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FRMWEZ OF R, WEHN PS WS TH 203700, CBEe PSS CIXITE OB -CUUHEIN
LFOMIPVERB TR e h®, LFEXCHZT,ASD, PSH 5 3lE OG0B NS 75,
DX 57 LB LT, NiMEEORKD a1 PS OIRREICH HASD L A O %
BRPERA L, Il i i ol dh 5 PS &, WZoa0HE (ASD+PS) ki 508K &
MATEES X ORI B & ORI A IR 45 2 L1k, Sh boEBICR T 2 LEFXT RoRt
BRFOMY], SIUIhbOFEBOLFMICLHENZHO ) BLEREHDHEEZL DD,
AKifsCik ASD, PS 35 X 08 ASD+PS kst 5 3%, $s L ORI thrill o Fg4: oo fufr)jigss X
O T J & ORBABI R Bt L, R BOBEOLFMIC X 2 #EANC o0 TEE L,
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Table 1. Age distribution of patients

Age (years) ASD  ASD+PS ps

TUINREFBR s — b B = C Tk il A 41— e - g e
b o) o}
7t > 7= ASD 87, ASD+PS 14¢, PS 150 _— 5 5 5
Thb, +DOFELAAL Table 1 w@iR35@ b 15—19 ‘ 24 3 2
THb, Ists PSxishiplts kot ASD &5 0f 20—29 17 2 5
Pl BTN TRERAE T » e, MiTHES  30< 5 1 0
FOLEROGERL, 3 LOLEROIA-T P ~ Total 87 14 15

MR TP/ A k., ASD o defect area ¢
& WELNHRE M UTH DY, & BICAMIIFE RS oM S OfREE L LT, Iu#ED thrill o7,
B LOTMHICE LIRS R ER (PVD) o T et L,

DFRR, MTEREE Rl X OFHi RoOFEET oL T, Pt EEERFE, FHEOEDHFEMED
BE, L0 2 2 DEOHOHBIMRE L - DR EHEDOBEXR1TI8 - 7oy, Zh HLOHEHHI BT, Jui
REE TR T LB O -3 ER (FACOM 230-25, s 64k byte, {Jifi57 FORTRAN)
A L,

DA

1. HEBOOERI, MTEHRER JOTiiRT 7o ik

Table 2 i ASD, ASD+PS s x0" PS oOFXATA, MiTE RS X O Tl R oo FH5iE,
BHERES L OB EEIROFIGEOEOFEEDOBREDHRERT,

OFATR T, Q-1THHB XTI P/ITA ik, ASD . ASD+PS »2 PS it LTKTH D,
OA-II P [HFE &0 thrill b3 4 o (thrill(+)) o#Ek, ASD+PS & PS 1 ASD &
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Table 2. Phonocardiographic findings, hemodynamics and operative findings
(mean +standard deviation)

| : ‘ P value 1

ASD | ASD+PS | PS : —
| ‘ A v.AP| Av.P |[AP v. P |
~ No.of Cases | 87 \ 14 77‘7 5 | — ‘ — 717—— ‘
 Age(ys) | 15.5+7.7 | 14.6+10.6 | 14.3+7.3 | No | No | No
Q-1 (10 msee) | 6.60+1.27 | 6.54+1.64 | 5.54£1.33 | No | *= | No |
& IA-IP (10msec) | 4.99+1.21 | 6.71t124 | 7.33+2.71 e * | No
Q | I P/IIA max 1.48+1.18 | 1.33£0.81 | 0.37+£0.32 = No |  # |  wx
| |
| SM peak (%) | — | 543%7.9 7\ 68.2+15.5 | — — | *
Thrill (%) 207 | 928 | 733 | — | — | —
RA peak press. 943 449 + " B |
ol  ComHe | 8.2#33  10.244.2 | 8.7£6.0 7 - No B No |
| 8 B¥ zryns;alé)ess 4384125 | 93.4£26.7 }119.5i54.7 o No |
g PA tyst. Press. ] | o ; o I T |
g Gty 82.9+10.0 | 286121 | 19.4%5.4 7No w * |
g€ | RV-PA syst.;press. . s | 09 oEd 7 s s .
Kl tomlis | 10.849.7 | 64.7£26.8 [ 103.24547 1 B
\ P/S flow ratio 2.77+1.12 | 17064 | — o= ] — | — |
| 2 N ‘
Ef’c Defect area(cm?) | 5.71+2.91 | 4.82+3.22 — No | — | —
| = I | TR - o T o o
5% | PVD (em) — | 12404 | 0.7x0.2 | — | — |
A=ASD, AP=ASD+PS, P=PS. #*P<0.01, *0.01<P<0,05, No:P>0.05, — not tested.

