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BEY: PFAN ALK IS 5% (uniport video-assisted thoracoscopic surgery, Uni-VATS)FZ LK i 5%
(multiport video-assisted thoracoscopic surgery, Mul-VATS) P 1 - K 42 78 A5 /N 20 i ifi 48 (non-small
cell lung cancer, NSCLC)MRIAARJE X MithBEMIFIGFRE . Fik: NA20174E7H 2201942 H A 14
JIAE b3k 1= e I S0 B2 A2 e s B it i UT B (290 FINSCLC R 3, WA M 41 - & 19 R ] . R
it . ARFIFRAE . SEIMITA . A RR, HBRHET 5 AR S R A 1A H B FEV 120 {E A H Fi
HHE . vk EIIHE (carbon monoxide diffusion capacity, DLCO)TRIE M A 4L . BHEIKE &
Bk, &R : Uni-VATSH 5 Mul-VATSAL IF AR . w22 R B84 75 L (P=0.392, 0.263),
i) s BT S R e K e R B R AT B X (P=0.145, P=0.356), HAKS . WAk, Wt
(6] 2% S Bi 12 2% L (P=0.013, P=0.035, P<0.001); M4HE % AREH1RMARE S 3K IS
FE#, Uni-VATSH i #K T Mul-VATS4 (P=0.002, P<0.001), RJF47 KM 2T L5 E L
(P=0.059); W EBEARFUERMITIGE LS, Uni-VATSAAYFEVISZINE K T HME A 40t . &%
RIS 5 BB B35 T Mul-VATS4 (P=0.042, P=0.044, P=0.033), DLCOTIM{E 4T 43 W4 6
WY 22 5 (P=0.062) ; ARJ5 1 H WG LIRE LA, PIALIG ) RE A5 46 br 22 5 X o481 2% 3 L (P=0.383,
P=0.966, P=0.116, P=0.060). ZEit: Uni-VATSZANSCLCHi M-I Bx A J5 fili o 45 475 A5 5 S 300 Py 4
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Evaluation of pulmonary function injury after uniport

video-assisted thoracoscopic surgery radical resection of

Abstract

non-small cell lung cancer
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Objective: To evaluate the damage degree of pulmonary function after radical resection of non-small cell lung

cancer (NSCLC) by uniport video-assisted thoracoscopic surgery (Uni-VATS) and multiport video-assisted
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Keywords

thoracoscopic surgery (Mul-VATS). Methods: In July 2017 to February 2019 in the science city of sichuan
province hospital thoracic surgery accept vats lobectomy 290 NSCLC patients, observe the 2 groups of patients
with operation time, intraoperative blood loss, postoperative complications, pain score, chest-drain duration time,
and comparing the preoperative and postoperative forced expiratory volume within 1 second (FEV1), the percent
predicted FEV1 (FEV1%), the percent predicted diffusing capacity of the lung for carbon monoxide (DLCO%)
as well as stair-climbing test results in 1 week and 1 month. Results: There were no statistically significant
differences between Uni-VATS and Mul-VATS groups in average operation time, blood loss, incidence rate of
pleural effusion and pulmonary infection (P=0.392, P=0.263, P=0.145, P=0.356), and significant differences in
flatulence, pulmonary atelectasis and chest-drain duration time (P=0.013, P=0.03S, P<0.001). Pain scores of the
Uni-VATS group were significantly lower than those of the Mul-VATS group on the first and third day after surgery
(P=0.002, P<0.001), and there was no significant difference on the seventh day (P=0.059). Pulmonary function
comparison between the 2 groups 1 week after surgery showed that the FEV1, the FEV1% and the number of
steps in the stair-climbing test in the Uni-VATS group were significantly higher than that in the Mul-VATS group
(P=0.042, P=0.044,0. P=033). There was no significant difference in the DLCO% between the 2 groups (P=0.062).
Comparison of pulmonary function 1 month after surgery showed no statistically significant difference between
the 2 groups (P=0.383, P=0.966, P=0.116, P=0.060). Conclusion: Pulmonary function injury after lobectomy in
the Uni-VATS group is less severe than that in the Mul-VAT'S group.

