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Doppler Flow Patterns of Constrictive Pericarditis

Cheol Bong Ha, M.D.,, Jae Young Huh, M.D,,
Yung Woo Shin, M.D. and Yeong Kee Shin, M.D.

Department of Internal Medicine, College of Medicine, Pusan National University

To recognize the hemodynamic change in the constrictive pericarditis, we have reviewed the Doppler
echocardiography, cardiac catheterization, and pathology of 6 patients who were admitted to Pusan
National University Hospital due to right-side heart failure, diagnosed as constrictive pericarditis
and were undertaken pericardiectomy.

Doppler echocardiographic findings showed that acceleration and deceleration of early diastolic
rapid filling were increased, followed by shortening of duration but there was a tendency to decrease
in velocity-time integral of early diastolic rapid filling compared to that of atrial contraction filling
in the left ventricle. On the contrary, there was decrease in acceleration of rapid filling in right
ventricle, but other indices were comparable to that of left ventricle. The integral of D wave increased
relatively compared to that of S wave in superior vena caval flow. Also, there was decrease in
peak flow velocity, acceleration and velocity-time integral of aortic and pulmonary arterial flow velo-
city. One patient who had increased fraction of integral of early diastolic rapid filling compared
to that of atrial contraction filling in right ventricle showed that he had higher central venous pressure
and D wave was dominant in superior vena caval flow.

In conclusion, Doppler flow patterns showed characteristic diastolic filling impairment and systolic
dysfunction in constrictive pericarditis, so that Doppler echocardiography is believed to be a useful
method of noninvasive diagnosis and follow-up of hemodynamic change in constrictive pericarditis.

KEY WORDS : Constrictive pericarditis * Doppler echocardiography.
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Fig. 1. An example of a spectral display of the Doppler
mitral flow velocity profile, demonstrating the va-
rious characteristics of the profile that were mea-
sured. E wave : Early diastolic rapid filling wave,
A wave + Atrial contraction wave, EAC : accele-
ration of E wave, EDE : decleration of E wave,
EDRFT ; Early diastolic rapid filling time, PEV ;
peak E wave velocity, PAV : peak A wave velo-
city.
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Fig. 2. Normal superior vena cava flow velocity wave
obtained by pulsed Doppler echocardiography.

Table 1. Cardiac catheterization data of 3 patients
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Patient A B C
Pressure(mmHg)
RA(a/v/m) 23/21/18 18/17/15 21/18/18
RV(s/d) 30/18 28/17 35/18
PA(s/d) 30/18 28/15 35/19
PAW(a/v/m) 24/27/18 18/17/15 21/23/18
LV(s/d) - 80/21

C0(1/min) 16 30 20

Abbreviations * RA + Right atrium, a/v/m + a wave/v wave/mean, RV : Right ventricle, s/d ; systolic/diastlic, PA :
Pulmonary artery, PAW ; pulmonary arterial wedge, LV : Left ventricle, CO + Cardiac output

Table 2. Doppler echocardiographic indices of mitral flow

Indices/Patient A B C D E Control
PEV(cm/sec) 61.0 49.1 736 90.0 414 718 + 74
EAC(cm/sec?) 12200 8183 10514 1080.0 5914 759.3+ 120.8
EDE (cm/sec?) 610.0 545.8 525.7 8100 460.0 446.8+ 106.0
EDRFT(msec) 150 150 160 140 160 2734+ 298
PAV(cm/sec) 32.0 46.2 42.5 4.0 482 397+ 84
EVTI(cm) 4.58 3.68 5.89 6.25 331 945+ 154
AVTI(cm) 1.75 2.77 298 183 3.37 329+ 093
PEV/PAV 191 1.06 1.73 2.04 0.86 189+ 0.38
EVTI/AVTI 2.40 133 198 342 0.98 310+ 087

Abbreviations : PEV i Peak E wave velocity, EAC + E wave acceleration, EDE ; E wave deceleration, EDRFT : Ea-
rly diastolic rapid filling time, PAV : Peak A wave velocity, EVTI : E wave velocity-time integral,

