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Prognosis Prediction for Perimembranous Ventricular Septal Defect
Based on 12-Lead Electrocardiograms Obtained a Month after Birth

Ryo Nakagawa, Shuhei Fujita, Akira Sato, and Kiyoshi Hatasaki

Department of Pediatrics, Toyama Prefectural Central Hospital, Toyama, Japan

Objective: To investigate whether 12-lead electrocardiography at 1 month after birth can predict the prognosis
of patients with perimembranous ventricular septal defect (VSD).

Methods: We divided 44 perimembranous VSD cases were divided into three groups according to the outcome
at the age of 1 year as follows: naturally closed (n=14), unclosed (n=17), operative (n=13) and compared their
electrocardiographic findings with those at the age of 1 month. We also compared the operative group with the
nonoperative groups (naturally closed and unclosed) and the naturally closed group with the non-naturally
closed groups (operative and unclosed) to identify factors predictive of operation and natural closure, respec-
tively.

Results: The results are shown by (naturally closed vs. unclosed vs. operative; p value). By comparing all the
groups, we found that V1 positive T-wave (0% vs. 11.8% vs. 84.6%; p<<0.001) was significantly more frequent
and the the frequency of the V5 R-wave (1.81mV [0.72-2.88mV] vs. 2.07mV [0.90-3.77mV] vs. 2.34mV
[1.55-3.85mV]; p=0.005) was significantly higher in the operative group. V1-positive T-wave (84.6% vs. 6.5%;
p<0.001) was significantly more frequent and V1 R-wave (1.64mV [0.60-4.73mV] vs. 1.21mV [0.29-2.62mV];
p=0.015) was significantly higher in the operative group than in the nonoperative group. In the naturally closed
group, the V5 R-wave (1.81mV [0.72-2.88mV] vs. 2.13mV [0.90-3.85mV]; p=0.025) and V5 S-wave (0.61mV
[0.35-1.55mV] vs. 0.99mV [0.26-2.98 mV]; p=0.036) were significantly lower.

Conclusion: In patients with perimembranous VSD, 12-lead electrocardiography at 1 month of age may predict
the prognosis at 1 year of age.
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2.07 (0.90-3.77) mV vs. 2.34 (1.55-3.85) mV, p=0.027). O FE&IE O BEDOLLEEZTIX V1 ORFME T D
HREICZ L (84.6% vs. 6.5%, p<0.001), V1D RFFHREICHEN > (1.64 (0.60-4.73) mV vs. 1.21
(0.29-2.62) mV, p=0.015). —/5, JECHEL CREDILELTIE V1 DG T A HEEICDR < (0% vs.
43.3%, p=0.003), V5D R (1.81 (0.72-2.88) mV vs. 2.13 (0.90-3.85) mV, p=0.025) & Si (0.61
(0.35-1.55) mV vs. 0.99 (0.26-2.98) mV, p=0.036) I fFEIEKA > /=
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Table 1 Comparison of patient characteristics between naturally closed group, unclosed group and

operative group

C U (0} p value
N 14 17 13 —
Male 6 (42.9%) 4 (23.5%) 8 (61.5%) 0.109
Birth weight (g) 3016 (2565-3665) 3087 (2250-3832) 2795 (1590-3648) 0.100
Gestational age (week) 39.1 (37.6-41.2) 39.3 (37.5-41.0) 39.1 (36.3-41.2) 0.370
Age of ECG (day) 33.5 (28-39) 30 (20-35) 34 (23-45) 0.056
Age of operation (month) — — 4 (2-11) —

C: naturally closed group, U: unclosed group, O: operation group

Table 2 Comparison of patient ECG findings between naturally closed group, unclosed group and

operative group

C ] (0} p value
P wave in Il (ms) 65 (54-75) 65 (41-101) 61 (52-93) 0.977
Q wave in V5 (mV) 0.119 (0-0.708) 0.213 (0-0.543) 0.250 (0.111-0.527) 0.316
QRS axis (°) 70.5 (23-154) 85 (—165-173) 73 (—96-129) 0.352
R wave in V1 (mV) 1.14 (0.74-2.58) 1.23 (0.29-2.62) 1.64 (0.60-4.73) 0.055
R wave in V5 (mV) 1.81(0.72-2.88) 2.07 (0.90-3.77) 2.34 (1.55-3.85) 0.027
S wave in V5 (mV) 0.61 (0.35-1.55) 0.98 (0.38-1.97) 1.06 (0.26-2.98) 0.114
R wave in V6 (mV) 1.21 (0.46-2.44) 1.34 (0.57-2.3b) 1.45 (0.67-2.72) 0.427
S wave in V6 (mV) 0.25 (0.11-0.60) 0.53 (0-1.64) 0.29 (0-2.08) 0.234
Positive T wave in V1 0 (0%) 2 (11.8%) 11 (84.6%) <0.001

