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BAT 1 RM, OB 4 2B E FARMIOCHE R (45 OLV mh] | FORMER] | #M@E  RIfLE) , OLV R4/ (T1), OLV
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[ Abstract]  Objective To compare the application effect of different frequencies of recruitment maneuver on one —
lung ventilation (OLV). Methods A total of 88 patients prepared for thoracotomy and OLV were selected in the Municipal
Traditional Chinese Medicine Hospital of Edong Medical Group from August 2014 to August 2015, and they were divided into A
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group (received recruitment maneuver with interval of 30 minutes per time), B group (received recruitment maneuver with
interval of 60 minutes per time), C group (received recruitment maneuver with interval of 120 minutes per time) and D group
(received recruitment before closing thoracic cavity only) according to the recruitment maneuver frequency during OLV, each of
22 cases. Surgical indicators (including duration of OLV, duration of surgery, volume of fluid input and blood loss volume)
oxygenation index (OI) and intrapulmonary shunt volume (Qsp) at the begin of OLV (T1), after 30 minutes of OLV (T2),
after 1 hours of OLV (T3), after 2 hours of OLV (T4), at the end of OLV (T5) and after 30 minutes of restoring dual lung
ventilation (T6), serum levels of TNF-a and IL-6 at T1, T3 and T6, after 2 hours of surgery (T7), after 24 hours of surgery
(T8). Results (1) No statistically significant differences of duration of OLV, volume of fluid input or blood loss volume was
found among the four groups (P >0.05), while duration of surgery of B group was statistically significantly shorter than that of A
group, C group and D group, respectively (P <0.05). (2) There was interaction in OI and Qsp between time and method (P
<0.05) ; main effects of time and method were significant in OI and Qsp (P <0.05). At T2, OI of B group, C group and D
group was statistically significantly lower than that of A group, respectively (P <0.05); at T3, OI of B group was statistically
significantly higher than that of A group, C group and D group, respectively, meanwhile Ol of C group and D group was
statistically significantly lower than that of A group, respectively (P <0.05); at T4, OI of B group was statistically significantly
higher than that of A group, C group and C group, respectively, meanwhile Ol of C group and D group was statistically
significantly lower than that of A group, respectively, OI of D group was statistically significantly lower than that of C group (P
<0.05); at TS and T6, OI of B group was statistically significantly higher than that of A group, C group and D group,
respectively, meanwhile Ol of C group was statistically significantly higher than that of A group and D group, OI of D group was
statistically significantly lower than that of A group (P <0.05). At T2, Qsp of B group, C group and D group was statistically
significantly higher than that of A group, respectively (P <0.05); at T3, Qsp of B group, C group and D group was
statistically significantly higher than that of A group, respectively, meanwhile Qsp of B group was statistically significantly lower
than that of C group and D group, respectively (P <0.05); at T4 and TS, Qsp of B group was statistically significantly lower
than that of A group, C group and D group, respectively, meanwhile Qsp of C group and D group was statistically significantly
higher than that of A group, respectively, Qsp of D group was statistically significantly higher than that of C group (P <0.05);
at T6, Qsp of B group was statistically significantly lower than that of A group, C group and D group, respectively, Qsp of C
group was statistically significantly lower than that of A group and D group, respectively, Qsp of D group was statistically
significantly higher than that of A group (P <0.05). (3) There was interaction in serum levels of TNF-a and IL-6 between
time and method (P <0.05); main effects of time and method were significant in serum levels of TNF-o and IL-6 (P <0.05).
At T3, serum TNF-a level of B group, C group and D group was statistically significantly lower than that of A group,
respectively, meanwhile serum TNF-o level of B group was statistically significantly higher than that of C, D group (P <0.05);
at T6, T7 and T8, serum TNF-« level of B group, C group and D group was statistically significantly lower than that of A group,
respectively, meanwhile serum TNF-« level of B group was statistically significantly lower than that of C, D group, respectively,
serum TNF-o level of D group was statistically significantly higher than that of C group (P <0.05). At T3, serum IL-6 level of
B group, C group and D group was statistically significantly lower than that of A group, respectively, meanwhile serum IL-6
level of B group was statistically significantly higher than that of C, D group, respectively (P <0.05); at T6, T7 and T8,
serum [L-6 level of B group and C group was statistically significantly lower than that of A group, respectively, meanwhile serum
IL-6 level of B group was statistically significantly lower than that of C group and D group, respectively, serum IL-6 level of D
group was statistically significantly higher than that of C group (P <0.05). Conclusion Recruitment maneuver with interval of
60 minutes per time during OLV has better application effect in patients undergoing thoracotomy, can effectively improve the
pulmonary oxygenation function, reduce the Qsp and relievethe inflammatory reaction.
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1 #REHZE

