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Apex cardiogram in left lateral recumbent and supine positions
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i, ODERCIRA ERFE ARSIV, L .

Number

B 8y 4 LIFT & b5 B, B, of cases | Male Female| Age (Mean)
RS, WBE WL ENEERTVS, ¥ Normal 41 | 23 18 | 6-60(26.2)
Miscellaneous Rf(xEBAEMIIRBE(LAE, HFE . a1 ‘ 15 16 | 13-71(32.4)
REeR, (GEEEGAL TR TH D, ok, &
Hypertension 19 | 11 8 | 43-74(56.0)
KU OEBIEGIS & DESR— I &\ O S ‘
‘ ‘ S;{enﬁcry a4 3 1 38-77(60.7)
i, BB AREET Y 2~ AR K, p2p Heart Disease
DRty % —Cib B IEHIEC I 5, Cardiomyopathy 14 9 5 7-71(33.4)
DS F Y AY o —F— 87 7 & Miscellaneous 48 | 24 24 | 10-70(43.0)
B/ TY-302 (Zegfmii) % H\s, O Valvular Disease 59 42 17 | 20-76(44.5)
M, 0 ENME & LSRR MCM-  Copeenital 1578 1661689
80001 & b [MMFALEE, mingograf 81 i X b Total 268 161 107 | 6-77(42.2)
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Figure 1. Four types of the recording pattern in the normal apex cardiograms. The good recording
pattern has both systolic outward movement and an early diastolic nadir (0 point). The bad pattern
is of low amplitude and inconstant recording. All 4 types of the supine record (upper row) change
into the good recording pattern in left lateral recumbent position (lower row).

E : ejection wave, B : bulge, Rf : rapid filling wave, A : atrial wave.
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Table 2.

G5

Normal
Borderline

Hypertension

Ischemic
Heart Disease

Cardiomyopathy
Miscellaneous

Valvular Disease

Congenital
Heart Disease

Total

Bad

Supine Position

Table 3. Change of each waves of apex

Number Systolic

iof Cases Good Diastole Retraction Bad | Good

_ . —
a1 24 4 5 8 | 39
31 18 1 3 9 ‘ 29
19 12 5 0 2 18
41 23 4 il 13 35
14 10 3 1 0 14
48 32 4 4 8 45
89 38 12 5 4 56
15 5 2 4 4 12
268 162 3b 23 48 248
(%) (61) (13) ® (18)

(92)

Left Lateral Position

Recording patterns of apex cardiogram in supine and left lateral positions

Dintole Renactor Bad
0 0 2
0 1 1
1 0 0
1 1 4
0 0 0
0 1 2
2 0 1
2 " 0
6 4 10

2 €Y)

@

cardiogram from supine to left lateral position

Number

of Cases

Normal
Borderline

Hypertension

Ischemic
Heart Disease

Cardiomyopathy
Miscellaneous

Valvular Disease

Congenital
Heart Disease

Total

39
29
19
36
14
45

14

254
(%)

Ejection Wave

Other Systolic

Wave
s § f1%2 § ¥
— o <] - o o
@ fand o o 5 o
o o o 4 o Iy
(‘g =} n :g =] 73
= % 2 ~ % 2
o (o9
37 1 1 | 36 2 1
22 3 4 | 24 0 5
16 2 1| 18 1 0 r
|
32 3 1| 34 0 2
11 I 2 | 12 0 2
36 4 5 | 40 1 4
49 4 5 | 46 5 7
13 0 1 | 13 0 1
216 18 20 | 223 9 22
@ O ©® 6 & O l
|

Rapid Filling

(‘ Atrial Wave

Wave ‘
5 o G 5 Cc 9 Tx
5 & 8|3 8 ¢&¢g¢8
3 s 2 & & o 2B
2 =) 173 2 B o B
I
[o ] (o9} =}
31 6 2 32 6 1
21 7 1 19 8 2
12 6 1 13 5 0 1
26 7 3 30 1 0 5
6 2 6 12 1 0 1
25 18 2 35 9 1
32 12 14 28 15 0 15
10 3 1 7 7 0
163 61 30 | 176 52 4 22
2 12) ‘ (76)(22) (2)

