Advances in Clinical Medicine I§RE2EEE, 2021, 11(2), 714-721 Hans Xl
Published Online February 2021 in Hans. http://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2021.112102

BB L HE S (USCoOM)

EEERXEEHREHRTEEIL
MRz FE T FETT P Ay

Rz

B, RER’

T ERREMEER, LR FE
Email: 1250717934@qq.com

Wehs HiH: 202141 H23H; FHBEM: 2021482 A7H; KA HM: 202142 H26H

HE

H§: SHER O E R (USCOM)XT EIENT & A H KRB T B ) LR B IRSG R 38 I8 AL #
. ik EE2019E1H~2020E5 AR 2 IREH S REWRER LR EEERZRMER, 2¥AE
FENG R A FFRE AR S )L, 1TUSCOMIMLIRS /2= I B LIEAMERA, PARIBHRS FUSscOME
BBp e ) BT BA. WANERRLEMLXRGEI R SEEMERTT ST ENRTT, NEHRE
ZEMBIT S, EARTEUSCOMM MBI R BB AN B R MEFHEY . WERMILFRIEEH K IE T
ZIVNIRTT BTG I3 IS EHEAT IR . R B AR LR EANERILEEEEGMHE. W
BAHBLIFFREREE. PIESEE. $#AEAERBIN . PICUMARR RAREE. £8: © &
Z20204E5H31H, FEMNRBIS7H, MEH29%], XHEA28%]. HHBTIH —RB\ERERLLIT ¥
B X(P>0.05). @ MBHATHETHE/LIL29%], ¥HIF/EHR. CI. SVRI. SVI. FTc. SMIIYKE,
BIGTHZERAB AU ¥E (P < 0.05); 4T MEFEEZYTIE)LIL1264], ¥5Y7 FHR. CI. SVRI. SVI,
FTc. SMIBYEEHFH, BRTHERARATFEN(P<0.05). @ NEABEEH296], RikE(43.7
+8.33 ml/kg); XtHRZH28%], WIEE(54.59 + 6.15 ml/kg). MEBHAN AL k126, FHE@47.2+4.76
mg/kg); XIRA15H], FRE(69.63 + 7.45 mg/kg), MBHATFHBIANR K M B IEFIEL Y B/ Tx
M4, ZREGITEREN(P<0.05). ® WERAFRERER. YIRBESH R, #NIEEERG R %
STFHBA, BREGHZERN(P < 0.05); FHAPICULRE ZRIERER LS H ¥ & (P > 0.05).
Z510: USCOMBRIEMIME, REMSABUETIS BEM R & MBI B )LILR3 1¥5RE, Mekis R AR
THRMEFEELGMNA, B EERKRNARE MME.
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Abstract

Objective: To evaluate the application value of ultrasonic cardiac output monitor (USCOM) on
children with severe pneumonia complicated septic shock in condition assessment and diagnosis
and treatment. Methods: Select January 2019 to May 2020 diagnosed as children with severe
pneumonia complicated septic shock, admitted through the outpatient and emergency to Depart-
ment of Pediatric Intensive Care Medicine, the Affiliated Hospital of Qingdao University. Using
USCOM hemodynamic monitoring children as observation group, without giving USCOM monitor-
ing children with complete data the same period as control group. Two groups are given treatment
in accordance with community-acquired pneumonia in children with routine therapy of septic
shock diagnosis, the observation group in addition to conventional treatment, also according to
the USCOM monitoring data adjust the amount of liquid and vascular active drugs. The observation
group compares the hemodynamic indicators before and after treatment. Record and compare the
fluid resuscitation and vascular active drug dosage before and after treatment of two groups.
Compare two groups of children with complications, mechanic ventilation time, into the non-severe
cases, PICU hospitalization time and mortality. Results: @ As of May 31, 2020, 57 cases were in-
cluded, observation group 29 cases, control group 28 cases. The general information two groups
before treatment has no statistically significant difference (P > 0.05). @ The observation group
was given liquid intervention with 27 cases. The HR, CI, SVRI, SVI, FTc SMII after treatment are
improved compared with those before treatment, and the differences had statistically significant
(P < 0.05). The observation group was given vascular active drug intervention with 12 cases. The
HR, CI, SVRI, SVI, FTc SMII after treatment are significant improved compared with those before
treatment, and the differences had statistically significant (P < 0.05). @ There are 29 cases in obser-
vation group application liquid recovery, liquid volume (43.7 * 8.33 ml/kg), 28 cases in the con-
trol group, the liquid volume (54.59 * 6.15 ml/kg). There are 12 cases in observation group appli-
cation dopamine, dosage (47.2 + 4.76 mg/kg). 15 cases in the control group, dosage (69.63 * 7.45
mg/kg), the observation group recovery liquid intake and vascular active drug dosage is less than
the control group, the differences had statistically significant (P < 0.05). @ The complication rate,
mechanic ventilation time, into the non-severe cases time of observation group were less than the
control group, the differences had statistically significant (P < 0.05). Two groups in PICU hospita-
lization time and mortality had no statistical significance difference (P > 0.05). Conclusion: USCOM
is easy to operate, can accurately evaluate hemodynamic status in children with severe pneumo-
nia with septic shock, individualized instruction capacity management and vascular active drug
application, has the important clinical application and popularization value.
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1. 3]

