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Summary

The purpose of this paper is to study the relationship between the intensity and the timing of the
pericardial knock sound (PK) and the interventricular septal motion in constrictive pericarditis (CP).
Seven patients with CP and one patient with effusive-constrictive pericarditis were studied by phono-
cardiography, echocardiography (all cases) and phonoechocardiography (3 cases).

The present study demonstrated several important findings as follows:

1) The pattern of the interventricular septal motion at the level of chordae tendineae (lower IVS)
was classified into 3 types as follows:

a) Type A: IVS shows an almost flat motion during systole followed by a rapid posterior dip
after the E point of the anterior mitral leaflet (AML) during early diastole.

b) Type A’: The pattern resembles that of type A. In this type, however, an initial diastolic pos-
terior motion begins with the onset of the second heart sound and the nadir of the posterior motion
occurs earlier than the E point of the AML.

¢) Type B: IVS shows a distinct posterior motion during systole and a brisk anterior motion
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during early diastole.

2) There was no significant relationship between the intensity of the PK and the type of septal
motion.

3) Two cases, who showed type B motion in position of the lower IVS, had an early diastolic
dip after the E point of the AML in position of the upper IVS. Phono-echocardiographic study demon-
strated that the PK occured coincidently only with the end point of an early diastolic brisk anterior
motion of the lower IVS, and that the PK had no coincidence with the each inflexion point of the early
diastolic posterior dip with type A in position of the upper IVS.

4) In a case who showed type A motion in position of the lower IVS, both the beginning and the
peak of the PK did not coincide with the inflexion point of the early diastolic dip.

These results suggest that the time relationship between the PK and the septal motion must be
studied in position of the lower IVS, and that initial diastolic posterior motion with type A’ must be
distinguished from the early diastolic posterior dip with type A to evaluate the severity of restriction on

both ventricles in constrictive pericarditis.
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Pericardial knock sound (PK) i3 Uit LaE 4
IR 2 IORBHIBRILETH Y, FED
BENLIREHHEZORBENV 1 >TH 5. —F,
IR DIER I B 2.0 E R EESNICE L i3
& DBETT B Y, FCIREHORELRES
PEBEERA T3, LiLeds, PK L0E
FiEES & OB IC oV T ORENT £ EATS
Thb.

4E, BxGIEEOER OLERRES T 2
Bl oy, RiciiRRES E PK 0 F 8RB L O
Fh L o, X0 PK L REES ORI
BEMEIC oV THRRES L 7.

WNEELVFE
stz Table 1 iR+ 28K, OFR, L=
a—&, MEIF—FNEEREFERIcCIV2
L7t (CP) 74, BHMEIHE LR
2% (ECP) 1ozt 8 fl T, ik 41~715%, ¥
¥576 mThs5. FERFAEIF, LEMSHS
Flcdhs. MELy by oEBLCT #izTS
BN DERIRILE B 7225, Zh b S HDAEE

Table 1. Subjects

Case Age/Sex Diag. Rhythm Pericardial Pericardial RA pressure
calcification knock sound  (mmHg)

1 S.K. 43M CP. A + + 2
2 HT. 63F C.P. Af + + 18
3 Fl. 8M CP. SR - - 8
4 T.N. 41F EC.P, SR - + 8
5 AT. 7IM C.P. Af + + 20
6 HN. 64M C.P. Af - -
7 HK. 54M C.P. SR + - 15
8 M.H. 67F C.P.  Af + + 18

C.P. =constrictive pericarditis; E.C.P.=efffusive-
constrictive pericarditis

BEVWEMIZH - PK 3iRFEE L6, OEM
85 FlogE 6 FlicgEw bhik.
Dra—[ic k3 0EPREES ORI, KA
ELTHEERE— 2 2LREBEFRICASH S &, O
EHRE L EERBE L FIRRG L O 2EALIC TEMME
L.

PK oF & LLEHRES & OREME R
3&vicid, PK #2FBi2X ) (H), (+), (-)
n 3BT, LEFRBOISRES OES) &
L. %7 PK LIGREHIPRRES) & ORERED
BERMNT D &2, OF - Dxa—REick
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v PK % dfRiEsh & FRgREs L, PK o s
L — 7 OB & 5T LTc.