64) (24 (
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Figure 2. A case of complete left bundle branch block. The bad supine record changes into the
good systolic and diastolic recording in the left lateral recumbent position. The sustained sys—

tolic wave with a round mid-systolic bulge and the atrial wave become prominent.
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Figure 3. A case of combined valvular disease of which the most dominant lesion is mitral
stenosis. The unsatisfactory early diastolic record changes into the typical mitral stenosis
pattern, that is the reduced rapid filling wave followed by the long slow filling without diastasis,
in the left lateral recumbent position. The systolic wave also changes into the sustained systolic
outward movement with a mid-systolic bulge suggestive of left ventricular strain caused by the

associated aortic valve lesion.

5o OBOW BN EICOL T, AP OIEIEO E-Ofigic x4 248 (A/E-OM) (/e fEAAL ThY
KT 5, Lo LIEEOICOWTRD &, AMOHRIRIE LS < £ CTHIEWRICH 25, LI7HH o,
fo & ZATOFIZE, OFHEN CR—BOMKE A D, TSl &<, ML COL B XA HE &
LTHRT 5 DR T L, FHEIIFITERHEHNC b 2oy avid# S s b Ttdh 5, Figure 5 1@
DB R X OE OIS, 2 IEAML T YN IR LI RIIRS s o0 1 fl% =+,

4. [UREIME o RN X 5 281k

Table 5 (ZIUHIDW LA 6 FRT/3, TORIEXRICE LDicb D TH S, BIHMPEITHE < 4H7:EE)
D5, WHHEENOSAN TR 2R3 L o (AR &, I - BiarbL3, Mka o
HITERZ RS Lo (BED &2 BRCRIL, FhEho0 i b ORI E-ORiFicxt3 5 &k T,
80%LATF(1), 100%LAF(2), 100%Lh L (3) @3 FRTHHILI,

— 328 —



AERIBA AL OSBRI O i

SUPINE

A

WB$-005 21 A RITRAL IRSUFFICIENCY & STERGSES, AORTIC INSUFFICIENCY. AURICULAR FIBRELLATION

Figure 4. A case of combined valvular disease. The most dominant lesion is mitral
insufficiency. The rapid filling wave becomes more vrominent in the left lateral

recumbent recording.

Table 4. Relative amplitude of atrial wave (A/E-O ratio) in supine and left lateral position

Supine Position Left Lateral Position
Number Numt R p -
(lyfm(?aseers Range  (Mean) ofu?;a)seers limge (Mean)
Normal 28 0-12% (5.0) 39 1-11% (5.5)
Borderline 19 0-13 (6.2 \ 29 0-18 (6.2)
Hypertension 16 5-32 (11.3) \ 18 5-28 (11.6)
Ischemic Myocardial - 5 A - & s i
Heart Disease Infarction I 6-36 (14.7) 9 9-50 (18.6)
Others 18 3-15 ¢ 75) 22 2-25 (10.1)
Cardlomyopathy 11 3-41 (18.2) 13 6-48 (24.7)
Miscellaneous 36 0-19 ( 5.6) 45 1-16 C7:3)
Valvular Disease Aortic 19 3-32 (10.2) 19 3-35 2.7
Mitral 9 0-15 (6.6) 14 0-14 (6.9
Combined 8 1-10 (6.0) 10 2-18 (7.6)
Congenitl 7 0-12 (59 | 14 | 221 (6.6
Heart Disease | | ~ !
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Figure 5. A case of valvular aortic stenosis. The atrial kick, sustained systolic outward
movement with a late systolic bulge and the rapid filling wave are clearly seen in the left lateral

recumbent apex cardiogram.
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Table 5.

