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[ Abstract] Objective To investigate the risk factors of postoperative pulmonary complications
(PPCs) after thoracoscopic partial lung resection. Methods A total of 896 patients who underwent thora-
coscopic anatomical pneumonectomy for the first time between January and December 2018 were enrolled,
aged 18-79 years, ASA physical status [ =1, with normal pulmonary function. The data of gender, age,
BMI, complications, intraoperative volume and PPCs were recorded. Univariate analysis and multivariate lo-
gistic regression analysis were used to screen the risk factors of postoperative pulmonary complications after
thoracoscopic anatomical pneumonectomy. Results ~ Among the 896 patients, there were 220 cases
(24.6%) of PPCs and 135 cases (15.1%) of pneumonia. Univariate analysis showed that the proportion of
hypoalbuminemia, right pneumonectomy and multi lobectomy in the PPCs group was higher than that in the
non PPCs group (P < 0.05), the time of one lung ventilation was longer than that in the non PPCs group
(P <0.05), and the liquid intake was less than that in the non PPCs group (P < 0.05). Logistic regre-
ssion analysis showed that the time of single-lung ventilation > 2 h (OR = 1. 605, 95% CI 1. 113-2. 314,
P = 0.011), hypoalbuminemia (OR = 1.806, 95% CI 1.094-2.981, P = 0.021), bilobectomy or com-
bined lobectomy and segmentectomy ( vs single lobectomy) (OR = 1.998, 95% CI 1.348-2.932, P =
0.001), and right lung lobe surgery (vs left lung lobe surgery) (OR = 1.443, 95% CI 1.043-1.998,
P = 0.027) were independent risk factors for PPCs. Conclusion Long-time one lung ventilation(> 2 h) ,
hypoalbuminemia (< 35 g/L.), right lung operation and multi-segmental lobectomy are independent risk fac-
tors for pulmonary complications after thoracoscopic partial lung resection.

[ Key words] Thoracoscopic; Partial lung resection; Pulmonary complications ; Retrospective analy-

sis: Risk factors

A J5 il &8 I A& AE ( postoperative pulmonary com- FREe e 2 PRI B 30 255 4E (acute respiratory
plications, PPCs) F LMl o i BB il AN 5k | distress syndrome, ARDS) W 52 by fi) 3% 01 JiE 5
. FAREF PPCs R ERE THALT A, HETRAR
R RL2100% T RBFLCE B EBR IR FH FRAC S 1308 SR e g B BE B B AR
A5 HEH 7N, Email; dgsunjie@ hotmail.com EIYIBRA PPCs &2 AR 12% ~50% ", S 1 1l




- 760 - I R B B 235 2020 4F 8 J%F 36 555 8 ] J Clin Anesthesiol , August 2020, Vol.36,No.8

ARG FE T FBE 0 A e e ) A R R
REFEAF ST 26 01 |, 18 1 BH ZE M il % ( chronic obstructive
pulmonary disease, COPD) Z&2fifiTIBE A PPCs 15
WP H A i SCHERARE A B /N T HLAR
Hi T FR g B2, DRIk o B itk — 2B F 5 0 A AR T
it ISR S P R i e A 8 o il U Ik R il 7 O
SE R FE RS KR, e RAT AL HG PPCs $241E27%

BRERHE

— R FH AR AR E RS
HEHE(2019-SR-234) , 38 3 K R A B T AR PR EF il
KRG TR RS, A 2018 4F 1—12 H H K
FEAZ B A RR T B s B 0 4 S U B AR i 1 )
ABRAER 18~79 % ASA T — 4%, i sh BEKG A 45
JIEH . HEBRBRIE AR AT 2 A7 7 i 350 JEk e o Ho A
il g B I REAS 2 S0 IhfE 3 b R
TN L (EF ) <40% 5 H B8 DAL il 80 ik s e, AR
1SN (RS REER ) = N

