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[Abstract] Objective To evaluate the clinical effect of milrinone nebulized inhalation for improving in-
traoperative cardiac function and pulmonary arterial pressure in the patients with chronic obstructive pulmona-
ry disease (COPD) complicating pulmonary hypertension (PH). Methods Forty-four surgical patients with
COPD complicating PH in the Chongging Municipal Medical Emergency Center from June 2015 to June 2016
were chosen,including 23 cases of thoracic surgery,13 cases of abdominal surgery and 8 cases of lower extrem-
ity fracture surgery. The patients were divided into the control group and treatment group, 22 cases in each
group. The control group received the routine comprehensive treatment. In addition receiving the conventional
comprehensive treatment, milrinone nebulized inhalation in the treatment group was given before general anes-
thesia. Both of the two groups were imbedded with floating catheter in the right internal jugular vein for detec-
ting the clinical indexes:cardiac output (CO), pulmonary artery systolic pressure (PASP), pulmonary artery
mean pressure (PAMP) and pulmonary capillary wedge pressure (PCWP). Results Compared with before
treatment, CO after treatment in the treatment group was significantly increased (P<C0. 05), PASP, PAMP
and PCWP after treatment in the treatment group were significantly decreased (P<C0. 05). CO,PASP,PAMP
and PCWP in the control group had no statistical difference between before and after treatment, the difference
was not statistically significant (P>>0. 05). Conclusion Intraoperative milrinone nebulized inhalation in the

patients with COPD complicating PH can effectively improve the patient’s cardiopulmonary function.

x HEWHE:FERTH IAEMTNAETRERSESEIH H (2015ZBXM088),  {EEB A8 TE975—) Bl EATEIF . AR, M FH G
PRBEEE T WAFSE .~ BE1EE . E-mail:522967157@qq. com,



1352

FTRES 201854 AH 47 A% 104

[Key words] milrinone;hypertension, pulmonary;nebulized inhalation; pulmonary hypertension; general

anesthesia

12 P BH 2E 7F i 2 5 (COPD) 4 3F i 30 ik =5 &
(PHD J2 Bl AR 1 19— K 3R I7 e R, =5 22 38 B 7 i 5 35
X A5 0 T RE B9 52 ) o JRR T R XU K ™ 5 i R
BEMPE" . T AR BRI A, o B I 2K R
LA B TR AR o e I R i Bl ik e 1 M A
EH L, AVIE N F R A K TG R AR S
HEAT W0 %ok HE 1L 2y 8 R i 2l ik 4 5 e PR 2R R AT
TR gE AR AR .

1 #R5HE

1.1 — g%kl 3E#R 2015 4F 6 H % 2016 4F 6 H &
B 2 kb2 COPD 4 3F PH g F AR B 44
i, o B F AR 23 ) AT OR 13 )L R R i T
A8 Bl 5 32 i, £ 12 fl, -l 56 ~78 X, F I
(68.9745.34) % . 4 A A5 - &9 4 45 A& (COPD
FasE WiZia e M 2011 4R RO 9 12 Wb o s AR IO JIE R
) S il B0 Bk 046 e K T 30 mm Hgs 4F % 40 ~ 80
% ARUFFAERE G G 1% 8 g W A 14 8 E
PR R AR B 2 B s el . A A H A B AL
FVRENLLRY 44 ) (835 AT 43 21 X5 BRAH 22 ), B
B 16 .4 6 ], AF % (68. 28+ 5. 86) %, COPD ¥
§(13. 2842, 86) 4Ry 4l 22 9], Horb 5 16 1. 4 6
B, 4E % (69. 67+ 4.84) %, COPD 5 s (11. 58 +
3.55)4F, WAL H — MR LB 2 R LG 1T 2H X
(P>0.05) , A7 0] LAt .

1.2 ik

1,21 SEEEE MM Swanganz 7% S H
(131F7, % FH B f84E N ] s T FG T5 2 I hgO i
G A O HE BB B 7 240D 5 S5 A A — M
B 8% s ok RS QLR E R HI 25 .
1.2.2 A7 ik MWEARMS TH WL AIRIT
FBERYTHE A R PR T AR R T B S K
S5 I AR R A A R B0 21 I R Ak T K R iR TR 3R
BLIE B0 o [F] B AT B B 8 7% 3CRe o VR IT ALAE R TR
FLIRIT A AR A F R E G MR AT 7oK 14 1

mg A 0. 9% 5 L8 10 mL F LW AJRYT

1.2.3  WLEAEAR R BRI T A 0 1] o 5 L 4% 10 A=
A dE bR I W, R AR S LI 0 L B (ECG)
I 48 A0 EE (SpO,) A AN Bl ik il i S W AR — 48 Ak il
S5 JBE T O K B TE IS 7 B R ERORR B R A SN
WkCE AR S M AT T BRI R A R
K PR I I S TS5 Z2 U680 i WP A R AR
Ze s B 25 D PR 4B 97 R ANG YT S 10 min O B
B (CO) . Jili 3 bk i 45 & (PASP) | fili 3 ik 7 33 &
(PAP) Jifi gl k2 & (PCWP) 45 45 4745 4k . 4 B RRIiF
W ARFEKER 2~3 mg/kg, BRIk 1~2 mg, 7F K
Je 10~20 pg/kg FAMTL BT il 2 % 0. 2 mg/kg |5 <&
60 7B A ) O R R T A R SR T P9 T O K T ot i
K Fii 35 KIC S IE A o b B2 i [) 7 W A - 9k T i 4
TETEZ5 90

