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Summary

Mitral regurgitation was detected and quantitatively evaluated using two-dimensional Doppler-
echocardiography. The subjects consisted of 74 cases having a variety of heart diseases, who underwent
left ventriculography within one week before or after the Doppler study.

1. Among 50 patients with mitral regurgitation confirmed by left ventriculography, the Doppler
study detected mitral regurgitant flow signals in 46, for a sensitivity of 929%,. Minimal mitral regurgi-
tation in four cases could not be detected by Doppler studies. Twenty-four patients had no mitral
regurgitation according to left ventriculography; all but one also had no mitral regurgitation by Dop-
pler study, for a specificity of 96%,. In one false positive case, typical mitral regurgitant flow signals
were detected in an area localized within the left atrial cavity near the mitral valve orifice. The pos-
sibility remains that left ventriculography missed this minimal regurgitation.

2. For quantitative assessment of mitral regurgitation, the following two methods were used.

1) Three long-axis views through the lateral, middle and medial parts of the mitral valve, and a
short-axis view at the level of the mitral orifice were imaged via the parasternal approach. The area
where mitral regurgitant flow signals were detected was mapped on each cross-sectional echocardio-
gram, then the distance attained by the regurgitant flow from the mitral valve and the area covered
by the regurgitant flow were determined. The maximal distance among the three long-axis views
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and the sum of the distances in these views was parallel to the severity of mitral regurgitation as
assessed by left ventriculography. Similar relations were observed between the maximum area and the
sum of the area covered by the regurgitant flow in the three long- and the short-axis views and the
severity of mitral regurgitation as assessed by left ventriculography.

2) The severity of mitral regurgitation was graded on a four-point scale based on the farthest
point reached by regurgitant flow signals in the left atrial cavity. The grades of mitral regurgitation
estimated by Doppler method and by left ventriculography agreed in 31, differed by one point level
in 13 and by two point levels in two cases. The grading method by Doppler method seems clinically
applicable because of its feasibility and its high correlation with the grade of mitral regurgitation as

estimated by left ventriculography.
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Table 1. Classification of subjects examined

Degree of MR based on LVG

Underlying

conditions 0 1 2 3 4  Cases
RHD 9 7 5 8 6 35
IHD 8 4 3 0 0 15
CHD 4 0 2 1 2

MVP 0 1 0 1 5
Miscellaneous 3 1 3 0 1 8
Cases 24 13 13 10 14 74

RHD =rheumatic heart disease; IHD =ischemic
heart disease; CHD =congenital heart disease; MVP
=idiopathic mitral valve prolapse; MR=mitral re-
gurgitation; LVG =left ventriculography.
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Fig. 1. Diagram of real-time Doppler echocardiography for detecting and estimating

mitral regurgitation.

Upper: Two-dimensional echocardiographic planes used to map the distribution of regurgitant
signals. The areas encircled by white dots indicate the localization of the regurgitant flows in the left

atrial cavity.

Lower: Simultaneous recording of Doppler signals with the M-mode echocardiogram, phonocardio-

gram (PCG), and electrocardiogram (ECG).

LV =left ventricle; LA =left atrium; Ao=ascending aorta; SV =sampling volume; Middle =middle
part; Medial =posterior commissure side; Lateral =anterior commissure side.
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Fig. 2. Mitral regurgitant flow signal (black arrow) and “reversed flow signal’’ (white arrow),
suggesting the rebound flow of the regurgitant jet.

This is a record of a patient with severe mitral regurgitation due to idiopathic prolapse.

EEMEEFTR L ORI 1 G, WRY = v b BERE

NTRIELLLDLEZ LR, SEIZZD X
5 I R ML 3 ER & 72 s - 7.

