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ABSTRACT Objective: To investigate the clinical value of pulse index continuous cardiac output (PICCO) monitoring technology
in guiding capacity management of patients with severe craniocerebral injury. Methods: A total of 46 patients with severe craniocerebral
injury were retrospectively analyzed in this study (27 cases of male, 19 cases of female). Patients who were treated with PICCO
technology monitoring hemodynamic index to guide liquid management were enrolled in the treatment group (n=26), while those who
were not treated by PICCO monitoring were enrolled in the control group (n=20). Then the average daily amount of liquid, Glasgow
Coma Scale (GCS) score, acute physiology and chronic health evaluation (APACHEII) score, the incidence of pulmonary edema, hospital
stay, total expenditure and Glasgow outcome score (GOS), survival rate, fine rate of recovery after 6 months' treatment were compared.
Results: During the treatment, the GCS score and APACHEII score in the treatment group were superior to those of the control group,
and the total expenditure in treatment group was significantly higher than that of the control group, but no statistical difference was found
(P>0.05). The average daily amount of liquid, length of hospital stay and the incidence of pulmonary edema in treatment group were
significantly shorter or lower than those of the control group (P<0.05). Moreover, after 6 months' treatment, the survival rate, GOS and
fine rate of recovery in treatment group were higher than those of the control group, but there was no statistical difference between these
groups (P>0.05). Conclusion: In clinic, application of PICCO monitoring in guiding capacity management of patients with severe
craniocerebral injury could be in a certain extent reduce the length of hospital stay and the incidence of pulmonary, but didn't significantly
improve the prognosis of patients.
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Table 1 Baseline characteristics of patients in the treatment and control groups

Baseline characteristics Treatment group(n = 26) Control group (n = 20) p value
Female, n (%) 16 (61.5) 11 (55.0) >0.05
Age (years), (SD) 46.6+ 11.3 485+ 12.1 >0.05
HR (bpm), (SD) 898+ 18.6 915+ 164 >0.05
SBP (mmHg), (SD) 1416+ 192 1375+ 17.6 >0.05
GCS (scores), (SD) 64+ 2.1 6.1+ 1.8 >0.05
APACHEII (scores), (SD) 372+ 79 357+ 84 >0.05

Note: SBP, systolic blood pressure; HR, heart rate; GCS, Glasgow Coma Scale; APACHE, acute physiology and chronic health evaluation.

1.2 i8I AE

ol FEZH ) 2 2 A 43 8 AR F PICCO AR S A TIR A
B A AT AR AR R I R R N PR
P T INEZ 11 K SN AN A TR N NG e 7 N2 B B
FRAJIEH o 350, AR A T B 45 10 B R BRI BRI VR T L
HIMGE S, Xt IRALIRYT 1Y FERE I, SC5e 4l - v FH PICCO
AR R, IR AR A4 - OHE R AR (CD L m 45 4
Jifi7k #5655 EVLWI, 4.0 &F - R 25 R BU(GED VD) Al i A8 5
(SVV) Ml i M A A8 5 (ITBVD S5 ARYE i3l ) 4
U SRS 5t , T R B WA P A S R DR I A T 24 )
FHAFIRYT R AT A IR AE . P48 3 i H T2 i
GCS T4 . APACHEIL 3T 43  Jili 7K i & A2 38 A3 e i ] 32 e 5
LK GOS AA73 ST IR E R AFFii A%t L34
1.3 Git=HE

K SPSS16.0 FAFHATLL #0007, THEBORHR SR
FEEIEA MR K, LI % RifE2E (meant SD)RIR,
aR HIARSH) Wilcoxon FRAGESS ; THEPTRER I K06,
P<0.05 £R 2R HAGI# L.

2 R

2.1 MAREERRE.EREER. B FYREE. ki
ERPLLE

FEBETRTT IR IEYT AL 2 ) S B K i Bt K b % 2R
RN 7T %; WATIRZL 4 B0 BRI, K i & 2
20 %, IRYT ALK I A 2R A T X R AL, 25 5 LR S
B (P<0.05), JARYTAH H PR 3430+ 840 mL, B g /0>
TXFERE Y 4500+ 980 mL; Iy 2H £ 25 14 £ Bt ]y (16.7%
4.6)K, Wl A T XA R(21.7¢ 5.5)K, M#H ZR Y AA ST



IREYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Voll17 NO.32 NOV.2017

- 6277 -

R X(P<0.05), MHATTHAERE G652 11.5)T I8, H
TRIIRLL(62.9 + 12.3) o0, (HEERIF L 75 L (P>0.05),

IJTL?% 20

R 2 MARKEREE ER D2 B FHOREE. Bk L £ RS

Table 2 Comparison of the hospital stays, total expenditure, the average daily amount of liquid and the incidence of pulmonary edema between two groups

The average daily amount of

Group Cases Hospital stays(d)