L1 —JRBER 2EH 2014 45 8 J]—2015 4F 8 9P AR
JrARPIT R R EE BEGA AT OLV 1635 88 i, ity
TPHFA . HAPRAE: (1) ARAT2 JARRBIE;  (2)
TN WAL (3) HAMERE (FVC) >
80% , &5 1 MR A S R il &l (FEV,/
FVC) >70%; (4) ity se. #EBRnE: (1) &
oo IF BAEEEAESRNE ;s  (2) SIETEEL
RGP # . MG RM B T B H 72 AL B, C|
D2, #4122 fil. 4 HEEMR ., FR. KE K
FEV /FVC A, 2R gt 8 L (P>0.05, W&
1), BATAI e, AR SRR B 7 4R i v 2 R e =
PR A, A R A S INAEE S
BAEREA

R4 HBERIORHLE

Table 1 Comparison of general information among the four groups
an o A DY G Genn
A4 22 12/10  54.7 +4.8 67.3 3.1 77 £5
B4 22 11/11 55.1+4.3 68.2+3.4 766
C e 22 10/12  54.6 +4.5 68.4 +3.3 75 £7
D2 22 12/10  56.5+4.4 66.7 £3.5 76 £7
FOC) i 0. 50° 0.83 1.25 0. 40

P1H >0.05 >0.05 >0.05 >0.05

TE: FEV,/FVC =551 b v S BUS B il o i b (e o
X i

L2 Jayrie SHEEYTHEATARE L TR
PAARWE (1l 2R S8 2500 A R 2 ) A= =, [ 25 0k
H20143278) 10 ml/ke # ki, 5% MPSO %1 £ 3 g
WEIAL (FEE Philips 24w 2R ™) MEIERE .G LR
HIAIEE (Sp0,) Kbl (ECG) ., KRS T 5 N B
1.5 mg/kg, BRIEMEE 0.04 mg/kg bk T 50 bR I S8 &,
2B ARUESCE 8, R SR T2 5 £ 4E 3
SEBENSE, EEERETE/RH Fabius Plus BUBREALIT
PUBGE S, SHOE: Qe 1.8 L/min, W ASHKK
B (Fi0,) H 100% , WEWR EL M 1.0: 1.5, @< &
(VT) H10 ml/kg, PEUESHR (RR) 210 ~12 ¥K/min;
OLV JF4h, VT 5 ml/kg, RR 13 ~15 K/min, IEXS
KIEJE (PEEP) 255 ecm H,O0 (1 ecm H,0 =0.098 kPa) ,
SGHVEIE (PAP) <34 em 1,0, HABBHAAE, %4
BUNFIRAT OB RS 0 E A, RRBRER: A 2% &
Wi, FERKAEESF I 0.8 ug + kg™« min~', iR HL AL
WEEEL (BIS) {H4ERF45 ~55, Hph AL B, CHEH
RM 45 %43 5% 24 30 min/R . 60 min/¥X ., 120 min/¥X, D

HEBFENAE K FTAT 1 K RM, RM H AR5k T BW
il S S8 P A ) JE A T SUI I A, RIRATL R 1 e 7 9
540 mm Hg (1 mm Hg=0.133 kPa), TS, 54k
BYHERF IR SHE, RO A A R RfE, W BT
£ 40 mm Hg BIR4F 15 s, oK ZEFElin:,

