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Summary

The presence or absence and the amount of pericardial effusion (PE) have been regarded as having
a close relation to the electrical voltage in the electrocardiogram. In the era of echocardiography, how-
ever, it is mandatory to assess the sensitivity and specificity of electrocardiographic diagnosis in terms
of the feasibility of the detection of PE by echocardiography. In this study, therefore, accumulation of
pericardial fluid has been documented by the grading in both subsets of group with (Group B) and
without (Group A) a tendency to increased voltage due to the underlying diseases.

Ninety-eight cases were studied, in which the PE was large (echo-free space of 20 mm or more
behind the posterior wall of the left ventricle or moderate PE with fluid in front of the right ventricle),
moderate (20-10 mm) and small (less than 10 mm, but the echo-free space was observed throughout
the cardiac cycle) (cf. Table 1). Of these 98, 54 belonged to Group A, and the remainder 44 to Group
B. The voltage of the electrocardiogram was measured by the sum of the absolute value of each lead
(cf. Table 2).

The followings were the results of the present study.

1. Electrical voltage was slightly reduced in Group A, whereas there was a tendency to increase
in Group B even in cases with definite PE.

2. In both groups, there was no statistical correlation between the electrical voltage and the
grade of PE, except for the uremic cases (Fig. 2).

3. Low voltage in a true sense (both in limb and chest leads) was exclusively observed in Group
A, and 4 of these 9 cases belonged to large PE. The incidence of low voltage in large PE, however,
was only 4 out of 14 (cf. Table 3). Out of 9 cases with low voltage, 6 were associated with malignant
neoplasma, indicating an intimate connection of low voltage with the etiological entity.

4. One-third of Group B showed high voltage irrespective of the amount of PE.

5. On the other hand, follow-up study disclosed that the successful treatment (pericardiocentesis,
steroids or diuretics) reduced the amount of PE and caused a concomitant increase in the electrical volt-
age, though such a relationship was striking only in cases with rapid accumulation of fluid.
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6. In conclusion, electrical voltage has a definite connection with PE as seen in the follow-up
cases, but it is insensitive to the diagnosis of PE, particularly in cases with expected high voltage due

to underlying pathological process.
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Table 1. Etiologic classification of pericardial
effusion in 98 patients

Group A (Cases with originally
normal or reduced voltage)

S M L Total

Collagen disease 9 7 2 18
Neoplastic disease 3 4 6 13
Pericardial disease 4 2 5 11
Myxedema 5 1 6
Others 5 1 6

Subtotal 21 19 14 54

Group B (Case with originally
normal or high voltage)

Valvular disease 5 4 1 10
Coronary artery disease 6 3 9
Congenital heart disease 3 3
Idiopathic cardiomyopathy 2 1 2 5
Uremia 6 7 13
Aortitis syndrome 3 1

Subtotal 25 16 3 44
Total 46 16 17 98

S =small pericardial effusion (PE) (echo-free space
behind the left ventricular wall is less than 10 mm,
and the space remains during diastole); M =moderate
PE (the same space of 10~20 mm), L: large PE (the
same space of more than 20 mm or moderate PE
with echo-free space of 20 mm or more in front of
the right ventricular wall).
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QRS Rig & DERIC SV TRE Lic.  HlHE
FIBDZ WEBRICE W T, KA PE &
& QRS RIEOBIFR bMRAT Lz, Fiedfificr
H5M0, 8flicisnT PE BoOLEHICHE S LER
QRS RIBOELEBE L.

PE 3= = —[iC 1) % £E%EE epicar-
dium & pericardium > echo-free space Dk
INCEVHEEL, UTOZ L IBICHHELK.

1) ZEpr® (Large PE) #: ExR#%EO

echo-free space 73 20 mm P T, »-oA%H
BEEICY PE #5805 17 . 7275 U S4B

echo-free space 2% 20 mm PUF ¢ b, AEATEEE
i 20mm PL_E o echo-free space #38® % 4 M
b ZDOEICE DI,

2) th&pERy® (Moderate PE) 8% : fEssfgks
# echo-free space 7% 10~20 mm o 16 f5]. 4
ZEHEEE echo-free space {ZH->TH << ThH &
V.