PPCs #5478 PPCs & XCHTEAR 5 11 BE M A]
R A IR I & AE , B Al A 5K FEak
PRI A K M SRR ARDS W 5 v il
e RIS Bl 9 12 Wb v i IR 2012 4F T A= 3
WAl 92 W) T2 DL ER (1) M A A
BEHT B AT R R LR SR A TR 0 S = 1 B
W SRR IIE G (2) BAMFE LU —30, Wk
ORI >38 °C) H o H AL BRI H, 340> 12%
10°/L 3i<4x10°/L FAE# =70 % JoHAth B 1 J5 5]
7 BB AR 5 (3) i H B4 e 8 o A IR e
AR AR, SRR 3 WA 3 2 | s TR TR X s
WP A3 fin bR i 8 W8 S S IR . ekt
T oA 7 d i,

LA AT AR S R A S Bl , B 1
) AFY BMI ASA 7325 W s BEAE BER B (=
I BEPRI 805 ) v BE 2 AY P Uil 4 1) ( RP 32
TIEI) FARLZFR FARMEK i< AR
MR AR Rl JRE FARH 24 h 2
A ARG EBER R K R LA

it ¥ SR SPSS 24.0 S8t AT Ak
B OERS AR B R 2 (v2s ) TR,
1] E AR FH W 3 ST RE A o K36 e A5 0 A T i R
LA (M) U437 B RTER (IQR) 6, 4 1]
Fe3 ok i Mann-Whitney U £ 56, 43 28 48 1 DU 4]
(%) Fms A HBR FAX? K, X FA7 R 25
Br P<0. 1 B8 it fT Z R Logistic 737, IF 1154

OR fH ] H 95% nl {5 X 8] (CI) , P<0.05 NZERAH
Giitapm L,

# =X

896 {9l i A 220 9 (24. 6% ) Kk PPCs (%
FEAL) o ARJE LRI R AR ARSIl R 135 ],
FEEEPERIR S 43 B, BliAS Tk 35 (A=A i s A
14 6], BF ASA HHINTE 1—MZ%, To—plRFE kAt
ARG AN TR v M ZE (1 1)

T RS2 Wi w8 53 il
DIBRTFAR 1 5724 HERR (0=597)
WEATE e Z 1 Mg TR 34914
APHIONIFRCTE AR 140
TR AT Y168 K5 fe 54 234441
’D]F/%FE%‘975WJ ﬁ;;[;/fﬁ(":79):
93 1 R AN 4232451
P NETRE VN (RS R e
: : AJEFRK T A47H
AT T8 A
ORI .75 896141

B1 BEMNREE

BRI R, I R B E AR A& E
ILAE A il 35 A0 22 fili o fil B2 = R A L 451 BH (5
TeIFRAEAL (P<0. 05) , B filise <t ] W g 4 T I8 T
RIEH (P<0.05) , WK A I B e > T o If ke 4
(P<0.05) (£ 1),

ZRE Logistic [ 4347 f 7 < B AR ] > 2
h HEF<35 o/L A TR it il Be T A 2 M i
BEERAY I A B3 PPCs BYSST GG N 2 (£ 2) .

W’

J P A ) e I 0 I A 2 Y o i S ek A5 9
A LT AR . Il 2 200 B A oz 3 LA 4
PATE RGN E S PPCs & — R KA, AIA
WFFEIRIE PPCs KR RALE 12% ~50%"" | 2 5K
FYJE R AT BE 5 2 Wibn AR g8 — G H A &, A B
FEL Wi b i % SR RS A R E (il k12
Wiy, 4R BoR AR TR DI AE KL B PCCs &4
FAA 24. 6%, Logistic [MIH4M1 s , K (1 25 1 1L
i S AR B 3 A, A TR N 2 il e il B TR
4 PPCs By fa s &