AVTI + A wave velocity-time integral
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Table 3. Doppler echocardiographic indices of tricuspidal flow
Indices/Patient A B C D E Control
PEV(cm/sec) 52.3 366 764 583 385 532 + 83
EAC(cm/sec®) 581.1 4575 955.0 699.8 4278 604.1+ 2745
EDE(cm/sec?) 4358 332.3 3323 2332 385.0 3195+ 820
EDRFT(msec) 210 190 110 140 190 2745+ 556
PAV(cm/sec) 25.5 23.1 679 45.1 270 261+ 6.5
EVTI(cm) 549 348 5.76 4.05 3.66 683+ 148
AVTI(cm) 140 1.16 6.34 2.19 149 212+ 061
PEV/PAV 2.05 1.58 1.13 1.29 143 218+ 0.70
EVTI/AVTI 392 3.00 09 1.85 246 347+ 114
Abbreviations - The same as Table 2
Table 4. Doppler echocardiographic indices of superior vena caval flow
Indices/Patient A B C D E F Control
PAV{cm/sec) 13.6 5.1 - - - 69 80 +68
PSV{cm/sec) 27.2 343 39.0 347 305 29.1 437 +81
PDV(cm/sec) 427 24.8 305 29.1 19.7 327 288 +63
AVTI(cm) 051 0.20 - - - 0.35 0.32+ 0.30
SVTI(cm) 2.08 523 585 425 544 347 760+ 221
DVTI(cm) 351 2.85 1.98 241 2.14 4.28 358+ 121
PDV/PSV 157 0.72 0.78 0.84 0.65 112 0.68+ 0.31
DVTI/SVTI 167 0.54 0.34 0.57 0.39 1.23 048+ 0.14

Abbreviations - PAV ; Peak A wave velocity, PSV 5 Peak S wave velocity, PDV ; Peak D wave velocity, AVTI: A
wave velocity-time integral, SVTI s S wave velocity-time integral, DVTI : D wave velocity-time

integral
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Table 5. Doppler echocardiographic indices of aortic flow and pulmonary arterial flow

Control

Indices/Patient

Aortic flow

50
10838 +134.8
3052 + 255

86.7

544
4045
330

66.3

70.8
885.0

240

75.1
938.8

360

469
5211

300

PEV(cm/sec)

795.0

290

AAC(cm/sec?)
ET(msec)

13.52 8.50 9.61 8.98 1318+ 114

704

VTI(cm)

Pulmonary flow

723 + 91
466.2 + 945

46.0
306.6

310

63.7

509.6
250

422 44.2

3246
290

413
344.2

270

PEV(cm/sec)

368.3
260

AAC(cm/sec?)
ET(msec)
VTI(cm)

3409 + 194

1.37

1221+

6.12 5.76 7.96 713

5.58

Abbreviations : PFV : Peak flow velocity, AAC + Average acceleration, ET + Ejection time, VTI + velocity-time inte-

