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Quantification of Large Pericardial Effusion by Two-Dimensional Echocardiography

Kyeung Mok Shin, M.D., Kee Sik Kim, M.D., Seung Wook Han, M.D.,
Seoun Mo Huh, M.D., Yoon Nyun Kim, M.D., Kweon Bae Kim, M.D.

Department of Internal Medicine, School of Medicine, Keimyung University, Taegu, Korea

Background : The accurate information about the volume of pericardial effusion can assist in
clinical decisions and has important prognostic value. In addition, accurate quantification of seri-
al change in effusion volume is necessary in assessing pericardial disease and making a decision
of immediate drainage. This study was performed to evaluate the efficacy of 2-D echo-
cardiographic quantification of pericardial effusion.

Method : The study populations are 22 patients with large pericardial effusion whose volume
of effusion is confirmed by paracentesis or surgical drainage. Through the echocardiographic re-
view, the volume of pericardial sac and heart was calculated by method of D'cruz and then, the
effusion volume was derived as the difference of two volumes. Each echocardiographically cal-
culated volume of pericardial effusion was compared with the measured volume drained per-
cutancously or surgically.

Results : The volume of pericardial effusion calculated echocafdiographically was excellently
correlated with the drained volume(r=0.90, p < 0.01). The echo-free space was well correlated
with the volume of pericardial effusion in the anterior aspect of the heart(r=0.71, p < 0.01),
but not in the posterior aspect.

Conclusion : 2-D echocardiographic Quantification of pericardial effusion is simple and re-
liable method, and its clinical efficacy may be great.

KEY WORDS : Pericardial Effusion - Quantification - 2-D Echocardiography.
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Table 1. Clinical characteristics and echocardiographic
findings of study populations

Number of patients 22
Sex(MaIe/FemaE:) 16/6
Age(years) 48.27 + 19.64
Clinical diagnosis
Tuberculous 12
Malignant
Viral
Uremic
Draining Method
Pericadiocentesis 14
Surgical Drainage 8

Drained PE volume 1125.82 + 624.35

Echocardiographic finding

Estimated PE volume 1035.45 + 506.21

Echo-free space(Ant) 1.14 + 0.96
Echo-free space(Post) 2,55 + 1.09
RV or RA collapse 6/22

CT ratio on admission 0.73 + 0.08

Echo | Echocardiography, PE . Pericardial effusion, Ant ;
Anterior,
Post : Posterior, RV : Right ventricle, RA ; Right atrium
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Fig. 1. Diagram showing measurement of each parameters in the quantitation of pericardial effusion.
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A. L and D1 at apical four chamber view

B. D2 at parasterna short axis view

C. Echo-free space at parasternal longaxis view

Fig. 2. Example of measurement of each parameters.
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Fig. 3. Correlation between drained volume and measured
volume of pericardial effusion.
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Fig. 4. Correlation between anterior echo-free space and
volume of pericardial effusion.
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Table 2. Correlation coeffciencies between the volume of pericardial effusion and each parameters

parameters r P value Equation
Calculated volume 0.899 < 0.01 y=0.892x-22.529
Echo-free space
Ant 0.708 < 0.01 y=489.23 X +496.54
Post -0.052 NS y=-36.75x+1213.39
CT ratio 0.115 NS y=913.39 X +456.18

Ant : Anterior aspect, Post : Posterior aspect, CT : Cardiothoracic

Al=ojA g},

19744 Horowitz's°] M-mode 4] =&3}S o] 43}
Aol Aol AEE AE SAS F AL 2 A
3ol FE 72 7M1 AF S s FAL
2 A3Ede £3& Fale] A widE AEd
I HwE 43 FL2 AARAE B AL wxe F
M-mode A#FH-2 G2 AFEAA AFHol 4T Pa-
rameswarans< A AR 23S B sk oy,
prakashs< o0& 272 2o, Horowitze] &
oM E gHo] 53] B F B2 zA5E |95}
| 2 745 ARATEE Bo] 24 el de] 3
52 B}