1§ FE I 53 Aloka #tt SSD-110B <, &
#& 10 mm, 2.25 MHz o #E il % i, strip chart
recorder ¥7213 KT v A F7 4 L ATHEL, O
b= a—[EOYEE I, strip chart record-
er 12 TR 50~100 mm 0#E <, LEX I H
B L OULREMETE £ 723 hF 0 E X & RN RE S
Lz,

1517 &

L LEREEHD/ S -

Oy 11 o002 Hh B B (T35 P RS ) 13 Ik
D 2EAF S h.

Type A: IUEMI OB I EEZIE LA EH LR
¥, fiERHTRo E Hokkic (B4 5 fLiER
WotkJ5iES) (dip) 23 H 2 fi (Fig. 1).

Type B: Wil %I EE» HS L TH Y,
PLAR RN E W 2N ES 2R3 23 dip 1A b6 h

Pericardial knock sound X .[z55H @i H)

7o (Fig. 2).

7z7zL Type A o 1§l (EF 3) T, Lk
B o% I ES S L FLSMHEED, O KT
PMEIEFREIRD E b L E R X VRS Ichz
ELTHEY, Type A LHLMCEAL DD, &
fnE Type A/ L LTRAILE (Fig. 3). =h b
DT Type A 341 (55 A’ 141), Type B
S5HITH -7k

2. Pericardial knock sound (PK)

2k L O FERE, PK 2¥FEic LY IFFIC
ST (W) BEK CREMER IR EGR S B A LI
By b o @ 6l), (+): EEEERS O # 256
L IID FgRiEt o b o 2 41), (—): RBMREE 2
EEFED b b 0 (2 f5).

() D 4 flizvFh b OBEMBIFIT, ()02
Bk & b IR c b - 72,

e I FRBIRAS 225 PK % ToRfMIE,
110~135 msec (¥ 123 msec) TdH - 7z.

.

Fig. 1. Echocardiogram of Type A (Case 1).
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The interventricular septum shows an almost flat motion during systole and a rapid posterior motion
followed by a brisk anterior rebound (posterior dip, N) can be seen after the E point of the anterior

mitral leaflet.
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Fig. 2. Echocardiogram of Type B (Case 7).
The interventricular septum shows a distinct posterior motion during systole. During early dias-
tole, a rapid anterior motion and no posterior dip can be observed.

i A D e e G = SN
R S

Fig. 3. Echocardiogram of Type A’ (Case 3).
The pattern of the interventricular septal motion resembles that of type A. However, differently
from type A, an early diastolic posterior motion begins with the onset of the second heart sound.
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3. PK 0BEKLUERELEPRETH L OBEEMK
(Table 2)

Type B 3 X 00 A’ fil <, FLEREHI O PIRREAL
EofaEL LT, IGERSIPRASESEE di-
astolic initial slope (DIS) #&-#L7z®. DIS »
fer R 31 6 CEHFH 26 5R) I 1) 2 EHE
i 47.0+12.3 mm/sec Th - 7z.

PK () #icB+ 5 4 floaRiz Type A, B
% 26F->c, ML, 2, 5034 CP ok
B 72 IR R RES & ;R L 72 23, DIS 28 37
mm/sec & FEBAYET L72ER] 8 iz 38\ T § gLl
#ye PK 238w

PK (+) D 2 flixz+ T Type B ic)gL 7.
zhoon 2o DIS i3 75 8 Xt 87 mm/sec &
JCHEL TV e s, HigaEsv PK L B2
- Iz,

PK (=) #D 2 HloRNiRIZ, Type A’ 8L B
#14l<, zhboflo DIS 3 77 ko 104
mm/sec &L, CP Ic#0e PREEH LT
LTvizieb bbby, PK izl Rl
Twi.

