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Abstract

Objective: To explore ultrasound speckle tracking combined with Tei index in evaluating the ef-
fects of BiPAP ventilation on left ventricular function of patients with left heart failure. Methods:
70 cases of patients with left heart failure admitted to our hospital from April 2016 to May 2018
were selected for the study and were randomly divided into control group (given common oxy-
gen-absorbing by nasal trachea, n = 35) and observation group (given BiPAP ventilation therapy, n
= 35). The two groups were given ultrasound speckle tracking and Tei index before and after
treatment. The heart rate, respiratory rate and blood gas indexes [arterial partial pressure of
oxygen (Pa0z), peripheral blood oxygen saturation (Sa0:)], left ventricular function indexes [di-
astolic left ventricular posterior wall thickness (LVPWD), left ventricular end-diastolic diameter
(LVEDD), left ventricular ejection fraction (LVEF)] and Tei index were compared between the two
groups before and after treatment. And Tei index and left ventricular function in patients with left
heart failure were given correlation analysis. Results: There were no significant differences in
heart rate, respiratory rate, Pa0O,, Sa0;, Tei index, LVPWD, LVEDD, LVEF, GLS, GRS, GCS and GAS
between the two groups before treatment (P > 0.05). Compared with before treatment, the heart
rate, respiratory rate, LVPWD, LVEDD, GLS, GCS and GAS after treatment in the two groups were
significantly decreased while the Pa0;, Sa0,, LVEF and GRS were increased significantly, and the
heart rate, respiratory rate, LVPWD, LVEDD, GLS, GAS and Tei index in observation group were
significantly lower than those in control group after treatment while the Pa0;, Sa0; and LVEF were
significantly higher than those in control group (P < 0.05). The Tei index was positively correlated
with LVPWD and LVEDD in patients with left heart failure, and negatively correlated with LVEF (r

= 0.299, 0.312, -0.309, P < 0.05). And the |G LS| and |GAS| were significantly negatively corre-

lated with LVPWD and LVEDD in patients with left heart failure, and positively correlated with
LVEF (P<0.05). Conclusions: BiPAP ventilation is an effective treatment regimen for patients with
left heart failure. And it can significantly improve heart rate, respiratory rate and left ventricular
function. Ultrasound speckle tracking combined with Tei index can effectively evaluate the effects
of BiPAP ventilation on left ventricular function in patients with left heart failure.
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HE: HIHESREERS Teifs M BIPAPES W AL ERE LSRN M. Hik: %2016
4 H~201845 A A BUIE K 708 £ 03 BE AR AR, BN A RA(EEFENEZERE, n
= 35) MR 4 (SLHEBIPAPESIRYT, n = 35), WRITRIERAREIHITEERAIBE. TeildfihE,
PR AIRIT RS OB . MRS .. IS IR 30K M4 53 K (Pa02) . RS IME A (Sa02)], £ET)
REFRIR [T TR B 0 = /5 B B B (LVPWD) . 2.0 EEF5K K B N 42 (LVEDD). 720 5 5 i 44X (LVEF) | A1 Tei
o, FEEX Teitd 54 OREBELBNREHATHRMS T &R WITRIRLOE. WRHE. Pao,.

Sa0;. Teifd¥. LVPWD. LVEDD. LVEF. GLS. GRS. GCS. GASHEELHEZER (P> 0.05); 5HIT
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GRSHHETF I, HIBTEMEALZE, FRESHZE . LVPWD. LVEDD. GLS. GAS. Teifd$8i BA% TR
41, PaO,. Sa0O:. LVEFFH B TXH4A (P <0.05). Teits$ 5L 0FEBEEMNLVPWD. LVEDDE BHEIF
M3, SLVEFE B 8 FH5%(r = 0.299, 0.312, -0.309, P < 0.05), |GLS|. |GAS| 57 23 B HILVPWD.