uniport video-assisted thoracoscopic surgery; non-small cell lung cancer; pulmonary function
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5 SERAE Tk R e . F AR AN
H@ﬂfﬁﬁj(non-small cell lung cancer, NSCLC)E"JH‘E
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5T 3B . FE M B 8% (video-assisted thoracoscopic
surgery, VATS)lirtUIBR AT 14N, B 1%
R0 25 AT BRI W R A . PR AP FR A Y i 2
At 2 Mg AP} B2 A ) R, N4, AL
% (uniport video-assisted thoracoscopic surgery,
Uni-VATS) W51 1 A2 g ShBF B2 A= 195G, BF
g3 e W H AR R AR B R ) . R AR S R R
iE A AR A B A AR PR A O AT R
{HH R 5 RE e AB il T RE AR U A R B, HL ik
AFHTA o AR 33 53 %) L Uni-VAT S T2 L 5 45
(multiport video-assisted thoracoscopic surgery,
Mul-VATS) i AR [ ) TR 642, P4 Uni-VATSAT
Jils k0 B I 2 1 A L 4 9 9 R S B il B BE 45 43
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1 MK E5FE
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PARRHE: DIGIR S E S TFARE; 2)F
18~80% ; 3) KRR A 2 FARE . HEBR bR
#E: 1) RS A TIBIH e A 355 2) AR fif &1 il
PIBR; 3)MBUIBE s 4)&Mibiks; S LS I F
ARy 6)HE TN 7)RAATALIY &5 8) B IFA
M PERHZEME M . RE . Bl O TR
G DB . NBUE T . NI ) A R T
& o %R ABEF X B E KK GRS, FEHL A
L2 (Uni-VATSHL ) FI 2 fL2H (Mul-VATSHL) , #7E
ARG PEALG o 5 B R IR B A bR e, B3R YT R
HE T HERR bR, WBIBRZEE, FEEERY
KRR o A R 7E 28 DU 11 48 ) 2 3k 1 g 5 2
RHEZ R WA, BENEFEERE.

P A20174E7 H 2201942 H F P4 I Bl 24 5%
B Be B S8BT T AR IBIT BFINSCLC R #4276,
HeB AR e e il ) B 4s ) . Bl BeVIBRS 1) . 4l
VIkR20 . FWF AR 186 . %4kl REris
AT F 3] . R A A T EH A IFE SR 1400, A
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AWFFRIL A 2000 &, HHPUni-VATS
Has3fl, Beifl, L7261, Fi(60.95£10.43)
%5 Mul-VATSH 13701, H7s6], e, ik
(60.83+9.49)% . WLl B HEIEFME . WIRFEE . &
EREE . MR o A T A R 22 S RS R
M (P>0.05, #1), HAMK M,

1.2 FRAE
955 1] 4 2 Uni-VATS I Mul-VATS i 12 F A
5 32 Bifi o (CBR il R ORUH ) D BR RN 1Y B

10L, 11, 12, 1341, ZZMk B 253 130 Bl a 45
4L, 5, 6, 7, 8L, 9L, 10L, 10R, 11, 12,

1341, PO A& S UE M R . XUR S RUE
B OB E A BRI, Uni-VATSHLZE 55 5 /il 7]
Bt . R R LA S 2B 4R AT 3~4 cm TR
Io, EHE RS O, R Sk
Jes N T A AR 2 2% U0 1 5E ;. Mul-VATS# L)
AT S 7 R BRSO 21,5 em D T, M s
Sk EEFL s MORTER 4D BB K 3~4 cm DI 1T,
JEBEAEIL; B EIMBBEMK L2 cm V)

HHRULEN2RGEEEA, A0 EE5E A0 L, Rl EfEfL, PARBAES T BIRIEALLRE
Flf1452R, 3a, 3p, 4R, 7, 8 R, 9 R, 10R, A7,

F1 WAREGRFELLE
Table 1 Comparison of clinical characteristics between the 2 groups
I PRAFAIE: Uni-VATS#] Mul-VATSZH p
ER /% 60.95 + 10.43 60.83 + 9.49 0.834
P /15