4. PK &0 ZhRREEE DRHRAEEE

8 Filrh 3 Flic BT O - LT 2 —[XEEE KT
L, PK &.LsEFREES) & oRHS T 21T - 7.

Fig. 4 35EH 6 © PK L. =pEES) o R
kL z0y=—~Thsb HREEST Type B

Pericardial knock sound & .0 ZhiEES)

¥ELTw. PK ot ERT, -2 2w
BTRLTY 52, PK 0Btk (S) 3isREH 0
SR EBTICHY, ©—2r (P) IR1HES
KTRI—E LT iz 2o, AFlo LEHRREE
I TE L2 B o2 — R L, Type
A FfEEH L E LT\ (Fig. 5). Fig. 6 ic44i
o LI P RES & PK oFgGEHFE Ty = —~<
#r7. PK oBthidfiiE #1145 &H) (dip) X
YEHICHEL, E—r@3zh X VBhTHERL,
L iz dip 0BT AL ERENI—E L o1k
Fig. 7 135E61 4 » PK LB REES o FREE
Hrzoyv=—<Ths. FHHEST TypeB %
2L, EE#ECREOLOIETEE B
PK oBthE B R4, HERRIEG L R
729, PK o Bt fniE R o i ESiE TR
—HL, E—7BKRTAIIDPENR TV &
Fliz 33T b _LERHE TR RS dip 24 5 h,
PK offith - ©— 2 & bic dip o FfTHIFIcH
B, dip 0K TR L IFRFHEIC—B LT
Fig. 8 135412 » PK L. REES) O R
RBEFELEDY 2 —<ThH5. HEESNT Type A
¥2 L, I F260080 THAT 3 HREH O
27 dip 28w . PK ofthrERT, E—
7 R TRTA, PK offts It —2si3
biIcHER# o dip o FIFEIFUCHER L, dip @
BTA L3R ENc—E L b -k

Table 2. Relationship between the pericardial knock sound (PK) and

the interventricular septal motion

Case Pericardial knock sound

Interventricular septum

Intensity 11A-P.K. interval (msec) Type of motion Diastolic initial slope (mm/sec)

1 S.K ++ 115
2 HT. ++ 135
3 FL - -
4 T.N. + 115
5 AT ++ 130
6 H.N. + 130
7 HK - -
8 M.H. ++ 110

Type A —

Type A —

Type A' 7.0
Type B 74.5
Type B ' 95.4
Type B 81.4
Type B 104.0
Type B 31.3

—513—



W, KK, &a, @&

Fig. 4. Time relationship between the pericardial knock sound (PK) and the interventri-
cular septal motion of Case 6.
The pattern of the septal motion shows type B. The PK begins in the midst of a rapid anterior
motion of the interventricular septum (IVS) during early diastole, and the peak of the PK coincides
with the end point of the anterior motion.
PW =posterior wall; IIs=second heart sound; S=start of the PK; P=peak of the PK
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Pericardial knock sound 393l n & ks L
CMBED T2 ¥, DNEE~ O Z2H i A AMIERE L3I A
ICfEIE SN ARRELBLTETHE E S h T
B8 —J5, WGHEECEER O S I E O B
HEEDIRMEIRT L TR Y, R L < ickos
FEAR O P RRE TN 02 o AT EIE 2 X <
s b oL Bbng. P19, IUREEOEE O
OEPRRT = —2E, ERRIC SRRy £72
BHRITFEDRAOGNDBZEBL YD Z0kH
RLERE LT o — KR, &b ICARED
FeSiiy e iR E o K¢ v, H\v oz
BFyar#&zbhsd. LinLanRd, fEk iy
DREMIC SV ToORFHIIFE LA ETPATES
T, bFricg 59, Candell-Riera 57, —4%z.
WA DL - D= a—Hikic X 5 PK LibEh
WE®) & ORFFRRIBEE O MRFI SIS S hTv 5
i3 ERv.

AWFZEIC B TiE, PK oFER X OB

EOEWPIEIER & Bt U, = oM E A L
7o. ZofER, PK ofFEl X O0HFE L OEDE
MEE) & ORITIZH & 237 BIEIE R ® S h ¥, Jus
M7 PREEE & & L Twizic b anb 5 3, PK
RIU 7B CGERI 3, 7) 3 v, % I ymagE R4
FREBE iRk <, BEER B bhiicd
phb b, W7 PK %2R Ul GERF 8) 72
ERBO ORI U EOA» S, DEPIRES)
FHICHLEOMATEIEO KM TH b, H{@%
AEBEK & E I O R FREB) 0 R Ik B
@Y ThRVEEZ bR,

iz, PK LLEE RS & o RARR B &
WE L3 flic > TEEE Mz 2\

SEF] 6 O HPFER)E LIS & TE TR 5 e s
—rERL, & ICHmRRWoERIZS KT
550 Th-olz. bbb, TETIEETHAICHD
% (anterior motion) #’;xL7=Dlz, ¥ T
% > T 7z (posterior dip). Az v T,
PK 3 F#dFEe> anterior motion & o Z A
—F %<k, PK ® ¥’ — % % anterior motion o
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Pericardial knock sound &[5 [EER)

Fig. 5. Interventricular septal motion in the upper and the lower portion of the same
patient in Fig. 4.

