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Summary

Subxiphoid echocardiography was first reported by Chang S et al, however its application to
detection of right ventricular wall has not yet been described. Echoes from right ventricular wall can be
detected more easily and clearly by this approach than with the ultrasonic transducer directed from the
anterior chest wall.

Motion of the right ventricular wall is reverse of that of the left ventricular wall. Following the P
wave of ECG, right ventricular wall echoes move away from the ventricular septum and during isovolu-
metric contraction, move maximally toward the transducer before its major motion toward the ventricular
septum during ejection phase. In early diastole, right ventricular wall moves rapidly in the reverse
direction, thereafter slowly until atrial contraction.

Time intervals from Q wave of ECG to D point where ventricular wall moves maximally toward the
ventricular septum were measured in both ventricles. The ratio, right Q-D interval/left Q-D interval,
are greater than 1.0 in cases of right ventricular pressure overload (p<<0.05) and less than 1.0 in cases
of normal subjects and left ventricular disease (p<<0.05). The ratio is over 1.0 in the cases of complete

right bundle branch block due to delayed onset of contraction of right ventricular wall and under 1.0
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in the cases of left bundle branch block.

Feasibility of application of this method to the right ventricular function is also discussed.
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FLE b 1X5E39E A ABRBEST RS &K
WT, BEREFMTE2AMREETIRBE, Wb
% subxiphoid echocardiography iz & v AERET
a—ZHARICREL 252 L 2@ L. 4,
FIiz Z o FETEEEET 2L, »ofE
DREBIZOWTEEOFEIC X 2 EEREEEE L
DR 21T 2D THET 5.
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%t 435145 (Table 1) T, fEBIERKN IO
Table 1. Subject data

Group Cases |Mean age (range) |Sex (M:F) |HR(m % 1SD)
Normal 12 26 (17-37) 12:0 61t 9
LV over - . +
~load 17 47 (16-80) 13:4 62+ 9
RV over
-load 16 50 (30-70) 10 : 6 66 18
LBBB 3 .
RBBB 3 54 (16-72) 4:2 64t 5

EEEBO VI THY, EEAMNEIEM
HEORBLOH] (5 5 6 FlLIBEIRMEOHEE) Bk
ODFIE 1 Fl 0 17 Bl b 5. A AR (418
PR 84 (5 b 2 FlIIREMERFASERL Y
B, BHEFAEMEMES 6 4, 77 v —mEE 1
Bl X O P s R SR AT s it FEAE 1 48] 0 3 16451
Thd. UL UEME) %R L @i fksesE 2
FlEbrE, 2 TRRET, »oDLENEERES
ROBLVERITHD. AEEEH IO OICRE
2FEHT e v 7 3FBLIOELEM 7w v 2 3 4]
iz,

FH ok

#:81x Aloka SSD-90 <, 2.25 MHz, 10 mm
BOVIRIES T2 AV THEF Sem § L < ix 10cm
DHEE CHEGETHEEBIC TLENB L OLER &
[RIFFRCER L 7.

(DEZEZRBEDTERFE: WEEREI LLLR
FHAMEICEMT 2R E, BIEFMIR2— 2
R0 %, BT EDTICOREAICE L THE
ERT 2 —RbFIrEBD LR AMBIIBNTE
BIERALIC TEEE L 72 (routine approach),

QEEREDLHE S L. Figure 1 o =L  Gfil
FEFREET X W ELEBF AT THEER X
CLEPRBTa— 2R L) 2 T, AEELHN
B X DA E LICHARICED 6h 3 X O Il
fFoFmMEE X, gain EFEMICHTHEHL MRS
MR ALIZ TERSk L 7= (subxiphoid approach).
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Figure 1. Anterior aspect of heart and
great vessels. Ultrasonic beam passes
through the right ventricular wall and the
interventricular septum with the transducer
orientating left superiorly and posteriorly.
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Figure 2. Typical representation of subxiphoid echocardiogram.
Phonocardiogram and electrocardiogram are recorded simultaneously. abbreviations: see text.
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Figure 2 137 1 ffil CIEER L ORI =
—TRARET -4 L0 OERRT 2 — 2T
$1L7%87. A=Bx 32— 3 routine approach |z
XOEERET 2 — LiIHHHAEE 2R L.
Thbb, DERBHICEBOWTESSRET 3 -2
BRI EFITHED» I DI UAEELT 2 — 3
BRAFHAICE <. LERP K%, AEETa-—
AT AR a2 h B 2R L (A ),
EELENEEOHAFLER R EEARNET,
ERFHRICERRM 2R Lk (CR) &&
OEPRRICHD HB & 2R+ (C-D&). LEsp
EHm~DOBEKNRFM (D& 2RLEBICAREE
T 2 —FHURECEMT FRICE V2%, F &

complete AV block

G.G. 81y-o0. m.

