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Fig. 1 Effects of pneumoperitoneum on the
vectorcardiogram in case 1.
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Fig. 2 Changes in magnitude of maximum spa-
tial QRS vector during subsequent per-

itoneal inflation.

SPATIAL MAX.QRS VECTOR

ELEVATION
-0

AZIMUTH

Fig. 3 Changes in azimuth and elevation of
maximum spatial QRS vector.
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LW RATIO oF FRONTAL QRS LOOP
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*%x P<0.01

Fig. 4 Changes in L/W ratio of Frontal QRS
loop.
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Table 1 The effect of pneumoperitoneum on the P, QRS, T vectors. Abbreviations : Max ; maximum,

Pneumo- Before 0.5 1.0 1.5 2.0 2.5 3.0
Peritoneum Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD
Max QRS Vector
Magnitude
(mV)
Spatial 1.754+0.34 *1.82=x0.35 *1.89+0.36 *1.91:+0.36 *1.95+0.36 *1.96:+0.37 *2+0.34
Frontal 1.64::0.39 1.64:z 0.4 *1.76:£0.39 =*1.77x0.39 *1.81:0.38 *1.82+0.41 *1.85%+0.39
Horizontal 1.5+0.32 *1.61+0.33 *1.68+0.33 *1.7+0.32 *1.74*+0.33 *1.75%0.33 *1.79%0.33
Sagital 1.214+0.29 1.274+0.33 *1.31+ 0.4 ~1.334+0.41 *1.3740.42 *1.4:£0.42 *1.44=+0.41
Devlation
(Deg)
Azimuth —19+ 22 —19+ 2§ —1l6+ 25 —17+ 24 —16x 24 —16x25 —18+ 30
Elevation 27+ 18 24+ 17 24 17 *23:k 16 *23+ 16 *23x 16 *23x 15
Frontal 32+ 12 26 17 24+ 23 *22+ 23 =234+ 22 *22+ 23 23+ 22
Max P Vector
Mag (mV) 0.17+0.07 0.17+0.05 0.17x0.05 0.17+0.05 0.17+£0.04 0.18+0.05 0.180.06
Azimuth {(Deg) —2x 43 13+ 36 —54 34 —104 39 —31zx 43 —9+x 39 —20x 45
Elv.(Deg) 48+ 20 47x 23 40+ 32 414+ 31 453 26 42+ 25 39+ 31
Max T Vector .
Mag (mV) 0.55=x0.21 0.56%0.21 0.564:0.23 0.56+0.22 0.55=%0.22 0.55+0.23 0.5510.22
Azimuth (Deg) 32+ 22 34x 27 32+ 26 30+ 29 34 27 32+ 26 32+ 29
Elev. (Deg) 26k 10 24+ 11 244+ 14 24 14 23+ 13 24+ 13 24+ 13
QRS L/W ratio -
Frotal 8.5+ 6.9 5.9+ 8.6 *5.4¢ 3 4.9+ 2.7 *4.4%+ 2.2 *4.4+ 2.9 "4 .4+ 3.5
QRS Scalar data
Rx (mV) 1.37+0,36 *1.46x0.37 *1.53%+0.35 *1.55+0.35 *1.58+0.35 *1.6£0.36 +1.62x0.36
Ry 0.89+ 0.3 0.87+0.31 0.88+0.32 0.87+0.32 0.89+0.33 0.914+0.34 0.94+0.33
Rz 0.530.29 *0.57+0.34 *0.63+0.34 *0.66+0.35 *0.68:4+0.36 *0.7+£0.36 *0.73+=0.37
Sz 0.88+0.39 *0.96+0.41 =1.01+£0.44 *1.05t0.45 =~1.07+£0.46 *1.1+£0.47 *1.12::0.49
R/Sz 0.73::0,61 0.81+0.76 *0.85+% 0.8 0.82+ 0.7 *0.85:0.74 0.82:40.68 *0.88z0.76

Abbreviations : Max ; maximum, SD ; standard deviations, Deg ; degree, Mag ; magnitude, Elev
. elevation, Rx ; Rin X lead, Ry* ; statistically significant difference evaluated by Bonferroi’s

t-test.
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Fig. 5 Changes in magnitude of R wave in X
and Y leads. Abbreviations:. see in
Table 1.
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Fig. 6 ChangesinR and S waves and R/S ratio
in Z lead. Abbreviations : see in Table 1.
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Effects of pneumoperitoneum on the vectorcardiogram
obtained with the Frank lead system
Ritsuko TErAsAKA, Hiroshi YAMANARI, Junichiro TocAawa,
Keiko IHARA, Naoki KoBiki, Hidenori HAGIHARA, Shigeru MATSUNO,
Katashi MATSUBARA, Nobuyuki YAMADA, Hidenori YOSHIDA,
Daiji Sartro, Shoichi HARAOKA, Takao Tsuii
First Department of Internal Medicine,
Okayama University Medical School,
Okayama 700, Japan

Vectorcardiograms were recorded with the Frank lead system during laparoscopy.
Pneumoperitoneum produced the following significant vectorcardiographic changes : (1) The
maximum spatial QRS vector increased in magnitude and shifted horizontally and slightly
anteriorly. (2) The L/W ratio of the frontal QRS loop decreased. (3) The scalar data of each
X, Y, Z lead of the QRS loop increased. In particular, the increases in R of all three leads and
in S of lead Z were significant. These results suggest that the changes in the cardiac anatomic
position due to lift of the diaphragma and a decrease of left ventricular end-diastolic volume
might produce these vectorcardiographic changes during laparoscopy.