Although the lower portion of the interventricular septum shows a type B motion (upper panel),
the upper one does type A (lower panel).

v—s t —FLTwk. Kplicsirsd PK o ADfE iz —3 L PK 3 X% anterior motion
Az, PK I8 30 o &2 Jhig o & RECLDLEZLNS.

Iz EB LD b6EZ D L, RPloImiTHRE ¥ 72 FESpfF o posterior dip (%, fEiEIRRETLR
RIEHERML TS50 THPRETH Y, Sl D E HE v LB FIAEST S0, ALMEo dip
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cular septal motion in the upper portion from the same patient in Figs. 4 and 5.
The pattern of the septal motion shows type A. Both the start (S) and the peak (P) of the PK do
not coincide with the nadir of the early diastolic posterior dip.

. o . . . }\bg . ~ . . A 9
vt e CRSIREITEE e e J
R T e J i peramne Ko e el aseeeeed WiV
PCG (Apex,M1) | I : i [ 1k Sl I
' 5 . 3 . s P.K.

:

(7, PR S, S5 S P

. ; : : e
Fig. 7. Time relationship between the pericardial knock sound (PK) and the interventri-

cular septal motion of Case 4.
Type B septal motion and mild pericardial effusion (PE) are observed. The start (S) of the PK
coincides with the end point of an early diastolic anterior motion of the interventricular septum

T

(IVS).
L3 z2#WE<, Feigenbaum o\ 5 Zudifi Al £ TS <, 7 O T 2 TR i PK
9 suction effect!® FEHAE UMD L D L L—F L, fiEsniko E A X v Bz,
Bxbnd. 19774, ko3 CP 3§l o> g AR E HI VLB THEALTVWEEZ E
fringk L, CP TR 0% < §iv-1% 5% e, o dip BXO PK BAEMETH B &5
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Pericardial knock sound & [ 35 [EER)

-\,

i "‘—-—\..l_l_l.h\l

cular septal motion of Case 2.

Fig. 8. Time relatlonshlp between the perlcardlal knock sound (PK) and the interventri-

The pattern of the septal motion shows type A. Both the start (S) and the peak (P) of the PK occur
during an early diastolic posterior motion of the interventricular septum (IVS).

LT 59. F7z Candell-Riera 53, CP 8
W7 4l uﬁjlﬂfir'ﬂ@h?‘fiﬂ Bio &l dip &, %
M < SRR ER 2 o, &t o d1P
DT PK E—F L LHEL TS L
L, 6 0MiE LicbE P REET, v‘ﬂt b
mie ) FEE RS TRE Y, £ X )R
i PK L OBEMTE TO 2 i3 R LERE
V.

AHE TP S TP o — 2 EEBREL
[FIEFFREE T & 22 B E by o T3, LSRR o
TR+ % & dip 8L PK #f0MELi- T
RIRFT BN D D12, [F—FTLApO XS
g oA X - <ix, Type A, B ojtj <%
—VERLY DI EEHICHEBELT, TEXSRY
DRI T ORFRER CHES S 2 L KEIT
H5.

il 4 13 Type B f@ERh 2 7~ L T w7223, PK
O HIERREAIZ 072 v, PK oBith2 anterior
motion D E'— 7 L —F LT\, AKHlOLHEE
1x 8 mmHg T, constriction DFREFITIR, *
TEREE DD S HRIFR— B3 Y, Zh bjHE OFE
1T & Y A B REEO MR 2 R RAFIC R 7o h
Twickwlz, PK 3 I FEEFER 2 LY,

Bl X v L HBRESER b D LB X bRk,

Sakamoto 5%, [F - DEx—KEEZHW
< I FoRAEHFEmit L, T FRAERIC
DG & 72 SR AE I 20 e TET) 0 45 11 45 (check
point) ZFw, I FRAEIITERLICH TS
DEEED f%(&I)J%ﬂ BIfRL w2z L& L
T 5. Ao PK & R X OREE 0 LR Y
HEIOE IR 3 E-EL, PK thbznk ok
BB E L B LT BIRE .