3) AEprE (Small PE) ff: EE=#%EOD
echo-free space 723 10mm PUITF, 77 LINkEH
DHIe 6F, FLEHIC L echo-free space #FE»

100+
) Group A

50

— P<0.05°
—— P<002 —
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S M L (PE)

Fig. 1.
sion.
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DEIRRTE L RENE

5464 ZOBTE LK BBHIOHFECHEE
L, Wana2i BEFKRY—LAFM»L REIFLT,
[RBEtt > echo-free space fiZfgst+ 2L 5z L
7z,

IDL S RNFEBCESE, 200
<AL (Table 1)

ABIBER, BEFEY, DBERS, FOIRE
BEEIRTE, BXUZofoRE, & 544607, F
B 13~743% FHHMABTHoT-. FFHEER
<%, Small PE 21, Moderate PE 19, Large
PE 14 ©holc. 2k DERBLIE, Wbw3
acute pericarditis with effusion & constrictive
effusive pericarditis T& 5.

B B FIE, BEIIRKES, LERMEORE, L
HIE, REE, KBIRREGEHS Hplc, £
1T 17~811%, FH484 B Tho7-. FFEERNIC
43iF % & Small PE 25, Moderate PE 16, Large
PE 3 <, ABCHRTHERODRNLOBE
otz

DENIL™ 2 - EFE—-BHicEganzb
DEFERAL, 20 QRS LT R 0FEKXIRIE

Group B

50

—— P<p01 —

L
S M L

Cardiothoracic ratio (CTR) in the respective subsets in 2 groups of pericardial effu-

S, M and L=small, moderate and large pericardial effusion (P.E.). Group A and B: see Table 1.
There is a tendency to the enlarged heart in moderate and large PE.
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RIBZEH L, KHE, #ABESEO QRS R
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1. pgsg X-P (Fig. 1)

A BT B 1F 5 Fy 0wk (cardiothoracic
ratio: CTR) i3 Small PE 55+79%, Moderate
PE 60+59%, Large PE 63+8% <& -7-. PE
Bo vz ¥y CRT ixkcdhb, Small
PE » Moderate PE ¥ X 18 Large PE offj¢
BEEERDE.

B #izsnTd, ¥ty CTR i3 Small PE 58

i}

+79%, Moderate PE 61+10%, Large PE 71+
3% ©, FPEEOREMYE & bicFEy CTR 38K
FHEER LD, ZOB Tk Small PE & Large
PE ofjcoirBEELRBDI.

2. (EE QRS iRiE

Table 2 iz A, B f\ffw PE BR0EH 1255
#ro 2L, 2P, 3T ¥ QRS RiEERL
I-.

A Bz Tix, Small PE, Moderate PE,
Large PE &gt L 4, 0¥y QRS RigIEH#
RFEOLOFEIC BV THIRIEELL, Fi
JL, 3P, ST BT LA EER2Z bR ol
Zhb&BTY QRS Rig, EFLER QRS
RIEPICHRTLRRBEMTEH B2, HFED
Ei3e ol

BaticisnwTd PE BoLFick 5F¥H QRS
R BEEZL Boaholk. ZOHTIE A
Biclk~T, He»icEy QRS RIBIEEMZE
FHELTW.

Hagg s PE &L 0ER QRS RiEDR
%% Fig. 2 TR L. EFIERODR WRERI

Table 2. Measurement values of voltage in each lead and the sum of the potentials