1.3 SEilaghb s SR SPSS17. 0 4 i1 27 84 % %k
PTG 0B IHRFOR T s FoR, 4l A
SR ¢ R THECRORE R R R A L BCR
B KB K UE « = 0. 05, L P<C0. 05 fy 22 % A G it 2%
2 % R

2.1 P —BARN L BITAITAE BE NS
W A K 34 TCANTE F2 0 5 P 41 359 oK HE B a0 B 2R
HOMLE T RIS . 55 A0 TR A 24 47 ) A TG IR 0 AN 3
AL R T R D R 2 K S

2.2 W COPD & Jf PH B IA YT HIJ5 4645 LK
WIF AL CO VA7 J5 Bl B 1 5 (P << 0. 05) ; PASP,
PAP.PCWP J& 97 J5 #H LA 97 1 A B 2 B (K (P<<
0.05), XHRLIEITHTIE CO.PASP,PAP.PCWP Jt
B kst LA 22 R G i 24 8 X (P>>0. 05), WL 5%
Lo i FARBEAR PR E A ™ HIF R IEE . O
HRE JCELINEARERNR RN .. REHEAHL
BRI R RE YTE T IR R R A R WA R
H, FARZERE b

x1 M4 COPD &3 PH BE BT AIEHERILER (TL5)

X BB 20 (n=22)

WHIT 4 (n=22)

perif

e T TR T T
CO(L/min) 3.62£0.54 3.6720. 60 3.59720. 48 4.16+0.53¢
PASP(mm Hg) 51.36+5.85 50.46+6. 36 52.66+4.78 44.89+6. 85°
PAMP(mm Hg) 30.26+3. 26 30.51+4.16 31.13+2.69 28.11+3.11¢
PCWP (mm Hg) 19.2641.68 18.2641. 27 19.5441.23 15. 484 1. 65°

@ P<0. 05, 5 A7 A L4



FTRES 2018 45 4 A% 47 A% 10 1

3 it ®

COPD J& —Ff B A < it BHL 2 F5AE B9 48 1 2 <
AN CEO il M, AT HE— 2P R R Sy Il 0 s R T R
W, COPD 4 3f PH (1 32 %2 % i ML il Sy B 42 14 il
I W 4 i X487 P R ) e 2K A it A8 R 98 R I /) o
B e B . e B A B B M i ot B N
B A i A5 BE g 1S i 3 kO B = M A G D) RE
Wy B A FEETZ. COPD [y ™ 572 B 5 57 3 fiti 3 ik
JEEA B VA . COPD &35 v PH 2 % 5 i 7 2
TR B sk ST fE R R . B R IR RIG YT COPD &
s AR 20 Bk . o3 il 2 B % B ik i S . A
FERARMIEZ PH W &b, B2 2 B AT PH
WAL/ G A R . VR TR B0 BBk 0 R i A
WS L R ERAES . B E R
P S T AR Gk F2 AT R A7 2 RR 25 ) L I AR A A I A
T 1 245 40 A5 DR 3R i 38500 7 i ) O R A TR G AR R
TEFEAT T ARG Y7 b B vh P 5 B9 36 97 85 0, &2 4 4R
RIT AR A2, ER RS R C e ™ & O i
PN o B R A | B T AR A A RS SR Sz
FAS AT 5 30 5 A 300 P9 e R IR R S
i 916 25 B A 0 B G M 21 7 2 e I it DR B8 A 1 T
PRI AT HEPED