5 81 75

i > o 0.814
BMI/(kg-m ) 23.19 +3.17 23.73+3.22 0.128
U QEEER 366.14 + 453.10 330.29 + 423.92 0.492
VI ftie /451 0.654

el 38 26

panaali 21 24

AR i 30 22

fith i 21 17

PRl 18 23

7 il 13 15

N 12 10
VNE LT VT 0.684

1A 20 12

1B 24 29

A 27 31

1B 30 25

A 18 14

IIIB 18 13

IIC 16 13
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1.3 MRIEHR
1.3.1 FREL

T2 BH TR RAEO, AT AREE
AR i RJE A B A JC R
RS A AR5 5 a4
1.3.2 & Jm ikt

FE A R B 7 8, R A 08 4SS 48U 70 12
(Visual Analogue Scale, VAS), T% H K /R8HI1EAL
BHETFARIFEFED, WRARFELIR ., F3KH
BTRPEIR I
1.3.3 M7 At 45 4%

i VR o NI 51 N Tl 51 N O A S I O v B
Fi 4 (pulmonary function tests, PETs) &Mk
K. PETsTHIC B E M 1R H R B (forced
expiratory volume in 1 sec, FEV1)3Z{{E A i
{8 A 5 FL Al 78 522D GE (carbon monoxide diffusion
capacity, DLCO) T {E A H 4 b o BRI 2K
BESJHEIRRTREZ B 5 B (15202920 cm), #
AE M BLAE . W] O IR TR X A AN O
SERIEE AR, S AR R LY X301 AL e 2 kA I 4
AL L BR B2 7 15048 IR A AT B2 ) ) 3 s £ 14 Jik
FEORD M UM RN B, SEER SRR IC S A B S By
SRR . i ST A

1.4 SitFabE

RAISPSS 22,048 145 1 kA5 B e ir, it
VORISR 22 (o) SR TR R, TE A4
(3 R A ) R ARG 56 5 AR IE 2840 A 13T
15 TR (] 3R FHMann-Whitney UK . 1144
GORMABI RN, A I G BR FH K 3 8 Fisher i )
BESL . P<0.0SHESA G4 X

2 /R

2.1 FRER

R et O o N 1 B T (16 =8 O 5 e
= X (P=0.392, P=0.263), & nH 2% %H St
3 X (P<0.001), Uni-VATSH AR J5 4 381 i ¥
R AE, Hod B ik 226, R 261,
fili AN k24, fli IR YL 24 . Mul-VATSH AR5 A
396 H B & E, Hob E I Ak s B, M s B
191, MfiAKs s, a4 (#£2).

2.2 Kmitth
P H ARG, 1R, H7R

B, H5S 1 KRS 3 K 50 T 4 PR 4 2 1) A
TES i 2% % (P=0.002, P<0.001), 557 KM
HAEBHEMERER LG ITFE X (P=0.059).
DA Friedman K 5 43 1) Hb % P 2 58 3% 09 7
Y EE R B R . Uni-VATSH ARG HE 1K . $E3RM
FBIRMEMBW R, HERASIT2E X
(P<0.001); fF5 M8 BN 348 MW
Z A e 22 AR A it 2% 3 L (P<0.001) . PAIA]
FEM) 7 2 LB Mul-VATS4H , 450 . RIFH1
K. HEIRME7TRKIFE WS, HERA5
T2 L (P<0.001), HPFP LA 1R E57
K (P<0.001), 3K HH7K(P<0.001) 2 FH
Gt E N, FIREHEIRZMER LG ¥
X (P=0.162, #£3),

F2AABREFARBERALLR

Table 2 Comparison of surgical conditions between the

2 groups

N R Jfk
ZH 5 S min 5 /m
H 51 FARBS[E] /min H M5 /mL /g0

Uni-VATSZ]  132.84 + 54.05 38.24 + 47.08 2.69 + 1.18 38

Mul-VATSZ]  126.64 + 43.69 36.25 + 46.74 4.07 + 1.67 39

P 0.392 0.263 <0.001 0.286
Bk B Jiti 50
21 531 . iAok /B
e S L
Uni-VATSZH 22 12 2 2
Mul-VATSZH 8 19 8 4
P 0.013 0.145 0.035 0.356

