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The Association between Left Ventricular
Function and Sphygmogram of Heart
Failure Patients

Hen-Hong Chang
Chang Gung Memorial Hospital

ABSTRACT

The daily activity function is closely associated with the left ventricular
function in patients with congestive heart failure (CHF). We assessed the left
ventricular function by measuring left ventricular ejection fraction using
echocardiography. Their severity was classified according to "New York Heart
Assoiation Functional Class ification”. Also we recorded radial arterial pulse
pressure by Wang's sphygmometer non-invasively to imitate that traditional Chinese
medical (TCM) doctors did. According to the classic documents, different patterns
present various pulses, we also evaluated their association.

CHF patients were screened via our ward as Framingham Heart Study did,
those who suffered from unstable vital signs or with peripheral arterial occlusive
diseases are excluded. The others were evaluated by their clinical severity, left
ventricular function, patterns in TCM and bilateral sphygmograph.

We collected 20 patients of congestive heart failure and 20 cases for control.
Their data were analyzed, and we found that the parameters of pulse, angle P and
WI/T in these two groups were significantly different (p<0.001 in 3 special position
of pulse); also, we found that the parameters of pulse, H1 and H4, highly correlated
(r =0.89) with left ventricular ejection fraction and cardiac output in some special
position of radial arterial pulse.

Keywords: Traditional Chinese Medicine, Heart Failure, Sphygmomanogram
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1. Paroxysmal nocturnal dyspnea (*&% 4 7 B e¥ex F]¥g ) 2 Orthopnea (v} A4
)

2. Neck vein distention ( 37 #% "% 4% 5& )

3. Rales (" refe5 )

4. Radiographic cardiomegaly (3% X & % kg1 < 5835~ )

5. Acute pulmonary edema ( & 4% -k ¥ )
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o

7. Hepatojugular reflux (#+—3g % % /&
FRIEF (Minor Criteria )

1. Bilateral ankle edema ( g i) %ri -k #4 )

2. Nocturnal cough ( 7& ¥ v%s5)

3. Dyspnea on ordinary exertion (¥ i &8 3t § 4 )
4. Hepatomegaly ( #+#6 + )

5. Pleural effusion ( *% %% % )

6. Tachycardia (rate >=120/min) (. & iF:F » < P E30F 4045 120 7 )
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New York Heart Association Functional Classification

Class | No Slight limitation of physical activity
No Ordinary activity causes symptoms

Class Il Slight limitation of physical activity
Ordinary activity causes symptoms

Class 1 Marked limitation of physical activity less than ordinary activity
causes symptoms
Asymptomatic at rest

Class IV Inability to carry out any physical activity without discomfort
Symptoms at rest
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— R WA BRI 200 9 154 > A T 4> B4 3188 K 0 T
64.3+-23.7 f o ¥R 2 20 5> § 10 £ >4 10 % - & #4 38-79 gk > L 3563.2+-15.8
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S B BeREBL Y FREAL T
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F2-1 - B e U TR0 )

B e E ¥ ¢ %& 2% A
S E R O SHR O SR E SHBE Cn AR
1 0 61 1 1 0 0 1
2 1 71 1 1 1 1 0
3 0 81 0 0 0 1 0
4 0 88 0 1 0 1 0
5 1 74 0 0 0 1 0
6 1 54 1 0 0 0 0
7 1 36 1 0 0 0 0
8 1 65 1 0 0 1 0
9 1 70 1 0 0 0 0
10 1 51 1 0 0 1 0
11 1 57 1 1 0 0 0
12 0 65 1 1 0 1 0
13 0 62 0 0 1 1 0
14 1 71 0 0 0 1 1
15 1 74 1 0 0 1 0
16 0 88 1 0 0 1 0
17 1 50 1 0 1 0 1
18 1 48 1 0 0 0 0
19 1 80 1 0 0 1 0
20 1 32 1 0 0 0 1
21 1 70 1 0 1 0 0
22 0 75 1 0 1 1 0
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= ~CHF B¢ ¢ F# & 2w 25405 (EF) dnt i
# 3-1 ~ CHF U IBERE 5 w4 fthids (EF) pubsiik
EF (%) EF<409% EF>409 kN