0Q-1: Q-1 sound interval, T A-II P : interval between aortic (II A) and pulmonic component
(Il P) of second sound, I P/Il A max : maximum value among relative amplitude of II P to
I A in apex and second, third and fourth intercostal areas at left sternal border,

SM peak : ratio of I sound-peak of systolic murmur interval to [ -Isound interval.

Thrill : incidence of palpable systolic thrill, RA : right atrium, RV : right ventricle, PA :
pulmonary artery, RV-PA syst. press.: RV-PA systolic pressure gradient, P/S flow
ratio : pulmonary to systolic flow ratio, Defect area : defect area of atrial septal defect
(ASD), expressed in longitudinal lengthxtransverse length, PVD: pulmonary valve

diameter of pulmonary stenosis (PS).

DRTH o1, Fho I F X O IHEUIME O peak  TOWRD, 13X H 1 AZOM BT 2 EHpH
(SM peak) (¥, ASD4+PS X h PS o}inkKTh i, MiTEIHETIZ RV Fis Lor RV-PA Fz%
¥, ASD, ASD+PS, PS olTckérh, PA JEXZDIHT/NE e 5%, F7- pulmornary-to-
systemic flow ratio (P/S ft) ¥ X ¢* defect area X, ASD »3 ASD+PS k h k<, PVD x ASD
+PS X b PS o fipvhTH -7,

2. DBEXPTR L MATHEE OB

Figure Lix I P/ Ak, TA-IP [Hfgk Lor thrill ofMke RV 3L or RV-PA 3% & 0BfR
TE oy P LbDOTHY, — M E LT RV [Ex X0 RV-PA [Foliks & 4i1c, TP/IA
oA, TA-TP BROER K O thrill(+) OHEORMAE s, Lo Le <ie ASD Tk
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Figure 1. Relationship of M A-II P interval or Il P/II A ratio with hemodynamics
O, [[] and A : ASD, ASD+PS and PS without thrill, @, ll and A : ASD, ASD+PS and PS

with thrill. Pressure and II P/l A ratio are expresseed in logarithmic scale.

il 2 DEITHE LD ENKEL, RV IJER RV-PA 40 C4, IP/IP A 0.5 L Fdd o
TA-TIP [6f#20.08 Biiife L IR LTV 2603 B %,

Figure 2 (3 RV-PA HEOM)E & MirEhiEs X OOENT oM GEE R Licb oTHH, RV-PA
19 mmHg LUF, 20~59 mmHg, 60~99 mmHg ¥t o¢ 100 mmHg Ll |- O#iic s T, FhF

NOHFINT BT 5w 7= » b LIchb OTH B, RV-PA [EZED B Imc L, 1% ASD,ASD
+PS s xor PS Thmgla CAECCHEBICEIN LT 525, P/S flow ratio 13 RV-PA [

S5 T REWAIR S /eh 5T, F72 PVD 1k, PS ¢ik RV-PA JEERIINE & L ICi e nid
%y, ASD+PS Tix RV-PA 157 20~99 mmHg Cix kz%7c <, 100mmHg Ll [T PS ] U
I L,

O A-T PFk#E & OBIRTik, ASD,ASD+PS 5 X0 PS o fific s\ T4, RV-PA o8Nk
EBIER L, 7> RV-PA JEHERKICHES TA-T P HFIEEDO AR L 3 D D@ B CIRITS L)
»7c (Table 4), 7= MA-TP Mg L RV-PA F3x ASD, ASD+PS & I PS o faiuic &t
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ik RV-PA HEEORIKE &L O—0  ASD
O— ASD + PS
W3 %A, I RO RV-PA I A—a PS
% Ci1x, ASD+PS Cro¥issid Figure 2. Relationship between phonocardiographic and
hemodynamic findings, showing mean values at different
PR Y T ranges of RV-PA systolic pressure gradients