I 1I III aVR aVL aVF V1 V2 V3 V4 V5 V6 JL 2P 2T
Group A
ILL Mean 57 74 59 55 51 56 104 179 16.1 139 141 129 352 852 1204
SD 32 31 29 29 26 29 67 106 127 59 80 81 11.8 353 43.8
M Mean 82 85 85 7.5 78 6.7 11.6 19.7 18.8 158 16.8 13.9 47.2 96.6 143.8
SD 52 39 54 32 49 39 57 90 7.8 7.6 95 9.7 203 383 542
S Mean 60 74 63 58 58 58 13.1 20.8 208 18.0 16.7 13.1 37.8 105.3 143.1
SD 49 23 34 45 52 26 74 71 128 7.2 89 10.6 174 43.1 52.1
Group B
L. Mean 80 11.7 87 90 6.3 9.7 16.0 20.0 29.0 28.0 28.3 21.7 53.3 143.0 196.3
SD 24 46 1.7 37 19 45 57 85 13.6 11.8 9.7 3.4 126 474 584
M Mean 7.6 121 9.6 85 6.6 10.1 13.3 28.1 33.0 259 27.2 23.6 54.3 152.6 206.8
SD 33 37 51 39 44 45 7.5 108 18.1 121 12.2 146 171 590 719
S Mean 11.0 142 9.6 114 7.9 10.3 21.0 31.8 31.4 285 29.7 253 643 167.9 219.9
SD 46 82 46 51 29 53 9.8 140 163 11.7 143 13.8 20.9 653 92.3

Abbreviations: See Table 1.

Electrocardiographic voltage is calculated by the sum of R and S in each lead (IRI+ISI). 3L, 2P and 2T mean
the sum of standard limb leads, precordial leads and the sum of XL and 2P, respectively. Note that there is a statis-
tical difference between 2 groups, but no difference among 3 subsets in each group.
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Fig. 2. Distribution of ZT (sum of the voltage
of 12 leads) in various disease entities.
There is no tendency that the cases with large

effusion have low voltage except the cases with uremia.
YT=sum of JL and ZP.

BRoM L7z, Lo LERERARICA T, Uremia
Bt ToH, Small PE gL Moderate PE
HMCEEZ28BoRn (p<0.05), fhogst
<t PE BL.UER QRS RIBIC 3465 o B
BRD LN oz,

URHRRTE & (KB

3. EEE

Table 3 iz PE BBIDKBEMEHEEREZ FL
7. ZL=30mm o 4 0 #iEFHEICR T 2IKE
7%, 2P<60mm % fgEFE c T BIREMEL
L, BFE, WEFEL LIEBMEEZET LD
FHEOEEMZEL L.

KEMZEZ RLEZOR bTFRCIFITH 52,
FTRT A BICBLTRY, 20oOHERET Large
PE # 28.6%, Moderate PE # 10.5%, Small
PE # 143% <, PEBoOZLWEIZHEZROE W
B z@oiz. LarLieds Fig. 2 iR
<, b 9FH 6 FlITEMSAYIcR 5 PE
EFTHY, LEEN>TIDEREMEIFEEL
D bEMRBICEENENL S KB bhie.

TUfREE 12T o REMEF L 161% Ry T A
BicBLTkYy, PEETiX Small Bizcd -+ 3
%<, Le>T PE [FBX Y b FRAICEE
TnEny R 2. B #ol iz oL
T, MARDEFFELE-> T

M FHE T ORKEMZEE R LD 34T,
AB24), BEElIficho7z. 205 B B
i* Ebstein &<, ZOEBMAZERIFRBECLS
LorEZLN.

4. SEME

MIEpEE Vse © R>26mm 040 2 EEN
ELEETDL, ToOHBRT Table 4 0=k
{Thole. BEHILLLLEEMELESLR
FTWEREBHETHHR, K13 0% PE ofpEic
bbb TREMEERLE.

5. LDEREREEELICKS QRS RENEL

DIRERIC X 28K, BLU2FuA K, FR
FEoERIcE Y, PE BoRd 2 R 84lick
i 5 QRS {RIELH % Fig. 3 TR L1z. 24|
HROBMAICL v QRS Rigid#nL 2. Fig. 4
FOEZERIC X 5 400 ml BERERTZOLT 2 —[F
T, EOPHRE TRIRTFEGESI N HRE L, A=
BEm® PE Lk L Tn5. Fig. 5 gzoan
DLBRERT, PHE#ICEILFHE L QRS iE
RERL T 5.
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Table 3. Incidence of low voltage

Number of patients
N)

Low voltage

Decreased voltage in

Decreased voltage in

{Z’L <30 mm limb leads only precordial leads only
2P £60 mm JL<30 mm JP<60 mm
Group A Large PE N=14 4 (28.6%) 2 (14.3%) 1 (7.1%)
Moderate PE N=19 2 (10.5%) 2 (10.5%) 1 (5.3%)
Small PE N=21 3 (14.3%) 7 (33.3%) 0
Group B Large PE N=3 0 0 0
Moderate PE N=16 0 1 (6.3%) 0
Small PE N=25 0 0 1 (4%)

Low voltage is exclusively observed in cases with originally normal or low voltage prior to the appearance of
PE (Group A). Large effusion tends to have low voltage, but most are the cases with malignancy. The QRS voltage
seems to be related to the underlying diseases rather than the amount of effusion.