¥l i % i % i %

< E R 9 53 8 47 17 100
Ny 3 60 2 40 5 100
Ny 3 23 10 77 13 100
S F Rt SR 3 75 1 25 4 100
S E R SR 2 25 6 75 8 100
% 22 i CHF &ﬁ LIS § EL»ré/j;mﬁ,—‘ﬁ (136]) HEF A~ F /% » =~ 5~ 409% (10 i »

779 )

4 3-2 ~ CHF fiH & kree?

S b e (EF) okt

EF% EF < 40% EF > 40% B
? ¥Rl 1 % 2 i % % i % %
S F 9 53 8 47 17 100
EaNy 91 1 20 4 80 5 100
*:uﬂtiﬁi,&—‘ﬁEF<4 9+ o >40 96 » A T k2 ,\,;f;;;‘gsﬁaza\#é_EF>40%’fé
809G » b f iz RN FRE
% 3-3 ~ CHF [ “aibsdBafant & 4 G sk (EF) Aok
EF% EF <40% EF > 409 B
PEEL | B % i 2 i 2
s A 3 23 10 77 13 100
EN Y 7 78 2 22 9 100
% wthm2 CHF B (13 ) # EF % 5 %3 409 (10 ] » i 779%) ~A D<ihh2
CHF &% (95]) > # EF + 5|32 40% (7 | » it 78%)
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B CHF &4 ¢ Faale NYHA 2 i & sz 1 i

# 4-1 ~ CHF RUHFIIEREETS NYHA Tpc 557 b g

Fc| Fc | Fc I Fc 1Nl Fc IV B3
i BH | % | BaE| % | B#& | 9% | BE | % | B#& | %
“F 1 6 6 35 9 53 1 6 17 | 100
< 0 0 2 40 3 60 0 0 5 | 100
SR 0 0 6 46 7 54 0 0 13 | 100
SFmEsHRl O 0 1 25 3 75 0 0 4 | 100
SEBHSKER O 0 2 40 3 60 0 0 5 | 100
< 4-2 ~ CHF L= 5 b= B o sl NYHA 5578 I i
Fc| Fc | Fc I Fc 1Nl Fc IV B3
v FEL B | % | BE | 9% | BE | % | B& | % | BE | %
S F 1 6 6 35 9 53 1 6 17 | 100
EN 1 0 0 3 60 2 40 0 0 5 | 100
# 4-3 » CHF Rl o [it=e2 Bl NYHA Zhpeoras I P
Fc Fcl Fell Felll Fc IV NS
¢ Fall Bl | % | B | % | BE | % | BE | % | B | %
Y4 0 0 6 46 7 54 0 0 13 | 100
e A 1 11 3 33 4 44 | 1 1 9 99
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I CHF &% ¥ g a3

% 5-1 ~ 22 {5 CHF fUH V%5

PERR R # 5% x4 e ¥ i K 3
7 18 6 15 8 6 3 8 6 7
10 ¥ %6 82 27 68 36 27 14 36 27 32

%22 ») CHF & 2. "% 9 D b § en®Ugea 2 527% » & ik 8296 ~ 68%

» ~CHF &5 #3 Af2 @ Fgi|ss

?“ 6-1-7 I,Zﬂ CHF yﬁﬂi ["_LJE‘J Af H I%%i—w?} Jm

S P | cFA | oBA | csd | KA | ceRR
% (4)57% | (2)29% | (2)29% | (6)86% | 0%

%22 5] CHF & # 5 « 5 s g ¥p (Atrial fibrillation » Af) 7 515 6 &) (86%) 7 ~ &
m2 A F2 o CHRE KR EF (136]) ¢ > 5 6 &) (4690) #5 Af
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