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Application of pulse index continuous cardiac output monitoring technology in treating severe
craniocerebral injury complicating neurogenic pulmonary edema patients
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[ Abstract |

(PICCO) in treating severe craniocerebral injury complicating neurogenic pulmonary edema(NPE). Methods

Objective To explore the application value of the pulse index continuous cardiac output monitoring technology
Fifty-two cases of se-
vere craniocerebral injury complicating NPE in the intensive care medicine department of this hospital were divided into the observa-
tion group and control group.26 cases in each group. The control group adopted the routine neurological treatment measures and
guided the fluid infusion by monitoring the central venous pressure(CVP), while on the basis of the control group, the treatment
group monitored the hemodynamics by PICCO and guided the fluid management according to the cardiac index(CI) , extravascular
lung water index (EVLWI), pulmonary vascular permeability index (PVPID), global end diastolic volume index (GEDVI) and in-
trathoracic blood volume index(ITBVID). The clinical curative effects,hemodynamic indexes,intracranial pressure(ICP) ,average dai-
ly infusion volume, mechanical ventilation time, hospital stay and GOS prognosis evaluation were compared between the two groups.
Results The improvement of the heart rate(HR) , mean arterial pressure(MAP) , oxygenation index(PaO,/Fi0,),ICP and other
indicators in the observation group was more obvious than that in the control group(P<C0. 05) ; the CVP rise in the control group
was more obvious(P<C0. 05) ; CI, EVLWI,PVPI,GEDVI and ITBVI in the observation group were improved and stabilized ; the dai-
ly average infusion amount, mechanical ventilation time and hospital stay in the observation group were less than those in the control
group(P<C0. 05) ;but the good prognosis rate and mortality rate had no significant difference between the two groups(P>0. 05).
Conclusion PICCO can better conduct the liquid management,improves the clinical symptoms, shortens the mechanical ventilation
time and hospitalization stay,but the results show no significant improvement in prognosis and mortality.

[Key words| craniocerebral trauma;pulmonary edema;extravascular lung water index; pulse index continuous cardiac output

A A5 2 R R R A D Ak T
A« PP 00 e B o B T UL R A R AT M R A T R
PE43 (glasgow coma scale, GCS)<C8 43, Bf ]k 6 h'Y', T
ML 5 BN 52 o7 » K L 2% W Je R R » 5 A 85 I 3 g 2 Ak
A AT 800 T BE 37 45RN A 28 R 1 T 7K i (neurogenic pulmo-
nary edema,NPE), NPE Z7E & WO il VB BRBRTIR T .
Ak & T A MR A 2 2R G B 0 S K T R R 2 W RLA 9T
o LA AR MK i e ARG S MK 5 2 (EVLWD
s NPE WG ATy W) o Bk 48 7 i 220 HF i 0 4 R (pulse
index continuous cardiac output, PICCO) f#) J5 3 2 P Fi B 1 30

ok Ik 38 T % TR AR A AR S BT LA 0 A LK i | 1 5
M6 W AEIT™ . ABFIEIE F PICCO W il = 72 /i i 483 15 &
I NPE #8351 8 ) % 8RR AE % 28 B Boa g 2 30 3
REWT.

1 #RE5HE

L1 — ¥R BEHE 2014 4E 5 J] % 2016 4F 6 J] A Bg T4 B2
2 BHISCIA Y TR R 45 & 0 NPE 88 52 il 4 S 4 R4l
CR IR ITAD FIOEL 4 (PICCO 41) . 414 26 i, X 18 20
Foi #4445 5 481 PN I A 6 5] o e ) R B L S 081 S P R
BT ML i 6 051 o e T G RS AP b 4 . R ER AL i A

PEE R 3K (1981 —) FIR BRI ARL, EFENE LTI LRI .



64

5 i, f P AL Ak 5 ) Wk D T Bl e i 5 ), A A R o
5 151 2k T o RE A it i 6 i . AR T L A S LA 405
) e G 5 AL 5 A 495 32 W AR S ORAF S NPE (1932 B bR
HEST o HEBR AR« (1) B HH WAL I 5 Bl g 2 S R B0 34 3T
VB 5 (2) 0 T B4 4% B0 S 5 (3D 7 I il gk s (O IV R 5
PRI G BRI (5) 1 kO i L I RER 42 (6) PR E O AR
B PICCO il 5 (D HE 447 PICCO MW . AFFRMF A BE
FREERERE AL ERECERZASHME BRERXBE
ARG F .

