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Summary

This study was undertaken to assess the relation between right ventricular anterior wall thickness
(RVAWT) by echocardiography and right ventricular hypertrophy (RVH) by electrocardiography
(ECG) and also that between right ventricular dimension (RVD) in the former and right ventricular
dilatation in the latter.

Adequate right ventricular anterior wall echoes were obtained in 62 of the 82 patients. These 62
patients ranged in age from 1 day to 13 years (mean 2.7 years) and were consisted of 8 normal subjects
and 54 patients with congenital heart disease.

End-diastolic RVAWT (RVAWTd) and end-systolic RVAWT (RVAWTS) by echocardiography
demonstrated good correlation (r=0.93) with RVAWT measured at operation in 8 patients. Further-
more, RVAWTSs by echocardiography was almost identical to that obtained at operation.

RVD index (RVD/BSA) was increased significantly (p<<0.001) in the patients with the electro-
cardiographic findings of incomplete right bundle branch block, except in those under 0.5 m? of BSA.

RVAWTd showed no correlation (r=~0.42) with the voltage of R wave in lead V; of ECG. How-
ever, RVAWTd had a poor correlation (r=0.55) with the sum of the voltage of R wave in lead V,
and S wave in lead Vg of ECG. It was demonstrated that RVAWTd was significantly increased (p<<0.001)
in the patients showing definite RVH and tendency to RVH by electrocardiography.

In summary, the measurements of RVAWT and RVD by echocardiography was more reliable than
those by ECG in this study.
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Table 1. Clinical diagnosis of 62 patients

Ventricular septal defect (VSD) 13
Endocardial cushion defect (ECD) 10
Atrial septal defect (ASD) 5
Patent ductus arteriosus (PDA) 3
Tetralogy of Fallot (TF) 7
Transposition of great arteries (TGA) 3
Miscellaneous 13
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Fig. 1. Echocardiogram and ECG from a patient with endocardial cushion defect with pulmonary

hypertension.
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Fig. 2. Correlation between RVAWT measured
at operation and RVAWT determined by echo-
cardiography.

RVAWT (ED): right ventricular anterior wall thick-
ness in end-diastole, RVAWT (ES): right ventricular
anterior wall thickness in end-systole.
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Fig. 3. Correlation between RVD and RVAWT
by echocardiography and BSA in normal subjects.

RVD: right ventricular dimension in end-diastole,
BSA: body surface area.
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Fig. 4. RVD/BSA by echocardiography in IRBBB
by ECG.
IRBBB: incomplete right bundle branch block.
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Fig. 5. Echocardiogram and ECG from a patient with endocardial cushion defect with mitral
regurgitation.
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Fig. 6. Correlation between RVAWT (ED) by echocardiography and
the R wave in lead V, of ECG.
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Fig. 7. Correlation between RVAWT (ED) by echocardiography and
sum of the R wave in lead V, and the S wave in lead V; of ECG.
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Fig. 8 RVAWT (ED) by echocardiography in
RVH by ECG.

Fig. 4 3 ECG oReeFl7 e v s OFEL,
UCG itk 2 AR/ ThREB L BRI L2
DTHB. EREMHEMRO0SMELYFT TR, Foo&
BREL, AER/RERI, REeAE7 =
v 7 DFECB N THERZEBO LV, ARE
FH 05m2 Ll E T, RELAEH Ty 7 0H5
h3ETl, AZR/ARERI, FRECEHERZ
srL7c. Fig.5 23, AEIEKER L DR
xigEH o UCG & ECG &R

> &z, UCG cvoyniER#A =R L ECG
izBir3 V, o R gEoi#s Fig. 6 25+,
UCG &k ECG oxtleTix r=042 ©, WHEICiX
HEVHBIIRD A o7

Fig .7 12132 UCG #riEk A =niEE L, ECG
DV OREEBIO Ve S FEofnL & Hsk
Lizb o &Ry, mEB IR, r=0.55 o4 &
Y Vio RESBEMOBEID b, RRLRVHE
BERELHTz.

Rk, NRBREFRESOEEICL D ECG
DEEEAOEEYL, UCG iz X 3 ERSAE
iRt % Fig. 8 1255+, ECG icki7 54
FEAEMES L OABEXREERHL, AZEEX
EROEWEIIRBWTIE, EBERMIAEREEREIC,
Ao REERZEERD L.