Patterns of systolic wave in supine and left lateral position

|

Supine Position

Left Lateral Position

Number Number
B of Cases‘Al A2 A3 B1 B2 B3| r (ices A1 A2 A3 Bl B2 B3
Normal ® |20 5 3 39 |27 9 2 1
Borderline | 17 10 6 29 15 5 1 2
Hypertension i 17 5 1 11 19 1 1 1 6
Ischemic Myocardial
Heart Disease Infarction 8 1 21 4 10 2 4 4
| |
Others | 19 i 1 1 4 4 9 26 ‘ 1 2 10 13
Cardiomyopathy 13 | 2 2 5| 14 2 41 7
Miscellaneous 36 4 5 2 2 7 6 45 10 10 5 3 7 10
Valvular Aortic 19 |42 403 2 19 | 4 1 6
Disease Mitral 19 1 1 1 5 2 8 3
Combined 12 1 4 14 4 1 4
Congenital w
Heart Disease 7 | 1 1 2 3 14 4 2 2 1 5
*Tgisystolic outv;;dimoverhenf }ollowing the ejection wave is divided into two groups. Group

A has a sharp late systolic outward movement and Group B shows

movement.

wave vs. the E-O amplitude is less than 80, from 80 to 99, and 100% or more, respectively.

PIRE

TR -;"” o

“round”

systolic outward

Subgroup 1, 2 and 3 are that the relative amplitude from 0 point to the systolic

Figure 6. A memb.e.r of familial c“a.rdiomyopathy who has no cardiomegavly and minor ST-T

ECG abnormalities.

The apex cardiogram in the supine position is almost normal, but in the

left lateral recumbent position the systolic wave is sustained with an abnormal round mid-

systolic outward movement.
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Figure 7. A case of old anterior myocardial infarction. A broad systolic outward movement
with a prominent atrial wave is seen in both supine and left lateral recumbent records. The
maximum impulse is inside the apex. In the left lateral recumbent position the systolic waves

and the atrial wave become more prominent, especially in the recording of the real apex,
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Figure 8. A case of obstructive cardiomyopathy. An atrial kick and the systolic outward move-
ment of the ejection wave and late systolic bulge become more prominent in the left lateral

recumbent recording. A mid-systolic retraction is present in both records of each position.
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Figure 9. A case of severe aortic insufficency. The point of maximum

impulse is present at 6L-AAL in the left lateral recumbent position and
5L-MCL in the supine position. At 5L-AAL record the systolic outward
movement in the later position changes into the pattern of dominant
systolic retraction in the former position. The real apex is the 6th inter-

costal space on the anterior axillary line (6L-AAL).
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Summary

Apex cardiogram was comparatively studied in the left lateral recumbent and supine posi-
tions in 268 cases including 41 normal subjects (Table 1). The recording was made in the
left lateral recumbent position and thereafter in the supine.

The good recording pattern (cf. Figure 1), showing both systolic outward movement and
early diastolic nadir (O point) was obtained in only 612% of the supine apex cardiograms.
In the left lateral recumbent position, on the other hand, 92% of the total cases showed
the good record for further analysis (Table 2). Easily obtainable good records in this
position were caused by the increase of the precodial motion, especially that of the systolic
outward movement (Table 3), while the amplitude of the systolic waves was reduced in
only 4% of the cases.

Diastolic waves such as rapid filling and atrial waves were also exaggerated in most of
the cases in the left lateral recumbent recording (Table 3). The atrial wave was absolutely
more prominent in 76% of the cases with normal sinus rhythm, though its reduction was
seen in only 10 cases. Furthermore, in normal subjects, the relative amplitude of the atrial
wave to E-O (the amplitude from the O point to the peak of the ejection wave) remained
within the normal range even in the left lateral recumbent apex cardiogram. On the con-
trary, the relative amplitude of the atrial wave in the left lateral recumbent position
became more abnormal in the pathological conditions (Table 4).

A sharp late systolic outward movement was not infrequently observed in the normal
subjects. However, the round systolic outward movement following the ejection wave which
should be called as the systolic bulge was found in the cases with diseased heart. This
round bulging was more prominent in the left lateral recumbent recording (Table 5).

Simply recordable left lateral recumbent apex cardiogram informs us more pathological

wave changes rather than the supine one.
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