Table 3 (ZTTA-TI P MllFds Lo
OIP/IIA &S, MiTEER X
O F AT RoodE R & ORIOMEBI R A F Licb O TH H, FIEDOWE, B h s 22 <, TA-HP
Mk RV & EMBY, PA JEE @B, #t- T RV-PA X3 FHBE A R maHhH, —Jf
OP/TAKE i RVIEE AHBI, PARE L IEMBY, 66~ T RV-PA 2L AfBZ /RIHmA R
Niz, 2ofT, MA-TP M ASD TizsgE4S, PA H, ASD+PS + PS iz RV [, 7
ASD, ASD+PS kv PS 3% T RV-PA Lol EETHH, NIP/IA Hix ASD
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PR, M. B, VG, 406, fik, ik, AL OIEKR, M, fk, RE, NH, ARE, ik
Table 3. Correlation coefficients between phonocardiographic findings
and hemodynamics or operatlve fmdmgs
TA — II P interval h I P/IA ratio
~ ASD - | ASD ]
ASD + PS ASD + PS
e | " | Tl es |7
ge +0.34 | +0.19 +0.19 0.00 | +0.04 —0.09
[ Tk | sk ***‘7 * ‘
RV syst. press. +0.08 | +0.73 | +0.87 | +0.06 ' 060 | —=0.54 |
— £ * | | *
b syst. PrEss. hgm | =g | 40,07 | +0.22 | +0.14 | +0.51
RV — PA u - **”"7 ’**T *% | . *‘ T T *
~ syst. press +0.33 |  +0.78 ~+0.89 —0.16 | —0.70 | —0.57 1
DN T so10 | o3 | — | w010 | +osz |
Deleot axes ro.17 | +0. 47 | 40.16 | +0.30 |
¥ ¥
Rl = | oo | —ous —— | s0.50 | +0.49 |
#*P<0.01, *0.01<P<0.05, —not tested

Table 4. Linear regression curves for

interval and I P/II A ratio to hemodynamics

relationships of MA-TI P

b4 ‘ X Disease a ‘ b
I I = _ ‘
MA-T P RV-PA syst. | ASD 0.00041 | 0.045 |
interval press. | ASD+PS 0. 00036 | 0.044
(sec) ] (mm Hg) PS 0. 00046 | 0.026
IP/OA ‘ RV syst. press | ASD+PS —0.0193 3:13 1
ratio ‘ (mmHg) ‘ PS —0.0031 0.75 |
IP/IA o — ASD 0. 0260 0.63 ‘
ratio (mmHg) PS 0.0083 0.21
“a” and “b” : constants in formula Y=aX+bh, where Y is T A- II P

interval orIl P/II A ratio and X is hemodynamic parameters.

<ix PA £, ASD+PS <t RV & RV-PA sz, P/Sflow ratio s tor PVD &, PS ik
RV, PA Jt, RV-PA [E#%k L 08 PVD L oHBIAHEETH -1,

3 12k %5 ASD, ASD+PS ks Xor PS oy

PDlozExb, ASD+PS filTik ASD i LITA-TI P Mgt & thrill o) oiinsid
D, —J PS W LI LIcI P& R 5 C &£ 4355, Table 5 13 ASD, PS & X 0% 04 OHED
BlExBHT 2 HMT, TA-IP MiEO0.06 LLE, TP/IDA 1.0k, 3 X0t thrill (+) DO
E%, RV-PA JFz2 19mmHg [IF, 20~49 mmHg, 50~99 mmHg % X ¢¢ 100 mmHg [l 0%
A ET 2 3 2DHEBRCOVTURLIcLDTHS, TA-TIP Mk = 0.06 Fbd %\ i thrill (4)

O3 & thrill
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Table 5. Criteria for phonocardiographic differentiation of ASD(A), ASD+PS(AP) and PS(P),

showing incidence at different RV-PA systolic pressure gradients for each disease

