A WA AR 9] wal

dAdez Fasn Fude 4% 718 F9 s HAR /1YY (EREHF, atrioventricular
canal malformations ; Hutchins 5, 1979)& A& ol (cardiac jelly)Z olFoix 2709 ANe-§7]
(endocardial cushion)®] ol o] ofs] zejEc HFHoEZ §rie AR §FH=Ho L A(atr-
ioventricular® canal) € F - 2oz FIAFH, Ad 2 Ao FAHHE FA(septum)o]
225 0 A R(AV valve) S FAT webA §rlo §F ol g &3] wAd, UdFH 2 4
FAe AE kg AdEgrE e A3 8 7RE 24 137119714 A,

F8 AF 7189 QRS o] A7l zHHE Aoz 44 £ o

Azl T SAgA BEAog AMSEHI Qe 2719 AES WA Adustn, ol &4
s WAl Holo w2 MMA 7Y e dHsvlz ok

T. 20|
AARE AFEL [AMge] A9A BEoiza o A 71Fo] FHsl=rhd dal #HAES 7}
A gt g A e ] FEY, 23 147138 s d&5d e Ay, 94 5o 23
g iy 9 AFA Fo] o] x| grol HAYE Ao A FHo] sia’m a2y His

(1868) 7} 4<:& # (serial section)S Born(1883)¢] <2=#A) 24 (wax plate reconstruction)g I
otgte) wal Abgh wiztel] #g et A3yt 2AA 02 A ZEHHGaunt, 1971).

o] & ARG uixje] wbajel] 3} W Apr) o]fFolx KA wizle WA TAE Hoh AFHEHO
2 Yehlls 7180] §lol B2 &30] ol gt & Al lol €757 (menstrual cycle)vt A
9] AZH(time of coitus)Foll &3 AE= 7] FE ¥ ol A& ALde »AG AUt
2o, E3 ol g 8d& ¥z 2EE F e AFFEIAANE & vi(bleed) 750l MA
of W& A9 ol Q3 A FHZ) ErE BIE BRudk ol A4F9 HUH AE=R
AHg-Et7lolE Aol Utk wEkx &3] wiAte] Zo|(length of embryo) & 7IF22 wjzte] g
AL g FAc. 2y Ao wel &3 vdhgel @ix, A Adejol wet wiAlrl AEFHE
Ax7t 29, 22 vixyl & wixEg o 29 e A= Q7] gEd sixe) Zo| HA] 3
e 7lEd EdgEge] #H U

olH s EAES s s AAE sldo]l A (FEAEM, deveopmental stage)olth. A

1) o] €& Fvsted ol e A9 A S 54 A FRengude 2l aFdHt
P9 BENA BAE SYu,

2) o] 718 XA w}el endocardial cushion defect, persistent common atrioventricular canal
(ostium), persistent atrioventricular ostium, ostium atrioventriculare commune, canalis atr-
ioventricularis communis, persistent ostium primum(with cleft mitral valve) @ ostium primum
syndrome 5 T¥stA B YA ArHGoorst Lillehei, 1975).

3) |l [atrioventricular |& 2% [AV|E 2o #7712 st}
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9= Streeter(1942, 1945, 1948, 1951)7} m<+stm O’Rahilly ¢} Muiller (1987) 7} S4E v
Y71 (Carnegie stage)7} 7}¢ B9 elgst Hoam Lol ST Qo) A7) By = 3
Hel S 2A% Rolsle) wixte] vtolu mr)ope TR EF 7 FRo Be gAS Hm
HEZ Fo7] ol AM2e Ao ZAY o, olx Az Wolx :HE Rolth k)7
FA71e AA9 o) /1829 A7) (primordium) 7} 93t 13 wAYo] oy Sgomn
B 24 8F7tx9 717+ 2379 FAZIE YR Qlon, Bay 107 -137) uy 47, 24 14
71-1571€ 24 53, w4 1671-1771& 24 6%, A 187]—197)= WA 7F, WA 207]-237)
= LA 85 Az )3 H(Oliviers} Pineau, 1962).