AL R BN, HEH <35 o/L 54 PPCs 1)
KA R 1.8 1%, Qaseem %57 WFFTtL W, 1L
HHE <3S ¢/L 2B PPCs i 11 HH &1 16
PRI AR, T30 A 2 — I 12 K P2



I BRI 27 2 5 2020 4F 8 J1 45 36 555 8 ] J Clin Anesthesiol , August 2020, Vol.36,No.8 - 761 -

®1 MEFEISFHYIERAEE ARG LR

BREES

JERAEH IR RAEH
sk i ZZ;O) (fz;; P
A (%) 56.3+10.0  56.8+10.4  0.343
BHELB(%) ] 101(45.9)  276(40.8)  0.185
BMI(kg/m?) 23.7£3.2  23.5%3.1  0.260
ASA PR 1 (%) ] 0. 464
1% 29(13.2) 82(12.1)
% 167(75.9)  537(79.4)
1§23 24(10.9) 57(8.4)
WEAAL 51 %) ] 82(37.3)  215(31.8)  0.135
BRI (%) ] 48(21.8)  134(19.8)  0.523
FERIHEL (%) ] 8(3.6) 30(4.4)  0.608
g B(%) ] 7(3.2) 25(3.7)  0.720
M <35 ¢/LLB1(%) ] 29(13.2) 52(7.7)  0.014
FIFARLHI(%) ] 144(65.5)  390(57.7)  0.042
FAREH[ (%) ] 0. 002
Hfiint 117(53.2)  444(65.7)
HLili B 46(20.9)  121(17.9)
Zfilint fifi B 57(25.9)  111(16.4)
TR (%) ] 0.236
e 179(81.4)  584(86.4)
] 10(4.5) 20(3.0)
RIESET 17(7.7) 33(4.9)
HAh 14(6.4) 39(5.8)
FAREM A HI(%) ] 0.464
14 67(30.5)  216(32.0)
24 34(15.5) 93(13.8)
34 65(29.5)  228(33.7)
44 54(24.5)  139(20.6)
FARMM (h) 2.3+0.7 2.2+0.7  0.155
FAMRB =2 [ Hl(%)]  149(67.7)  410(60.7)  0.060
i SR () 2.9+1.8 2.7+¢1.1  0.145
BAE S =2 h

160(72.7)  413(61.1)  0.002
[H1(%) ]
BAE(ml) 1 458.2+328.71 460. 8+312.5 0.915
JEE i (ml) 500(0~500) 500(0~500) 0. 842
e IME>300 ml[ 51( %) ] 12(5.5) 47(6.9)  0.436
R4 (ml) 300(200~500) 300(200~500) 0. 947
Wik At (ml - kg™ - b)) 8.7+2.6 9.2¢2.9  0.023
AH 24 h A (ml) 3 494, 12£345.53 489.3£326.0 0. 854

*2 MBREDSIMIKREEREMBILENEBREER
L7 OR 95%CI Pl
BB A E>2 h 1,605 1.113~2.314  0.011
HE M <35 ¢/L 1.806  1.094~2.981  0.021
AR 1.443  1.043~1.998  0.027
Z it B T AR 1.998  1.348~2.932  0.001

BLE SRR BT bR, TEAR G R 4R IEH B B R
HDIRE PR I AE P R e B E T PR PR
b 18 &2 ke B A Y, 3X AT RE S R W O &
i) S R il R IR SR O e IR A S s = ]
JiE T () 422 S WAL 9 iE 2 5, 76 2R B M 9 E Stk
BT, MEEBTESgm "

SRR XU A SR A A AT B 3 e R L
(R RR 57 20, ASBIF S S, e A e B 2 h
J& PPCs BYFER HZR , IHEA5 I KRE 4 XU 38 in 1. 6
5, P I X T S B M 3 R AL O R
38 S R HILARZE 5K 0, 1% S ) 3 R
B i — PV T A A R G e e AT
P 3R ST =1 3 A i L 4 A B 2 LA )
P, Y B SRS 2 b i AR A PR B T
P 3 A o ) A AR A, L AR B K S ) B i
A I R JB AR ) 4 4 IR I B 22 it v R
$4 JEE I S RO T SR A RS IR S, i 42 5k AT LA
SR N U =R AR AR W= i B S uaa s <N 1) ]
IR,