1.3 WEdEFR (1) ok 4 dUBH TR R, A
15 OLV B[] . FARBH] . #MEE LR M. (2) 23]
F OLV R4 it (T1), OLV 30 min (T2). OLV 1 h
(T3), OLV2 h (T4). OLV g5l (T5) . P&k & XUl
WA 30 min (T6) SRAE 4 4B F Bk 1.5 ml 1730
BRI HT, AXEE M35 i - STAT B i S 4 Hr Y, i1
AGHeE (on) FIffiNsriia (Qsp), Htr O = Zhfik
M%7 & (PaO,) /FiO,, Qsp = [ Jiliyf-3h bk 73 5 22
(PA-aD0O,) x0.033 1) /PA-aDO, x0.033 1 + [ ghfikiiL
A (Ca0,) —RAFMKIMLASTE (Cv0,)) . (3)
T TL, T3, T, RJ52h (T7) JKARJ524 h (T8)
FAE 4 R EFIKIO S ml BT 10 ml Z.045 g, 4 CHF
¥ F 3 000/min B5.0> 10 min, B F -20 CHEE FEEH
T, SR I S e W a0 (ELISA) A4S I i v i g R
JEHF o (TNF-a) 7K, {Y#FH TECAN SUNRISE 4x
B SR 5 SR ORI B A v 1/ & 6 (IL-6)
JKOE, X 4% % NEPHSTAR PLUS = 3@ i 45 & & A 4 0r
A, ¥ e HRA R v P A E A TR A

L4 gGeitseorik NI SPSS 18. 0 Geit Rk #k 47 &dia b
L, FERRLL (3 £s) FoR, ZHBEREBCRABRRER
Jr2E5r 0, W HEBCR ] ¢ R, 35 00 B0 R
ST 2250075 THECR B MR} KB, DA P <
0.05 MZEFAGIHE L.

2 R

2.1 AHBEFARMIEIRLE 4 4185 OLV B a] |
R R, ZRESRITFEXL (P>0.05);
AHBE T AREILE, Z2RAZITFEX (P<
0.05), Ht BHEEFARNMEMEF A, C. D4, 5
At E L (P<0.05, WK2),

R2 AHBETRMIEIRLE (% £5)

Table 2 Comparison of surgical indicators among the four groups

s ow T W W W
A4 22 234.2+12.7 247.7+9.8% 22444 £87.7 136.3+23.9
B4 22 232.3+12.8 234.7+9.0 2210.3£89.6  132.1+25.8
c4l 22 234.1£12.0 241.2£8.6% 224314825 134.2+23.7
D& 22 238.8+12.5 242.9£9.3*  2248.2+91.7 139.5+24.6
Ff 1.08 1.53 0.88 0.36
Py 0.36 <0.01 0.45 0.78

. OLV = FAiiES,; 5 B 4L, P <0.05
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2.2 4 4BF AR EE S O Fl Qsp LAE W5 5 ik
£ OL f1 Qsp FAFAEZHAER (P <0.05); Bf[AI4E OL Al
Qsp LFRN B (P <0.05); JHILTE OLFI Qsp b F
M (P<0.05), T28f, B, C, DZE¥H Ol T
A4, ZRASITFENL (P<0.05); T3 6, B4#
FHOIETA, C,D4, C, DHEFEOIKT AL, %=
SAGIFEL (P<0.05); T4, BAHEHE Ol & T
A, C. D4, C,DABEHOLLT A4, DAEE OI
IRFCdl, ZRA%it#EX (P<0.05); T5, T6 Hf,
BAREOIHETA C. D4, CHAEZEOIFHTFTA. D
4, DABHE OLLTF A4, ZRAFIT¥EX (P<
0.05), T2, B, C. DALEH Qsp m T A4l, ZRA
Gt E L (P<0.05); T3Rf, B, C, D4LHEE Qsp
M A4, BASRHE Qp kT C. DA, 2RAGLI¥
B (P<0.05); T4, T5 Bf, B 21 Qsp KT A,
C.DH, C., DAHMBHE Qsp T A4, DAL Qsp i
T C4, ZRAGIT¥EL (P<0.05); To i}, B4l
BEQp T A, C. D4, CHAHEH QpfkT A, D
H, DHEE QspET AN, ZREFITFENL (P<
0.05, W#E3),