LT

LV ZEDOBEIE I LS.
KITREREEF oW THRE L7 (Figure 3).
FRREEERE T r vy VDb AER—V VI %
TolcBETHS. LERPHEMIELY 70~80
msec £ I AEREDES I RALTH M 2R+ (A
R, EEREOLBIEIC L 2% FEH L VT2
ETh3. DEIEIC X 3HEED & 3 ERRIC
ML T, FEERZAER—v 7k v iEfhF
LRt~ RERIICEI . TR, LEM
B EBOEIBRPEED 1HITHD. LBEOX
5 IR LIRS & B RART H I~ o0& EREESh T
Boizwn, LEX q KRR, 40~50 msec %
FIERFEAKK—EL ThT2 I T HFR~0
& 2R L RICLERRSR~B1< .

stgp&E Iz o> Figure 4 (2R7+ X 512, O
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Figure 3. Right ventricular wall echoes.
Upper panel: Patient was under right ventricular pacing. 70 to 80 msec following P wave of ECG,
right ventricular wall echo moves toward the ultrasonic transducer (A point). Arrow is supposed to indicate

initiation of right ventricular contraction. Lower panel:

with the R wave of ECG.

Point B is shown to appear nearly synchronously
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Figure 4. Measurement of right and left ventricular Q-D interval.
Note that maximal deflection toward the ventricular septum of right ventricular wall appears more early
than that of the left ventricle.

Table 2. Echocardiographic data

Group HR routine HR subx. 1-QD (sec) r-QD (sec) QD ratio
1. Normal Range 76-46 62-48 0.46-0.35 0.46-0.33 1.01-0.82
12 Mean 62 57 0.41 0.38 0.93
cases  gp 9 12 0.03 0.04 0.05
P(1,2) NS NS NS NS NS
e POL3) LS S NS <0.05,....<0.000
2. LV over Range 83-50 83-48 0.50-0.32 0.49-0.29 1.08-0.67
-10ad  yean 62 62 0.42 0.39 0.92
17
cases So 9 9 0.04 0.05 0.10
P(2,1) NS NS NS NS NS
P(2,3) NS NS NS NS < 0.001
3. RV over Range 8948 T 88-46° " 0.51-0.30"'0.50-0.34" '1.2520.83
-load  yoan 65 66 0.40 0.42 1.06
16
cases SD 13 18 0.05 0.05 0.09
P(3,1) NS NS NS < 0.05 < 0.001
P(3,2) NS NS NS NS < 0.001

Abbreviations: HR routine=heart rate at echocardiographic examination with routine approach, HR subx=
heart rate at echocardiographic examination with subxiphoid approach, NS=not significant (p <0.05),
numbers in parentheses denote group.
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EBX Q WAL Y AEExa— D ABkw
routine approach iz & 3 =%z 2 — D K%
TORFE SR LT igat Liz. Table 2 o &
91z, W approach IZi31¥ 3 D p¥iT i E R <IZ
subxiphoid approach |z 33 T routine approach
RHSRTEDOFEm B, IFHLLCHE
DX 75 <, T approach Iz X 35 B X EE
Q-D By o lid AlRE & £ 2 b huic. Q-D Bef
FERE S DRI OVWTEHBEIL, 20FHEE KD
fz. A= Q-D ik st 0.384-0.04sec, &
EAFEE 0.3940.05 sec, H=AME 0.4240.05
sec TEHEBICZE LAEATHIFROEELR
Wiz (p<0.05). £= Q-D Wifflix, zh¥h
0.414-0.03 sec, 0.424-0.04 sec, 0.404-0.05 sec &
#HokE Q-D i AEEER v AL oI,
EHIIBT 2 AER I VEE Q-D B & g3
% LBERR L OEEARHTIRAEE Q-D K
PEECAEE Q-D X vE<L (p<0.05), A
ZAFHTIEAE Q-D ol NEVWEHR 2R
Lz, %7, £#cowThH=E Q-D i, £=
Q-D msfjx Q-Dratio » LTsk®H 5 &, H=EAR
T TR X CEEARHICHEE 0K
K#z5x L7z (p<0.001).

Figure 5 |3 FRaf#n 6 OELH 7w v
BlizonwTd Q-Dratio # 7wy b L72L DT
3. ThbbEEEH T v 7 flizefl<c Q-D

ratio 7 1.0 X v KT, ZLEMT v v 7 Hlizs
izt 1.0 X9 /hThotz.

Figure 6 3.0 FE MBI EHE 241ic >\ TH1T RR
LAERBIVEE Q-DEMoBEREALLOT
b5, LHREHOEN0F BHEF T, FLITEY
PERT DL LEbic Q-D BRASER L VICEER
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Figure 5. Right Q-D interval/left Q-D interval
(Q-D ratio).
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Figure 7. Correlation of right ventricular Q-D
interval and time interval from Q wave of ECG
to pulmonic valve closure of echocardiograms
with preceding RR intervals.

HEET -7 7 A0RKEH

L, AR T Lt R ETRHOE
bbb TAER L 0EE Q-D Bt 0.40
~0.50 sec oI+ 3.