Ff A 4 i U0 IR R S 38 3k AR T B 9 i
TSR AR ERR Y . AW ST S5 SRR, 2 Jif it ik
BrUIBR AR B - DI 5 PPCs KU 3G INAE 1 £5, AR
o i 2 170 01 4% 22 L1k e il 4 40 4 41 e B AT 5 B
PPCs (IR A  ARBFFE 45 1 ok 352 4 i AR
(R PPCs KUK & 22 TR 1Y 1.4 4%, X 7]
RS2 A Il A A 22 S 06, DRI, A s 32 AR X
T AR Wi B A, S B30 A Y B 40 A0 B 7 Y PPCs
J;(L (ﬁm .

REAERTIE 45 SRR, i AR AT MR 0 | S ik
it Dy i B A i il 3 5 BB R I & Y S B B
T2 RHESE R Bk PPCs 55 4F I F 0% 4 s A1
K, X AT HE - WA F5 R L A BB B RE AR 3R AR R
FEMIRRBLA 5, IR A IR R0, R Hh i ik A
HAPIRLTFAR PPCs £ K>'07) ) ARG
RN Re S B E By SR OO AE G, BRAEIE ST A



- 762 - I R B B 235 2020 4F 8 J%F 36 555 8 ] J Clin Anesthesiol , August 2020, Vol.36,No.8

I AARTIIG DI RER 2 10 B AT HERR T A7 il
o AR D R S H AR, DA HERSR J fil s o) fE X
PR 2 BTR A5

ARAGTRAMAFAE— W R BRI, B 5, DFo &
Hh [ 5387, T BB A7 76 i fas FHTE 2% PR 28 DTG 23
BRI B9 45 AR I I“LEGT“(Z M ItHREZ
RIS TERF ORI S 25 R . HR R i 2l )
S STEANE B R 5 IR B LR YT S T RE R IR
PPCs AR R AGIHT

g5 LTIk o AR ) S KK AR A AUAE
A i TF AR K Z2 i - ity B3 = AR 2 35 it s Ty g 1F AR
HRZ MG A i UIBR PPCs MGG N, &5t
PPCs MfGR R, HE1 738 25 19 T T00RN 42 18 A TPl 1
A FITFBEAL PPCs & A KU, DA T o835 i B 2 R
BEARFEIA,

2 % x #t

[1] KimES, Kim YT, Kang CH, et al. Prevalence of and risk factors
for postoperative pulmonary complications after lung cancer
surgery in patients with early-stage COPD. Int J Chron Obstruct
Pulmon Dis, 2016, 11; 1317-1326.

[2] Arslantas MK, Kara HV, Tuncer BB, et al. Effect of the amount
of intraoperative fluid administration on postoperative pulmonary
complications following anatomic lung resections. J Thorac Card-

149(1) ; 314-320, 321.

[3] YangR, Wu Y, Yao L,

iovasc Surg, 2015,

et al. Risk factors of postoperative pul-
monary complications after minimally invasive anatomic resection
for lung cancer. Ther Clin Risk Manag, 2019, 15 223-231.

(4] BRER, EWEOE, FR1PH. B4 B W I A S i I Ao
MIER R R I RIREE 2, 2019, 35(7) : 644-647.

[5]  rRAEPIRy By 2 R e ik ”“T’*?ﬁﬂ%’*%ﬂlﬁ?ﬁ/*iﬁiﬁﬁ
TGP P 2 2. AR R 28 190 B i ) R, R Al R R
Yoz, 2018, 11(1): 11-19.