2.3 4 AR AN A E] MY IL-6 F TNF-o 7K LA

Bf 8] 5 1k £ ML 7 TNF-o FIIL-6 7K SF 77 76 58 HAE
(P <0.05); BFAIZEMLIE TNF-o FIIL-6 7K | 545 5

% (P<0.05); JyPAEMLE TNF-a FIL-6 7K I 3254
B3 (P<0.05), T30, B, C. D 4] & I1ML]5 TNF-a
KR T Adl, BEFIME TNF-a KF-mF C. D4,
EZRAGIMFEXL (P<0.05); To, T7, T8 i}, B,
C. DABHZMIE TNF-a KFALF A4, BABHE MG
TNF-o KK T C. D 4, D 28 I3 TNF-a KF 5
TCdl, ZRAZKITFEXL (P<0.05), T3 B, B,
C. DAHEA MIGFIL-67KFRT A 4, BHEREIL-6/KF
mTC. DY, ZRAGZI¥EXL (P<0.05); T6,
T7. T8 Hf, B, CALBRH MIHFIL-6 /KT A4, B4
BEIL-6/KEILT C. D4, D4 MiFIL-6/K-F & T
CHl, ZRARIT¥EX (P<0.05, ILHE4),
3 itig

OLV W] B g 1E 8 fili, R T AR A0 18 3 A 0 4 A L BT
BRI T AR B 0w Tz 5 {2 OLV 2 Bl N
SR /L HL SR IR A RS A A T AE
HAG, 76 OLV b 7 rp >R B (Al Wy RM AT A4 5K 25 F Il i,
HONER A M O, HE I 2% fff Wb B 405 o I IR A 5% 7
FITFAR OLV 2 # v, RM GEf 35 B 09 il A 20 5K,
PET A3 Tl )2 S48 A hBE™ s 5 RM AT & 41k
RN, TEEGIRAG, T RM Xl 5 XU AR A S
KR,

R34 HBEARME S OLF Qsp HeEE (% £5)
Table 3  Compared of OI and Qsp among the four groups at different time

an o m 1 7 e 14 15 16 1 n 7 i Y 15 16

Al 2 4028363 29.1£209 24925232 203253 37.5:183 3673364  8.6+25  45:21  13.2:18 12417 1L3:12  10.7:L1

BH 22 OLT1£581  198.2£200%  270.1£24.4%  305.4227.3°  363.3£20.9%  431.2:40.7° 8530 11.7£22%  143:14%  11.2#12a  9.5:L1%  8.6:0.9°
CH 22 4193602 197.3:20.1%  205.2£20.2% 2485241 339.227.3> 302.3+33.1%0  8.4:32 17823 18.3:25% 14.2:15% 12117 9.5:2.4
DA 2 40.5:6L5  198.3£20.3  26.5:22.7%0 231.2£23.2° 2812426197 334.4£30.5°° 8835 173221 18726 16.7:21% 13.2:1.8%% 114226
Fif Fugiig = 24137, F gy =235, 8 F sy =38.27 Figg = 18215, F gy =83.47 F ey =167.27

Pif Py <0.001,P gy <0.001, Py <0.001 Pygig <0001, P gy g <0. 001, Py <0.001

. Ol = | iR4L,

Qsp = iP5 i ; 1 mm Hg=0.133 kPa; 5 A 44 ,*°P<0.05; 5 B 44, P <0.05; 5 C 44, P <0.05

R4 4 HEFRE N E S M TNF-o FITL-67KF A (7 s, ng/L)

Table 4 Comparison of serum levels of TNF-a and IL-6 among the four groups at different time

A B Tl 7 TI\;Fs - 7 8 Tl 3 I;: 7 8

Al 73.2+3.5 95.445.1 106.4 6.8 95.2+4.8 86.2+5.3 2.1£2.9 55.4+3.3 90.3+3.7 82.6+4.5 72.3+3.9
B4 2 73.4+3.0 82.9+3.2° 90.9£5.2°  75.9:4.4°  68.8%4.8° 2.0£3.1 41.9£3.5° 64.8+3.2°  S2.7£3.7°  40.5:3.6°
(o8 ) 72.9+3.2 73.3£3.5% 96336 82249 78.2£47%  22.2:3.0 33.3£3.3% 773439 624232 49.743.8
D4 2 73.13.3 T41+3.6°  100.7+3.4% 88753 82245 1% 21.9£2.9 2.7£3 10 89.8£3.7%  83.5:3.4% 774140
P Fiugpy 25123, Fogg =50. 12, F ey =58.37 Fagpg =71.27, Fogy 24326, F 5y = 52.25