il 98 A2 JLRHR & WM 2 —, BT )LEMFR RG] AR GE R B AR, JLEM %R
e RBM HFRIEZ, SRV EREM R . WEEEEEEMN RN EBEHREZ —, 47 13 WEHE
ARG 1], RAMEEVEIR 585 BB LR AL R ATk 40% [2]. FURE Ml 4 £ M 5 AR 7 2 R ™ 2 4 B JO0E I
B, 23 AES S5 H R SBULREN AR, BRI URSIAIT b, 6T BT R T E 2 8 H
ML & 2P AR RR MR B ) A . HATJLE M ah /159097 2K O, A, k. JRE RS
BRI NEIHEAT, R 320 f BORE 5 e DU B HEVPAE 51897, O 2 A TIGIR PiCCO.
Swan-Ganz 55 S8 MR WA 3], HA QAR ) LR B FH 32 2 KR #1l. I 4EK USCOM Fih
M TF LR, O 2T R, USCOM 78 )LEAH AL L0 H BRI T 5 PiCCO Kt ke 2 4k 3
HATBHTF I — 8tk S AT 5 (4] [5] [6]. AW SR USCOM Wi I 285555 it 48 & ke 2t AR 7 ) LG Dh g
HMEEIIRAS AL, TR HXTIG R VPG, R S a7 IIME & S

2. EMEHE
2.1. MREMR

H20194 1 H 1 HZE 202095 H 31 H, FHRFWEER) LEEER SR 22U ERE, 2k
DNERE il 2 A MR EE AR S R L. EAEM A2 WihRUE[7]: (1) — ARG (2) HHEERAE: 3) Bil
BEERS; (4) PRI B B PR )L 3R > 70 K/min, FKJLOZF > 50 Y/min); (5) K2H; (6) WA XS
(7) ZMfint 52 RE=2/3 ol (8) MR (9) WK M AEBAMEE <0.92; (10) FsMFARRE; fEELL AR
ff— TR B LS WO BEERG 2 . IREFER IS W 2 10 ) LB B VAR SE (R Be HR 3 ) 1278 £ R 3LIR (2015
FiR) [8]o HEBRbRIE: (EBEASE 24 NI FREEHT O E I JET 3 AP Rt e s & 9 oA ™
HEMRE . A AT 8RR R E IR A 2, HEEE RS RS TR, L5741
BJLINATTTT, H 5B 3041, <27 %, 47 USCOM I 5h 12 Wi ) LVE N ge 4, LLEIIAR S T
USCOM il H. 52k 56 % i) LAE ot B4 .

22. FE

2.2.1. —f%iBTT

BT B LR IR LB AL X IR R B8 192013 1&17).1) [91% (JLE MR 8 (g Ak )
LI L FRILIHQ015 [ [814 THMBUESIATT, MiiE S FE WA EEyT, RERIEEY, Wk
S AGERE R, SO VST, Pl BN B IR R R YT . WA B E HLIR T ANE
T USCOM Wil fiL it 3)) 77 2% 48 b, ARHE USCOM il 45 5Ll %697 )7 %

][l
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2.2.2. USCOM HliE#R BB X

USCOM (Pty Ltd., CoifsHarbour, NSW, Australia) ¥ i 45 €245 0 % (Heart Rate, HR). O 45 %L
(Cardiac Index, CI). #h& I FH 7745 50 (Systemic Vascular Resistance Index, SVRI). #1E 4} ML 7] (Flow
Time Corrected, FTc). 484 H & F5%(Stroke Volume Index, SVI). Al /1$5 %1 (Smith Madigan Inotro-py Index,
SMI). 1~12 Hi#%4))L USCOM 3L IiRefats IEH S W F: HR 103~145 X/min, CI 3.7~5.1
L/min'm®, SVRI 919~1464 d-s-cm>'m?*, FTc 339~386 ms, SVI 31~40 ml/m?, SMII 1.08~1.40 W/m? [10] [11] [12].