2) fEEFRERRY FF ARG & i
< WFRAREE /3R

g7 e —Fic kY, @ fEEHHL, @
HIsHE 2 S RITFLER, @ H%Auin b % LI &
W5 ThZThoEERh 3 Wims, fHERaEHE
T & OF 4 Wi & %E Lz (Fig. 1). zh®
i, LER QRS otk 6 0.20 #hi% o ULkE
RHICHIERE 7 ) — XL, =0 LICEEED o
<, {BigFRYHRy 7 FromBifife <y vy
L. ZOFETHELRWRY 7 Lol
% b &z, EIEHRA» LTy 7+ nBET
% HEHE, B X OIS 2 iR PE o TR £ §
L7z,

3) i SR AR EE S > {3

1) {EIgPSRRRE o s ke LT,
RO LIS & EEfeEic L b, Wy S
W DIEFERNERBIETA O 4 B FH & ERR L 72
(Fig. 3). Thbb, Wiy /A MEERD L

REIIRFREGES & & A5 S EERED 12 oL~ vEigx
Rnwbow 1, zhzilz, L LUKEIRMEG
WOLVITIFEL R WS OF 2 B, KBRS
MHEMZ BB EOPERY 2 2Zem Ko Lo E 3
B, ZhULIERs Lo 4EL L.

i) fEIE A2 Sy 7 3 EE T B IRk
IS XA O 4 BRI A T o 72 T b
B, BIEREEES 2om RKiix 1 EE, Zem PLE 3.5
cm SKiitix 2 )%, 3.5cem PLE 5Sem SKiiz 3 JE,
Sem Pl 4L L.

3. F7S—ikIc &2 EIBFHRISETM & £EE
FIzkBEAEDIH

K79 — i & EEER L3 mitk 7 HELAIC,
FRZENMG OFTR & 5 WIREIC X > THA
IZHEfT & iz

FEETERITRICR T 5 i8R FRE X, Sel-
lers SMBUCHEMLL CTABRICHB Sz, 2B,
OB OBEFNE, K77 —FROMKEEZML
BRVWHEMER X ->Tfrabhi. Lrsosh, b
Wwo 1) X0 2),3) 12 TH BN IR
fliofEGE L OXF L& 1T o 72,

— 810 —



Fig. 3. Grading of the severity of mitral re-
gurgitation on a 4-point scale based on the
distance reached by the regurgitant flow signals
into the left atrial cavity.

In the long-axis view, mitral regurgitation, the
signals of which do not reach the hypothetical line
(line 1 in the schematic drawing), is defined as 1+
regurgitation; below the level of the aortic root (line
2) as 2+ regurgitation; and below the level 2 cm
superior to the aortic root (line 3) as 3+ regurgi-
tation. Mitral regurgitation, the signals of which
reach far from the mitral orifice beyond line 3, is
defined as 4+.
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Table 2. Classification of 74 cases according
to Doppler and LVG findings

Doppler MR
(+) (=)
(+) 46 4
LVG MR (=) 1 23

(+)=cases with mitral regurgitation; (—)=cases
without mitral regurgitation.
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Fig. 4. The maximal distances evaluated by
mitral regurgitant signals from the mitral ori-
fice, refer to the grades of mitral regurgitation
assessed by left ventriculography.
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Fig. 5. The sum of the distances reached by
mitral regurgitant signals from the mitral
orifice in three long-axis views, refer to the
grades of mitral regurgitation by left ventri-
culography.
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Fig. 6. The largest area covered by mitral
regurgitant signals in the left atrium, refer
to the grades of mitral regurgitation by left
ventriculography.
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Fig. 7. The sum of the area of mitral regurgi-
tant signals in three long-axis and short-axis
views, refer to the grades of mitral regurgita-
tion by left ventriculography.
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Fig. 8. Relation between the grades of mitral
regurgitation assessed by Doppler study based
on the points reached by regurgitant signals in
the left atrial cavity and that assessed by left
ventriculography.
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Fig. 9. Relation between the grades of mitral
regurgitation assessed by Doppler study based
on themaximal distances reached by regurgitant
signals from the mitral orifice and that assessed
by left ventriculography.
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