M-mode AFH o] 4oz HEEA Fa 4,
At HalAo M o]dA 2SuEAe] 2o A
AEe AxE 2 /A9 FFoE ERae] AEe
|3 & FAHsSK HAFY ERHE o8 dditE
s X85t gl A WA AdatEe
*E 2%, TFE UF T 2 /9 FELE Yol
e g Frlsle WHoezA dE=E Eigen-
bergs"e] ¥5ell ostd 43 AIHES AFTH
ol ¢t =3k echo-free space?} %42 797 100ml ©]
sle] 308 FHHI, FFE AF echofree
space’t A& Hs EHMAT 7Y W AL
lem& 97 &2 4o, 100ml |4, 500ml o]t
FRHL, dF AdHEY 4% lem o3 FAE B
o djo] 500ml o]/de] 4EHo] rka FAFCE. of
o 7] FAHZo| 2F3Y o2 oy 7Hx¢] v
24 v e] Arvin®, Himelman”, Menapace'®, sut-
ton'"oll 23 A= v} 2o @A7EA| o H
ARe A e olRA T T vk PP L gztow
2435t @3 9ok, ey v ERde] A o] ¥F
H A2 E 7ol 43e 839 Aol7t 9lE 5 dx
Az 29549 o ztxo] gdde Y& 37

ol wkdatr] ol o] Aot =g FAHHAR] £
o} W3lE AgsA #dslr] ofele 9ol AU

B =FolA eldale AF 4L o843 o]HA 4
ZEUEE 5% AGAAEY AFF ASEL 19914
D'crutzg"e] AA g WPozA A 9 g 7=
E shie F=L FAoE g9 geAz s
o] 59 F53 olo] Azl F @5g ojuA HxE&H
EE B8 28 ¥ gYA AY Ao 744 835
T F 1 Fo|2A AdidEe] A4 8358 FHE
Hiolt}, o]5e] WRME AdAF(r) 0979 =2
AHAAE HAFG T 2 =EolAe] Az AT
(r) 0.909] & AA#AE BojF1 AUt

& 479 HdelEa AzEE A F9 WAE
A v 833 AdEd AAx)eke] @2k of
g oj4lo] FeFH AL 2§ HALe]7] wiEel S
JAoy, T &3 Aol7t A& F Atk AGHE
Aubdatol gt vl A$ Aol T 4 25074}
oA FEE o] e Bel X dielA
A9 ete] v AA AGatEd 439 Aol Ha
stz wielstgict. 2ol ® D'erutz%e 97l ¥l
Wi FRATe ozte loles £ At T ZAL
ol &g AFelAd Mk 28R §kg7t gt

o|HA AZESHAEE &3 AP ASYPATY &£
2 #A3 39 s gidsale] AdiEe £40
2 A4 FAAY a7 § aAl &5 A
HEE7t ddHez dojd »d 471 92™ Dier-
utz%9 HidME AEde] 53] BAY 289 oY
25 AQjsta dRAT7} 0.882 A4l 3
AAEY ATFAME 53] B2 4EdS B & 59
A A2 Al9)ehd 0.812 FAshs e 98
o B Ao A el 400ml vvhe] tiAdEiaiz} 9l
o], dFe AdE IAEZT Ardide] FAH]
o] AL o] AtEe] 844 dig P Ad4€

— 200~



ol lthet 5 oy o] AL AL Lo Hol:=
AdiE #AdAE A AdFddes s
HQ A 2 ASE A7) dEols 23] A4t
£9 Aol dig A7 484 71ge2y s A
o7 Holr}

H AdHEe] AR E4d g o|uAg Az
Eo A A2 S0k 8848 Hushs FEAY
ol Axzt B uHA g 4L sla e 4
Ao A ASE A8 AT 439 F2E el
At g Fej2 7HskE A A7 2o w
ol el a5 F& Fuol e oJ¥A Hxgu
=& B¢ A SAIE S5 Hd o dAHE 4
Z5071718 ol g3t o AU SAUS Ads Ao
2 o]g9] B =Y HA AxSoEr} e
A4 glo] $¥sitta FFsL oy, o]He] ¢
AEt} siejgts A 2SS o] 48 AP HA
AZHE o Aoe 37 o A Axguer) de
HEEA ok A 5o Q& A4 Aol 848
QA7 = AF3 Al7te] o g Ayt o5 ¢
TAME o]dd HxSUEE B% AL 49AF
(r) 0.84¢] Hlad FL FARAE BT, §97) 9
AL HAdde] A998 AhdikE £40] 35midlA
160ml19] A-2F¢) AdikEel A & ddarl Mol 9
v]7} Qlvkar &zt

