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Summary

In order to evaluate the reproducibility in the echocardiographic estimation of left ventricular
(LV) function, the variation in the recordings and measurements of LV echocardiograms was studied
regarding certain parameters including % fractional shortening of LV dimension (%FS), LV wall thick-
ness, and 9Y,systolic thickening of LV wall (%,ST).

To determine the variability due to positioning of the transducer, M-mode echocardiograms (M-
mode) were obtained in 34 patients from the 3rd, 4th, and 5th intercostal spaces (ICS) while monitoring
short-axis two-dimensional echocardiograms (2D). Since the ultrasonic beam for M-mode trans-
sected LV obliquely, the wall thickness measured from lower ICS was greater by 2mm, while % FS
and %ST were smaller by 4%, and 5%, respectively, compared with the values from the upper ICS.

Five examiners recorded 10 echocardiograms in one patient by 3 different methods to evaluate
the variation due to the examiner and the recording method. The 3 different methods included M-
mode without 2D, M-mode with 2D long-axis view, and M-mode with 2D shot-axis view. Interexaminer
and intermethod variations were not small. The highest reproducibility was given by M-mode with
2D short-axis view in which the 95%, confidence interval (+2 standard deviations) for % FS, wall
thickness, and 9% ST was +3%, +1mm, and +12%,, respectively, while those by M-mode without
2D was +5%, +2mm, and 21Y%,, respectively.

Ten experienced observers measured 10 randomly-selected abnormal echocardiograms to test the
intermeasurement variation. Even for good records, intermeasurement variation was +39%, for %FS,
+1mm for interventricular septal thickness (IVST), +2mm for posterior wall thickness (PWT),
+179%, for 9%ST of IVST, and +259%, for %ST of PWT.

It was concluded that the most reproducible way to measure LV dimension, wall thickness,
o, FS, and %ST was M-mode with the 2D short-axis view from the upper ICS.
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Fig. 1. M-mode echocardiograms from the different transducer positions.
3L, 4L and 5L =the 3rd, 4th and 5th left intercostal space.
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Fig. 2. Difference in the measurements of % FS
by the transducer positions.

The differences of 9%FS from two transducer
positions are shown.

Left: 4L minus 3L. Right: 5L minus 3L.
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Fig. 3. Inter- and intra-examiner variation in
the measurements of 9%FS.

Five examiners (A-E) recorded M-mode echo-
cardiograms of the same patient by M-mode echo-
cardiography without 2D echocardiography (I), by ob-
serving the long-axis 2D (II), and by observing the
short-axis 2D (III). The inter- and intraexaminer
variations of %FS are smallest by M-mode with

the short-axis 2D.
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Variation by recording methods

M-mode (without 2D)

M-mode (with long-axis 2D) M-mode (with short-axis 2D)

C.vV. 2SD C.v. 2SD C.v. 28D
%FS 7.4% +5% 7.4% +4% 4.7% +3%
IVST 8.4 +2 mm 6.1 +1 mm 5.9 +1 mm
PWT 4.6 +1 mm 4.1 +1 mm 0 +0 mm
IVS %ST 18.6 +21% 14.3 +15% 10.7 +129%
PW 9%ST 14.3 +17% 14.3 +17% 10.6 +12%
Dd 2.4 +3 mm 1.7 +2 mm 0.6 +1 mm

C.V.=coefficient of variation; 2SD=95%, confidence interval; %FS=9, fractional shortening; IVS=inter-
ventricular septum; PW=left ventricular posterior wall; %ST=%systolic thickening; Dd=end-diastolic left

ventricular dimension.
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Fig. 4. Inter-observer variation in the measurements of 9FS.
Inter-observer variations are smaller in good recordings (3-4% in I-V) than in poor recordings

(6-7% in VI-X)
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Table 2. Inter-observer variation

C.V. 2SD
%FS 5.5% + 3%
IVST 7.0 + 1 mm
PWT 9.0 + 2mm
IVS %ST 32.0 +17%
PW 9%ST 25.0 +25%
Dd 2.0 +

2 mm
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Fig. 5. Difference in the measurements of wall thickness by the transducer positions.
The differences of interventricular septal and posterior wall thickness are shown.
IVS=interventricular septum; PW =posterior wall.

Left: 4L minus 3L. Right: 5L minus 3L.
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Fig. 6. Inter- and intra-examiner variation in
the measurements of wall thickness.

The inter- and intra-examiner variarions of both
IVST and PWT are the smallest by M-mode with
the short-axis 2D.

A-E: Marks of the five examiners. 1: M-mode echo-
cardiogram without 2D. II: M-mode with the long-
axis 2D. III: M-mode with the short-axis 2D.

IVS=interventricular septum; PW =posterior wall.
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Fig. 7. Inter-observer variation in the measurements of wall thickness.
Inter-observer variations are smaller in good recordings (1-2 mm in IVS, and 2-3 mm in PW)
than in poor recordings (3—-4 mm in IVS, and 3-5 mm in PW).
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Fig. 8. Difference in the measurements of %ST by the transducer positions.
The differences of %ST from two transducer positions are shown.
IVS=interventricular septum; PW =posterior wall.

Left: 4L minus 3L. Right: 5L minus 3L.
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Fig. 9. Inter- and Intraexaminer variation in
the measurements of %,ST.

The inter- and intraexaminer variation in %ST
of both IVS and PW are the smallest by M-mode
with the short-axis 2D.

A-E: Marks of the five examiners. I: M-mode
without 2D. II: M-mode with long-axis 2D. III:
M-mode with short-axis 2D.

IVS=interventricular septum; PW = posterior wall.
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Fig. 10. Interobserver variation in the measurements of %ST.
Interobserver variations are smaller in good recordings (10-309% in IVS, and 22-50% in PW)

than poor recordings.

IVS=interventricular septum; PW =posterior wall.
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Table 3. Variation in the mean of left ventri-
cular measurements by the trans-
ducer positions

3L 4L SL
Dd 53 55 59 mm
Ds 36 38 42 mm
%FS 32 31 28 %
IVST 10 11 11 mm
PWT 11 11 13 mm
IVS %ST 40 41 38 %
PW 9%ST 49 49 44 %

3L, 4L and 5L =3rd, 4th, and 5th intercostal space.
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