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Evaluating the Clinic Application of Wave Intensity Technique in Assessing
the Left Ventricular Function in Patients With Hyperthyroidism

LI Chunyan,SHEN Yanyan
(Department of Ultrasound ,Nanhua Hospital ,University of South China ,Hengyang ,Hunan 421002, China)

Abstract: Objective To investigate the value of instantaneous wave intensity (WI) technic in respect of evaluating
left ventricular function in patients with hyperthyroidism. Methods 46 patients with hyperthyroidism and 35 healthy con-
trols were divided into two groups. The general material, conventional ultrasonic cardiogram material, W1 parameters were
obtained and compared,and the two groups had statistical differences for each index. ~Results General material; heart
rate and systolic blood pressure of hyperthyroidism group was higher than that of normal control group,diastolic blood pres-
sure was lower than normal control group,and no obvious difference was found in the rest indexes. Conventional echocardio-
graphy information ; compared with the control group,in hyperthyroidism group LVIDd, LVISd, LVEDV,LVESV,SV, LVEF
had no significant difference,but other parameters had significantly. W1 parameters : hyperthyroidism W, ,W,-W, was signifi-
cantly higher, W, ,R-W, was significantly lower than control group The difference was statistically significant. ~ Conclusion
W1 technology as a new indicator to reflect cardiac function through the intra-arteries dynamic of blood flow,can be quick,
objective ,non-invasive ,and evaluate left ventricular function of hyperthyroidism effectively.

Key words: transient wave intensity; hyperthyroidism; left ventricular function

HURIRALBE ST HEIE (AR L) B —Fh W2 FH, BV BREGE N REMGE , Ko iE 25
BIR, L2 RZETHMAE, ERUNARRA 2 B BB WL, xR E TS A T E R0, B oo
BRI RAERH 10% ~22% ) T BEFL T 5
JE R 22—l 2 R U O RS , PR R R AN I &
R G R 1E , G5 O ol F B AE D
IR AT S S A5 BOPEAN TR T RS I 22 = BT

& B HA.2012 - 09 - 07
EF B v FFH, Wi, IR, W58 7 19 0 LS 75 , E-mail .

doctorzhangrh@ yahoo. com. cn.



o EHAE RS 2013 4 1A K41 ESE L

sk AR RE  (H 32 N R 2 WA — 52 R R
P, AWTIEE R W ORI OTRE 202
REMIASIN , 55 WT AR PR FH T S 20 = g
AR PR L, A i PR P 400 24 B P C R 0 ME ) BE Y
BUETE AT AT R T SR A B

W ERE

1.1 WRIFH

TEIUAS B [7) 1A ft B A 4G 5 35 61, 22 [l o
X £ i O R B M A O SR IR R
PRI A A A A5 R B R0 | TE 3 ik ok
FEBEHIE B, Vi 25 — L FF DR AR I 2 (FT, ) i 25 1Y
WLHAR IR L 2R (FT, ) A2 AR BRI ER (TSH) IE#
Ho 14,221 B, A% 40.35 £13.58 %, H

x1 BARASEEWRA—MARILEK

65

JLHL 46 B (1) AR UE . 200 R A2 09 W OT 8
46 1] it 6 A~ ~ 11 4F, & T R RIRYT SN
REHNBWIRIT G, Y R FEE O/, 5B 17 B, &
29 ] 4F#439. 61 + 14.36 %, HIJTIZ W 5L 56 2 A
#E.TSH /NF0.5 mU/L(IEH{E ] 0.5 ~10 mU/L) ,
FT, K F 9.15 pmol/L ( IE % {8 & 3. 19 ~
9.15 pmol/L) Fl/5k FT, KF 25.47 pmol/L(1EH A
] 9.11 ~25.47 pmol/L) . (2) HEBRAR i ; HES: 3 ik
Bk, | 26 RO R R FBE o s | et R 20 Jhk ks A
BEEAR A O S O LSS O B 95 1 e o 05 4 0
s PR MR B o0 B AT B 2 4 A 4 4 5 HE
I IR FH R 2R R Bt FR AR B 245 9, HE B3 il T e
XU E DI RE 7= AL S W A 25 P AR PN AR B
B VARE IR E R R, R 1,