ol g LAY Aol NA B 72 yEo e 2R gn e Fzel AU v
£E BEn B4dTE a9 W0l T lon, AgE Sl gl A wagt ua)
A oA RuE 4% B B o Huso A@go] Aog LAHoIY wjRpe ol
71EL2 E¥4E A9 2l 1 Ane M= Hlastrlole E@sta olo] wal we Eako]
glel gtk ORahilly(1971)& AMgelA e wye oz A T HAVNE 23 £ YAY
BA7E o83t nuF BEUSS HFYsld nud At

AAe HAH P99 wAe dusien Qo] M@l A" wizte] Zo) [vaj—-Fx 0]
(crown-rumplength) 7} 10mm¢1 uj=}o) A]... Ju} 22802 2098 WA M- ]e S0z § A
B 7@ Ak, iy 2ol wret Hystuat s

I. walato| gy

Gz 4L Fo R (venous part)? @ B E (KR, sinus venosus) @ @ AP OLE, atr-
ium), F9 3 (arterial part)gl 3 AV (L2, ventricle), @ A7 ( 08k, bulbus cordis) = ®
SHIHBEARE, truncus arteriosus) 9] 5REO = olFolA o, o]AEL H= mopow Hj
2H o] Aok PAAH(ERE, AV canal)L 43 A4 AP o)y,

AZe] we [dF mgoz wjdy 2ESo] ojmy) AAANA S} ol 47fe] W 2 2749 Wz
€ 7 7x2 WdsterhE Q9 4 Ao A nuso 77] 92A FgstA, Az v
HE #AE 7HA0 wgach 4% B glo] Bl we oulg a9k B ey g}

A AUH(ELE, left atrium) 3 AW GHLE, right atrium) S shtel Mol 2 o=
LR BFHT A o) F REoz pyPomy FHET. FUFL A2 94w oz da g
e, AUFe] wol Aute] Moz FAHWUA Agom dele & AYes A olg g 4
el S 1Y Ao H2no NAL AFsE AT O $Fo= o)5Ho = Aw
Abololl gojol stm @ WA To] 270 o3 == ol 28 Fo Aws A48 Adsts 27
2 T2E P48l 38, @ Awol FHH= zH4e B A e FH Ragojor st
& 4 Qo

N

4) AEE Wio] Z7(septum)o] AW YNHA B (RRZEGB, primitive left atrium) @ 4%
A (R #4405, primitive right atrium)o = e,

5) A4l 9ol $F(mk, trabecula) b FHEE ANFAY (Fas4 LS, primitive left venrticle) o]
gt 3o, ‘

6) 472 2% (proximal part)E #o] 8=} BAHEE o8 ANSAUY(Rea4 LS, primitive rig-
ht ventricle)o]2} sln, S77} FAFA o= A (distal part)= AZYLF(LBES, conus
cordis) g} {icl, )
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A Ao A4Ae shte) Aol 2712 WielAe RFE thEn, 44 SPE welud 44
& FAA(ELE, left ventricle)Z, A7 ¥ E $AH(HLE, right ventricle) 2 T4 €
oh ES A7 992 FURe FAAeA F ALY 72 (outflow tract), F tEAA HF
2 T ojol g}, o]} e Aol wg ;A Age SR AAS AFstd W
® $2o2 ojFHo] F 44 Apold] Foiol sta, @ WAB] FH A3 2 ¥
S

FHHE 20 pAsolol AT AFAF FYFE FARE PP T
% ¥2s} g4scle} @ £ @ $HB Fode ddzRH APgozd
£ BoH(valve)ol FA4solol &2 I & Ak
olg gol WATe whel Boz e AAY B4 olgdlE Ay, AAY SUAR 45
£ 243 938 WAZ Ak, 47 24 Qol FHol Agse FAAL 42T F Ak we
A opAw 9ol 718e 4ol BE Agnc 2gse, og olsisy] AsNE 4 e ®
A9 WA= olsstedol Pk,
AAE WA ARe 27 AL DeE) APelm, $AB B9 B4e 4ysvlz In £
BT 399 BAS olslsted B Ba® AP B $E WAE s dgsrz doh

. =8AIEe X7 wi

A AHzygote) 7 A @A @AE AH o tAHmetabolism) & 2282l (uterine milk),
Z % g oF(histiotroph) 2 &% F(hemotroph) & £ ©&d FiH(diffusion) Ho2E FEI
gxg}, gy wA A AAstn duE 23 JUA 2AE 5 dEED AnE AA
1 wd2e AANY 98 S8 o] WastA =, o#Fd 2TE FEANA FE Aol
S8V A S (7B eL R, circulatory system)o|t},