223, RERESZE

T A 9% USCOM #81E 35I| H A 4% . USCOM 13 2% 2 i HIS AT A S, (RAFACES Pk
RefeoE AR 2 R . B EE R () ANBILEE: Al 5. E, k. MaEaf. mEm
ML, (2) 788 LZH R T, BOPEMY, B 2.2 MHz, B SLTCE Mo 1 63 S0 R R
S EFMK TR, VBRI RIEGRIE S S, BiE A A/ MER BRI E, BRRAENME, 3§
BRE=MIV. L. AW, AREVA ZW8 MR, &SR 30 s, E8E 3
VS SO

2.2.4. BIFTF@

FORE il 98 A I MR FE 1 R v 2 R o 28 70 2 R I I e B BRI HHIR R . USCOM. i &5 L R I
CI. SVI. SMII Pk, SVRI. FTc FHEsif# k. MELRETEESEME FRS TR . WikE T
T IRI% 20 mi/kg SRR 5~10 3B P snE, 4T USCOM ¥4l , Wik ot ek CTEMK, H8:45T
WARSE D5, 1 h WA R AL 40~60 ml/kge RHRARIEYT G ATIA7 10 L FOAREE V& I A I A Vs 1 24 -
Z B 3~5 pg/(kgrmin)o W RRAUARYEAEIR . AAE o S A W0 K2 it i s 8 S 3 e e 8 3 P 245 )
&, %Wl KE 1 h N 40~60 mlkg, ZER 3~5 png/(kgmin). MEEHERTFIEITE 6 /N A 5ERK
USCOM &, Ziayr b msdks:, TG 6 AN AT E .
2.2.5. Gt S

F SPSS 22.0 Gttt AT 04T, IFEEERAH X +s Fom, AR EHMSIREA /5%, TR
BN %R, PR R ¢ 5 RO R X REG. BLP < 0.05 NEFH SR .

3. 58
3.1. AR )LATTRI—RIE R L B

MEL 20 B, HAP B 16 6, 213 6, FH3(5.39 £ 239N H, A TARTAREE 25 1, AL 4
B, xR 28 4, HAH 14 41, L& 14 B, FR(G5.50 £ 250N H, TR 25 B, KAV 3
fils 2 ZERUMER . SR ZE R AR i B B G (P > 0.05). FZALELIGITRT O3, RIS
AN JLSEESEVE S pH {H YIS E « C- I AR 7K B I35 77 BA P 26 LU 22 S R G i 24 7 (P > 0.05),

WA 1.
Table 1. Comparison of the general information before treatment between the control group and the observation group (X
ES
§)1 STRRASMEAEB) AT —RIFRELB(X £59)
21 51 1511 % HR (#&/min)  RR ({¢/min) PCIS pH{H  MAP (mmHg) CRP (mg/L) L5 7:FH7E(%)
W52 29 157.87£10.37 56.29+4.01 7058+7.16 725+0.06 48.80+7.06 57.38+15.37 21(72.4)
it HEZH 28 15933 £13.71 5824+5.79 72.17+£5.78 7.29+£0.07 49.00+6.04 60.16+ 14.78 18 (64.3)
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Xt 0.47 1.47 0.31 0.69 1.65 0.71 0.44
Pl 0.642 0.147 0.758 0.494 0.104 0.479 0.509

VE: HR: 0%; RR: FPIRARR; PCIS: /NJLEEREITF/E; MAP: TY8hlkE; CRP: C-RMEH.

3.2. MELERTTRIAIATTIE USCOM EEMHEFREELL

WL, 29 45 FWAAE J5. 16975 HR. CI. SVRI. SVI. FTc. SMII BIGITHI A &5 0GE, ER7
Hait 2 E (P <0.05), W& 2. 12614 T2 EIAYT . G975 HR. CI. SVRI. SVI. FTe. SMII #R
TR R %, ZERA gt 5= X (P <0.05), W% 3.