gral

- 51



o o
™~ TO T
Wrmrrm7q
zoéuoavac.z#qml
ﬂﬂ_‘.mucaa»olﬁl = =
= © iocIﬂmﬂd..ﬂ.ooM_&
ﬂﬁ_udum.memumMﬂﬂMﬂ
_zr,aﬂdermmﬂ,&mﬂ,mo;_o o
Bmuﬁiorm_x?xox@ ol =
{4 LMndﬂuT T oju
o l.q,.._oa ol s & ——
}ﬂld. <0 = Jlo v b3 o
H/ILquq/luo,oTMw_mﬂ«é f_ﬂ..ﬁ EmuduA
1lo
A%%%ﬂaWW%g s @%a#ﬂ
s, . o N ‘:.]lJH,I.Nﬂ
zﬁoﬁﬂﬂ%oswhwm%% Wuumc B én,ﬂ,ma
mpcmhdrﬁoariuoau %H# Mv,wwﬂm;ﬁﬁ?ﬁ
mmqii%ur.mﬁ_éwmfmu M @%M iﬂmwm%o_;éavﬂuwmmwmﬁﬂﬁ?
ﬁéVﬂ, mMLHoo . i xrlf _maaﬂ,__oel -
Juﬂq_zmalréi ) N 70Mﬂnﬂxu ﬁﬁiwmg %o
w MuAr.ov“_wnlﬂlﬁaﬂL = w9 ﬂ/lqk‘* = u_._ievl U .xT.ATMa
oorﬂ%T Amoﬂ%ﬂﬁ . ,Bﬂwoﬁa zu N ah&ﬂlarﬂoo_ﬁa%ﬁrwﬂw_a \mum.xuaﬂo#i
L%q%iﬂﬁi%h I Mo %%%ﬂﬂﬂ@uﬂ%@m 1H%ﬁo
WﬂmHu_Hm_o“am@ﬂAoﬂ iiﬂr ﬁﬂ? %é@ﬁ%?@% V,mdiwamu_u
%gw%%gammw L gMﬂ%gE@ﬂW%%h FrzTe
TR 2 G S = 5 < 2 ° = K
T EEEee 255 @A%quwg%mﬁ} Sy
= :o_%av .4 o éma}ﬂe_oﬂan.maou:7 aaovm]ﬂoﬁ._&
ECAT oy ,mlf Aul@ﬁu ﬂ,‘ﬂovmoﬂ-,m.*MM‘.dl,n_u. HIdu,ml . T oo
Q%L%frl o) = ﬂomnrdrf éoL%%HonmxmﬂMD %ewd..@ov
ﬂ%%%goﬂ %Léﬁﬂﬂﬂk%%@m pial-c e
ﬂﬂqol./rﬁﬂlrlrafw Smﬂﬂ.xrﬁao;f_mi ﬂﬂﬂEevWV ﬂﬂmaﬁk
ﬁge %V%g NEgH ﬂgm?m@oéﬁsa%§7w %%u%%
%sﬂ%gm ﬂg}%h 6@4@hshﬂ%ozyﬁ§u aéaa¢
]ET]\.MO L_. ) ° \;M .An\um.q. fix] 2k ;o‘l._ﬂo 5 of o B Ilsq,ma‘...a
@%WMM%@%%M%V%M?@ %%%W@%W%éww oot
St BT RINER N = ~R < 3 _.:u.]Ao " =
dﬂﬂﬂi.m.dn}mlouIt\ﬂﬂobio}ﬂ oF &= 2% Wk f ilédul
/ ) _ 3dn,|01| J.L.:/ o of ﬂuonma - RO T
= ﬂlaatz¥éo@zWMQQ%1H an¢%@mw m%h%@
aﬂa.nnoi1 o o_ﬂ%wié %1@4 1é]o_ . R zoéT
Larnauxé%iﬁ lu]c.}l o Iy, orw,&wrzﬂ 1
OBIXOW‘I'O - 8 2o ;u_oo,_ﬂuﬂx.rlly_ﬂl,mn_ o o i 1k T3 ‘_‘quholl
= o Lo o B % + B XaroDuL,A LvaiuﬂJ. x:lﬁa o2 i
M d.ﬂﬂmo\.‘%l_h "V .ADH—.WLIPLJJH\WO]F%“M:IMMM..HOEEFO TN H o3 ‘HO.W.zrv\Du
7§Mﬂlﬂm,u_ooiw_._oTunlow 7urmaoanu1;lﬁﬂﬂ$A CH Mu7ma1\_
ewoﬂﬂaﬁQ%tmﬁgﬂww%o@awww%méaog % o o
Uo‘.qﬁ.oll ‘uloTaddﬂMﬁﬂﬂndu LLHLo.ddwvmoMudu%,uul.mﬂM‘_Tﬁa]aww.wmwa,aon i
H,waww”s@%m A_moww@:nfm}ow.mwwouoiMk%?MmJEO o
ot —_— X f vll.l. ™ 0
W.»W__ﬂﬂ. M.ia%MTmmwMz?UmuuMwﬂqwﬂmwdmt_.Au7u:__MnaMzoMzoWﬂ‘_WT %raq_mwwmav
- ]Jio zoJr By i !
B%ﬂqﬂ@@%@f?%é@qﬂlﬂAdrhﬁéﬂ?aﬁftiéeﬂa awmuwiaa
H.An_117u|*1|xo‘4hﬂﬁ.muﬁoum,wqb m,.rur.rri mﬂ.klowofiﬂ _:7 ~
== o X K D= }AWHL g " = = A A =y
oTOMﬂLoﬂaﬂtMﬂj‘L-oWL‘_ZMoﬂoNHou“ohﬂﬂd,ﬂﬂ&oo ﬂ.ﬂ%ﬂo
mMimoTooHSéA#oHog,m:um.ino_wfmﬂmD:.Wﬁoaum. QWEQ
xﬁOJ.ﬂwMo,_CMﬂ,mxzﬁDxmuHﬁ Xow w‘:ﬂsnAroL._C@LAoo#‘uo‘%o ﬂ_.lldﬂ._t
1404.4 J',ﬂ75051o|wﬂﬁgotﬂo7nﬂ o e = gn B
zdwxo@cm#wv}aavﬂom‘r Lanu czfihqéaw@ Em;.buroc,_
oﬁuque ,oaamo %%7mwﬂcfu,|ﬂdn.iﬂ.é&o m,,_ruum
Mnﬂ;ﬂﬂ]{ _I,.WLWJPOm'kyD&‘* ‘m..MHT_\Mi.zr.q ,._u.ulnyw i
< N ™~ Lerﬂl et o} =3 ._.wr,l;o.ﬂ . n - J.o\mﬂ
o o & p_ﬂ; W ey A o
N Tqu kﬁo% %o%e
Aiﬂm«EUrquooo ﬂaro,muw, IR
= 5 le*onlgwi 7@M;0.%.W4o.b
I O e o duplzaoaa
Szyﬂq}ﬂ Qa51lék
S T w g T OF <
SRS o T TEP .
zol,ml‘llATM u:Ao LAu
5% 1 o KO Wm.x_za
r%%ﬁi? e
M 7o o_ﬂ‘E'H_.
i gl s
hdpc