K3 MABEREEBIDHLLER

Table 3 Comparison of postoperative pain scores between

the 2 groups

213 AREFIR  AREHEIR  REE7ZR
Uni-VATSZ  4.44+131 341107 1.80 + 0.67
Mul-VATSZ 493 +1.55* 479+125"  1.99 +0.82*
P 0.002 <0.001 0.059

HEIRAMLL, *P<0.001; HE3RAML, "P<0.001,
Compared with day 1, *P<0.001; Compared to day 3, "P<0.001.
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2.3 FHINBETRHR

P4 R8O R Tl ) BE 45 A AR b R 2E R
TG il 2 X (P=0.396, P=0.226, P=0.379,
P=0.820), ARJ51J8Uni-VATSZHFEV 152 {8 & H
BOHEE . B S Mul-VATSA i, 2%
S Gt L (P=0.042, P=0.044, P=0.033),
DLCOTMME A /bl Z 1], 22 5% L4t
B, ARJE LA A WAL Z Al ) R 45 0 FE b b
B, 2R84 X (P=0.383, P=0.966,
P=0.116, P=0.060). Uni-VATSH N % %5 b5 %
JHAF 5 560 PP 3, AR ETFEV LS B S H i
IHMEAE /. DLCO MM E & 4 b . Bl 56
S5RE1ARE, 2R A% 2% E X (P=0.003,
P<0.001, P=0.006, P=0.002), SARF11™H
LA, FEVIHUIHA A 2 %A Git % 8 X
(P=0.043), FEV1SZI{H . DLCORUMH A 4 1L
B 22 R Io g it X (P=0.518, P=0.258,
P=0.075; K1, K2)., Mul-VATS# 4% 35 b5 9§ P
#, RATFEV LS IAE K& H W E | 4 .
DLCO MM E & /3 b . BRI 5 R J5 1 A
YA it %5 X (P=0.011, P=0.002, P<0.001,
P=0.002), SARFINTH BESEHEAE2ZER A5
P12 % X (P=0.009), FEV1SZ{H M HwiitHE A
rHe. DLCOTUMAE E /7t 2 7 B Gk 2= 7 X
(P=0.198, P=0.145, P=0.124; K3, K4),

23 - B Pre-operation

22 | A week after surgery

= A month after surgery
2.1

20 -

Value

FEV1
1 Uni-VATSZE R FEV1 3 iU{E tb 5 (*P=0.003)
Figure 1 Comparison of FEV1 within Uni-VATS group
(*P=0.003)

140
M Pre-operation

120 A week after surgery

100 A month after surgery
80

60

Value

40

20

0
FEV1% DLCO%  Steps

B2 Uni-VATSZANFEVIFIT{ER 7 tb . DLCOTMER 7
tb. BRI S MR

Figure 2 Comparison of FEV1%, DLCO% and steps within
Uni-VATS group

ARETH ARG UHFEVI%HLEE, *'P<0.001; RIFIHSARE1
DHFEVI%ILEL, *°P=0.043; AR5 AS 1HDLCO% L
B, “P=0.006; RHISAJE UL LE, *P=0.002.
Comparison of FEV1% before and 1 week after surgery, 41P<0.001;
Comparison of FEV1% of 1 week and 1 month after surgery, 42P=0,043;
Comparison of DLCO% before and 1 week after surgery, “P=0.006;
Comparison of steps before and 1 week after surgery, ®P=0.002.