Table 4. Incidence of high voltage*

Group A Group B
Large PE 1/14 (7.1%) 1/3 (33.3%)
Moderate PE 1/19 (5.2%) 4/16 (25.0%)
Small PE 2/21 (9.5%) 9/25 (36.0%,)

* High voltage: Ry, >26 mm.
Despite of PE, about one-third of Group B (cases
potentially have a tendency of high voltage) shows
large amplitude of Ry,_,.

% ES

DRI X 2 0BREMLRE LT, ST-T 0%
b, EEMZE, BLKWRERRMOhTERY?,
zoREEE LT, 1) PE 78, 2) LEBEARO
ELERICk aREMOLEEE, 3) REKOD
LD IEFERHTLATNSED. 205 b At
MR B ST-T ki, 2 &3 2FKEE
LETZLELZLNTEY, #ifkc PE fFEicx
> THEFBLEREE, EEMELERNWEE
R’cohde SATNBES. ZnH L BERMRE
fRix, Oxa—RECRETFREHEZETZLED
PE 5@ Hlic 0 238 b h®, PE B ic—ikayie
FrREEwzzw. —7%, QRS RigoREL, %
DEKEDLE T H HIKEMED PE fFBick - T4
FHrZ L, BEREODEERLLTEHELL VMO

TRYLY, ERHOWFEIC I-oTHLELrDLIT
7200, FeoplicinTd, 74 7Y r0ik
%, »DVIIHEELIER D X 9 2 RRIHRIZ2 O
SERL R &2 LBl 2R, DEERIC 3
PE BomdicfE-> T QRS Rig#EmM+ s L &
NTRYPIBD k0 FBBEH T b ERROR
ERzbhTna.

L Loz a—MEoFIHICLY, &4
hoOEMIT, 7ot xVETH->TH PE 0B
ALY, EOEFEPETICLEE-T,
B KEMZE 2 R THIIERICEzhEELL
i <, HPIciz%ED PEBFERL 0 RN IEE
#WHEo QRS RiEERLY, HBHEMELE
FTHLOLHBZ ENbIro>TEL.

OO REEREETAREL LTI, i
PE REEnEMERBCL > TEFTBZ LB
bhb. 2% Y PE &z HKERIE, FRE
BREIR TR, EMEAY, REUEZ, 45k QRS
RIEOBMDE ST LT WEEH (A B &, o
2, SERMEOER, RBUE, OFE RO
B, REES, QRS EEOWMEZELLLRSTY
wREE B 028, o%b QRS RECHEL
THRT3EEES GBS TS 26 TH 5.
Lo Tz DOMBEERI—ICRYEI LS T L
BABHETHY, FHFETA, B 2HiconT,
zh#ho PE &R0FH QRS EiER X GIEE
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Fig. 3. Changes in the voltage in 8 cases after successful treatment of pericardial effusion.
Following pericardiocentesis, or the therapy by steroid or diuretics, YL, P and 3T all increased,
particularly in cases with rapidly developed pericardial effuison.

PZEOHBEFEE RN L DR 0D ThH 5.
SEIOREFTIE, FHLEZ L, LEREE
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LoRXphThHY, HiZ B HETRIEBZINT KT
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FEL bic PE &L ¥ QRS REMICIIEERHE
HErEoe o, ERE, Unverferth 51333
B R L 12E FEOLBKEZET 5 676 %
—¥EL, =0 QRS iRiE L PE &L oficAZ D
HEZERD 2 holc b LTS, ZoHEAL
LT, QRS RIBICHE L 5 x 3#RATCHT S
HER R+ olclzcdThD & BELTWS.
AWFETIREME A, B2BIcSF 32 LIk -
TXVEEMICRET LD, Zhob i Bmis b
2 PE & & QRS RigoOMICEERHEEZED
BZENTERDoR. ZDZ LiF, LEXE
et 5 £ ORERFITIIEFECLELDLD
BEELTWBEZLEFRTLOTHAS .