& ?H(blood vessel) & FEd(yolk sac,), @ZZ7)(connecting stalk) ¥ -§E=(chorion)<] Hj
2}9] 2] 4 (extraembryonic mesoderm)ol A A& FAE7] AZSTH(RA 671). wiAe] &2 G
Z 2w ¢ (visceral mesoderm)®] Z7+33M X (mesenchymal cell)7t F4l3te] EdR 22 (ME Ml
#%, angioblastic tissue)o] B AE I, o] 2HozRE Fx=(Mmk, blood island)7}t 23gto 2 wt
@al7] AT 87]). WEE HgdE wiAduk(embryonic disc) Sl &Rl FAHAAT
sz wgoz Wz FAHH, x5 ol #Z(lumen)o] FPHZ oJRECl N2 FFHY
w2 moko] & @Al (vascular network)o] A€}

<A

2. CHEAAMES| HY

AA(LHE, heart)e wWiAute] FAHE TEF ool e FARAd APEAFHA(CL
B%¢ 4 IRZE, cardiogenic mesoderm)oll Al WHABEZ] Al Zabw (LA 97) : Davis, 1927), 2ASHY
o g =293 #7(lumen)o] AR:, 250 F d2d HIE FHolH & F Ut

Ao AABAFuGAME WHE o] Folx 1 G AU B(FLHE, primitive hea-
rt tube)o] FAEH, Wizt Aol W] o3 FFL oW WA "t olHF ¥ T
A4 Za@ Ao) uiR A = wstoltt. F YA Mol FAE wo wize ALY B 2Y
ol AbZu AL vk /R F M4, trilaminar germ disc)olg stedl, FFEH AE5FE FA
o8 9% Yo 72z WslEHEA A AAgezAMe mygs zEA "ok 42 FFE(on-
gitudinal fold)¢] @Al Jsixe X7} at@=H, 2555 (lateral fold) 2} B3] siNE 4
o) AT v Ao FulEA AAF shte] GBI F(EEK G, simple tubular
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heart)o 2 Wstgivi(2r A 107]).
3. HAIAZe BHE

27He] A el g@dZoz Mt HA AR oA, A, A4 2 472 Jehs 9
W R Abole] gd FE HARI 2¥AT wy 11719 A9s 9 Faizio] g

A% EdeA AR 24 97)-107]0) TEE 7 Az, At A4 Apold)= .Ho]'/é:?(E
E#, AV sulcus)7}, 443 A7 Alolo= TAY T (B0EH, bulboventricular or interventric-
uar sulcus)7h, Aot SN Alolols YT (B #BhARS#E, conotruncal 'sulcus)7} |
o ol A Aol Auiehg ) (L AR, endocardial cushion)7} &&s}o =§O}i]tﬂ A
B(EEH, AV canal)olgt Sci(e4 127]). BA B HAede 02 o 9oy ‘%*5 1;7]
o vjE-1t3k(dorsoventral) 02 o)) EH(Davis, 1927). T4 117]0] Aol A ’1‘:‘%}-,?3-’?‘—7} TE
9ot 7HATE A7 Astdn Ao oxe Aboldl FAsm, 4o wterm oy 5}3:
2 olFdth A# YoM o] To s FHoEe FHLYFEGRLEFE, bulboventricll;
ia;gigl FAH Aok A2 o] F8& adHo] Ay W& Atole] dAgte] 238 dge
T3g, ) )

0. HAINY el 7|2 ax

G-I FL NGB (RE S, endothelial tube) 7} o] E@iN= 9];‘?'—9] g2 2 (R
Ly BB, primitive epimyocardial mantle) 22 o] FjFt}l & 22 Ajo]z= ] 31 of) A] -."TOEH ?‘5‘;
TAEAZI A5 Y 2 29 232 % 27 (loose connective tissue)?l /;JZJOI-ELQ(/[;
BRI, cardiac jelly or mesen chyme)o] B9E (2 971 ; Davis, 1927). o] x3 e 229
T AZ WRe AAYe ERsAn Suz) AT, Ad BAdE, 9 o ;7?—011 %7—51:] ﬁ*;%
gl RE 5 oM A% Z2e o =3 Bl wEl 43 He wae) =g Q*‘o—"-oﬁ}
A En A2tz HESLe A= A X (myoblast) ¢} 23] A & (mesothelial cell‘;—; 2
vy, Fo 7tz 4 2% (myocardium) o 4l 9%t (epicardium) 2. 2 WAEG, Ao Yue ﬂ;l
% (endocardium) 0.2 WA gt} ' )