21531 PR (/%) IR (Z) £ (em) R (kg)
1E % RR AL 14/21 40.35 +13.58 161.26 £6.22 53.63 +7.89
HIoTH 17/29 39.61 +14. 158.27 +7.32 50.85 +6.70

1.2 UF{EE5FE

1.2.1 ZMBRECHAKRE ZRELMEM, L
AR, T M B 25 A0 O b T, 00 A A KR
FHFFIERE (TVSd) A ZEFIRARINE (LVIDd) A%
EPIR A I BE R (LVPWA ) | 78 25 W 4 R N 42
(LVIDs) M2 b N2 (LAD) | #:45 /2 S &F sk R I 2 FR
(LVEDV) ZE WA AR A (LVESY) BEEH (SV) .
T PU DI T W FH R Simpson s XSG g 42
FEHMAEC(LVER) , OARPURE YT , T AR
AT SIS0 LA 1 Ve R () (T 7 6 S0 i g e
(A) J E W N A (EDT) 53 E/A

1.2.2 Hahp WL 2 2 FEM, R
SR THI EA7 BRI, ) B 2 min 72 2200 & 2
WHCFEIME, g0 s El %8 ETWT £, A
Arnai g s A s S Sh ik, FES kS T2
1.5 cm 4b , Zh ik AT J5 BE 5 7 785 B, I 5 1028 6 7 R
FMLAE I A1 R 30 ~60 C 45 —AEBORET ] B T 14 AT
JERET M AL BORE T 5 A RETR L, a8 W1
I3 5 7 B B PR BRI e A 60 B MR B A i
TV S A R A [ A P R R A TR (F I
P =6 A) , PRI I, S A S35 i HE {8, Pk
e 5 AU LT RRIIE , SRS bRt WI £k, 72 4f

GIAT I SRR A I B Y5 (W ) B o il
(W) OB RIS B0 EE — 0 W, A B I [ S5
(R-W,) 5 — B e iy st IR (W, -W,)
1.2.3 FT,.FT, . TSH #&@l 7 % (1)L 3 mL 4k
JEI K I T A R BT 4 °C 22 A UKAE IR AT
(2) VTVEEES 0 o (3) W - IEONAR | B A RA IR
HIEMAFER, (4) #E B0 B BT,
UVE YA S T B0 R IR IR B R L (5) %
YOI R THRAE DT A AT T i 4
1.3 ZitZEHH

A THEFRIEI x 25 8, SRR S >
(1] (4 LU T 5 22 43 A, 2 A A 25850 1) 79 7 L
JH Dunnett-t #5624 P <0.05 HESA BE,

2 &% R

2.1 FHELE MERER

B JCZH0 3R (87. 95 +12. 43 K/min) | T 1E %
XFIBZH (73. 44 £ 8. 26 /min); B JC 4 W 4 R
(124.80 +15. 82 mmHg) = T IEH X fEZH (112. 85 +
10.80 mmHg) ; FHJTZHEF 7K (69. 34 £8.79 mmHg)
T IEH X MEZH (78. 21 +7. 53 mmHg) , 2 54 .3



66 Medical Science Journal of Central South China,January 2013, Vol. 41 ,No. 1

(R,

2.2 WAEHBEOEEMEE
HHUEE 0 Bh R U4 5 1E X B A L

LVIDd LVISd .LVEDV LVESV .SV LVEF 2% %70 i

P, A A S s S A BE M, WAk 2,

x2 WMARNBEOHERRILR

IEFWA A (n=35) HILU(n=46)
IVSd( mm) 9.20 +0.86 9.89 +1.06°
LVPWd(mm) 8.99 +1.02 9.59 +0.89"
LVIDd( mm) 44.79 £3.76 45.28 £2.88
LVISd(mm) 29.82 +2.69 29.96 +2.55
LVEDV (mL) 91.85 +18.36 94.56 +14.58
LVESV (mL) 35.21 £9.12 34.75 +7.43
SV(mL) 57.18 +12.35 59.96 +9.44
LVEF(% ) 70.56 +3.78 71.64 +4.17
LAD(mm) 27.09 +2.58 29.65 +3.59*
T EDT(ms)  190.88 £50.04 246.09 +72.38"
E(m/s) 0.79 £0.08 0.92 +0.25%
A(m/s) 0.59 +0.15 0.78 +0. 18"
E/A 1.41 £0.35 1.25 +0.30*