LVEDDE B B fiti%, ELVEFEHEIFMHX(P < 0.05). 4i: BiPAPESE L OEBREHRIGTTHE,
W B R E LR /VPRMB R I EIIRE, B AUE RS Teitd BT 2P BiPAPES M A L3
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SRS AR RO I, SR LS 2 R R S ECO LI REA 42 O IEHEI B SR, ek
RN AZUC T E TSR — RINIGRGE AL, CREOVEFEFEEEN I EEEL —[1]. —HMK
PR B Z AT 2 A3 200697 76 DI Z T %6, BIPAP /R O3 BH BB MU TR, OHMAR
B BIPAP JH AT A3 235 8 O DIRE[2]; T U PRSI B 2 WA 8PP A oo 368 S8 100 T RE A T i x5
WITTTRIBEESHIE, BA R AIBER Tei f802 H il R LAl & L DIRERH HIJTI4[3] [4],
B R BRI RS Tei F8E0TAY BIPAP JH UM /2 LI B H A S IIREM T FUIF A2 W, I
H T AT I ARX TEPERT 7T, S5 R an T

2. #IRE
2.1, —PRER

IEHL 2016 4F 4 H~2018 4% 5 A ARBEUWIA T 70 9 76 00 32 B E N FEN G, AW NARE: &S 03
FX Z M A RIS R A 03 s A R DR 08 I s R8 S L SRR e AR VAT 8 P9 2R 1) o HERR AR 4«
R T T0 & BEAEA BIARAT S DR AN A BB s s SR ORI AT FL A Lt s BEAT AR R N
ORI o R BEN A 7R o AR IR A 241 4% 35 9, xFHe4l: B, &% 19. 16 i,
SRS 45~62 %, “PH4(50.03 + 3.06)%, BEANE S e O I RO ER . RIR PO ek MO
WU 12, 5. 6. 124, WE4l: B, &% 20. 154, b 46~60 &, “F15(49.88 + 3.01)%, BEA:HG
e O RO IR . KGR O . PR & 13, 64 5. 11 4. XFHEZH AT E A ik
— VORI LA T A B 22 7 (P > 0.05), HA T k.

22. MIRF*

@© WL NP G 45 0 o B MR RE SE B ik i < oA, SR 3RO FISR CA K L8 25 2590 0 i
FHHATHIIETT, @ XA StiEs s FEWRAEIRTT, 6 Lmine M%EH: S BiPAP E<ATT,
i American i 582 5] 7 1¥] BiPAP ML, JBSBEAEE N SIT, W HH 16 cm H,0 (1.567 kPa)JT4h
FWINZE 20 cm H,0 (1.980 kPa), M5 /% 6 cm H,O (0.588 kPa), J& 4 IFIAi 4 16 Yk/min, FHi &K
796 Limin, #4825 20 5 M U AN B2 (SpOyL) 7 H U A< s, #ifR SpO, AMIKT-90%, 1h, 6h )5
BN i i A £ I AR AR, KR A A RAE . RIS S S R bR T WS, — HE R R AT
N B SR A QLB ASRTT , TEREAN I RE O R SRS B IR LA AR AR AT 5. ) ¥R
JT R0 JG LR AT A 75 B AU R Tei fREUR A, WA BE TG ER: GINEE U MIEMT, %HEF 10
M BT IO, B R 1E33 B2 W A2 W, —4E S5-1 ¥Rk, M WA 1.7~3.3 MHz, M4
BN 75 WAD, FLAT A Qlab9.0 /M i, 7EEME R AL i A R A8 2 WP PR, 0 BRI W 3 B X
DA R T 159 B SE I s RN 2 B8 2R 7 1 )G AT sk I e 0 = G BE SR (LVPWID) L i D = ATk R IA N 4%
(LVEDD). 750 S 40(LVEF); Tei 850G HE: BHMWATHEE ORI E, 7090 H 5
ZEHRGHE G, S S U, E WM A VN E SRR ] S5 87 TR (8] DL R S e A) . 705
Tei f84k = (foLZE SRR [A] + 702 SEZRET SR N [A])/ARF LA (] o SRt 3 AN, BUOLFIE.
PR AM e 3h = B8 P R T E 520 O SR BN I WA R AR (GLS) 7/ ZE U4 M B AR 47 ) W {1 B 48 (GRS)
2 O WL BB AR IR [ W A R A8 (GCS) /2 /o 5 AU S0 42 T A I A7 7 28 (G AS) o

2.3. YEIgHR

@ VBITHTE AL OZ . IR | SRR Tei FECRMHE . @ WGITRTE 4L O E DR AL .
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2.4. GitEAE

K SPSS19.0 FAFAHT ARG Fe HuHs, HEVRILA(x£8)Fom, HHEHRBUR )L R, A%
AT ARSI CRGSS, AR TE 25 0 45 A8 BT AR MR pearson #H2C REGIAT /40T, LA P <0.05 % RA
it e
3. R
3.1. JATTRIRRLRILER, FEIRINERELE:

TBIT TP PRI AT B2 5 (P > 0.05); SiEITRIARES, VAT )R AL O IR AT R
WIS, HIRIT EMsRA O WIRAR I RACT XA, ZRA gty (P <0.05), Wk 1.
Table 1. Comparison of heart rate, respiratory rate and blood gas index between the two groups before and after treatment

(? +s,n=235)
%1 OCATRIEMA LR, WPIRIRR, MSIEFREE(X s, n = 35)

, Lo (YK Imin) IR (Y /miin)
A YIT Rl IR IT Rl BIv R
M EZH 125.88 + 6.69 86.06 + 4.90” 38.13+3.36 20.36 +2.06"
X HEZH 126.16 + 6.70 95.67 +5.12% 37.98 £3.40 23.08 +2.25"
t 0.175 8.022 0.186 5.275
P14 0.862 0.000 0.853 0.000

e SREMGTRTHE, #°P <0.05,

3.2. JAfTRTE A M SIEFRF Tei IEH T

IBITHTPIZH PaO,. Sa0,. Tei 5 ¥ L B 2 5 (P < 0.05); SAITRIME, 677 5 P4l PaO,. Sa0,
BB T, Tei FREUHE K, HiA T G %24 PaO,. Sa0, I & m T-X HR4L, Tei $5%500H BAR T X84,
ZREEP<0.05), W#E2.

Table 2. Changes in blood gas index and Tei index between the two groups before and after treatment (; +s,n=35)
2. BTTRIEFRLAI SAEARF Tei 58 T(X +s,n=35)

, PaO, (p/kPa) Sa0; (%) Tei 541
i YRIT T BTG YRIT T WBIT )G WRIT T WBIT )G
MR 6.88 +0.39 12.36 +0.84” 84.11+3.06 95.56 + 4.56" 0.76 £ 0.20° 0.46 £ 0.16”
X HE2H 6.79 +0.40 10.40 +1.02” 82.18 +£2.99 89.38 + 4.85" 0.77 £0.20° 0.61+0.18"
t 0.953 8.022 0.186 5.275 0.209 3.685
Pt 0.862 0.000 0.853 0.000 0.835 0.001

e SRLIAITRIME, 9P <0.05.

3.3. AITAIRMEL L EINREIRIRTWL
VAT AT ZH LVPWD. LVEDD. LVEF A% Jo B & 2 7 (P > 0.05), 5397 AT AHEE, 397 J5 W41 LVPWD.
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LVEDD B B P&M%, LVEF BlE T E, HIBIT G MEL4 LVPWD. LVEDD 6 40 B BAK, LVEF 86t
HEm, ZREFEP<0.05), W#E3.

Table 3. Changes in left ventricular function indexes between the two groups before and after treatment (; +5s,n=35)
= 3. JRITHIERA L LETNREIEIREMH(X +5,n=35)

, LVPWD (mm) LVEDD (mm) LVEF (%)

/Ejm VBT HT TG R RG WG R HG WBIT G
MR 10.41+1.28 8.09 +0.90” 48.03 + 3.04 43.36 + 1.56" 58.83 + 4.36 64.42 +8.16"
ot B2 10.46 + 1.30 9.27 +£0.93" 47.98 +3.05 45.69 + 2.67% 57.99 + 4.40 60.20 + 6.52"

t{E 0.162 5.394 0.069 4.458 0.802 2.390

P {H 0.872 0.000 0.945 0.000 0.425 0.020

v HRGITHTAE, BOP <0.05; YAIT)E SXTIRAE, P <0.05.

3.4. RITRIEFEBERSBIES BT

VEITHIM 4L GLS. GRS. GCS. GAS ML B 2R (P > 0.05), SIGITHIAHE, 0975 Mi4l GLS.
GCS. GAS #H ZB#{K, GRS HHE Tt , HiRyr 5 W20 GLS. GAS Roxt 20 B BAK, Z 5783 (P < 0.05),
3% 4,

Table 4. Changes of ultrasound speckle tracking parameters before and after treatment (; *s, %)
F 4. RITAIERABERSBIRSHTM(X +5 %)

215 e 1] GLS GRS GCS GAS
e RITHD -18.14 * 262 30.28 + 6.05 -19.26 = 2.21 —-21.48 + 2.45
(n =35 BTG -26.45 + 3.29" 37.32 + 7.68" -24.91 = 2.00” -30.57 + 3.15"
o VAT T -18.18 + 2.60 29.97 + 6.16 -19.56 + 2.19 —21.45 + 247
(n=35) RIT A -22.38 + 2877 35.88 + 7.05" -23.89 + 2217 -25.19 * 2957

v HRAGITITHE, BOP <0.05; YAIT)E SXTIRAE, P <0.05.