KA JE TR 2 Mg w1 % (PDE-3) #0 #il 77 , &
AR TR M 2 OB E R 25 R JLAS B e 2 IR VE
B P EPENL T 2. oK Iy AR i A0 ] cAMP i 17 4
I NO, K 4547 5K Bl 5 1, B AR st Bk o 0 7 S
WEFE R WY #5 Jik NE FH OK I 4R 7 [ AR it 3 Ik . i il 48
BEL 3 1 [ Fsf 0, 2 o ARG A B 20 i 00 55 AR R i o7 i
2 B S AR AN K 2 W TR 5 A R
HEAWFUZE . S5 A WO A T < 259 DU
LN s NS AL S TE R 13 | BT A A ST NN € PR A )
JRI T 24 o Bk G X 4 B AR B 1 R AN RN
259 38 o %5 A6 SR W A T IR GE 25 ) T g R
[N N S S N TR L U ) N
A R TR S 45 I D0 6 R L 58K Ty 4k XF COPD &
JF PH (835 R v il 2 68 A9 16 R I7 8%, 00 45 2R 1
7~ COPD 5 3F PH B35 Z5 (R AK 4 )« il ik A7
K AR R D AE AR . CO BT T . PASP,
PAP . PCWP ¥4 W Wik . 1697 516 97 41 88 3 45 il
FEAR A W eks . B AT O 55 AR T AOK T R W] LA
5l J 0 i 2 20 Mk BE N AR e R A R OQTH B L AR TR
o Jay FB G P Gk B b A5 i A8 Dk W B ik
FEREAR . 55 AW KR LU 3 K 002 559 o #8847 4, 0 1
FESZMA /N AT R B LR T 1 28 4k o A R
B E. BT ARPAIRN T #IkE &5
SRR PR AIE T T AR B8 R ok R O AR L A A
TAREWHETDREW MRS A RN . 535N IE
SR R A S TR L B S AR T B

1353

VEEOAR H BB 2 H A I A8 2 TS S i 5E 259097
RO TR AR AE I R P B AR IRATTE AT
ek T COPD 43 PH (& A v il D SRR B » B
17 COPD &3 PH Al fig 32y COPD S | fili
AU AR BUE AL SN A (A BT 5
B /b o O PR K T3 A4 S5 A A B A 3G, CO A
PH P FF L 8] AR K AR 5 9 S0 55 7 22 77 1 ik
ity 2E— 2 KFEA ST

S % ik

(1] 5w IR% s A A G I 2 ko F 0 IE T R 9
e Ab LT, P95 BE2E R 75, 2013,45(8) : 966-968.

(2] ¥, SRIFH0. BE0R L 45 M 3l Jk oy 1l K A8 357 O JUE 8 2 46
FAR 80 Bl RRME A 2 [T . i Ab B2 2 B 5T, 2009, 7(13) : 90-
91.

(3] 5Kz Br. 18 1 B 28 Mk I 530 & JF I 3l ik s e I IR 38 3
[J]. BR25 1A .2015(2) : 64.

L4 ki, AR s, R4 % A Ml 7738 o7 18 1 BEL 28 i it 95
A I I 3l Dk i A8 3 19 Meta 23 A7 L)), SEM BE 245, 2016,
40(3) :282-284.

(5] N 4kBH. A bk it o7 18 Y BH 28 1 I 5 s 5 JF It 3l ok & e
AR LI ). I R 5%, 2016,36 (1) : 53-54.

L6 ¥ &, il sl bk & Hevi o ot Je S g e T 1. I IR B2 2 T A2
2016,23(2):257-260.

L71 T Sr s g R Tl 2l Dk v T O R B0 M s i R LT 1. o0
Jili i 45 9 2% 75, 2016,35(2) : 143-144,160.

[8] HAR R 2 2 BRI 2 70 2. [ R 400 Ml 3l fik 2 487 1 R % < 3t
LT Wi PR R B2 44 35, 2009, 25(3) 1 196-199.

[9] HOUIC,LEF Y,WANG S F,et al. Using inhaled nitric
oxide for a patient with pulmonary hypertension during
biventricular assist device surgery in the operating room
[J]. Formo J Surgery,2016,49(3):110-113.

[10] LAKSHMINRUSIMHA S,MATHEW B,LEACH C L.
Pharmacologic strategies in neonatal pulmonary hyperten-
sion other than nitric oxide[ J]. Semin Perinatol, 2016, 40
(3):160-173.

C1L] W R B - 45 25 AL MR ACK ) AR X 25 7] B ik 451
& I 2l 0K R A L T &% G B9 1) 1 3 3 g 2 84 5 R
[T, W PR JRR e 2 2% 35, 2009, 25(10) : 908-909.

[12] 205 AR 5E 4z KR L L 55 2K Jy g0y X A o E s 7 152 & 46
AR A IR R R LT DL o BT 25 5 1 R 2 3. 2009, 28
(7):537-540.

(137 5 dah 0, X SR A 55 Ak A 25 245 119 I DR 2 FH BIR B ToF 5
JELT L. W R 2GR T 24 35,2016, 14(3) - 1-5.

C14] AT 5K SCR X PR L 45 25 A6 IR A K g o4 Xk 28 7] i e 452
o IF Il 2l 0K e R AR LA S il 3l Wk s g i sz L) . B8 2 45
i ,2016,22(13) :2687-2689.

L1650 £, A P Ao, i 3 bk 5807 548 00 T 0 1l 8 f8 T
E T Yl R AICR A3 T LT . 16 R 59 3 2% 75, 2016, 36 (8)
1182-1186.

5

SRS H . 2017-09-22 &[] H . 2017-12-20)