IVSd ; 76 %8 &7 5K A 5 W] B )2 132 s LVPW .« 7o %8 &7 5K R 01 5 B )
J& LVIDA : 22 Z 67 5k R W 4R LVISd : 22 Z U 4 AR P 4% LVEDV .
LB AP R I B LVESV  ZE IR A R B 48 SV . 94l i LVEF .
Zem BN LAD : 26 B3 N A% ; 4 EDT E W s i [] B, R
TR b7 i S0 7L 00 o D D 5 A 6 K e ) DR E/A:
SIS AE AT i 11 37300 30 0 38 5 5 7 7 G O A 0 1 A
HIE#E X A E ,a:P < 0.01

2.3 HIXASEEXRA WI SH#E
FITEA W, W, -W, B & FIEH %R, W, R-
W, BB IE R X IR, 2 A it IRl 1 Jek 3,

WIS WF52.00 1058 22 55 1ML 37 36 7 2 LA S e O e
5 M RS —TUF 8 45 , 7T LA A0 JUE A ifi
EREMZGARED
3.1 BARBBELELEWRHEINGE

AHFFEXT 35 9 1EH XF BALH J2 46 5] FH U4
AT AR, 558 T W, W,-W, R-W,, g5 R 8
A~ HITTA W, W -W, B S X R, R-W, B
TR, 22 A WM B TR 220 IR
45T RERG R | 5 M. Donatelli"™! BOBFFE 45 5 —5, W,
WIS —0 , & AR A A2 D = ST R, R-W
SO HLE R R BT BN — 8 W Y E] ] AR
FEEF M FT ], W, -W, Ay 55 — W 3] 55 0 1Y [ [
B9, AR I ] B R B O R T W I
i, R-W, [EAZER , W,-W, [E 465, X #MH T A&
U RE 7 T AR A S 56 A 5 4 R Al
ZRUT W R RN S AT LS A2 0 S W e T BE
AR SCIBFTEHE— 2 UEB T X —2518

HUR AR R U T, B R 0 kgl 1] 42
3 2R 22 U I, BV P R B 0 WL 20

E1 EEXBARBEITEA WL A B.CAINIER XA W RIS 5 25585, D EF 451 H 504 Wi
ARIUTE TR 25 55 W, R R A W, I b a9 o



PHEFHFEE2013F1AF4 EF 1Y 67
#*3 WA WISHLLE
Ehill n W, (mmHg x m/s%) W, (mmHg x m/s%) R-W, (ms) Wi -W, (ms)
TEH X IR 35 8.94 +2.27 1.88£0.23 95.60 +9.11 275.20 +18.63
oL 46 12.23 £2.73° 1.42 +0. 65" 84.56 +10. 55 292.00 +17. 6
W« IR ST TR 5 5 W o O WIS B B D 5 5 R-W O FLFRT A R T 3050 — 0 W, IR ) (R 30 5 W - W, o 50— 0 W, 3058 —0d W, Y

) [ 38 ; 5 1F 3 % BRZHAR L4 ,a: P < 0.01

HE AN 383 A% AL 42 2E 0 LB 1 Y &
B, O AL 4 7, a8 it R AL B AE
T LA AR %) < FEAZAE A A5, 3 5k 0o WL 46 T
() 42V FH 38 o S M 5 R O 38 RO IR LS
1y i 2 40 o P U T s T RE L IR RS R
REAE I8 52000 HL S B R M A I A8 BEL S, 42 0
FEHE L 5 B O AT AR L BT LA TR R A
D EWAE TR R IE H A\ IG5E  (H R % 1 U R, K
It HOR ARV R e T {0 LR bk sl 5k 18 M ARRE L IR
BE., Ik L 40 B NI 40 BRI, O UL B 25 4 8] T £F
4 T A TINE S S ) N L Nl N Y e R
TR, Siu'" K Dahl %™ &3, HARKH4 H LR
FLEWAEDIRe R O N, 22K 6%
() FH T AR LR I 25 W0 D BB TR A, 4R 1T AE AR BF 5
HoR R B D WA T RE T B A UES , % I8
ARSI BT GAT 28 3 HERR T b5 B A 45 Al
R H B M TR R B,
3.2 BBELALETFKINEE