Aol waH T Addlel FAHE $gedA =,
v Ee] BRoME & 5 Ko, AL o Ay
29 o AT A 9] AdidEe] WA YelA
2 Fo] F7HAA A AAAE SeiA He 4
F2EHES] 2748 HolA o} A% AYitEo
= 4)4-E 9 echofree spaced] F717F A&
9] ok ukgal = QAT echo-free space?} %A
A S 2T e g AhditEdlA 9] 3 o
f1219] echo-free space2] F717F 434tEde] &
Z T 5 gleA] dotiy] A3 A3 Az Fe
9] echo-free space?] A= Hla 3 & A7
g B (r=0.71), FHAME vl 2k} AaaAE
Holx] R3v}, dapde]| g eakE 0|7 S8 A
M 3] F2A FEHNA FAE S, 53]
AR FHo gl 44 sgo) U=
$ S]go] 9l7] He] ML Aelsle] 2o A

ol 4] 2] echo-free space?] A 572 Hdsie

% wesidnh, oleja 240 ojA) Bkl AHAst 2
A} 2ol o8] oAk A FeAE WA S 9
ov} g8 Ale) Atz gtelo] ola) A Hoz
vob @abe] AL 2} 2ws} BAjeit 27 HaA
t oo Aoz 44u o et 58 239
Agee] e Bejdae ZAPE BaHn Adae
o Aol glo} Bgol B wak ArAe F5Aol 3
2 Fog wth AiEd ga A ezl
RS aQon: Adaddel AdF, Az
of Aol FHHE FE, A A B4 54
$ol 9l 4 glth. AldarEole] drjao] gowl Ay
g9l ZPsAol § ko4 Sls) As) A4 §
Aol sige] Q= FAE e viwse] B 2
s, S48 EE S Hge] 1wl A% A
80| frolaA o BRE(p <0.01), 37| 1E
o2 AdeHae] e Az goaziel did 1RE 8
2alole},

5 XA #Golq Hulge] 272 250ml olje]
AgaEel s & o)A i av Aulgel 2
Aol wolt= AdAHE S WA 1/4 Axen @
o ¥ ATelME gge] Audad BAdA F3 XA
Al g AFIE el AlgatEele] ok wlmalol
ugieh digel AiE AR oaea el 4
FHl9 F717 ASA T AEH A o AdaEelA
HEole) £42 o718 v AuAe nolF s,

olgel A FHaA olwA Az LHES o83}
of AYAEY §49 TAAE e Yoz AL
Qi olAe AgaEe) A £33 B gaud
2 wolug o] Wye Healo] AHtEel 848 B
oA Aoz T £8e A8 4 AT

=] of

HFEE

AdE #2E AR o AR AeeERdE
< Bt v ZAR1} oMW ddt AAE B
AQ7kehe AAelE A= 7Hx] AAtell oJEsHA] H=dl
AdEEde] §3o] duh H=35 otk wjool i
o FF ARAYY Sl 2 £80| T Aolth B4
A2l AzE7% FAIAE small, moderate, large
pericardial effusion® 2 WH %4 BRZ sla 9ot

= 201 —



T

N

Ao

TELE £iE AHE FAME AL
Aol7} & - lom 53] FERAAA 0 4G4t

o] A HsE A&s] Hristrle BEd Heo] Qo]
gt AAEL o9 A2 IHEE o|85ld e
o] BA4& AEdte] A4 wjdE AdHE A} v st
AFH FANoEA ] A7 aFs YA 74
AL gls] A& B Jd7E AZsidn

2o

M2E&9 g F4 large pericardial effusion®.®
Adso] Az} AgFEAAEE 3 9438 uly
g AdiEde] 42 #0% + A 2299 $RE
oz stdq(dat 169, oA} 69, Bd# 48H4),
2ol Axgute Zdldol el WEY|ES #4514
o} olHA Axfure] F24 dEda AHE 499
dA Adat 439 FE(L)3 932(D,, D)S E3%
T gAY AHE Fae FA (Vol=nx4/3x /2%
D/2xDy2)% o]&sle] A3y} Aate] =L F3}o
I Apel2 AL AGAEde] 848 Az widd A
@abEoe] AFx 9} vty JARAE AT
3 9 AdakEe] £33 o] 9l e
oe] R5Ee] dRHAE gl