5 A¥el n2jyM WAl ol

dy F INHoz AFe A& W 54 V(AU RIRE, dorsal mesocardium)-< A 97
o 4ol A 1170 g3 49, ol A Hde 47442 (bulboventricular pos-
tion) HutZuch wa NasA 5o samy) 55 & 2 g4 9207 3 Us moe 7
A 8] (502 722, bulboventricular loop) 7t FA Ak Hwel ALHQA Y247 8y %}; 127
=137 ——r“e](‘—-l‘ﬂﬂ]le 5 R FEoE ¢S ol%aAl Hn, A Fu Hsa4) Heozx 44
= ARZe F2o, AT S2o ZH2 YA "ok olue] Aae oz SAYoln, o
=N AFA I i i S J ’
;—;is ii";‘(‘i%bm sigmoid ‘heart)OIE} ok SHAAL g ’b‘*@—‘?—?l Ao, syl 4
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4RAZe) B=Ns} FYA] A

o

o X EA Hoh

2 14717 SR e 32 Ao SgEn, FUE, WAL, AASAY, AN,
AN A4, SUYF L S s FRED.

6. Alme| TED WA

Muro| Pg g Wg

HhA 117]0] AHELe $237) o @asEly] AjFsle] i H o Hu AW $579 WS
2 gack(Davis, 1927). A8 24 13710 ALFH(E—+M, septum primum)o] &dF2
W T AZE, 249 stad 2@ Aegr] Aol B AU }2E (5 —BERL,
foramen primum)o°]@} &tHMcBride 5, 1981). 24 1671¢] Al é%zj.—?: Zo| 8 wgoln, 4
yagrizoz Wit AUTS AYFde] WABe FAHE $UFA(septum intermedium)

nagozm A 167]—17719] Ak ALFo] HAAH7 AL 1571-177]) ALFH
Az A2 FHol FAHE, olF Ao|(#HF(H_(EM)IL, foramen secundum)o]
o). LA 187]—21719E ALEH $=o| Ao|FA(FFM, septum secundum)ol EHst
C Adzo Alo)2A &) AUFA Aol BEL YU F(SPEIL, foramen ovale)olet Fh. Al
]%‘7—.34 Bazne Auegr|el A& gl
a2 AedEZe Adegrie $EEAY, AWEFe] 4%
A o)t}
AMalo| 75 gl et
AAe= B 11719 $F7F FAH7) AZsie, A 12710 AzHEA ] &R (EHFE
P8, muscular part of interventricular septum)’} A 7] A&t A3rFH
mekolt), A9 =2 (dorsal part) & AT vtz S A HHHE 79 ¢
Bz (ventral part)E AT vlR $ZA FFZe BRSO pRIch ARTH 5%
o fdn FAAFE Abole] dTg YAAZF(—KEMIL, primary interventricular for-
amen)o|2t §t}, FAAFE @ TAFHAT F1FZH 2 9FF e FAHA dFFTH 24
BoAZMEA 2839 Ad 2 2UEAY $AEE Fe A o AT (TIKREMIL, secondary
interventricular foramen)o] 34 ¥}

oA FE WA 187121719 9F2AN FFZ e Al s A T [HA3]
wald A7 AE A=A dov Al HAsHo dEde AARE FA45A A 1y
AxRog F A4 Alele] do] %’1017\]7l°ﬂ dutR o g AztFol HAAHUkn BerH(Ham-
ilton®} Mossman, 1972). ]