1.2 Jrik

1.2.1 JRYTHIE A BEBRICR R BK AR RE 8 57 4
28 HUR TR R W 95 TR U L BRI AR B I T RN
WA E REFRLFFERRIT - RS TFR. FARAFLE
B B P BR R B R L B A S A R R
HEREYIF. — B2 NPE, 7 Bl P HLMWGE S . xR
W ehG kO (CVP) 8 S48, %4 CVP<C8 em H, O I b
W, CVP=12 em H, O BR il 1 % 3. 4 CVP>8~ <12
em H, O3k E (MAP) >65 mm Hg NJ3& 247 fR . 453iF IR
WK F 60 mL/h, 3 H 4 +F 1l 04 A (SpO) 7 95% L I
WEE 2 R B PICCO W i 3 47 Y80 14 45 B, 40 W %« 4 EVLWI
1R 15 (L R O R ) YRR 5 4 B K R ) 4 B AR B0 (GED-
VD FEAR I 3G 248 47 EVLWI @& F1E 5 1 GEDVI i 1% J0] 3
PEAME » T 1045 76 4 245 ) 46 F MAP=65 mm Hg, s b 78 %
AR 3 M 3K 1A T8 35 T TE ML 2 ) 24 RS E BT AR T L 4 R R
TR0 8 7K D 2 i 7 e e T K

1.2.2 MR sh & E W0 %R (HR), SpO; | Il & 43 JE
(Pa0,) A &1 5 (Pa0, /FiO,) \MAP ,CVP, fiii } J& (ICP) ; W,
ZIRITHIRYT G 24.72 h B0 HE I8 3 (CD CEVLWIL fili 1fi 45
8 7% P45 5L (PVPD L GEDVI, Jig Jis P4 Ifit 45 #2: #8 0 (ITBVD ;5 %}

FTRES 201851 A% 4TE5 1

L 72 h SRR H R S WL AR AR B e D B R 3 N A S
BF UG 0L S BB BT B 35 3 2 (GOS) T 5 3 & A%
ST S Ll P 2R S O R SRR
1.3 Seil2#4b¥ SR A SPSS19. 0 B 3E47 K048 4 47 . 3 it
TRV Tt R 4L e BCR A ¢ KL, TR ECRORE R R OR
4] R o R, L P<<0.05 NZERAH G E L.
2 & 7
2.1 PHAL—METEOL LA PRALPEN S R G S — MR L
BERTEITHEX(P>0.05, L% 1,

1 FHEE—RBERILE

i /4 AR GCS APACHE
(n/n) (zts,%) (Es,51) (TEs,51)

X4 15/11 45.4049.87  5.60+1.57  17.30%3.02

W g4 14/12 49.00£11.15 6.4041.26  19.1042.68

! 0.764 1.251 1.408

P 0.455 0.227 0.176

2.2 W4UREERITEIG 24.72 h L 3h J1 2 VA A & ICP
RIHE SR IR H A MR AL HROMAP 45 Ifi 3 81 1 2 48
KRl T A4 - SpO; \ Pa0, , PaO, /FiO, %545 #F #F 4%, ICP T %,
2 S A G L (P<<0.05) , L5 2,

2.3 W4l CVP [ LB KR YT 41 PICCO M Fsbr ol P4l
BITHTE CVP 975 LA 3 (B X B 40 b T3 W] (@ (P<<0. 05)
WMEE 0 PICCO 46 41 WL /R fEVA IT J5 24,72 h B [A] &3 Y CI,
ITBVI.EVLWI,GEDVI.PVPI # % F — I} [a] &5 4 5 Fa . 22
A G 7 L (P<<0.05), LFE 3,

*®2 MA—RMENHZF KREERR ICP LB (T+5,n=26)