PE BRI H I KEMZEHBEE cCERE+~ &
i, REMEN B HEcirizohd, A B
DHBHOOENILZLTHE. ZDIbboL b

Fhoix Large PE #Th s, shTbis
0% wEEY, EREBMELZE L IpIbE
YR PEEFAEYEG Ch oz LEEISDE
5E, EEMEOHBEICE PE 0flFEE L v bk
RRBCEHET 2 RNORFOHBRKTH B L
Exohb.

zhii¥ic, BETREEMEZE LTV
KBRELLEATREY, Ry,v,<26mm 5 i
BRAREOHET HETS L, B @iz PE &
LHERAfRIC 30% RRE O BEMEEFN bV,
DERICE 2 0ERITEOBH ARECTHHZ L
ERLTWS. o A BB TLBEMES
ELzbDbdy, SbIE»>153L, PE
PHCWTRBMZE X V) bEEMEEZTT LON
BEXO2TENEWSIERN 2N, TTETLE
Kz oREEEPRRER TN 5.

ZOEICEL, R—EFICE T 3Bt
TEBBEE, ZOEELFERERMEL TV S L
SIBbh3. ThbbiREIzL ) PEEXEL
iE QRS RIESKRT 2EEN TR THS. L
»Ligh s PE BoEBIcsE-TERHL2 QRS
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Fig. 4. Echocardiograms before (a) and after (b) pericardiocentesis (24-year-old female,

malignant lymphoma).

Following pericardiocentesis of 400 ml, the effusion in front of the right ventricle disappears and

the pendular motion lessens in degree.

IRIE ORI & R pli, Mol ic S ko
EELLIBITH Y, B L LT oL R
TV ZOZ LR EROYICEWTLE
BT, AW R0 ik & DEIENIC EA LT
PE % {EflL T\ 570 DN OEF EH- LT
B, BRKICE 0T bRBOPEITFET 5 &
Exohsd. Fabb, hbHOflicBaTR
PE 00 1213 Tla 7 <, DI NE © F-BE A0 E
[ QRS filE I 5 52 T B TREME A 5.
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DRI RG], = &Ry AR I T & &
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N UBRFISHZHm L THa s e, DEROBM
IR OIS FEOMEA E T, N L O
BPECH - T, 7 b BIREN 2O HBL 3+
STHEhBHIC BT LA RHBEERT KL,
F RIS EEMIEEA LY APEERE T, D
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Fig. 5. Electrocardiograms before (a) and after (b) pericardiocentesis (same patient as in
Fig. 4).
An increase in the voltage after pericardiocentesis is demonstrated.
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PE #1220 FREO AT 2 0EREME Eos
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KEMEEAD AW EREBEMNEE*E TS EE2
bha SM4prsiy, B Buawic BEMEER
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24 F, A, B 2#ticonTZ20EY QRS IEIE,
BLORENMNZE, BEMEOHBERERIM L.

1) A #oFg QRS RIEFER L 2R
HLTWER, BEOZLWREBEMEEMETRL
7z.
2) A B LD, REEFALERE, FEE
DINCE BLBEREMECEERELR DR,
OTC.

3) IKEfiEE A BicorZvbh kR 9
#), =oHBEF, Large PE < 30% 2w
7o F, Eloro@EREESEDFIcCHY, L
Feddo TIEEMZ X PE frE X v bRKAE
HENEEZEZORE.

4) B g0 13 oflcidBicEEMS TS,
Z OFF RIZEFBIR DO AR/INTIXEIR A b o T2

5) RECX A BEREfTo8%Tik, PER
OS> THER QRS RIBIXHEEEZRL
7z. Z DEMITEMEICHRETE & & 7= U2f cHR
Tholz.

Pk v OER EOEENMZ G PE IFEORH
BEIZLVEEREETHIZLREIE Y EARY
2, FOERPOBEEIIEFNIG LGB BEfEE
Lid o xhvwifRshs.
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