671.3 625.6 + 867 0.395
Performance status (4B K AEFFIZ) 0.593
0 78 28 (93.0%) 50 (94.0%)
1 5 2 (7.0%) 3 (6.0%)
LVEF (%) 519 +17.2 53.1 = 16.8 50.5 = 18.9 0.138
J#& A7 — (pathological stage) 0.062
I A- 1B 57 26 (45.0%) 31 (55.0%)
I A~IIB 26 4 (15.5%) 22 (84.5%)
WRE EAFAERE  median (25%-75%ile)  n (%) XHGEO7ZRUN t BiE  Mann-Whitney U test xR IRE
*p=.05 *p=.01
LVEF: £ == BiH#  (left ventricular ejection fraction)
BMI: body mass index
Performance status: 0: =< [EZR <IEENCTX 5, Hpai &R U HEAEEDBHIEZR <ITZ 5,
1: POIRAIIZIE LD TEENIHIRR S 45 23, BT RIHE CLEESCE > TOMEEIFITH 2 LN TE 5,

BATHE : 00 FERHBTH : 1) 2R EK
ETHIMEIFRAETOR Y ZAT ¢ v 7 [ElR
ST I RTET 6 2 AT EEREE (OR=0.989,
95%CI : 0.975-0.998, p = .044), Jig ¢ N L
— B HE (OR=1.979, 95%CI : 1.038-
3.773,p = .024, 4 fin (OR=1.151, 95%CI :
1.035-1.280, p = .005) . fiit%2 CRP (OR=1.582,
95%CI : 1.019-2.458, p = .045) |[ZHE AN
DI (F3), SUVmax 1A BZEZNED
BRI o T,

V. % %¢

Wt DIFIRN B AT B U2 5285
& LT, IR 6 AT IERE, MafE v — 2
BEE W AR T CRP OZER N S,
WrHT 6 /3 TRERED R I3, W7k B ST T
DO FEMESICE G5 2 LR I LT,

6 47 A TRERE e KR B B s & AHBA N
bY ., BEEANFHEE U TR T R BEH
KN4 B OHE T B & AR H 88 & 3 B
THLHMESN TS Y KT LI

I 6 IR THREE S R H FRA TSI D E S & X
ML Chh., o BWBITESIZ O N -
- ATREMER B B & % A7~ Hattori & 713,
JiliE 35 L ORI iE 5 FAREF] (N= 321)
B W TN AR FEIE U A 72k DI RT
6 Zr AT EERE & ORRET A TV, ITET 6 57 ]
AT RERE A O AR A OHC BT 5 2
LARWA LTWA, E7-. Hayashi b ¥ 13
PRI DT i% BF 1% U, A EfENT 21TV,
IrAT 6 23 A T REBE DS PR 1% B R 33 22 oD 1~ I K]
T EHELTEY, 6 pEBAITIE
BENINRBER (B G5-T 2 e D Z L &20R
L TW5D, KO ENL S, Al
BT 2 E S B X Ot B AR RE 2 Tl
95 BT 6 oATRERILE S TH H 2l
EHEHTHD Z ERREI NI,

LR AT OFE R S HalE B L— B E
R OIER N B TORER & LTl &
N, WE R v — BB R O B AT ik
HIRR ., T 55 D 5 B8 3 R O TR il R D [K] 1
ICR VG5 EOBMEORELH Y MA T,
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ESUEN FHIBRTRE FERIABATRE p fE LS s
(N = 83) (n = 30) (n = 53)
fiTHT 6 43I TIEEE (m) 492.5 + 81.1 541.4 + 73.7 453.8 + 90.3 0.018%* 0.680
IRBERT 6 A TERRE (m) 434.9 +90.4 4652 + 92.8 403.6 *+ 86.8 0.138 0.442
B (kg 272 +93 28.1 75 263 +9.8 0.511 0.185
AT % 85 IS 2 (%) 111.1 = 21.5 117.8 + 312 105.6 = 24.6 0.234 0.290
AT % —&E (%) 97.2 + 23.1 99.1 £+ 29.3 953 + 21.1 0.268 0.076
7711 % % DLco 105.8 = 34.2 1053 + 37.2 106.1 + 29.1 0.921 0.012
Fafze Fv— o HEEHM (H) 37 £25 29+19 52+28 0.001** 0.925
itz aiHESH Y (%) 22 7 (23.5%) 15 (28.5%) 0.083 0.511
7L 61 23 (76.5%) 38 (71.5%)