Total expenditure (¥, The incidence of

liquid (mL) thousand yuan) pulmonary edema
Treatment group 26 16.7+ 4.6 3430 = 840 652+ 115 7.7 % (2/26)
Control group 20 217+ 55 4500 £ 980 629+ 12.3 20.0 % (4/20)
P value <0.05 <0.05 >0.05 <0.05
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Table 3 Comparison of the GCS score, APACHEII score between two groups

Group Cases GCS(score) APACHEII (score)
Treatment group 26 102+ 3.3 21.6%+ 5.7
Control group 20 9.6+ 2.8 23.1%+ 49
P value >0.05 >0.05

Note: GCS, Glasgow Coma Scale; APACHE, acute physiology and chronic health evaluation.
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Table 4 Comparison of the GOS score, Survival rate and Fine rate of recovery after 6 months' treatment between two groups

Group Cases GOS(score) Survival rate Fine rate of recovery
Treatment group 26 4.1+ 0.8 69.2 %(18/26) 42.3 %(11/26)
Control group 20 3.8+ 0.7 60.0 %(12/20) 35.0 %(7/20)
P value >0.05 >0.05 >0.05

Note: GOS, Glasgow Outcome Scale.

3 3t

A5 5 DR e S 2 A TR L B R L B A
SIETT WS , — L LA A S 15 2 S (SR A S e B 1
FER B2, GRS RIAT TR R I
PR 4R 25 PR R T SR R A e SO 2 % 4 45
ik, ML B — 22 90 IR I , A48 L 31 1 3RS (i
A5 AR R GRS M 3h 112 RAS , & B M o 404, %
A R ML, B0 AT SR I A R LS, B0 L3 3
JIEEARME A — N B ARIR S 9, [, 7R AT PR
LI RPN T RLAA
(AR 25 AR A , BAAIR T 2835 00 P P O 0 , T Tl B L 2 ) S
ST R AN, TR N A S S BHLAS B  0, B IR
T IR K I, T ER OGS . PRI , B et A M A T 137 B
JIEEME A5 S BAT ARG PR TAE T BRI LA LA P A 9 1

s J1e, BB LA S TE A SO TGER R R0
PRIMLAC R, X0 T FOAE AR A IUS HA B AR L,

FIRIT, I PR L P L 3 7 M 0 5 B A B A G )
I, A TR T B BT R ey — Mok H (Hik BeAT —FhC A
FRTT LSS 2 BUA B M ORI . PICCO i I AY-HAR AL S
RZ, J&—Fh R R 8 e, 0 H A f 3 2 ) )14 5
TOHEAT W D A TR0 AR O A8 K (CT) L0 i i 4 (CO)
B A RS R(SD) B i AR R (SVV) (L AR SOR AR
FEE(GEDVD) | LO ik (CVP) i ff A i 75 BUITBI) | i 4
i 7K 4 % (EVLWI)., 4= B 1fil 45 BH 77 15 £ (SVRI) . F- 3 3y Jik [k
(MAP)ZEZ R, WAl 3 — DG B AR H AN 30 S 2 RS LA As
SRR R I 25 LB AN A MRGELUE , St R ) R A
SRR, B BRSO ] 4% b RS R e PR
ifihe

ABEFE T, FATAEXT AL B I PR GORRAEAT BB BT e



- 6278 -

DREYES#HE wwwshengwuyixue.com Progressin Modern Biomedicine Vol17 NO.32 NOV.2017

KINHITHBEAE GCS P4 APACHEIL i) fERgif(a]  H
SRR K I K 2B (GOS T4 A A7 L K i 461 4
PRI R G355 5 TR0 T % B (B R AE AR Be ] | H P24
i 7K ik A A8 =07 i B A Geit# 22 5, KAy i, JUH:
JETE GCS 3¥7) APACHEI -7 \GOS P73, A= A7 4 wifigi £t

PR RAF AR LA LA A B B IR 7 RCR LR B B9

SR bR, AL 1 28 RO A et R A RS RT

TR ZH5E H TR R, PICCO W I A HA 5 3 ) I R R

TSR FAM B . 45 G B T HE IR LLSFRAT T i R AR

20, ARBFIRLLA R FAi— TG PICCO Wil At AR K42

oy AR I R AR L S iR B TS o TRSTHR AL,

AT RE R R FAT ABIF 0T S 2 o A P45 1 ) R T L X AR

AR B AR, USRSl PR _LRaf i RME S L5l 7

7 PRI FRFR T AR Z2 SR 19— 07 T, 4 TR HURRIRGE

IARER B P EAE T, MEA TEAA 7 T 15 2 A U B R

FFT A REN G R PR AR ) —E e EE . (H

ERATUABER P72 PICCO X & FAE (3 AR BT &

VR, ST Bl , A TR A BITEAE B ) | H P i

g T A AR = AN DT, SER W e T R A, BE

PICCO Wil AR T Z RARAS A FIWT , 15 T /6 A B 1)

PRI b G B RO FRCRAT B R HE R
£i EPrd, B PICCO HoAR W M 3 31 71 2 45 4n 4

T PR 13 S5 1) A e B AT AR — G R b A i R R

A B s T I PR AR K e ) i A2 3, (ELF AN BE] Y il s R 0 Y

i) o

% % 3 #f(References)