P Py <0. 00, Py iy <0.001, Pye <0.001 Py <0.00L,P gy <0.001, Pye <0.001

Hi: TNF-o = JWRIFSEHF o, 116 = A3 65 15 A A1HER, P <0.05; 5 B4ILLE,"P<0.05; 5 C4lIL4:, P <0.05
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ABFTEE R BN, 4 4183 OLV IhE] . #MiE . K
MfEEJE2E S, BB ABETFAREEE T A, C, D4,
P27 60 min 1T 1 YK RM A] A %046 i OLV (B F AR i
B WEIRWFFE S 78, OLV HifH] Qsp 3. OI FEAK W] )5
Bl EUPE I 0 A WS AR AL, T 2 E 38 S/ L ] R
P ARBPEA R SR, T2 1, B, C, D 4l## O &
TA; T3, BAHREFOIEHTA C.D4, C. D
HEBHOIMET A4, 4w, BHEE O &HF A, C,
D4, C, DYAEE OLILT A4, DAEHE OILLTF C
d; TS, To ), BAHEOIHT A, C, D4, C4E
FHOLEmF A, D4, DAEH OLLT A 4l; $#/8 RM
AP s OLV BB 3% i 5 A Th Ak, 5 Hfth &2 5K 45 A L,
£ 60 min 7 1 Yk RM 0] 5 A5 &4 Hh 20 3% OLV BF il | &
IhEE, ArHTICIE B A BE Sy OLV 45 i) A 5 4 000 il o 25 [
AbF AR, PR AU I A R 4E , AR S 3 RM
AT SERANG AT 5K, Ml RBZE A% &2 9k I il 20 ik B
MUARZE 5k, HEmE N O, (HAN[ESR RM Xl & T g
AR R AN, ABRSE A R BoR, T2 i,
B, C. D4 Qsp T Adl; T3Af, B, C, D4
HOQpEm T AL, BARF Qsp LT C, D4L; T4, T5
B, BALEA Qsp lkF A, C, D4, C. D4HEH Qsp
mF A4, DAEE Qsp T C4l; To By, BALERH
QspfliF A, C. D4, CHEHZQspMLTA. D4, D
HHEE Qsp =T A dl; #2785 RM AJR#AIG OLV B Qsp,
5 A AR AH LG, B 60 min 17 1 X RM A] B4 %0
FEAIG OLV J&35 Qspo

BRI R, FF I TR OLV & 4 b HLAA A] R ik
ZRREAM N T, ET S E8e B RAE R . TNF-a fE
HIa ST, RS & A AR e R B R
RN AERE, H BRI TS W E VR A, e S B2
ALY o 16— Fh £ D g4t 4 v 4 g 1
T, IMIEIL-67K - T A A 20tk A 4R 1 s I 1 40 7 4K
W, HSIH R A e, TNF-o FIL-6395 5 i i
eSS R RN, HEA mEE R A5
iR ER, T38F, B, C, D 4B H M TNF-a /KL
T A4, B4HBF MG TNF-a KFEEF C. DY, T6,
T7. T8 if, B, C., D 4183 Mg TNF-a KL F A
4, BABZME TNF-a KT C. D4, DAEH
M3E TNF-a /K F C 4l T30, B, C, D 4L Hm
THIL-6/KFEART A 4, B4R FHIL-6KFm+ C. D 4l;
To, T7. T8 B}, B, C 4 IMIHIL-6 /K AL T A 4,
B 4 B HIL-67K AT C. D4, D 48 M5 IL-6 7K1
FF C 4l $28 RM a8t O, 5 HAth &2 gk A %
FHEG, %560 min 17 1 Yk RM () OLV & R M R b i,
BT HE R AT e RM7EA& 52 il Ty e A [] B 34 ] 3 300
PSR, 5| A il 20 e R R S P A L PR -, A 24T RM W]
VB R B R At 0 e o BAE A E E n, aE—
HmE R

25 BFrik, OLV i #1460 min 17 1 X RM A[ 4%

HEEBE IR GRS, FEAR Qsp IR RYE SN, 23
KRG RM T

Wk Trak: BAHALERHBE R, SEH9H
Lig#, BEAL, A RAXFHRBIEMNATR, X
FEARG G, BEEE, BRI ELhE TR
DA BT EREATRIERE . EE . 5,

AXAANEZFR,
23230k
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