RV-PA sys(tr.nFnrﬁsgs). ~19 ‘ 20~49 ‘ 50~99 100~ Total
\
A 73 1 13 1 0 87
No. of cases | AP 0 li 5 8 ‘ 1 14
p* 0 | 2 | 6 6 14%
A 12 (16.4) 5 (38.5) 1 (100.0) —_— 18 (20.6)
OA-T P=0.06
AP | - — 3 (60.0) 8 (100.0) 1 (100.0) 12 (85.7)
sec |
[ P | = -2 (100.0) 1 2 (33.3) 6 (100.0) 10 (71.4)
| I | |
! 42 (57.5) ‘ 10 (76.9) ’ 0 (0.0) — 52 (59.8)
IP/MAZ1.0 AP — 5 (100.0) 6 (75.0) 0 (0.0) 11 (78.6)
P S ‘ 1 (50.0) i 0 (0.0) 0 (0.0) 1(7.2)
-
A 10 (13.7) 7 (53.8) 1 (100.0) — 18 (20.7)
Thrill (+) | AP — 4 (80.0) | 8 (100.0) 1 (100.0) 13 (92.8)
P — 1 (50.0) 3 (50.0) 6 (100.0) 10 (71.4)
TA-IPZ0.06 A 6 (82 | 3 (@D 0 0.0 — 9 (10.3)
sec
i AP — 3 (60.0) 6 (75.0) 0 (0.0) 9 (64.3)
OP/OHA=1.0 P — 1 (50.0) 0 (0.0) 0 (0.0 1 (7.2)
OTA-T P=0.06| A 0 (0.0) 3 (23.1) 1 (100.0) — 4 (4.6)
sec
and AP — 3 (60.0) 8 (100.0) 1 (100.0) 12 (85.7)
Thrill (+)| P — 1 (50.0) 1 (16.7) ’ 6 (100.0) 8 (57.1)
OIP/HA=1.0| A 9 (12.3) 3 (23.1) 0 (0.0) 4 — 12 (13.8)
and AP =y 4 (80.0) 6 (75.0) 0 (0.0) 10 (71.4)
Thrill (+) | P — 1 (50.0) 0 (0.0) 0 (0.0) 1(7.2)
ODA-TIP=0.06 A 0 (0.0) ’ 3 (23.1) 0 (0.0) — ( 3 (3.5)
sec
MP/mA=1.0 AP — 3 (60.0) 6 (75.0) 0 (0.0) 9 (64.3)
Thrill (+) | P —_— 1 (50.0) 0 (0.0) 0 (0.0) 1 (7.2)
|

Values in parentheses represent percentage. *In one of 15 cases of PS, PA pressure could not

be measured.
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DhdiCR), BEEF, LEY, OVCHD, 476, fik, Rk, BSS 0K VEL B0k, RES /L RHE, Dk

D, ASD Tif20%TH 501w ASD+PS k18 PS Tl 70 S 1. Thh, —H N P/IA
=1.01%, PS Tix7.2% 1wkt L, ASD - ASD+PS TixrhFh 59.8% S L0VT78.6% & %\,
¥ MA-TPREFE=0.068, TP/OALZ1.085%\ ik thrill(+) © 225 % & 3 DDAl
T AR AT 5 L, TA-T PRIFE=0.06fTayo thrill(+) (%, ASD <3874 4 ¢l (4.6%),
ASD+PS Ti385.7%THH, ChbDHGHOHKEDOTT, L o24 k< ASD & ASD+PS Lo
EHMAHETDH - 72,

o ¢, “ASD¢ IA-1I P [kE=0.06f, > thrill(+) (%, PS oG fanR3" L2501, *
tz “PS THP/IOA It 21.01x ASD o ftam3" Lz k5, 72L, Table52 6405k 5
1w, RV-PA H:3% 20~49 mmHg O TlL, fid oLl i+ ASD (X136 3 ¢ (23.1%) 12 & b
L, Ffo o oREHER G & ey ASD+PS 35 B 2§l (40%) 12dh - T, @@Lk PS olkiEc H
% ASD + ASD iR iEDSEN PS 23 G 0F Lctilly, (5K o I 5 X OUE ] thrill 2 X 5 &Rl
Wi cdHs, —Ji, TP/ITA=1.01%, RV-PA [£3% 20~49 mmHg <, PS o 2 b 1 flic /i S,
%750 mmHg Ll |- RV-PA %7507 PS + ASD #icix, 96Ih3HInAIP/IA Ha0.9
LINCHbh, B0 PS Tz ASD+PS H 5\ i1 ASD L o@Es, Ficdifiio PS w40 L
ASD 3 PS L @ niwik s e s,