AN BT b _EEFEIC i posterior dip A3
Ko, PK L3R Ic—EE 4, TEd
WEAAEOMITIIESZ L KM LT w5 EEXH
iz

Type A HRGEERZ R L iciEfl 2 T, 720k
L#Exbhz PK 3BlA - ©—2 & 4 1C poste-
rior dip O FFHHIZHBL L Twvic. ARHIOLE
£i1x 18 mmHg ©, constriction DFEEEIE 272 Y
i<, AFAICHES suction effect LR L T
W gt sh . Type A ick 1) % poste-
rior dip OREK %, ZEEEHGEAOHEKICER S
BLEXD L, EREHE
ABKEVIZE, #E 4 hiT suction effect 235
VIE Ll o posterior dip X _EHRED &

% suction effect (T X
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Shabetai 512, Meaney 5%, UTHEHECEZ
RLF URF—FREDE I RUREELE T
RED S Wiz, LEBFICLED S MK EZ RS
+ %{EH (ventricular suction) 23% 9, Z D{EH
PEERALZET T3 LRRTRY, ZOER
{, suction effect o#EgICAIE LTS bD LA
bhs.

Z DX S icAF D posterior dip ZEELET
ADHRIC L 2 ZKHEFHTH - T, ZOEEN
FHE T vizn, PK LA IZ—FK L2V D
BYURLEZ NS AHIO L S ICTHIREES
2 Type A & RH81Cid, LIREY 0% ES)
DORAL LT, AiMELEMEOHEREL O
50T, PK L oRERBIGR, %5 EBES DM
the II FLoff% BIUBTEBORTAL
EiEFaIRD E KL oRFEMBER 2 £ &+
HLTEEL M B3LErDS.

U EDRERM? S, IHEMELIRR o ffT8hEE E
BRBL TV 303HEH20 THHETHY,
PK oHERHEMTDO S WX T 5121 T

Bicovw TR LT hidzolveExbhi.

L2L, LEPRESS Type A &R+ HEIC
i3, &FLb PK L posterior dip & o BfEEY
—EIED oY, SEHEFMEREML, AiED

PK icowTbdbbeE TR LRTRIER LR .

B ¥

URHETR LR 7 4], BRI DIER 1 Fo
£t 8 Hilic 38\~ T, pericardial knock sound (PK)
DER L HBEFFHEIZ o TOEPRES) & oB#E
HERFL, UToZ L EREEHZ

1) DREHmOLETRES (TR REESD)
BRO 3B HHES R

a) Type A: UNEHI%5 @B E LA L X
bh, BiEFATRD E okl B+ 54k

SRR D5 ES) (dip) »3EB 4 Bl

b) Type A’: Type A ICHLIL T 523,

frERH dip A I FrothEY, 20—
7 BMEIERATRD E K& Y RiHICALE S 4.
c) Type B: Unfaiitt5iESI2H S » T,
IR BHICERA AT ES R L, dip 33D

5 .

2) DEPEESHLPK 0FESLOERLD
BB & h 2 BEH D bh ¥, PK oR4e
BEREENCOETREFHORFE RO I L
REETH B.

3) T¥HREESI2 Type B &R L7 2 fiic
BT, FHPEEST Type A o7 —L %
RUTeH, PK @ TFEPROILERYES 0Lt
BT R b b ESEEMADKT A L 0 HRHHEIIZ
—¥ L, LEFRIzAShiERS o dip 0%
pheiZ—F Lihol. LEdoT, PK oM
BRHEMTERAI L LCTFHFRE TR T
bR EEZI L.

4) TH#HFRES 2 Type A 2Rl 1 T
1%, #1260 LEhREicisid 3 dip & PK o
LRI, PK 0Bth - ©— 23 & b ICHRER
i dip DA LR LBHENIC—B LA 2oz Z
o dip % suction effect iz X B3ELMED S D TH
v, PK LiERBIo dip & oS E, Type
Al it R1) B HBRREI% S EE L BT BLEN
bdLEZONI.
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