HifERE (k% 1 BH) (u D | 11715 = 9070 13250 = 9100 10475 + 7850 0.603 0.132
CRP (Jfi#% 1 HEH) (mg/dl) 5.90 + 2.20 3.70 = 3.10 7.50 + 2.50 0.048* 0.577
firtefEpE H¥ (R) 10.1 £5.9 8.8 = 6.4 11.9 £ 5.1 0.094 0.495
SUVmax 8.47 * 6.26 6.63 +7.12 9.68 + 6.54 0.050%* 0.572
SRR n (%) RSO 7Z2W tARE Mann-Whitney U test ¢ _IEIRE
*p = .05 *p = .01

DLco: diffusing capacity of the lung carbon monoxide: —&{l i & il yEHLHE

CRP: C reactive protein: C S5 H
SUVmax: Standardized uptake value max

K3 THuYRAT 4y 7 BEURSHTIZRT DIEBRAAMT B LESICRE T 5 EIK

n=2_83
BAEY: Odds Ratio 95% CI pfiE
7R 6 S FIAMTEERE (m) 0.989 0.975 - 0.998 0.044%*
M N L— o HESE (R) 1.979 1.038 - 3.773 0.024*
il k) 1.151 1.035 - 1.280 0.005%*
SUVmax 1.124 0.958 - 1.350 0.171
CRP (ffit 1 HH) (mg/dl) 1.582 1.019 - 2.458 0.045*
2V AT 4 v 7 BlRSHT Model x* p < 0.05

Hosmer-Lemeshow test = 0.167 HI'ERIHER : 59.2%
TEIBAL  BHEIATRE . 0, FERIBTRE 1

SR AR

*p = 0.05 **p = 0.01
CI: confidence Interval

SUVmax: standardized uptake value max

CRP: C reactlve protein: C i A

TA v RL—HEFOLHEREOE A
SHLFEKE LT, BEBFHIRESND, £72
IZTRERNLZ & S22 T L7 RN T2 D8
oA A ZE T TV D, Ml N — o BER
BT L > THIRP, B AaHE %z b 2 2
BER IO B A2 RIFT 2 ENEZ LI, RIFSE

B W T H A TERED — K T 5 AlREMEN
AN AT (W

2RENER, v AT v T [BUR AT ORGSR
D> BTt CRP & il 23 1A BlE PR 2 A | B8 -9
HRFE L TREENTWS, BEOREIC
X5&. CRRIIBEDOKRED 2L ENT
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Factors associated with early ambulation in patients following
video-assisted thoracic surgery for lung cancer

Naoki MAKI ", Naohiro KOBAYASHI ", Yukio SATO "
Y Department of Thoracic Surgery, Faculty of Medicine, University of Tsukuba

Abstract

Objective: Early mobilization and exercise are important issues in perioperative management following
lung cancer surgery. In order to prevent postoperative complications, it is necessary to promote patient
ambulation and early mobilization in early postoperative period. The purpose of this study was to
investigate the factors associated with the number of days of walking after surgery in lung cancer
resection patients at our hospital.

Methods: Patients who underwent lung cancer resection using video-assisted thoracic surgery (VATS)
at the University of Tsukuba Hospital were retrospectively divided into two groups: those who became
independent in walking in the postoperative ward within 2 days (early walking group) and those who
became independent after more than 3 days (non- early walking group) . Data of patient age, BMI,
6-minute walking distance, presence of complications, blood test data, and pathological diagnosis were
examined using Mann—Whitney U test and logistic regression analysis.

Results: Among 83 patients who underwent VATS lobectomy, preoperative 6-minute walking distance,
duration of thoracic drainage, age, and CRP were identified as variables associated with the number of
days to achieve independent walking after surgery.

Conclusion: Our findings suggest that the association between preoperative 6-minute walking distance
and early mobilization and walking acquisition after VATS lobectomy could be used as an indicator of
early independent walking acquisition after lung cancer surgery.

Key words: Early mobilization, Lung cancer, 6-minute walking distance, Video-assisted thoracic
surgery (VATS)