— 52



References

1) Fowler NO : Constrictive pericarditis . New aspects.
Am | Cardiol 50 - 1014, 1982

2) Braunwald E : Heart disease - A textbook of cardio-
vascular disease. In : Lorell VH, Braunwald E * Pe-
ricardial disease p1501-1508, 3rd ed WB Saunders
Company 1988

3) Soulen RL, Stark DD, Higgins CB : Magnetic reso-
nance imaging of constrictive pericardial disease. Am
J Cardiol 55 480, 1985

4) Sutton FJ, Whitley ND, Applefeld MM : The role
of echocardiography and computed tomography in
the evaluation of constrictive pericarditis. Am Heart
J 109(2) : 350, 1985

5) Pandian NG, Skorton DJ, Kieso RA, Kerber RE
* Diagnosts of constrictive pericarditis by two-dime-
nsional echocardiography © Studies in a new experi-
mental model and tn patients. ] Am Coll Cardiol
Vol 5, No 6 : 1164, 1984

6) Agatstan AS, Rao A, Price R], Kinney EL : Diagno-
sis of constrictive pericarditis by pulsed Doppler echo-
cardiography. Am ] Cardiol 54 : 929, 1984

7) Hicks D, Fitzpatrick P, Nanda NC : Doppler echoca-
rdiography of the superior vena cava. Clin Res 31 .
1914, 1983

8) Nishimura RA, Connolly DC, Parkin TW, Stanson
AW : Constrictive pericarditis * Assessment of cur-
rent diagnostic procedures. Mayo Clin Proc 60 © 397,

1985
9) Feigenbaum H @ Echocardiography. In . Doppler

echocardiography p104-111, Pericardial disease p
548-578. 4th ed. Lea & Febiger 1986