[1] Godoy DA, Alvarez E, Manzi R, et al. The physiologic effects of
indomethacin test on CPP and ICP in severe traumatic brain injury
(sTBI)[J]. Neurocritical care, 2014, 20(2): 230-239

[2] Peters ME. Traumatic brain injury (TBI) in older adults: aging with a
TBI versus incident TBI in the aged[J]. International psychogeriatrics,
2016: 1-4

[3] Khan F, Amatya B, Judson R, et al. Factors associated with long-term
functional and psychological outcomes in persons with moderate to
severe traumatic brain injury [J]. Journal of rehabilitation medicine,
2016, 48(5): 442-448

[4] Kinoshita K. Traumatic brain injury: pathophysiology for neurocritical
care[J]. Journal of intensive care, 2016, 4: 29

[5] Litton E, Morgan M. The PiCCO monitor: a review [J]. Anaesth
Intensive Care, 2012, 40(3): 393-409

[6] Huijing C, Wanjie Y, Hongyun T, et al. The value of PiCCO monitor
in guiding liquid treatment and nursing in patients with post-trauma
capillary leak syndrome[J]. Chinese Critical Care Medicine, 2015, 27
(11):916-919

[7] Zhang Z, Xu X, Yao M, et al. Use of the PiCCO system in critically ill
patients with septic shock and acute respiratory distress syndrome: a
study protocol for a randomized controlled trial [J]. Trials, 2013, 14:
32

[8] Lu N, Zheng R, Lin H, et al. Clinical studies of surviving sepsis
bundles according to PiCCO on septic shock patients [J]. Chinese
Critical Care Medicine, 2014, 26(1): 23-27

[91 Wu H, Ma TZ, Sun SZ, et al. Application of PiCCO monitoring in
patients with neurogenic pulmonary edema [J]. Chinese Critical Care
Medicine, 2013, 25(1): 52-55

[10] Sun Y, Lu ZH, Zhang XS, et al. The effects of fluid resuscitation
according to PiCCO on the early stage of severe acute pancreatitis[J].
Pancreatology: official journal of the International Association of
Pancreatology, 2015, 15(5): 497-502

[11] Wu QY, Wang CC, Huang XH, et al. Treatment of 116 patients with
severe craniocerebral injury in basic-level hospital[J]. Chinese journal
of traumatology, 2003, 6(3): 190-192

[12] Potapov AA, Krylov VV, Gavrilov AG, et al. Guidelines for the

management of severe traumatic brain injury. Part 3. Surgical

management of severe traumatic brain injury (Options)[J]. Zhurnal

voprosy neirokhirurgii imeni N N Burdenko, 2016, 80(2): 93-101

FER, AR, PR E, L B AT A R BAG 69 le RATRT].

o B B4 A 22 S 2 &, 2015, 181(06): 247-249

Liang E, Liu Xin-ping, Ye Xin-jun, et al. Clinical study of frequently

(13

[t}

occurring parts of severe traumatic brain injury[J]. Chinese Journal of
Minimally Invasive Neurosurgery, 2015, 181(06): 247-249

[14] Auer T, Schwarcz A, Ezer E, et al. Diffusion tensor and functional
MR imaging of severe traumatic craniocerebral injury at low
magnetic field[J]. Ideggyogyaszati szemle, 2007, 60(11-12): 480-488

[15] Oresic M, Posti JP, Kamstrup-Nielsen MH, et al. Human Serum
Metabolites Associate With Severity and Patient Outcomes in
Traumatic Brain Injury[J]. EbioMedicine, 2016, 12: 118-126

[16] Marini CP, Stoller C, Shah O, et al. The impact of early flow and
brain oxygen crisis on the outcome of patients with severe traumatic
brain injury [J]. American journal of surgery, 2014, 208 (6):
1071-1077, discussion 1076-1077

[17] Burgess S, Abu-Laban RB, Slavik RS, et al. A Systematic Review of
Randomized Controlled Trials Comparing Hypertonic Sodium
Solutions and Mannitol for Traumatic Brain Injury: Implications for
Emergency Department [J]. The Annals of
pharmacotherapy, 2016, 50(4): 291-300

[18] 2k %. A& EEM]. &7: & EPhde EA K ik, 2011
258-260

Management

Liu Da-wei. Critical care medicine [M]. Beijing: Beijing union
medical university press, 2011: 258-260

[19] #F 8, %— L, XH, £ PiICCO W fr & e btk & & 4 P o4
B RBER[I]. AR A E &, 2014, 14(35): 6934-6937
Xie Yu-ying Chen Yi-fan, Wang Wen-bo, et al. The application of
PiCCO monitoring in patients with septic shock study [J]. Progress in
Modern Biomedicine, 2014, 14(35): 6934-6937

[20] Gasparetto N, Cacciavillani L, Valente S. The accuracy of PICCO(R)
measurements in hypothermic post-cardiac arrest patients [J].

Anaesthesia, 2012, 67(9): 1050-1051