25 R[] A5 HR(K/min) MAP(mm Hg) SpO, (%) Pa0O, (mm Hg) Pa0, /FO, ICP(cm H,O)

AL TRYTHT 121.45410. 31 65. 34+4. 36 78.16+7. 64 63.12+8.25 80. 3910. 64 280. 7421, 59
VAYFIE 24 h 101, 38+9, 98 74. 365, 39 88. 6445, 49 79. 2478, 41 160. 7212, 14 236. 39418, 76
WEITIE 72 h 86,4748, 94 82. 4944, 89 95. 1244, 262 92. 1049, 21 246, 72411, 08 200. 15422, 97:>

paylist) TRYTHT 120. 34=410. 65 63.12+5. 23 77.13+6. 64 64. 27+8. 89 81.69+11.05 275. 67425, 12
YBIFE 24 h 112.38+10, 05° 66.4946. 15 83.46+5, 27 72.1927. 69 115. 39412, 370 267.19-419. 79
YEIFIE 72 h 1041948, 99 69. 455, 43 89, 6846, 12 81, 267, 46 160. 39+ 11. 46 254. 674-20. 10

@, P<C0. 05, 55 [7) 21 iy — Bsf ] 85 L 48 5>« P<<0. 05 . 5[] — I i) 5 % MR 20 Lb %5

*®3 FE CVP Mt B R iET4H PICCO BMilEAR1ER (T s,n=26)

CI

ITBVI

GEDVI

205 I ] 25 CVP(em H,O) EVLWI(mL/kg) PVPI
(Lemin ' em %) (mL/m?) (mL/m?)
ML bepig:i] 5.1242.16 2.1240. 58 980. 68215, 45 12.3842.12 615. 6780, 16 4,890, 46
VAYT 24 h 8. 2241, 98 3.290. 61 920, 694-198. 45° 8. 682, 247 710. 46475, 69° 3.180. 620
YEJT 72 h 12. 35422, 08 4,620, 69* 862. 794221, 04 5.1041, 98 760. 9872, 67 1,970, 59
poyiiEe| bEpadil 5.5641. 99
YEFF 24 h 10, 982, 26°
YBYT 72 h 16. 2742, 83

* P<C0. 05, 55 [a] 4 {if — B [A] 5 bb 458 50« P<<0. 05, 55 [] — Isf i) g % B LL 4%



THRES 20184 1 A& AT 55 1 4

2.4 PV AR AL SR AT BRI e S
HEZH oA, IR 72 h P2 1 H i i s T /D MLBGE <R AT B
) B, 2 R ST R X (P<<0.05), L3k 4.
x4 THEHFHSHHRE NBESRMER
A 18] bb 4% (T £ 5)

72 hFHEH
51 B <[] (D

T (mL) £ B A (D
i ¥ = (mL

pUk =Sk 2 946. 90279, 07 4.60+1.35 15.30+2.05
X R AL 3 826.10+367. 64 8.00+1.80 23.50+3.53
t 6. 024 4.735 6.339
P 0. 000 0. 000 0. 000

2.5 WA3INMHE GOSHEWE K 3MHEXNITE R
H AT GOS TS BF5E - 1 418 5 10 UG R U S8 R A8 56 L
ZRIG I E X (P>0.05), LK 5,

x5 3SANAR®A GOS MFEE tk&[a(%)]

WEAR
205 filfa R4
PEEERER  EERREE MRS BET:

W4 12(46. 2) 5(19.2) 4(15.4) 3(11.5) 2C7.7)
XA 9(34.6) 5(19.2) 4(15.4) 4(15.4)  4(15.4)
X2 0.719 0. 000 0. 000 0.165 0.754
P 0. 397 1. 000 1. 000 0. 685 0. 385
3 i ®