ozt A AFo| 7E

91297 (H4ME, conal swelling)$h 7+§7](®HE4E, truncus swelling)e 24 1471-167)
(McBride %, 1981)0“ zgat} 9287 (AEEREE, right conal swelling)o] 2% +9
=Autg7]e] $2RA BUH o] §rigte T os) HalHe vk HA#H] AAVA 5
oz olEaA HE o] §7E $2oz foEHYREIe, HHog BEIANHET] +EHH
$3EY. 927 (EEERAE, left conal swelling)E H7tF7 Z85¥ 9 $5& wat AFE
o 2A 1771-18719 F §717F § @5 o] 9352 (M4, conus septum)o] FE

gralato| 7E gl dig

A He B4 12714 ¥ 8] —5‘:5]7] AjZpsteh, WA TS wal 147)0] &0 2 o]FEle F
A2 Apolo] ¢xEHA HAT, ol AAFHATN F2 Fi Jdon, FAAFEN o5 4
2o} Belglo} Ut} U A 1571 o] FEL FHEO FEHUHg) 1A A F3il
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A BUA "t BAl0] gl $olAw A o) Bz AN AAFL3e Ao AJozN
YN Ao A o] Fofo] RS T YASANZ 7 T A HH, AL AnEe 2
4 AH A3 9 B34 ") ‘ : '

A 137]es Hade B& 2 wjayo)x Agolmd el TPl FAEA M2 nzrne ¢
717} #7Z(lumen)22 E&Hsd, o= E&AWNSE71” (0L RNERERE, ventral endocardial
cushion) 3 wi&A N eg-71® (3540 A RERE &2, dorsal endocardial cushion) g} 3t} §-7)9] HAA
< HdEe Fo ds goz o Qo =z guzos EEs HdZoz o=aR}. §7)
9 F P E FUEEY O FdY, gl 3. SZAA (K - A%, left & right tub-
ercle)olgt gtk BA 167]s WAH) H= w FE A Augg 7] SRR, lat-
eral endocardial cushion)7} 83}, o] §7]= Agole AR, wao] AYHAA Hx} 2]
AAT. FASHUREIIE $9F3 879 2R Axgol At A Fo] AXEAN 2oz
olgHR AFFrle 2oz Lo =AYt} #E02 B2l eA4dn §39
=

A 147115719 AuRgrle M2 Hetr] Azsok(De Vries®} Saunders, 1962). 248 16
71-18719] A #L 3o $9 E9 Aoy, 79 HEFY Uo7} QoA £ Auyutg
717k &35 o] A44w AH(sagittal plane)o] <] FTAFAY(F M, septum intermedium)o]
FPEo2R PaPo] FPAWMEESS, left AV canal) % AR (HFEEY, right AV can-
a)o2 UHA "o},

Z &7l A4 AdFA d(margin) & wWal M= Zzie W, o] zze] Z4std Ay

LAl To| vt :

2 16710 BAHBEEE, AV valve) ) 97]= PABS S THHe = FAH g,
24 18710 FFH0l FHHW S B(@IBME, mitral valve) 2l A (FIR, anterior cusp)o] uj
R ESANTEI g FHET 2 FA AZE onoy =0 FAAAY FAlO) W
M= §F9 A (diverticula)o] FAH o] Yol 2AYXR %@ 47dstA Hot olu wA Bof
AMe Aldel dAolM Awtzoz Agen], Avergr)st Aae] HogRE Eagd. ol wal
HAYEAL Auegrle] 3049, AUEUe 822 o2 Sd e Hol MG =
E3tA Erh o] 232 Agde FHAW A} ¥sHoz Yol Lmye T3 (#4, posterior
cusp of mitral valve) 2 ZHWHF I 2RE 99 2 Wwo] os) HAHUG. 2wy 22—2371°)
CTERE 479 A4E S ddsd §30) $52 0 Ao dy ¥t (Magovern ¥, 1986). %
A 19710 SR® AHL FRA=RA o8 Ao Wz A2 Je dE Y A%
Hol o=d dEHadA(@igm ABIRESESS, mitral aortic continuity)e] Q€ ci(Teal %,
1986). :

HH B (=9, tricuspid valve) ] F 3 (#42, postrior cusp) # A (g4, anterior cusp)e &
28 FHA fFASH 22 4ehgr)25E wAlsy, ofuls &AW Etgrle] $ddo] 209
€ FHIE R 2o AEBe 2 (FEL, septal cusp)e TH 2 AP B ool £wte
DA dAo] 2w, Wz iegr)e] $A-=2E 848 cHGoors Lillehei, 1975).