Figure 7 ixF U 40 ¥ M6 <, AIfEEEX v fif
BRA~ = — &L, LDERQEBMKAL Y
BIRAEASE £ Toref (Q-PVe ByfH) %EHIL,
AE Q-DpEfl L L 412547 RR BRI & %%
BIebDTHB. HITRREEMBEE TS L LY
iz Q-PVe il X A= Q-D Rz FkiciE
FL, »o%1T RR A 0.46 sec LLEici 3
LB —EOEERT.

z =
faBE D 5 4 v /R E X O pericardial effusion

f‘-!"ﬂDl‘ SCAY "1ITH SUBYIPHOID APPPOACH

Figure 8. M-mode scan with subxiphoid approach.
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HHHE IS L LT, BT EMRELREDL LS
BE4AMECBWTASEE 2 —-2RHT+3 L
iEEREEcH Y, pericardial effusion D ¥ 335
AR EEEL LToBhEERET 2 —ITilb
5l AEBEEHOSTIRETHS. FALT
FRPRZERT & v £ L% Fchg, DENEEY
R+ 548z Chang 50 R4 TIREELT
Wa N, AEEOKRHIZ>WTOFRAMEZERL
Tz,

Subxiphoid approach iz & b %5 & h 5 H=EEET
I —BRHFEHME» S EX T, £RIZ0 ap-
proach iz X Y M-mode scan %17 - 7= 5] (Figure
) nroEX THEMRARAM TR LHEESHS.
Kraunz 6% nEZEZEEEE) ¥ — v OMAICK
by, AEEES)Ic->WTH A B,CD ERX
O F & # X)L 7z routine approach 2k 9755
h3AEZE%EET o — L subxiphoid approach iz
YA AEET a3, FENTAOLEHEIIBW
THHHROEE & — v &R L.

FEnfEEAL LT, (1) A-B BBSA=ETE
Dalkchdz L, (2) C-DiE<CD amplitude 33
EZEBEICH~NEL, LY ThHdI L,
8 X 0t CD [z 3T systolic expansion # B b
IHMELAERET B BHN b L,
3) D SnoREISWTOME R HB L LTLE
EHRENX I Il FLUBICEHREEBRLTE
LICDEPFRICH DB E NAEETIIRBY 1o
Tzt ThHB.

DER QXY A=E%ED SEToriT i
bt Q-D E#ff #electromechanical systole L&
ZTWAHRE? L b5, AERIUE=E Q-D
interval DOHBEFIZEEL TREKDERBERSH S &
Zxobh5.

(1) AEOBM L IIAER L LT
DRHMETHB. Tb b, Rushmer 53 12X h
EEZEORY PERARESHONFEIC L 3 “con-
striction of chamber” [z Xk DV K &h 525, HED
5if, AEHONMRICLEHREC=ZRFOLY
DRI 5 ERER & OV H BEEHLE PRI

-+ % “bellow action” L EEMHIFEIC L VA=
BERLERRHA~ES SN LD3>OER
NHRB. LiehRoT, REOX I IVRK
EhichAEEBEO—EFMIIBIT 281 0HE, A
BRY FBREO—IEE LR Y 9B I T L.
IO EFROBERICHEET 5.

(2) subxiphoid approach zX W Bbh BHE
E#13 inflow tract 0—#TH 5%, HAEOUHEIT
outflow tract {2457 - T inflow tract 2MEET 5
LV IHOBEY BXURBICIET S & v OBE
LRHoTHRETHE V.

Lich3>T, REDRFWIET = —DHE LY
FEORY 7HIERFET 2123 H 5 —EDHIF
BHFEETS. LaLl, SEOKREFICENT, OF
o kA= Q-D K L Q-PVe Byl L 34k
fTRRiZHL, FAEEOBRE L Z LIRS,

SEOBRFIC R T 2 AEARHIIAZEEAREK
BrPLTHD. EEEAFROHE, Q-1 wf
BEET 39 3, SEOKHFzBWTEHEE Q-D
BRI EEER X EZEATWHICH L, FRICE
EtT3z R ohnr.

¥ &

#2451 51 fflic > T subxiphoid echo-
cardiography iz X Y HEEEE) IC >V TRIT L 7.

(1) @F OHIMIEEICHRALT & b T AT,
subxiphoid approach iz X 3 A=~ 2 — DR
RITFE .

(2) AxETa-FLEFREFLLE LTER
HEET o — LXFIRBIE £oR T, BEE TR
£=E Q-D mEffid£= Q-D B & v b8V .

() BFELFEE 2 F oW T Q-D ratio # it
LzhE, AEEARHETE, BEHBIVES
BWMBICHLTHEE K ERD . EZE2h
M~ e v 7z Q-D ratio 3 1.0 X h KT, 5%
2EM 7w v 7T THS.

(4) subxiphoid approach iz X 3 A= = —
X, AEHHEBEORFES 2RI L0TH
D, AEBEOCE TEROISHAVBHIFHL I 5.
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