HOT B 200 S BT IR DRI AIG , =22 o
R PRI 3R 8 v R L% 1 e IR I 4 R 00 1o A DR I
FIIN I N B 2R B I 3 8 T OE 7, LRI B O LT
., WTEE PR R B 2 0 = AT Ik DI RE 2
i, 2 PR A FH TR O SR b O IR T 5 401 Bl 4
O WURE A SE 4 R T2 55 | B SRS | BT 5K 2 BRI
1%, Bt 95 1 a0 8, 460R 8 = W) T T A 3G 0, 9% 57
O WU P RE IR | e & R A0 ) 380, AWF SR AL
RILHTT AL R AW AR D e N B AT, #7 ik D fig
WA O e, A IFFE 2 B T S A s B I %
HRA K, S 1B 5 70 %5 I BE 5 I % o) R 1A R AR 5
AR I ARRIR e, S FAR IR R RO ML
PRI E AT G, A2 D A5 i R U 5 22 =87 ik DB
BUAE A s S R A O, AR R I T W,
WIEH AW, 2568 B EME, W, & WIHE —
W IS S SR . BERd O = LTS 1R 4
e ZE B M AW 2 R G R, Hh e
AT I A A 2 W I BRIVR 1) B B % A WT

Mk BRI IE 1A B W, Niki F1 Sugawara 25 ffF 57
RIEFIRINBEWGR ¥, W, W B REA%, AT 5 H 4
W2, YW W, n] RE A — IR I 20 2 T 5K )
REAIA A HE 7

W EAAN: g — 358 1 3l Jpk P 13t 31 3 7 B gk
OHESHRERIHTHR AR, FTPREGE Z0L JC 81 AR
HOCEE LD EIRE, A BN — W 2.0 =
RERYA B LA FRR .

B2k

[1] *HEEH, EHEE ARFIM]. £ 6 AR ARZA
B iR ,2004 ;725-735.

[2]  HAG4R, R R SUBE S, B A BE i IR B AR R
B EEE R AFHEN]]]. PREFH
154 K ,2010,26(10) . 1883-1885.

[3] Donatelli M, Assennato P, Abbadi Vet al. Cardiac chan-
ges in subclinical and overt hyperthyroid women: retro-
spective study [ J]. Int J Cardiol, 2003, 90 (2-3):
159-164.

(4] ZE%,F%, Fb% KRE——MHFHH LA HF
FAR[)]. P AR F BT A E,2008,17(7) :634-636.

[5] Sugawara M,Niki K, Ohte N, et al. Clinical usefulness of
wave intensity analysis[ J]. Med Biol Eng Comput,2009,
47(2) :197-206.

[6] Kahaly GJ, Dillman WH. Thyroid hormone action in the
heart[ J]. Endocr- ev,2005,26(8) :704-728.

[7] Siu CW, Yeung CY, Lau CP, et al. Incidence, clinical
characteristics and outcome of congestive heart failure as
the initial presentation in patients with primary hyperthy-
roidism[ J ]. Heart,2007 ,93(4) :483-487

[8] Dahl,Huseyin Gunduz,Ali Tamer,et al. Evaluation of right
ventricular function in patients with thyroxin dsyfunction
[J]. Cardiology,2006,105(4) :89-94.

[9] Niki K,Sugawara M,Chang D, et al. Effeccts of sublingual
nitroglycerin on working conditions of the heart and arteri-
al system :analysis using wave intensity[ J].J Med Ultra-
sonics,2005,32(12) :145-152.

(LI £ )