Z 1

1) oJH3 A2 SHEE B3 d53 Aditee 45
& 3t 1035ml(488~261Tml) oI, A= ajels
€7 ¢] H& 1126ml(400~2950ml)o| i},

2) AZEAEE T 4S9 AA = vjog
=99 &7 Alojoll = g AEaAz} AATHr=0.
90, p <0.01).

ry o

i

e

SRR

3) Axgd=ge AAdwdMe]  Echo-free
space?] A= £33 A#AAZE HFok(r=0.71,

A5 A9 Echo-free space?] T2
Hol|x| okgdtHr=

p <0.01),
AdidEe &3] AdaaAs
39, p> 0.05).

4) T XA#EGNAN AFHE AddEe 243

ARAE BolR] ZAtHr=0.12, p> 0.05).

5) A3 7|5 $4Y B $44 5
9] A~7AL HolE= grpito A o]d Ao ¢l
o Hlg] 4AdatEde 84 feostA Et
(1634ml vs 889ml. p <0.01).

LR

ol gt} AdatEele] 449

AR S e dEos o
29 479 §43} 2L A
2 37 =8 9 5 AT

% gl olRe

AS Holu g

s Ea

At
ISR

o
e T

Reference

1) D'ecruz I, Hoffman PK : A new cross sectional echo-
cardiographic method for estimating the volume of
large pericardial effusions. Br Heart J 66 : 448-451,
1991

2) Singh S, Wann LS, Schuchard GH, Klopfenstein

HS, Leimgruber PP, Keelan MH, Brooks HL :

Right ventricular and right atrial collapse in patients

with cardiac tamponade-a combined echocardio-

graphic and hemodynamic swudy. Circulation 70 :

966-971, 1984

Feigenbaum H, Zary a, Waldhausen JA : Use of

ultrasound in the diagnosis of pericardial effusion.

Ann Intern Med 65 : 443-452, 1966

4) Horowitz MS, Schulz CS, Stinson EB, Harrison
DC, Popp RL : Sensitivity and specificity of echo-
cardiographic diagnosis of pericardial effusion. Cir-
culation 50 : 239-247, 1974

5) Parameswaran R, Goldberg H : Echocardiogrphic
quantitation of pericardial effusion of pericardial ef-
fusion. Chest 83 : 767-770, 1983

6) Prakash R, Moorthy K, Delvicario L, Aronow WS

* Reliability of echocardiography in quantitating per-
icardial effusion : A prospective study. JCU 5 : 398-
402, 1977

7) Eisenberg M], Oken K, Guerrero S, Saniei MA,
Schiller NB : Prognostic value of echocardiography
in hospitalized patients with pericardial effusion. Am
J Cardiol 70 : 934-939, 1992

8) Arvin S : Echocardiography. p. 224 New york :
Churchill Livingstone, 1984

9) Himelman RB, Kircher B, Rockey DC, Schiller
NB : Inferior vena cava plethora with blunted respira-

3

i

lory response : A sensitive echocardiographic sign of
cardiac tamponade. J Am Coll Cardiol 12 : 1470-
1477, 1988

Menapace F] : Two-dimensional echocardiography
. Giuliani E, ed. Two-di-
mensional real-time ultrasonic imaging of the heart, p.
182 Boston . Martinus Nijhoff, 1985

10

=

in pericardial disease. In

=220 =



11) Sutton M], Oldershaw PJ eds. : Echocardiography rero JL, Weyman AE, Levine RA, Picard MH ] :

and Doppler. p.384 New York : Blackwell, 1989 Quantification of pericardial effusions by three-di-
12) Vazquez de Prada JA, Jiang L, Handshumacher mensional echocardiography. J Am Coll Cardiol 24 :
BS, Xie SW, Rivera JM, Schwammenthal E, Guer- 254-259, 1994

=203 =