Table 2. Comparison of the USCOM indicators of the liquid treatment cases in the observation group before and after treat-
ment (X =£5)
Fz 2. MBLPFREEFAFRGLETTRIE USCOM MMFEFRIEIL( X +5)

UK =415 g1 T HR (#X/min) CI(L/min'm®  SVRI(d'sem™>m?)  SVI(ml/m?) FTc (ms) SMII (W/m?)
VRITHT 29 157.87 £10.37 3.51+0.38 1567.57 + 116.08 27.59 +2.55 322.26 + 54.00 1.07+0.11
VTR 29 135.79 + 13.59 4.10+0.28 1374.98 + 121.61 34.15+ 1.81 349.26 +25.19 1.28 +0.06

t{E 4.88 8.38 8.27 9.15 2.59 10.55
P 1 <0.001 0.006 <0.001 <0.001 0.016 0.008

VE: USCOM: Ll LN HR: O%; CL: LIEFEE; SVRE: AMEMA 465G SVI: i % FTe: RIESL
AfE); SMIL: UL E%.

Table 3. Comparison of the indicators of the USCOM dopamine treatment cases in the observation group before and after
treatment (X *5s)
% 3. NEAZBRETRALETTRIE USCOM BN (X £5)

Mgt | % HR (¥X/min) CI(L/min'm*  SVRI(d'sem>m?)  SVI(ml/m?) FTc (ms) SMII (W/m?)
VRITHD 12 161.22 +14.17 3.29+0.29 1684.35 + 129.87 24.53+£3.28 309.16+ 4120  0.97+0.21
WBIT R 12 129.75+12.73 4.60 +0.43 1223.47 + 149.92 37.28 +2.31 363.67 +23.74 1.34+0.11

t 8 631 727 9.93 6.49 1.78 9.54
P4 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

VE: USCOM: LAUEA L KNG HR: 0%; CL LEEFE%EG SVRI: AMNE MM 485G SVE: &4 EIE%G Fle: MIEH
MR ] SMIT: AILAI48%L.

3.3. MAB/LERREERMEFGCEHYIAELE

WA AR T3 29 B, WARE(43.7 = 8.33 ml/kg); XJHRAZH 28 f, AR (54.59 £ 6.15 ml/kg). M%L
AN MBS T 25 12 191, 22 L% FH B (47.2 £ 4.76 mg/kg); Xt HRZH 15 451], 22 B FH (6963 + 7.45 mg/kg),
MERHE TP RAR N & S S TS 25 3 T IR, 22 53 Giil24 3 (P < 0.05).

3.4. MEBILAKERER, HMBESHE. FRIEEEMFBELK PICU {EBRTE)
T B LR

MBI RAE 1 11(4.3%), N0 Ji5Eus 1 4], WE 8 1(33.3%), H A wpml ez 4 4], L7)%
vy 31, EEMLThAEE S 1B SR MUMGE <N 8] J g AR SR I (]38 /b F X R, Z R H =
(P <0.05); W PICU {3 B 8] S SR T 9 £ 22 = e Gt 2 3 (P > 0.05), W7 4.
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Table 4. Comparison of the incidence of complications, mechanical ventilation time, into the non-severe cases time and du-
ration of PICU stay, number of deaths between the control group and the observation group (X =*s)

F 4. MRASUTAHLELE, VHEBES. FAHEEEK PICU (ERATE THRGIMEEE(X 59)

2H 51 (IR FERAE ) HUMOESRE(h)  HoAdEEAERRI)  PICU {:FER H(d) BT Hi(%)
k=G| 29 1 (3.4%) 88.26 + 11.62 4.65+1.03 17.76 +3.11 5(17.2)
i A 2E 28 8 (28.6%) 106.29 + 13.57 5714097 20.25+3.73 4(14.2)
XK 5.00 3.17 3.65 2.74 0.09

Py 0.025 <0.001 0.001 0.08 0.759

W FONAREERII S EhRdE: PCIS > 80 47
4. Wig

HAENF A & PICU # W) —F ) LEfEHEE, BRIFIRRSGZ R, EREEEREZR. RIENTIEHT
AT G aEvE . W e . SIRS, HE KBRS & MODS &6 7™ 5 AChE, 7EATIN () Y B A= i,
BUER [ 13]0 B Ml 28 A IR B3 PR o A T A 7E SR G R 3/ T i 28 198 Hhe Ak oh IR 4 B JOE ) B,
BUMPE A T 255 ThRERAG G IR BEAS, SV TT B s A DOR R PUER G S T, O &,
BRI, Y IEARN A AL, (RFEE AR AL, (L[ 14], 7ERTCRHIUA S 955 0 ThREA 4 A
EYENLIIZ59[15], 0T U B0 1k 98 RE ISR R 328 1) i AR R e o [RI, R EEORE il 98 4 ik 23 14 AR
LRI T M sh I, AT e ds Sy RE EEE .