NPE J& 4k J& T i bl 28 32 Ge 4503 19 O IR0 i 7K i, B
TE12 Wi J7 T8 5 0o U5 I K i | S 0P W 38 25 5 iE (ARDS) B

it e P R A BT X H LA 2 A NPE 2 Rk 28
BBl AR ARDST A5 B 5T % o B 40 iR 48 405 9F & NPE
MIAESE N 322 ~ 5020, i E B3R 1) 35 47 %7, NPE % 9§ &, i
WAEMiJG 30 min 2 72 h A BT, S 5 N PN A A< O L )
IS AR ORI A 5 | R ™ R AR ILRE 5 4 T 0 4k % M i A
F550T H B P A E15-NPE-Be 4815 o 5345 7 0% 1 45 28, BT LA
NPE & A 5 Wi 1% 2 38 % 155 7099 38 1 ok 7 f B R &, 3
Hitt . NPE ¥ {6 55 8¢ s bt 9 R A5 09 & 2B S0 2. 8 50,
NPE 1 805 » 156 KRR B0 - a5 35 M 2 42, & 109 1 A 31
AATRE ARAE ML 3 1 R 58 IR REBH M A T (B AR IE 3,
W5 7w R UE A 00 L3R 8l ) 2 W 0 %) i NPE B %2
M,

A I R 5 BT A4 L 46 #7 J& CVPL{H CVP 2
T b R IO 3k [ B 1V Al 25 RS L 48 5 52 W W | g
Y M 7 o FOLRI I 78 DT 57 A R 2 R ML BGE RS 2 R Y
Wi o HE DR MG S T E B IR A Y Y . NPE J 3 PVPLL
EVLWI 5% & % &% Y. PVPL.EVLWI &5 . 4 7 ol e 2% .
PICCO Il R (H AR 3L 7E - (D EVLWI 1A 2 52 B Hi W I il /K
i e JEL R S 1 A A BTt E R — T AR R R
WL il 7K b 3h A5 AR B T AR T . W EVLWI, B8 408 i
B i ) J5E R B 4 P R T R AR B 0 2 SR R R T
U7 LA IR EVLWI 2 NPE A7 X, (2 PVPIR
Bl L5 3 3 M o A — R b T 0 il K e f) B PR Y 3

65

P il K I ) 48 A P bR 2 — Bl PVPT #5577, PVPT I 45 4k
A ) U il A T ) AR . (3 ITBVI, GEDVI 48 %5 & 45 5 [k
CVP 4 JE F1 46 b B A 58 4 (9 28 SRS A0 vl 5 49 o & 9 98 E
S RE T I 0 M W0 Y BT B R0 R B, ITBVILGEDVI 5
EVLWI BA R4St U0 28 B 48 47 L0 R ) 46 45 07 2 A i
RHEFE L,

AWM PICCO 32 F 76 B f5i Jigi 481 443 A 3¢ NPE B & 1)
ROIE A A A X b, 5 R R B CLLEVLWIL PVPIL
GEDVIITBVI ke 4 5 W 74 8 B, 505 #0036 97 5 1L i 30
NEFEETRE, QA U5 ICP BRAL, 73 4 H i it 2, Hl
A A B I Bt I B TRARE T A Sy il R A I R T R R AL
BH PG LR 22 R I 24 & L (P>0.05) , % J& A fE
ORI N T E N T Y S e N R AR RN SO T
FET- A=A A K

25 E R iR . PICCO A Jy — R B8 0 13 3l ) 24 W I A
BR324 R 280 ot it oK b ) ROA b RS T R T
L AH Hi E W PICOO A T NPE iR A £, il B ik —
B RBEA B 22 0 L B LT 8 A4 I PR F 5T Sk B 4 1 E Al
PICCO 7£ NPE A H i 2 X .

&% ik

L1 MRt RH R I YR 7 o B UG 453 43 41 490 I IR 7 280 4
BT, H 52 2R 25,2010, 5(22) 1 92-93.

[2] FONTESR B,AGUIAR P H,ZANETTI M V,et al. A-
cute neurogenic pulmonary edema:case reports and litera-
ture review[ J ]. J Neurosurg Anesthesiol, 2003, 15(2);
144-150.

[3] B MEUE, B % BT R E B LA
B A B Ak A e RO T LT D, b [ 8 o 2 R A
2012,24(7) :407-411.

(4] VLHESE, AU, BASURGR 1522 (M. 3 28 — FE B R %%
HREAE 19992115,

(5] 28 45 ke, AnT LU i 453 4 ) i 25 8 Ak Tt 7K i 1) 12
W Je 3697 [T ]. i B8 B5 2%, 2006, 17(10) : 79-80.