2

7) BE2AUE71E AR oia} anterior, superior £-& cephalic cushion °]g Rgr}.
8) MiZ4Auetg 7= A zjo] wfa) posterior, inferior &£ caudal cushion ¢]2} B &t}
9) Az}o] wel septum of atrioventricular canal £ fused endocardial cushiono]g} Bt}
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WR7E Euke)] A A4 Alole] 284 AR WAES AAY BATY A tiRLelA
2a 5o} glthi(Magovern %, 1986).

I WA 7|8e] Wty ez

1. S 7|8e| JIE =

WA 1P AT A FZHe) HAN BAHIH Fs] FsA vdehdAD, BE oAl
A EfHoz gL & AAF(triad) 7t VeEbdTHGoors} Lillehei, 1975).

@ oy A&[AYTHE WEHAE (ASD, ostium primum type), &4 H(persistent
AV canal)® A7ZAALE(VSD)]-A#Ae yARAGA dEAay HErs Adste AL
oW A< M AEL TEY 4 b, A 429 U AYTE, A2 @ FTFTH
o A sz Fe ARFS Uitk wEAZAES Ve ,

@ AA FAE 7149 @3=(deficiency in the base fof the diaphragmatic wall of the ven-
tricle) — 414 9] At o] FrolA lth

® WABY 78 —Awe] 718 AW B (anterior atrioventricular valve)] 7183 %
Agte] 71802 UE 4 Jon, Rogers®t Edwards(1948), Wakaist Edwar_ds(1956), Compbell
2} Missen(1957), Rastelli 5(1966) 2 Goor$} Lillehei(1975) & H@A#o] HHE 722
1AW A8 BRaT Uk

2. WHAIDH 7|Eo| YUEQl LMY W

Tda NRe amr oz AUetgrlel FA Aol g Rez FHA Jow, HIZde B4
29 A9} ghute] dolibA] grol ke THE AXE O Aok '

@ Avetg7ie §8 Aol —Rogers$t Edwards(1948), Wakai} Edwards(1956), Van Mierop
=(1962) 5 AT 71¥el AUHg71 A Aol s zAPdT sHen, A o] Hs
7} wols AT itk o] FdoME BA 2 % AUHgrlst FHEHA @1, olAHeE ¥t
A @ A7FHo| vAFFHE HEFT

@ <tut(compression) Z¥—Hutchins(1979) 52 WA F9i7t 24 3 474 2ge= NEE
SHRE 299 T2E, & F2oz BAZQ HY, oz H9 P, sFoz 74, o 9F
Qrupel] oja FAHoz uAsn, o]F nEL} Hel Arlel ¥ hute] glojAW AR 74,
Atz7 o wFA Aso] xAETL U

® 473 29 WAR 71FE Down 257 FANA 53] B2d, |32z o] 7] FFA
29, & A4 24 £9 AZ(accident) Rhe FHH 86 o Aoz YA Aok

o}

of

3. WA 7o 2R ¥ LS ufH

WAH 718 e A EFH gor, olE s BE AA TYHA vl A =

10) 22¢e AAR APve] =AY FAZFAc 2R Y, WaAdWtErIt SEANRE7]
o) 4Bg 23 Ut Wb B F0EAe) SRR ¥ow o] watEL WS HWtEIe 4%
& 3 Qe 2EFH 2aAUetgrle AR 21 e FEOE udoA A "ok ol RelA
el ARage 2aAuntgrle] ARe ousi, webd FAAA M R AHEA
E%35R] Wolo} st AR A= uke} anterior leaflet of common AV valved} #rh
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7 (Omeri 5, 1965 Gray$} Skandalakis, 1972 ; Hutchins 5, 1979)%} 9|#d Z.& Dy #H
of 9% ER(HAZ Agadde] g 7]Eo2 ¥F)(Rogerse} Edwards, 1948 ; Wakai9} Edw-
ards, 1956 ; Campbell# Missen, 1957 ; Rastelli &, 1966 ; Goor$} Lillehei, 1975) So2 U= =
At :

e Hdd 7138 2AEHRA WAL JHF 44 82 £ U Omeri S(1965)9) E8E
ZIEe2 A9, ofgd e EF9 #AE 49s/)Z ok Omeri 5(1965)L WA 73
& 2 A= wak AlY, A2¥ 2 A3Pez JFAom, Gray9t Skandalakis(1972)= 4|38
A7 A RS XM%*EE A8t o1F 130l 713 Zu g Aol