£ =

ASD O FO G ARIRILEFORME £ LIRS 27 LGS TV52% SOl - e
—$ Ui, EAEHEEGHEEA e ETHLD0EY, H2ETHL00 3H5A, SOtk
MA-TI P [Ekgix P/S flow ratio o8k 3 wihnd 2 Mia &2 m Lichs, iEZ A ZS oM A Rk X e
mote, MA-TPREkE & ONIEE OBIFRTIE, Hi#R> T0.068LL LOTA-T PO L Dk, Zhll
Totowrit LT PA E2MEL, RV-PA JEEARECHIALAH D 2 & &S Lich, ShOR#ET
LT A-TPHIEEE PA ExAEOADOHB AR L, RV-PA [E£ L 3B OEMBIA /R Lz,

—7J5, PS TIx I A-TPRIFEL RV [EHhs it RV-PA [FEoBNE & LICEETAE kX<
HMHRTEHPOD, ZoBfRIL ASD+PS TL AL LAWY LA X h T %25, Slloffd o h
E—F LI,

ASD TN PATUHET A2 H 2 & Lk X KHIBR T Z 50908 TP /ILA hhls h /&
WL BTy, M TEIRE S OBIR TR, PA P 5 X OVEHEERIP ORI & S T P AU B
25 EHMEIR TV, bbhORETL I P/I AL PAEREEOFMBEI4 R Lz, P/S
flow ratio e & LI P/ITAKS KT 2HBFEA bR e liF LA EOMB e <, ¥RV
H, RV-PA [£3%, defect area & L HFEOMHBIZR bRch 57z, Lo L ASD+PS TIXIIP/IIA
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itix P/S flow ratio & HEOIEMBA R L1,

PS TR PO 52 L1x X L MBR T HPOD, RVIEL AHBEY S5\ ik PA HEIEM
BA R LA ST 50, Sl d ch e —#T %,

Lol DR TEIBEE L L1k, ITA-I PRIFEL ASD, ASD+PS st or PS T, RV JEXIEDOH]
M5 uis PA HEE ao Bz m3sA R Sh, hoEBicksy, Ty RV-PA H% L FEOIEM
B (p<<0.01) &7k L, 7> >RV-PA [0 B INCHE S A -1 P RIBE O 8332 % La » 7o (Table
4, Figure2), —Jj, I P-IA Itit RV = PA [EH 50k RV-PA [ ofBg 1., TA-TIP
[Bh & i B tRA W S, PA JE X IEMBS, RV J1Ex RV-PA JE2E & A0 HIBIA 32 i Hh
foo COSEMBHEMS RS L, TA-IP Mig: IOP/OA JTAOHBIARL, WizkoHBY
Ry ASD T —0.086, ASD+PS ¢ —0.418, PS Tix —0.441 THhLEETIRIehn -7 P>
0.05), L7 L, ASD TIXIIA-T PRFEZ ORI TONP/TALLEEEDADHRK (P<0.05) #/5
Lic (i, BRI S. RFER), 2o Lh b, RV-PA JEXOWMHNANGBINR 2 Fit 5 Mk & o B

LA PS TH - Th, F@BENASEREBOMEOHH PS T, TA-I PREEEERV-PA
JEser oL o L EREN AR GA A L, — i DP/IA KGOS OBIFRTIXITA-T P [Hks & ik
WOBERICH D, 2 LINIED AT MR EA R TAUXT P /I A E R E e D m 2 B3 % &
Exbh X,

ek, TFEFEAROMEECTHY, ASD, PS H o\ i kEIREAE (AS) TP $% kI A
OFIET B & LT, IARINOMERIC X % ¢ RHEBEOBIEL#E 2 bR T\ oy, Bl DFE ORI
LR RSO -~ T, B TRETH LD, ASDIVRASS® TR FREZEH D\ ILEE
DOIFEOEEn g2 &, ASD CREBIINRF OFASEOBIE L 5\ 2 LSS T 917, T
JIFOPASEE Tille <, RIMAICENUE S i@ 23 A PSR R Rl A e i 1) » Tl LCiiiZe L
RS ORI, A 5% cardiohemic system Ofgfiha kL, Zh2sMFOFAEDRINE % 2
B Kumar 51, ASD oIl P % AS O A OF4ENEND Z L DFERE, R bOFHE
TR OB LR £ 70 KElk>  compliance D48 {LIC R T 51018 —HIHEDO A X X
L, REDNRIGE JIH <> dicrotic notch TO KR & EFEOHRIED IR L & LIT KIS/ B H2H D,
FRCREINR-EEHEZE D dP/dt D KiEE &I O—KRIEHBEZ /R T L @i STV 5%,

