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Objectives. This study determined the clinical significance of measuring the inferior vena cava dimen-
sion in patients with heart failure.

Methods. The subjects were 373 patients admitted due to acute exacerbation of chronic heart failure.
The relationships were examined between inferior vena cava dimension in the end-expiratory phase on
admission and in the stable state and etiology of heart failure, age, New York Heart Associatiofl NYHAD
functional classification in the stable statel before exacerbation] body weight, grade of tricuspid regurgita-
tion, left ventricular end-diastolic dimension and left ventricular gjection fraction measured by two-dimen-
sional echocardiography in the stable state and on admission, severity of lung congestion! Killip’ s classifi-
cation[bn admission, and clinical course during treatment.

Results. The inferior vena cava dimension was not correlated with etiology, age, NYHA functiona clas-
sification, body weight, Ieft ventricular end-diastolic dimension or left ventricular gection fraction, but was
correlated with the grade of tricuspid regurgitationl r 0 0.78, pO 0.0001 in the stable state, r 0 0.60, pO
0.0001 and on admission] The severity of lung congestion did not correlate with inferior vena cava
dimension on admission or the increase in inferior vena cava dimension. The increase in body weight on
admission was correlated with the increase in inferior vena cava dimensionl r 0 0.83, pd 0.00010] but did
not correlate with inferior vena cava dimension on admission. Tricuspid regurgitation grade and inferior
vena cava dimension were restored to the stable state when body weight reached stable state after treatment
in patients n0 2020Wwith inferior vena cava dimension increased by over 5mm on admission.

Conclusions. Inferior vena cava dimension in patients with heart failure is correlated with the tricuspid
regurgitation grade in the stable state and at acute exacerbation. The increase in inferior vena cava dimen-
sion between stable and exacerbated states, but not the actual value, is clinically useful to evaluate patients
with acute exacerbation of chronic heart failure.

J Cardiol 2001; 37 601 3090 313

Key Words
= Heart failure = Ultrasonic diagnosi§ inferior vena cavall
= Tricuspid regurgitation

00000000 0O000:055300003 00000000402078;°0000000000 ODO00O00OOOOOOO
Division of Cardiology, Department of Cardiology and Cardiovascular Surgery, Osaka K osei-nenkin Hospital ; © Division of Cardiology,
Department of Internal Medicine, National Cardiovascular Center, Osaka

Address for correspondence: SASAKI T, MD, Division of Cardiology, Department of Cardiology and Cardiovascular Surgery, Osaka
Kosei-nenkin Hospital, Fukushima 40 20 78, Fukushima-ku, Osaka 5530 0003

Manuscript received January 5, 2001 ; revised February 26, 2001; accepted March 22, 2001

309



310 gooooboooo oo

ogogao

oobooooooOoooobooooboooooooa
0000000000000 000000000O0
coooooobooOoobooooboooobooooo
cooobooooboooobooooooooobooooo
cooooooboooobooooooooooooo
coooboooobooooboooobooooobooooo
coooboooobooooboooobooooobooooo
oooooooooooooocooooaon

gooogo

00019910 10019%0 12006000000
goboobooobooboboooboooboboon
ooboooboo3kpobooooooooogn
Wooooobmobbbbobooood™mmiO
O000000000O0000DO New York Heart
Associationl NYHAD O OOOOOO000D00O0OO0
Mk@MmoOoOooODoOoOooooooooogooooo
oooobooboobDoobDoobDooDbm™mmd
goooboboboiwooboooooboobooo
OKillipOOOOOOOOmooooooooooo
gboobooooobooboboboboooooogo
gboboooooboobobobobooobooogo
gbobooomoboboooooooobooobo
obooooooooboboboboooooogo
ood

obobobooooooobooboboboooo
gbooooooooboboboboooooogo
gboooobogbzemb0DO00O00D0OD MO mmd
00000* Mo0o0o00ooooAOvVOOOOO
gboboooooboopPObObObCOObDODOD
gbooooersSUbunooooogd

0000000000000 oooo*™oon4
goooooogo

0000000000000 00000000 ‘0
gobooobgd

gobboooobobooootbbbooogpb
oos000DOOOOOOd

gooogo

oooobobogooe20bb0OboboOobobooesnoOd

Table 100 Parameter s of the patientsin the stable state
and on admission

Stable state On admission
IVCDI mmO 13.5+ 35 21.4+ 3.6
A IVCDI mmO O 7.4+ 25
TR grade 15+ 09 28+ 0.3
A TR grade O 14+ 0.9
A BWI kgO O 8.5+ 35

Valuesare meant SD.

IVCDUO inferior vena cava dimension; A IV CD=increase in
IVCD; TRO tricuspid regurgitation; A TRO increase in TR;
A BWO increase in body weight.
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IVCD in the stable state
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IVCD on admission
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Fig. 1 Correlation between inferior vena cava dimension and tricuspid regurgitation
gradein the stable statél leftCand on admissiofl right[
0 [ Representsthe number of the patientsin each grade of tricuspid regurgitation.

Abbreviationsasin Table 1.

Table 20 Inferior vena cava dimension in the stable state and on admission

IVCD in the stable state IVCD on admission A IvCDO

n 0 mmO OmmO O OmmO O
Vavular heart disease 92 15.9+ 2.3 22.4+ 3.0° 6.3+ 25
Hypertrophic heart disease 89 11.8+ 3.6 18.8+ 35 7.0+ 2.7
Ischemic heart disease 95 12.0+ 2.9 18.6+ 3.7 6.6+ 2.6
Dilated cardiomyopathy 97 13.6+ 3.2¢ 20.4+ 3.4° 6.8+ 3.2

Values are meant SD. “p[] 0.001 vs hypertrophic heart disease, ischemic heart disease and dilated cardiomyo-
pathy. U pd 0.001 vs hypertrophic heart disease, ischemic heart disease. [

Abbreviations as in Table 1.

gobooooooooboocoobooooooo
00000000000 Oooo™Moooo?oo
0ooooOoo®™™Oo000000000n0ooooo
oooooogoboz2ommiooooooooon
0o00o0OooOooOoo*™Oo0000000ooooo
ooboooooooooboocooooooboOooo
ooooooooooobooobobooobooon
oobomoooooooooooooooobooon
oooooooooooboooobooooboooo
oooooooooooboooobooobooon
oboooooobOoooboooboooogooo
0O 0000000000000 000oooo
oooooooobOoboooooooooooDogoon
ooooooooooobooooboooboooo
0000000000000 oo0oooo®®0ooon
ooooooooooobooooboboooboooo

J Cardiol 2001; 37: 309—313

AWCOI mmQO0O

y=0.7x+1.90
0
r=0.830
p<0.0001

20 -

10

0 1 | |
0 10 20 30

Fig. 2 Correlation between increase in inferior vena
cava dimension and in body weight on admis-
sion compared to the stable state
Abbreviationsasin Table 1.
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Fig. 3 Changes of the relationship between inferior
vena cava dimension and tricuspid regurgitation
grade before and after treatment
« : On admissiofl before treatment[] = : After treat-
ment. o : In the stable state.

Correlation lineg solid line: on admission, dotted line:
in the stable stateCare the same as those shown in Fig. 1.
Abbreviationsasin Table 1.
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