— 51 —



LM, Kk PEF

& E

INREALMERIZBWTIX, AEIZARARB X
VEARO»» BRENS L, FEEXLEEK
ROEREZHER, MREOZH B X UEE L8
BLTWSHZT, BELEXLILD. EEBL
VEZIZE LT, UCG ik 312, mEH
HRHRFTR L ORI VEETES b L &h,
BBR~DIEHABEATHS. LrL, BEETI
FEICET 5 UCG oG dnls®, &<
EEREEIC W ToHER, EPRIZROAT
a2 3 UCG FrR L, ECG REHIE L
oHEIEA AW, ZOEBELT, —RIZE
ERIBEDOHAM /2 = o — RN - L L, K&
RMERB X CEMFOT v S Mick EREOE
Wz EkREZzHRB. L2L, FLRIZBVWTE,
FEEMOBHTHY, BWELELHELS, b
BANCE LK ABND & ) LIHGEDIRIE Dz v
ZERENL, AERBETHRICERSNDZL
LW, i, FEER—EICT BRI, BRE
Lk, MBAMLE L, BT 7 v 7L 2 iERE
RELbzxBHAELTEHEL, SLHEOFEHE
AL,

UCG cm@mrei A=, MHEIEy—
HICRBND L Vnbh19, FHrix, WAL
BE—ETHLELZOND LI AT, AEEREY
BRI S L, UCG 12k 3 4oL el Li-.
— I DME IR IERIRE T 5 L WbhTH
DD, EH L OLBET D, WEKHICK T 5 UCG
DEEFIBEEN, MR OHAME I 3 E—F L 7.

E## D UCG it X 2 A=RBEER L UAER
OWT ORE T, MF & bERIBICHE
moEm%xR L7zas, Zhix Epstein 5055
HIBEE D, HRREBCH2DLT, Z<{b¥FnL
DUV ET3RELRES. 20 ki,
Bx DEGFPDEL, FEOEP/NENZ LIZE
H+seEZDN, SHROEFOEAERIZLS
REBUETHD. FEE R AEE O
HThsdzLrEXE, AEREMICLZ O

WIEE, ZYTEhWwEBbhs.

Cabrera 52 nigfi+2 ECG 2k 3 A=
KOFRELTORELEEH T v v 7 DFEL,
UCG iz X 2AER /hRERICAEE B LR
B, Th b O RAKERER 0.5m® L EIZR
bhaz Lz, giRok dic, ARERECL—
BOBECRETS Lo LBbh3.

ECG A=K L UCG DAEREERE O sk
T, BHaEh5 Voo R gEEM, Voo Rk
BRLVU Ve o S grEmofiz, »xv UCG &
SWHB R RE&E o7z, LML, V. D q ik, T
¥, RS Jo, 57— 2 ekLIc/NEBRIEBHTE
LDAERROEHE, LB L, UCG i2k3
HERER, FEOZEEREDE. £ 82f|o
UCG m 5 b, FERENHARICEE TS aro
7= 20 flizix, ECG THERKMEZB L L b nix
<, AZEKEER2HARONTDOZTH- 1.
Zo2fiF, wFhy Vio REFGEOLTHAEIE
KEBLLIbDOTHY, FiRORBRLEDLYE,
JEEDHE S R UEORIGRL LI X 2 EBLEZLS
hic. ECG o XHEELiz>\WT, EEREKT
BhEoBEEDH, UCG T bz bhbER
BEXVKERFEBLEXDLOBELHBY.
ERizELTh, UCG Tk bz bhdhAEREE
DIEE L ECG iz X 5 JERMHELAF UEHML 2 K
BeLTwWa Eidwnzizv. La L ECG nfEAt
B, L ICERE, REEE, OBoEE, Mo
WREE, DRKETE 2 EOBUAORFIcKRELE
EEsh32%oRRxbB0IcxtL, UCG 2k 3
HPNEELEFHILA L b2 TVAEVRE L,
DO LD EEL 52 55 KT, AEDE
KBXOKOHEBIZhEVERLEZORNS.