AWK, HEIEREAAE HR 8848, FTc. CI. SVI [#{%, SVRI Jti, IMiish 1228tk IR
PHZ W, MRAEMEEIER SOSbrE, LB MR E IR B AT oM R R, AU HEURHEE R, A5
TR 2 A TR s AR I . WLERZHAE USCOM 18 % FHEATIRIAE IR, FRECT XA, M H sl = 5 2D,
MEEEGYARE D, ZEFWREGGIEE S PIZSRIEFR Dy WS HBRARYE I R e bR AL = 75
RO, ARG TR I3 J M5 PE 25 B J5 STk 4T USCOM. il 225 I 3 1 2 e b i A W B2 1E
WAL O R AF 5, PEORTRAR R N R4, AT AR AR 0 f SRS v R RS R N s 3 IR 30 1 2 Fe bR C U
PRV S S AR A, AT e IS0 L/ 375 1 2 0 DA e I PR v, S0 TR 90 M) 5t L O 6 i e 3 1k 24
YIRS, S S AR A R B N 0, BEs T LA YT T R, IR T AR ME . X IR 2 R
= RSN AR e S, AURIEIM A MR JRE . RS S N 250G PR F bn 3 A REHER TR L2
BRI R N, AR E IR TR, (A MR YR . HAN) LOIEAREE DR UG, A 4h
W%, IS L OAE A AE, BElR SO K. S E B S E I RE; STANRE AN,
VOIS AU I R e 2 LIEER, REma ) LIT 8. AR T, X RRZE I AORE R AR 28 L WLBROE N 1135 i W
WY, ERAGIHF R P PICU (ERE [ iR P82 72 R LA i 22 5 . BRI R 16], WAk
FBAAT 10% 590 AEFTH B 0. X — S T KFEA . 2 HO AL R SEIG3ET 3 — 2P 7t . ik, USCOM
W IFEbR IR 1) LIRS ) 5288, Al R s ) L TR B A &L, ANTTIAE VR TT o m] AR RS i (1 1 3565
T M AEVE LY AT, WEE4L USCOM il 45 4 A K 22 04k TR vo 5 sl AR 22 101 58 LA B
M A 5 5 LR 3 ) 2T BRI AT R A e R T A e . Do B LRI B 05 R NEAE, B
I3 V% 1 250 J R AL S 2 o o TR M AT SN[ 17], LR R EE MR 7 2 R BUOAR O i H = A = S A BE T
58 )T ERM KR 20O &, FIIMRAR R 75 AT W3 PR LR SEE, 2808 L R A
HIRNL R X S5ATFIWFLE R —m.

USCOM 38 3t i 75 I B J 8 = B0 K B Ak o e 388 58 R g 0 Co IR AR B B () TLAE 3 70, 3R A B Lo O IR Dl g
FEREH RS HIFEAR[18], SIS W IO i 22 11 Th e A BE ARG RARAS[19] . FE MRS Sy WM CT
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W

RN T e B AR A AR . SVI S B AF 1 4 HH 5 (1728 A, ot I B AT U LSL A AR B A 45 55 FTe
REFT T, FRIEHMAE; SVRI MR MBAEEA BRI, B OERELGNH. AT
PiCCO. Swan-Ganz {Z7F 3L 44 1M 772, USCOM [FIFE I SRAGHERT. Al SR EE[20], vk
PECERN S LB B T EET T RAE21] [22], “FEMI R E RS EARA[23]), AEFATES R, #F4
WEEER S5 JEHE T 70 2 %)) LSS A B UE B WS ) g v B . 7E3REJT TR, USCOM %: B2,
R fRTY B FRAE S 2 B I I PR = A o] LU 348 USCOM. Ml AR, I H.Ae 43 H T 5 1 i 3h 77
= HE24]

Zi b, USCOM HATM{E. #ERG. PUREIL S, A BTl PR B TR 5 — B [A) 32 48 B L imt ) /1 2R
A, VHEOThRE, RS REUERLTE B E R LI R HEYT, AMARTE S B PR 25 0 S
H, i USCOM e oot fes =B A6 L 1 VP Ak S Fi8 51297 B B B2 (I PR B FH A 18
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