0L IRREDHICH ST, bhbhOl#rE4+ 5L, TA O&icb3 TP 4 dicrotic
notch {3 DIFEIOK O (T RV K2 PA X 0K F L7k SIS S5 L5 2 bR 10101919020
O ETO PA L RV 0%, 2500350 dP/dt K THIEH LR OP x ks h, RVE
2PA FELUFIE N3 502 BR BN 5128 TP ORAELERDZTHA S, 2D Erb RV
Hesd CPA TERMEG AU, F7sb b RV-PA R ATHIESH B/, TP xR hTHREL, —
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OVRCED, B, Lo, JURGHE, 40, ik, fE, BS K HHE, #k, RN, hE, KH, g

77, RV EoRPHEEN»EL, PA EoBIEENRFE, T4bb PA-RV FExo dP/dt »v)
THHEHBRE, TP ORENBI B THS S,

Fiebb, DA-TPHRE RV-PA Kzl E0MBI%xR+—7, PA-RV Exo dP/dt & oM
BxrT4sE L2 b, PA-RV 2o dP/dt (30 P OFCEORE L EOHBEAETHLEEL BB D
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Summary

Correlation of auscultatory and phonocardiographic findings with hemodynamics was
studied on 87 cases of atrial septal defect (ASD), 15 cases of pulmonary valvular stenosis
(PS) and 14 cases of ASD associated with PS (ASD+PS) (Table 1). Diagnosis of all
cases was proved by surgery. Mean of ITA-II P interval of PS (0.073 sec) and ASD+PS
(0.067 sec) were significantly longer than that of ASD (0.050 sec), while mean of I P/II A
ratio was significantly lower in PS (0.37) than in ASD (1.48) and ASD-+PS (1.33)(Table
2). Systolic thrill was palpable in 20.7, 92.8 and 73.3% of cases with ASD, ASD+PS and
PS, respectively. ASD showed significantly lower right ventricular systolic pressure (RVP),
significantly higher pulmonary systolic pressure (PAP) and significantly smaller RVP-
PAP gradient compared with ASD-+PS and PS (Table 2). I A-II P interval showed
significant relationship to RVP-PAP gradient in all of ASD (r=0.33), ASD+PS (r=
0.78) and PS (r=0.89), and to RVP in ASD+PS (r=0.73)and PS (r=0.87), while it showed
significant inverse relationship to PAP in ASD (r=-0.22) (Table 3). Relationship of
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IIA-TI P interval to P/S flow ratio was insignificant in both of ASD and ASD+PS.
I P/II A ratio showed significant relationship to PAP in ASD (r=0.22) and PS (r=0.51),
and significant inverse relationship to RVP and RVP-PAP gradient in ASD+PS (r=-0.64
and —0.70) and PS (r=-0.54 and—0.57) (Table 3). TP/ A ratio also showed significant
relationship to P/S flow ratio in ASD+PS (r=0.52), but insignificant in ASD (r=0.19)
(Table 3). Thus, in general, the increase of RVP or RVP-PAP gradient was associated
with the increase of [I A-II P interval and the decrease of I P/II A ratio (Figure 1). In
cases with the similiar RVP or RVP-PAP gradient, [T A-1I P interval showed only slight
differences in ASD, ASD+PS and PS, while II P/l A ratio was significantly lower in PS
than in ASD and ASD+PS. It was considered that the delay of II P is mainly determined
by cardiovascular pressure and its intensity by both of pressure and volume of blood flow.
On the basis of these observations, criteria for phonocardiographic differentiation of ASD,
ASD-+PS and PS were presented (Table 5). Criterion I is: “In ASD, ITA-II P interval =
0.06 sec associated with systolic thrill indicates the association of PS”. Criterion [I is:
“In PS, 11 P/l A ratio=1.0 indicates the association of ASD”. Criterion I was positive in
4.6% of ASD and 85.7% of ASD+PS, while criterion [I was positive in 78.6% of ASD+
PS, and 7.2% of PS. It was considered that these criteria are useful for bedside differ-

entiation of relative or organic PS from their complications.
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