F B

L. EH 841, & OUVNREILEEB 54 FlDE 62
#liconwT, UCG THERBEE L AER A
L, ECGFrR L H#kL /.

2. UCG iz k 3 IERIAERIBERE X, FINRE
DHAHE I IFEF—F L 7.

— 5 —



3. ECG o2tz v 7 Db 3 THE,
UCG itk 2 AR/ ERERIAEPILKER
L7z.

4, UCG iz k 3 5=pigEE ¢ ECG o3t T3,
VioRgEM, Vio REBEO Ve S o
fnebic, bV HBRRES AP -

5. NEBBREWELSOEEIC L5 AEEAD
HHFETIE, FEMBEEIAFRCE, .

6. ECG iz~ UCG i1z, AEERB IVAEE
fERDHEIZ, XvERALEbRI.

X #&

1) Waggoner AD, Adyanthaya AV, Quinones MA,
Alexander JK: Left atrial enlargement. Echocar-
diographic assessment of electrocardiographic
criteria. Circulation 54: 553, 1976

2) Chirife R, Feitosa GS, Frankl WS: Electrocardio-
graphic detection of left atrial enlargement. Cor-
relation of P wave with left atrial dimension by
echocardiography. Brit Heart J 37: 1281, 1975

3) Lundstroem NR, Mortensson W: Clinical appli-
cations of echocardiography in infants and child-
ren. Estimation of aortic root diameter and left
atrial size: A comparison between echocardiography
and angiocardiography. Acta Paediat Scand 63:
33, 1974

4) Lundstroem NR, Mortensson W: Clinical appli-

cations of echocardiography in infants and children.

Estimation of left and right ventricular size: A com-

parison between echocardiography and angiocar-

diography. Acta Paediat Scand 63: 257, 1974

Meyer RA, Stockert J, Kaplan S: Echocardio-

graphic determination of left ventricular volume in

pediatric patients. Circulation 51: 297, 1975

6) Sjoegren AL: Left ventricular wall thickness deter-
mined by ultrasound in 100 subjects without heart
disease. Chest 60: 341, 1971

7) Browne PJ, Desser KB, Benchimol A, Cabizuca
SV, Sheasby C: The echocardiographic correlates
of left ventricular hypertrophy diagnosed by elec-
trocardiography. J Electrocardiography 10: 105,
1977

8) Bahler AS, Teichholz LE, Gorlin R, Herman MV:
Correlations of electrocardiography and echo-
cardiography in determination of left ventricular

5

~

NRIZR BAEER, HEMERR

wall thickness: Study of apparently normal sub-
jects. Amer J Cardiol 39: 189, 1977
9) FlgwE, HEZER: L =2—R e OEROHEE.

DIEXZ L E LT, PRl 36: 803, 1975

10) Bennett DH, Evans DW: Correlation of left
ventricular mass determined by echocardiography
with vectorcardiographic and electrocardiographic
voltage measurements. Brit Heart J 36: 981, 1974

11) Devereux RB, Reichek N: Echocardiographic
determination of left ventricular mass in man.
Anatomic validation of the method. Circulation
55: 613, 1977

12) Maron BJ, Henry WL, Roberts WC, Epstein SE:
Comparison of echocardiographic and necropsy
measurements of ventricular wall thickness in pati-
ents with and without disproportionate septal
thickening. Circulation 55: 341, 1977

13) Matsukubo H, Matsuura T, Endo N, Asayama I,
Watanabe T, Furukawa K, Kunishige H, Katsume
H, Jjichi H: Echocardiographic measurement of
right ventricular wall thickness. A new application
of subxiphoid echocardiography. Circulation 56:
278, 1977

14) Feigenbaum H: Echocardiography. Philadelphia,
Lea & Febiger, 1976

15) Goldberg SJ, Allen HD, Sahn DJ: Pediatric and
Adolescent Echocardiography. Chicago, Year Book
Medical Publishers, 1975

16) Meyer RA: Pediatric Echocardiography. Philadel-
phia, Lea & Febiger, 1977

17) Friedewald VE: Textbook of Echocardiography.
Philadelphia, WB Saunders, 1977

18) McDonald IG: Introduction to Echocardiography.
Springfield, Charles C Thomas, 1976

19) NRERBHELLEREMERSHRE: NLLE
ROLEERLIEELYE. B4/ NERIEAHERE 75: 1135,
1971

20) Cabrera E, Monroy JR: Systolic and diastolic
loading heart. Amer Heart J 43: 661, 1952

21) Hagan AD, Deely W], Sahn D, Friedman WF:
Echocardiographic criteria for normal newborn
infants. Circulation 48: 1221, 1973

22) Solinger R, Elbl F, Minhas K: Echocardiography
in the normal neonate. Circulation 47: 108, 1973

23) Epstein ML, Goldberg S]J, Allen HD, Konecke L,
Wood J: Great vessel, cardiac chamber, and wall
growth patterns in normal children. Circulation
51: 1124, 1975