[6] RABKA . oK AR ARAE I . S5 fili 27 27 4040 Fs o 8 1 s e 1t 9
FE RS T TR 1 o ] 495 8 A TS 9 sE L. o B S R A R g
R4 ,2014,17(11) :33-35.

[7] BAUMANN A, AUDIBERT G, MCDONNELL J, et al.
Neurogenic pulmonary edema [ J]. Acta Anaesthesinl
Scand. 2007,51:447-455.

[8] BAHLOUL M,CHAARI A N,KALLEL H,et al. Neuro-
genic pulmonary edema due to traumatic brain injury:evi-
dence of cardiac dysfunction[J]. Am J Crit Care,2006,15
(5):462-470.

L9 XU B JEL 0T . M i 1l 5 52 o 28 U 1 i K i 45 481 23 #r
(1. R 12 4% 44 75, 2008,8(9) :2184-2185.

L10] #7554 . B el ).l 2 1 i K b F 58 BOIR LT .
BNEE 2, Wi £ 5 2 H 28 812 40 B, 2004, 31 (2) , 170-
172.

[11] ZYGUN D A,KORTBEEK ] B,FICK G H,et al. Non-neu-
rologic organ dysfunction in severe traumatic brain injury[ J].

Crit Care Med,2005,33(3) :654-660. CF#:%5 70 50



70

county in Chinal[J]. Qual Life Res,2008,17(6) :823-830.

(4] A DI R e Sy FEahpy s R[] wdL A
I1,2008,29(5) :124-128.

[5] WHO. development of the WHO quality of life assess-
ment instrument[ R]. Genva: WHO,1993:1.

[6] LV XL,JTIANG Y H,SUN Y H,et al. Short form 36-1-
tem Health Survey test result on the empty nest elderly in
China:a Meta-analysis[ J]. Arch Gerontol Geriatr, 2013,
56(2):291-297.

[7] LIANG Y,WU W. Exploratory analysis of health-related
quality of Life among the empty-nest elderly in rural Chi-
na:an empirical study in three economically developed cit-
ies in eastern China[J]. Health Qual Life Outcomes,
2014,12(1):59.

(8] Zaltpr. P = figdE NEmmEEYRI] Ad
~H],2012,34(3) :31-41.

(9] BWG. T, X & E. = £ EF N ERTFR TR
()], [ 4R 24 24 K, 2014, 34(2) 1 574-575.

[10] B4, A&7, k. 30 E AR AT 25 312 40 A0 3
ARBCWEFE B AR LT T, DU NRS #f T A=, 2011, 24 (4D« 256-
258.

(117 J34r ., JHAREK . 0 W0, 25 B2 2 41 o0 3 4 BREIR B0 2% 5% il
R MBI e L)1 97 1 318 22 7, 2015, 30 (5) : 413-
416.

[12] VON E E,ALTMAN D G,EGGER M,et al. The strengthe-
ning the reporting of observational studies in epidemiology
(STROBE) statement : guidelines for reporting observational
studies[ ] ]. PLoS Med,2007.4(10) :1623-1627.

[13] SANDERSON S, TATT L D, HIGGINS ] P. Tools for
assessing quality and susceptibility to bias in observation-
al studies in epidemiology:a systematic review and anno-
tated bibliography[J]. Int J Epidemiol,2007,36(3) :666-
676.

[14] WILSON D B, LIPSEY M W. Practical Meta-analysis
[M]. Thousand Oaks, Calif: Sage Publication,2001;:247.

[15] PETERSON R A,BROWN S P. On the use of beta coef-
ficients in Meta-analysis[J]. ] Appl Psychol,2005,90(1):
175-181.

FTRES 201851 A% 4TE5 1

[16] MELVIN T R,DUNLAP W P. Approximating pearson
pro duct-moment correlations from kendall’ s tau and
spearman’s rho[ J]. Educ Psychol Meas, 1996, 56 (3):
419-429.

[17] BORENSTEIN M, HEDGES L V,HIGGINS J P T, et
al. Introduction to Meta Analysis. First Edition[ M]. UK ;
John Wiley Sons Ltd,2009:41-43.