140
¥ Pre-operation

A week after surgery

" A month after surgery

Value

FEV1% DLCO%  Steps

&3 Mul-VATSZH W FEVITIHE B 5tk . DLCOTRMER 4
tb. B A MBLER

Figure 3 Comparison of FEV1%, DLCO% and steps within
Mul-VATS group

ARHTE ARG URFEVI% LA, *P=0.002; AHTSAJF 1A
DLCO%LHE, “P<0.001; A5 AJE R ESLE AL,
*'P=0.002; ARJF1ASAE LA B, **P=0.009.
Comparison of FEV1% before and 1 week after surgery, 4P=0.002;
Comparison of DLCO% before and 1 week after surgery, “P<0.001;
Comparison of steps before and 1 week after surgery, .1P=0.002;
Comparison of steps of 1 week and 1 month after surgery, ©2P=0.009.
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25 B Pre-operation
A week after surgery

B A month after surgery

Value

0.5

0
FEV1

&4 Mul-VATSZH I FEV 1L ill{& Lb 5 (*P=0.011)
Figure 4 Comparison of FEV1 within Mul-VATS group
(*P=0.011)

3 it

VATSZ 20 R M EE, TitF AR AW
iy, JHXT R P 45 A B Ak BRI R 3 0 R H AR
T, DRI PN O B4 T R L S R R A
LY, {HUni-VATS 5 Mul-VATS7E i BE 1) 11 I 1)
e =R OB AR AL PR E  SIEAY ]
M. YangZFWF 5% KB : Uni-VATSTEAE BRI ] . AR
Je A ] L AR R IR A FUR SR I B RE B &R
R B Mul-VATS i 3 B, B 2 22 S vl g
HAF U 0K ¥ e s &y gm0
Torcarf i FH 5 B EF E . Uni-VATS H7E— 1)
E R iRE, BRI OE/N, HEMul-VATSTEAR
IE 3Lt N N ARV EL - Ykl
R L SR ) —J7 T, Uni-VATS 1905
Fh R B Mul-VATS Jy B, HoR 2z e ml g ik
{HFrench® B 535 H : Uni-VATS 5 Mul-VATS
TEF- AW b 22 G247 5 LinZs P — T
[l Jo P BIF 5% 486 1 . Uni-VATS 5 Mul-VATS ) AR
W22 R G R L, XS A 5T 4
FLF, PEHA Uni-VATS A 5 Mul-VATS —FE [ A
Zatt, FRE, RBFIEEX T AR E ARG A
A BRI R M B L MR 5K S T
LS fili D) BE 0 O B E 1 R AR, RELWAL R E
SV R R 25 SR g2 B L (P=0.286), {HUni-
VATSHLH I Ik S0 & AE R Mul-VAT S 41 1 3 3
5 (P=0.013), XA fE 5 Uni-VATS R R 19 T A 0L 87
SHEHAT BRI GREME B EA K, 5
Ak, Mul-VATSZH [ Jifi A 5K & A R 8 Uni-VATS4H i
F R (P=0.035), XAl fE2 H o Mul-VATS R &

S0 R B EL R SR 0 R R T AR % R B
BRI, Uni-VATS & 75 GBI/ il T 68 B 368 45 18 (5 75
W,

FEPEAG Il DI RE Z AT, P OA R 5 R 2 B R
HOZ, RN R . e R R 5K S &
AR TR W R T RGP AR BF A S ik
T TP B E ARG M B b, Uni-VATS4]
RIGH IR . 3R FNE7 K B FE P 0 B4
Mul-VATSA A%, $4HUni-VATSZH % AR5 50 5
. WA, fEUni-VATSA ™, RIFH1KR. $3K
S 7RIV B WAL, HERA SRR
Y (P<0.001), PEHAUNi-VATSAR J5 5 2% fift B 1
M AEMul-VATSAL 1, RJ5 53K MR E 1 RIF
KB FH M (P=0.162), XA HES5Mul-VATSIR 4
Wi AT ¢ . Mul-VATSAR J5 % B H . 7 45 B[R] B
RIRE K. —hm, BEZRF RO, Torcarfy{f
FH LU0 K Z2 Ml [) b 22 46 TR 25 T E R 5 0
S AR G WK oy — T T, MK L AT RE B i i
gk M RE BUOR SRR K AR, IR T Ay g R, o
— L FEORR LS, HIL, Uni-VATSTE R 5K TH
P O T A AR, BN AR I R R
JE R, R GR S A, o n] s B 259 1)
M, HATAarE R0 . RGBT 200 259
T RE R Mg R e R Z —.