[6] Lugg ST, Agostini PJ, Tikka T, et al. Long-term impact of de-
veloping a postoperative pulmonary complication after lung
surgery. Thorax, 2016, 71(2) . 171-176.

[7] Qaseem A, Snow V, Fitterman N, et al. Risk assessment for and
strategies to reduce perioperative pulmonary complications for pa-
tients undergoing noncardiothoracic surgery: a guideline from the
American College of Physicians. Ann Intern Med, 2006, 144
(8): 575-580.

[8] Sonoda A, Ohnishi S, Nakao S, et al. Factors affecting serum al-
bumin in the perioperative period of colorectal surgery: a retro-
spective study. BMC Res Notes, 2015, 8 638.

[9] Nicholson JP, Wolmarans MR, Park GR. The role of albumin in

[12]

[14]

[15]

[16]

[20]

[21]

[22]

(23]

critical illness. Br J Anaesth, 2000, 85(4) : 599-610.
Goldwasser P, Feldman J. Association of serum albumin and mor-
1997, 50(6) : 693-703.
Okada S, Shimada J, Kato D, et al. Clinical significance of prog-

tality risk. J Clin Epidemiol,

nostic nutritional index after surgical treatment in lung cancer.
Ann Thorac Surg, 2017, 104(1) . 296-302.

Shoji F, Morodomi Y, Akamine T, et al. Predictive impact for
postoperative recurrence using the preoperative prognostic nutri-
tional index in pathological stage I non-small cell lung cancer.
Lung Cancer, 2016, 98. 15-21.

Kim S, McClave SA, Martindale RG, et al. Hypoalbuminemia
and clinical outcomes: what is the mechanism behind the rela-
tionship. Am Surg, 2017, 83(11); 1220-1227.

VLR, BEUbET, SUR%, S ] U R AR R
MR O3 L e 20 AR A i 84k T AR iR 2 2% 3, 2017,
37(1): 39-42.

Lederman D, Easwar J, Feldman J, et al. Anesthetic considera-
tions for lung resection; preoperative assessment, intraoperative
challenges and postoperative analgesia. Ann Transl Med, 2019, 7
(15): 356.

Koksal GM, Erbabacan E, Esquinas AM. Effects of intrao-
perative fluid management on postoperative outcome; what is our
limit in fluid therapy. Ann Surg, 2018, 268(6) ; €43

Wu Y, Yang R, Xu J, et al. Effects of intraoperative fluid man-
agement on postoperative outcomes after lobectomy. Ann Thorac
Surg, 2019, 107(6) : 1663-1669.

Heerdt PM, Stowe DF. Single-lung ventilation and oxidative
stress: a different perspective on a common practice. Curr Opin
Anaesthesiol, 2017, 30( 1) : 42-49.

Ren M, Meng Q, Zhou W, et al. Comparison of short-term effect
of thoracoscopic segmentectomy and thoracoscopic lobectomy for
the solitary pulmonary nodule and early-stage lung cancer. Onco
Targets Ther, 2014, 7. 1343-1347.

Sekine Y, Suzuki H, Yamada Y, et al. Severity of chronic ob-
structive pulmonary disease and its relationship to lung cancer
prognosis after surgical resection. Thorac Cardiovasc Surg, 2013,
61(2): 124-130.

Agostini P, Cieslik H, Rathinam S, et al. Postoperative pulmo-
nary complications following thoracic surgery; are there any modi-
fiable risk factors. Thorax, 2010, 65(9) : 815-818.

Kim HJ, Cha SI, Kim CH, et al. Risk factors of postoperative a-
cute lung injury following lobectomy for nonsmall cell lung
cancer. Medicine ( Baltimore) , 2019, 98(13) : e15078.

Shin CH, Long DR, McLean D, et al. Effects of intraoperative
fluid management on postoperative outcomes: a hospital registry

study. Ann Surg, 2018, 267(6) : 1084-1092.
(Wicks H#.2019 — 10 - 21)



