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Fig. 1. Transaxial cine-MRI of the heart,
physiologic TR.
Semilunar area of signal void(arrows) is seen in the atrium

proximal to tricuspid valve.

Table 1. MR Findings of Valvular Regurgitation in 20 Healthy Volunteers.

Valve Extent(M + SD:mm) Timing shape
Regurgitation Valve(+) Valve(—)
TR & MR(8/20 = 40%)
TR only (13/20 = 65%) 11.8 £ 2.9 7.8 £ 28 early systole semilunar or triangular
MR only (9/20 = 45%) 82 + 25 7.9 +15 early systole small globular

None (5/20 = 25%)

Valve(+) :including valve plane
Valve(—) :excluding valve plane

TR = tricuspid regurgitation
MR = mitral regurgitation
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Fig. 2. Physiologic MR, transaxial images.
Small globular signal void region(arrowhead) proximal to mi-
tral valve indicates physiologic MR during early systole.

ELECTROCARDIOGRAM

L

Hed o AF Ast A7 IBYFM0IMS| Ma|H wa Tt oF

nal intensity) & Yeht=d], g 57} elod, A2 47
(turbulent blood flow)& Qls] AHo] Al&3lA EHA+
(dephasing) 3l ¥ &= (12, 13, 14, 15, 16) w-& 3 Fo] 7] =)
(13, 17), ¥4 2 A Fu o} FAR A5 F3FHA=
FAHY - EE, wAldT 2 Yo d/FE AAEE
A FE| 97 FAEE, oA Wx febd ke 7
< 3 Folof st ARES] ATl o5 A=A B
Hot dFdu= Al I 7} £ 2T A regurgitant
jete] Zo]7} lem & YA AL, 6, 8, 18, 19), #=+ 7
A9 FdwHAol A Ao 1/4 Wl 538" 32
3E Rolui(1l), 2 o] EAAZ A # J{
de #4HZL R A F-E T uA 32 A7

&oﬁiﬁ‘{

o

Fig. 3. Schematic diagrams of the heart demonstrating signal
void patterns on cine MR images. A triangular or semilunar
area of signal void with base toward the tricuspid valve
indicates physiologic TR, and small globular areas of signal
void immediately proximal to mitral valve represents phy-
siologic MR.

Fig. 4. Events in cardiac cycle.
Physiologic turbulence is present within
the atrium during early systole of isovo-
lumic contraction of left ventricle corre-
sponding to R wave on electrogram.
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(9)(Fig. 1, 2, 3). L8]32, 25 Al
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Fig. 5. a. Multiple transverse cine MRI of the heart at the level of tricuspid valve.
Physiologic TR is seen only on the second frame corresponding to early systole.

b. Multiple transverse cine-MRI of the heart at the level of mitral valve.

Physiologic MR is noted only on the initial two frames corresponding to early systole.

TIME ;.I.SE‘:J
Fig. 6. Tall triangular area of signal void with apex toward
the tricuspid valve, is present during the entire systole and
extends to nearly total length of longitudinal axis of right at-
rium, which indicates pathologic turbulence at the tricuspid
valve area.

Fig. 7. A circular area of signal void(arrow) was seen
centrally within the proximal inferior vena cava throughout the
cardiac cycle. Small round signal void area (arrowhead) was
observed throughout the cardiac cycle in the proximal pul-
monary vein.
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Physiologic AV Valvular Insufficiency in Cine MR Imaging

Yoon Hyung Jang, M.D., Eun Joo Kang, M.D., Seung Kug Baik, M.D.,
Woo Hyun Ahn, M.D., Han Yong Choi, M.D., Bong Gi Kim, M.D.

Department of Diagnostic Radiology, Wallace Memorial Baptist Hospital

Purpose:To give a help in the interpretation of cardiac cine-MR examination, the extent, shape, and timing
of appearance of signal void regions near atrioventricular(A-V) valve prospectively evaluated in the healthy
population.

Materials and Methods:Using an axial gradient-echo technique with small flip angle, repetition time(TR)
of 36 msec and echo time(TE) of 22 msec, 20 volunteers without known valvular abnormalities undertook car-
diac cine-MR imaging including atrioventricualr valve areas.

Results: Transient signal void was observed within the atrium near the tricuspid(13/20 = 65%) and mitral
valves(9/20 = 45%), respectively, which is so called “physiologic atrioventricular valvular insufficiency”. Eight
subjects revealed the signal void areas near both tricuspid and mitral valves but, 5 subjects didnot show any
evidences of physiologic insufficiency. This physiologic condition does not extend more than 1cm proximal to
A-V valve plane and is generally observed only during early systole. Its morphology is semilunar or triangular
configuration with the base to the valve plane in most cases of normal tricuspid insufficiency and small globular
appearance in most cases of normal mitral insufficiency.

Conclusion: Awareness of normal signal void areas near the A-V valve and their characteristics is critical
in the interpretation of cardiac cine MR examinations and maybe helpfal in the study of the normal cardiac
physiology.

Index Words: Heart, valve
Heart, MR studies
Magnetic resonance(MR), cine study
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