AW 58 SR F PETs FES B3 565 ok DTk 28 2 1) il
UIfe . FEVISEINAE X H A0 AE & 4tk . DLCOT
DUAE 9 43 B R RS 9 TR Sl 2 R R A PR AL R
HMi I RERYHE bR . Berry U IBISE £ W . FEVL
ST A S5 PF 0 R S8 0T K AE IS fE B R R, R
BURTE A BE T, RIGWMEEV1%<SS%IE &4
it 35 3 & B B fE B R DY, DLCO i
AR EE MY, AR Z RE R A T
TR Fergusonffg[mﬁfﬂ: DLCO A] LA i fii J A
Ja WA AR B LU EE )1 KT F AR 4R
AR o TRl B, PETsiA Rl FH ofe 3 2 75 2 388 i AR
Jei A e A S o S Ak T I8 A I i 4 R
HPETs 5 i 98 A S5 14K 300 R et 01 99 U 24 A0 G
BRI TR I R TS S AE f1, Kubori 'Y
WFFCUESE B R 56 ] A 2 b A 0 AR I il o)
MG iz s RE A8tk . L AR 9T 45 S FEVL,
DLCO MBI o 25 A VR4 W 41 58 8 F AR B S il
T BE A 2 T EUY o

FEARME I, WA R 3 R H il D) BE 4548 b A
G ER Y, BA Y, ARk,
ARJG1E Uni-VATSZL B FEV 132 I K 13118 B
oy B G B B B Mul-VATS 4 =, H A
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HG 5 L, BB Uni-VATSZH AR J5 il ) 6 £ 9%
R, (HRB R E R Mul-VATSA /h, K5
1A H P4 E I D RE A& A8 bR 22 00 A K, (|
Uni-VATSZ % 38 55 B Mul-VATS 41 &5, Hirb L%
Mk 22 5 AL i I B, UEEH Uni-VATS 4 i D) g
B IR SRR JE HE Mul-VATSZ k. N b nl 0, R
JE 1R, PR R FEV L SZ I AE K H A T 4
It . DLCOTMME E 4r bk . BRI & M #0191
R, ULEH PR TR B AR G T A )
fit., RIF1H, Uni-VATSA i o4& 8539 H
Frk%E , HFEVISZIE . DLCOMMME H 43 kb |
BRHRRE A MBS Rt 22 R LG L,
HFEVITHE E 4 A8 AR BB B R AL, HR
Al RE N BAR B E ARG 1 H IMFEVLSZINE AE b A
WS, (ER S R AT RE AR & R AR N & kA AR
o Mul-VATSH AR J5 14> H Wil D) e £ 48 hn 3 A
Bk A, (BB B 5 B 850 R A e 4T B B
i, XAl fiE 5 Mul-VATS#H R )5 iz 50 fig 11 9% 52 %18
H O, iz B8 71 Kk 52 1% W) AT RE 2 i T B8 R AT RN
PR PP AR S F 8. AN, AR L
M, RE1 AW EENDLCOMME A 4 kY
BARRA TR, X et S B E ARG k& AR
b %,

ARG A AR ZA, R ZIEAR G 34 H
L R IR A i ) BE R R I L . I A8 3 AT BA
2 FFJR A [A) T AR [ A% i Ty R 48349 114 18 16 R 2% 1) 1F
5%, DA RE 4 b 1 i AR I ) RE AR A% Y AL

28 EFrik, Uni-VATS 5 Mul-VATSHI I, B
H—FERAR g 4, HUni-VATSHLEF 55 = R
¥Ry 9T R AE KRB Mul-VATS &, &#tE T A
Fe 15 AR AT An B 5 0T B8 2 ik — 25 ek il T RE 4
fio Uni-VATSHL BI85, nl sk /0 50 25 (1) fifi
M. AR FEE R EEE . 2T ae Ik & .
Uni-VATSZH R Ji5 Jifi Dy e 3 05 72 B2 7 50 100 P9 4 Mul-
VATSZ %%, P B Mul-VATSZ PR .
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