10) Hatle L, Angelson B : Doppler ultrasound in car-
diology - Physical principles and clinical applica-
tions. In © Pulsed Doppler recording of intracardiac
blood flow velocities * Orientation and normal velo-
city patterns p74-94, 2nd ed Lea & Febiger 1985

11) Steven JL, Tami L, Jaward 1. Pattern of left ventri-

cular diastolic filling associated with right ventricu-

lar enlargement. Am ] Cardiol 62 . 444, 1988

12) Choong CY, Herrman HC, Weymann AE, Fifer
MA : Preload dependence of Doppler-derived indexes
of left ventricular diastolic function in human. | Am
Coll Cardiol Vol 10, No 4 800, 1987

13) Labovitz AJ, Pearson AC : Evaluation of left ventri-
cular diastolic function . Clinical relevance and re-
cent Doppler echocardiographic insights. Am Heart
J 114 836, 1987

14) Sakakibara H, Nimura Y : Augmentation of atrial
contraction to left ventricular inflow with aging as
assessed by intracardiac Doppler flowmetry. Am |
Cardiol 53 - 586, 1984

15) LEHE, # LEK, BERORY 77 % @8F
BN 7T - MBI, p51-83, ML LHERE p
241 AEKRA &I 1986

16) Appleton CP, Hatle LK, Popp RL : Superior vena
cava and hepatic vein Doppler echocardiography in
healthy adults. ] Am Coll Cardiol Vol 10, No 5 -
1032, 1987

17) Cohen ML, Cohen BS, Kronzon I, Lightyl GW, Wi-
ner HE : Superior vena caval blood flow velocities
in adults . Doppler echocardiographic study. | Appl
Physiol 61 : 215, 1986

18) Gardin JM, Burn CS, Childs WJ, Henry WL : Eva-
luation of blood flow velocity in the ascending aorta
and main pulmonary artery of nomal subjects by Do-
pbler echocardiography. Am Heart ] 107 - 310, 1984

19) Brandenburg RO, Fuster V, Giuliani ER, McGoon
DC : Cardiology  Fundamentals and practics. In :
Brandenburg RO, McGoon DC : The pericardium
$1659. Year Book Medical Publishers INC 1987

20) Hurst JW, Logue RB, Rackley CE, Schlant RC, Son-
nenglick EH, Wallace AG, Wenger NK : The Heart
In : Constricutive pericarditis p1263. 6th ed McG-
raw-Hill Book Company 1985

21) Tyberg TI, Goodyer AVN, Langou RA : Genesis of
pericardial knock in constrictive pericarditis. Am |
Cardiol 46 . 570, 1980

22) Tyberg TI, Goodyer AVN, Hurst Il VW, Alexander
J, Langou RA © Left ventricular filling in differentia-

— 53 —



ting restrictive amyloid cardiomyopathy and constri- 25) Nanda NC : Doppler echocardiography. In . Suthar

ctive pericarditis. Am | Cardiol 47 - 791, 1981 AL, Nanda NC : Doppler examination of superior
23) Bush CA, Stang JM, Wooley CF, Kilman JW : Oc- vena cava, azygos vein, and hepatic veins p130-148,

cult constricutive pericardial disease. Circulation 56 Ist ed Igaku-Shoin Ltd 1985

1924, 1977 26) Appleton CP, Hatle LK, Popp RL : Central venous
24) Engel PJ, Fowler NO, Tei C, Shah PM, Diredger flow velocity patterns can differentiate constrictive

HJ, Shabetai R, Harbin D, Franch RH : M-mode pericarditis from restrictive cardiomyopathy. | Am

echocardiography in constrictive pericarditis. | Am Coll Cardiol 9 - 1194, 1987

Coll Cardiol Vol 6 No 2 - 471, 1985



	198919010047.pdf
	198919010048.pdf
	198919010049.pdf
	198919010050.pdf
	198919010051.pdf
	198919010052.pdf
	198919010053.pdf
	198919010054.pdf