[18] TSILIGIANNI I,KOCKS J, TZANAKIS N A, et al. Fac-
tors that influence disease-specific quality of Life or
health status in patients with COPD:a systematic review
and Meta-analysis of Pearson correlations [ ] ]. Primary
Care Respiratory Journal,2011,20(3) :257-268.

[19] B5H B & XK, %. T Pearson # X R E M & 4FE A
HE 2 ICHE 5 0 A BREAH SC ME B 5T 19 Meta 437 [T].
PEIEBE 2 22 7%5,2012,12(11) : 1320-1329.

[20] 2296, i PH 3 X 28§12 48 N AR T 04 S H s ol []) 3R f oF
F[D]. KV g K%, 2008.

(217 FHorg, 29, KT 4E » 45, 4L X a5 BB 4F A 490 i 5 4t
S SCRERAR M 4 B LT 1. 47 BB 5%, 2010, 24 (6) £ 490-
492.

[22] =g, 005, JH d i, I BH A X e i s o 28 81 % 4R A
ARG At S R R A [T, o Ae AR B #E R R
2012,18(23):2733-2736.

(23] farnt 38, 7R, . #h &R 5 L N ETE I
MAHDGPELT ], A AR 9 38 22 5, 2012, 18 (24) : 2871~
2875.

[24] 7t R AT 6. A IE T S AT X 28 B84 N A TR R
MG N R MR L) ], B2 fE B, 2015, 28 (8) 1 122-
123.

[25] JRI gL, &k, il ah X 25 S 40 A AR 16 5 6 19 52 1R
RE AT, b EEREEE .2013,29(4) : 326-330.

[26] 0%, EEU - FBE . BB/ ARG A 84 NEE R &
P[] ] hEZE¥IE,2014,34(16) :4638-4640.

[27] RJ5 A ol 25 B AN S 3, i X 5 £
W AR IR D8 R [T ], Wi oK 2 = i (B2 b)) 5 2015, 42
(4):483-488.

USRS H O :2017-07-22 &[] H 51 :2017-09-26)

(4255 65 50

[12] PYERON A M. Respiratory failure in the neurological
patient; the diagnosis of neurogenic pulmonary edema
[J1].] Neurosci Nurs,2001,33(4) :203-207.

[13] 22, ki, Pl dr . 5. PICCO Wa 0 78 # 28 J5 14 il 7k
i £ 5 v 0 B PR R LD ). o I s F 0 SRR 2, 2013, 25
(1):52-55.

C14] skt 7t ARt o0, BRI 8 7R 3% 220 HF il 2 R 78 0 I | 7
i 0 & 1) 7 A ALY ], [ B JRR B 25 5 &2 95 7 2006, 27
(1) :58-60.

[15] BROWN L M,MATTHAY M A. Measuring the quantity
of pulmonary edema in clinical lung injury[J]. Crit Care
Med,2010,38(1):312-314.

(16] ShmmA , 255 M4 Al K 78 BORU 6 40 1 4 35 3% M 95
A it K iz Wy v i 2 SCLT L b e R A R s A
2008,20(2) :111-114.

L17] FE 3 ok, 148 S0 K 700G e o9 I 25 1t 2 45000 W I %
I PRI SCLT . w4 fE B8 9% 2 R Bs 2%, 2013, 25 (5) : 319~
320.

C18] # MLl i 0 B , B Bl 5 7 ot 785 380 375 1 i B0O0) 2k Tl 7k
fit S 50312 W B R LT ], A2 B 28 45, 2011, 50 (7))
593-596.

[19] MONNET X, ANGUEL N, OSMAN D, et al. Assessing
pulmonary permeability by transpulmonary thermodilu-
tion allows differentiation of hydrostatic pulmonary ede-
ma from ALI/ARDS[]]. Intensive Care Med, 2007, 33
(3):448-453.

[20] ¥ k2L 3kt 9% 7K - 25, PICCO $RTE 2 K i & 18 S
PRSI I R ALY ] PO I BE 4, 2010, 31(1) :42-44.

IS # H 1 :2017-06-21 & [8 H 1. 2017-09-06)