C: naturally closed group, U: unclosed group, O: operation group
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Fig. 1 Comparison of QRS axis in naturally closed
group (C), unclosed group (U), operative
group (O)
Although there was no significant difference in the
QRS axis between the 3 groups, there was no nat-
urally closure case between —180° to 0°, and 4 out
of 5 cases between —90° to 0° were in operative
group.
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Table 11C CH#, UBRE, OFRED3HTORERHZERD
el Rz R Uiz, 3BEDLER U7z #iiZ (C Bf vs.
UHtvs. OFF, pfi) Trlikd 5. Figkh, M4k
B, TEMREE, OEXTHEICAE B ERRD RS
Te. FfBECOFMARORIMEIL 4 (2-11) ThH-
7z (Table 1). Table 21C 3 BETO.LE KA R O Lk
Zand. DERFTR Ok TIE, V5D R (1.81
(0.72-2.88) mV vs. 2.07 (0.90-3.77) mV vs. 2.34
(1.55-3.85) mV, p=0.027) & V1DEMETIHE (0%
vs. 11.8% vs. 84.6%, p<<0.001) THEAEZBDIZH,
HDPH I, V5D HEEQH, VIDORIE &, V6D
RGE 3B CHEEZZRD RN -7 (Table 2).
QRS il 3 BEE TG AR AR AEZZED TOERN
M, —180-0°DAERIIC H APASIIX 7% < —90-0°D 5 JiE
Bl S B 4 fEFIDFAHEECH -7 (Fig. 1.

Table 3 I RICF M PRI FRIEDZD, O#EELIE
OMTCLELEMRAZTRYT. OB THREIC VIO
PET % (84.6% vs. 6.5%, p<<0.001) DHENEL,
VIDRENHREICHEMTH > 7z (1.64 (0.60-4.73)
mV vs. 1.21 (0.29-2.62) mV, p=0.015) A V5D R
BEicE B 2R Ero Tz (234 (1.55-3.85) mV
vs. 1.84 (0.72-3.77) mV, p=0.052) (Table 3). X
I Table 4 I HIREASTHINFRED =, CREEIE
CRECHR UM ZRY. CHTV5DORYE (1.81
(0.72-2.88) mV vs.2.13 (0.90-3.85) mV, p=0.025)
L V5D S (0.61 (0.35-1.55) mV vs. 0.99 (0.26-
2.98) mV, p=0.036) NWHEIEMETHH, V1 DR
T ROBEL HREIED» > 72 (0% vs. 43.3%, p=
0.003) (Table 4).

Table 3 Comparison of operative group and non operative group ECG findings

(0} C+U p value
P wave in Il (ms) 61 (52-93) 65 (41-101) 0.883
Q wave in V5 (mV) 0.25 (0.111-0.5627) 0.20 (0-0.708) 0.102
QRS axis (°) 73 (—96-129) 82 (—165-173) 0.354
R wave in V1 (mV) 1.64 (0.60-4.73) 1.21 (0.29-2.62) 0.015
R wave in V5 (mV) 2.34 (1.565-3.85) 1.84 (0.72-3.77) 0.052
S wave in V5 (mV) 1.06 (0.26-2.98) 0.81 (0.35-1.97) 0.286
R wave in V6 (mV) 1.45 (0.67-2.72) 1.31 (0.46-2.44) 0.433
S wave in V6 (mV) 0. 29 (0-2.08) 0.34 (0-1.64) 0.316
Positive T wave in V1 1 (84.6%) 2 (6.5%) <0.001

O: operation group, C: naturally closed group, U: unclosed group
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Table 4 Comparison of naturally closed group and non naturally closed group ECG findings

C Uu+o0 p value
P wave in Il (ms) 65 (54-75) 65 (41-101) 0.927
Q wave in V5 (mV) 0.119 (0-0.708) 0.235 (0-0.543) 0.106
QRS axis (°) 70.5 (23-154) 84.5 (—165-173) 0.830
R wave in V1 (mV) 1.14 (0.74-2.58) 1.47 (0.29-4.73) 0.208
R wave in V5 (mV) 1.81(0.72-2.88) 2.13 (0.90-3.85) 0.025
S wave in V5 (mV) 0.61 (0.35-1.5b) 0.99 (0.26-2.98) 0.036
R wave in V6 (mV) 1.21 (0.46-2.44) 1.36 (0.567-2.72) 0.162
S wave in V6 (mV) 0.25 (0.11-0.60) 0.45 (0-2.08) 0.186
Positive T wave in V1 0 (0%) 13 (43.3%) 0.003

C: naturally closed group, U: unclosed group, O: operation group
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