35. Tei IEWS A LRBELETNEEX S S

Tei #4055 203 BFH K LVPWD, LVEDD £ R IEMHK, 5 LVEF R EFAHRK, |6Ls . [GAS 5
O EAP LVPWD, LVEDD 2B fAHXK, 5 LVEF 2 EIEMHXP <0.05), W% 5.
Table 5. Correlation between Tei index and left ventricular function in patients with left heart failure
5. Tei IHH S L LRBEELEINEEME XD
LVPWD LVEDD LVEF
ZES
r P r P r P
Tei $541 0.299 0.018 0.312 0.012 ~0.309 0.016
IGLS| -0.301 0.018 -0.311 0.014 0.312 0.012
|GAS| -0.310 0.013 -0.312 0.012 0.365 0.010
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4. g

FE 0B A ERVE P fE B NSRRI R W 2 —, A2 O YRR THREFRAG . 2o 0 5 A0 it 5 Bk = T
s T I DA B AN R R A AU IR o 7 O 3 R0 5 L B A BRI AR A, BB 00 R BRI mT ik — 28 51 K
ZETReBA[5]: WGIK E— B#S N/E g, NAHEE AT R EIG YT, IR S8 BRER B A 2
AERF LR, H 551 R EARALAE, B R AP AW 2, 4 B 16T T BoZ i N T I K,
BiPAP ML A2 H Al A 0 3 38 BB JOR YT JT % [6], O AR CAESE BiPAP MERLE AT A
OEMIEIRIAVI7], (AA ¢ BIPAP MFIRALIE SR YT /e /O 3897 R VRS I R AT /b

7 B ASUE B T — FRE T B RUB R R R B B, S B B R SRR T AR AL I B LA
fli B L DJRE, 1O B ORI A — g ML H8]: Tei e 1Fl 8 0 = ThRE I REBFEHR[9].
AR TR RIL: JRIT IR0, AR, LVPWD, LVEDD. GLS. GAS. Tei fR%(# &AL T
YR, PaO,. SaO,. LVEF HHE & T2, Tei 830540 E#H K LVPWD. LVEDD 28 i IEAH
X%, 15 LVEF 2R GUHEX, |GLS|. |GAS| 50 E# 1 LVPWD, LVEDD 2R A%, 15 LVEF
EEIEAZ, YPEIUESE T BIPAP MEIRALE T IGYT /2 O3 B EE, n A NGE B O RS,
SRR ET)RE, HHEAE B AUB RIS Tei 8400 20Tk BiPAP FFIRALE IGIT /i DX B H A=
ThRERIREN . BiIPAP MFIALIE A YT Z BT LART A R B0 WP . i S48 AR Al e = D e,
T BRI AT R A B M 45 T S PRI AN [F] KPR A I R AL, WSO BT AT R @A, L
RPN . ik SR IR RRARAIER S, 1S BRI 5K, NI A 2 A AR, B
IMEBIE . R K, PR B A I N RITEZE SR, BN SRS A, S AR AL
FE[10] [11]5 MEAh BiPAP RPN S G Y7 I B M N ., 9800 #p ik a0 &, o o IR e, FRAIR
Wi e RS BE I, AR AL E S A, RO RRIRUVEACRE, T8 ke A O SR DA IO LB, A
A B B D DR, X SR E A —8[12]. #8755 RUBERERE Tei fa¥c it AV A R80T
fii BiPAP PRI AT Ao O B3 X FL A2 S DR B RE IR, 2 IR gt 75 B A BB A T 45 g 77 i e W 43¢
B0 E SRR ThRE AR AL, FLRTVE N 70 0 5 SR e 0 D Re VRN G RIOR: 75 7734 [13], 1 Tei $84L
& R AT S LBl R A I AR RS 3, 6 B O S B AR T R T JEAT VMMl S B [14], FCIU B I 1) 43
HeAeak 2 ms, — HOETIREFEC, Tei F8EIM, M HANEAZ LR, OEJUTES I OER
DI, 76400 = THRE VPl b A BB AE FH[15], DRI 68 75 B s JE R R A Tei 48500 B AxTi . ORGP
fit BIPAP WAL 76T 20 0 0] 8 3 /e & THRE A R o

2 LR, BIPAP A IRT L 0T R I 0 A S IR B VR I B 2, TR 75 B s B R Tei
FRECATAE A BIPAP I8 20 0 52 B3 /e 3 D e s A RO Ak 77 7%
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