© AN¥E(Grade I)—s=BA(cleft mitral valve) & Smadx AHE w9 (cleft tricuspid
valve)o] Fute AYFH e WwEAALE(ASD, ostium primum type)

@ A2%(Grade II)— o83 (transitional form ; Omeri %, 1965). A28 tA= howt Zoj
AEE = gk

A ALTHY WRFHAAE) 1, REHoZ §39 “Vé-ﬂ'ﬂ #3 F& Hd2(chorda ten-
dinea)el ojs} A7+ 7o) B35 o] 9»1‘4

B. ¥ AEEL glod, $29Yd 2 ABEAAS(VSD)[E3] 8713 (cushion type)olet -
&0l &A%

C. o282 FdHoz F499 oy 43w 24388 AU do| U}, ARz o
of 44z 4Alele] dgto] &),

S WA A1E Y A2de AUEgris gARe 2749 2
THAY UF A dojuk el AYFo] 23| 2§ Aolt), 3 AT §7)9 §ito)
Ho g dolwtol® o7 HAHo] FFetA x8E o]FR Ra) 2RBP] Hrl= A puh
e EF9e vu: Alda =228 ¥& Hutchins§(1979) 9] REW4 A A& (partial AV canal
defect), Wakai9®} Edwards(1956)¢] 23 (partial form) 2 o]aj& J (transitional form), Cam-
pbell# Missen(1957)¢] Grade I, II, Van Mierop $(1962)9] B, C, D, Egol| sj23ic}. .

® 38 (Grade M)— &3 A(complete AV canal ; Omeri 5, 1965). ©] & 717 Ezs]—n],
S 1671914 BEAH= Hejol fARET o] Zlgel e Auutgrlzr AE vﬂﬂ‘ﬂ AR g3
BAFAAED AR5 HAL0] At 2Ewe] WY A Z2AH] §35 ol pi4=3

2

o
it

Lo

TEHIAE, F&e] BF
i

) PH i

i
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(1) Basic features and types of AVSD

(2) Pathophysiology and clinical presentation
(3) Chest radiography

(4) ECG

(5) Echo /doppler study

(6) MRI

(7) Cardiac cath /Anglography

Cardinal features of AVSD(basic features of all types of AVSD)

“Large hole in the center of the heart.”
(1) Complete Abscence of AV Septal Structure
(Defect in muscular and AV septum), thus results in common AV juction, guarded by
basically 5—leaflet AV valve,
In AVSD with separate AV orifice, right quadrifoliate AV valve and left trifoliate AV
valve are connected by a conecting tongue of valve tissue,
(2) unwedged position of subaortic outflow tract
(3) abnormal ventricular mass—
—1nlet and outlet disproportion of ventricular mass
(4) no continuity between atrial and ventricular septum.
(5) abnormal papillary muscle arrangement
(6) Normal offsetting of mitral and tricuspid attachment is abscent

Types of AVSD depends on

(a) Structure of bridging leaflets of common AV valve : connecting tongue determines the
division of AV orifice.

(b) Attachment of bridging leaflets to septal structures
¥ it is best to describe AV orifice, whether divided or common, and the level of shu-

nt. )

(1) Partial AV canal —ostium primum ASD, AVSD with separate AV orifice

(2) “transitional” AVSD-—-AVSD with divided AVO with potential for ventricular shunt

(3) “intermediate” AVSD—AVSD with common AVO and shunt only at atrial level.

(4) “isolated mitral cleft”

(5) “isolated AV canal type VSD"—AVSD with shunt only at vent level.

(6) complete AVSD—AVSD with common AV orifice
Rastelli classicifation of complete AVSD—depends on 2 variables of superior bridging



leaflet, 1) whether divided or undivided, common and 2) whether sparsely or closely
attached to the ventricular septum

Pathophysiology

1. atrial shunt(mostly L—R, some R—T shunt)
2. ventricular shunt : : -
3. LV—RA shunt
4. volume overload
a) RV volume overload with atrial L—R shunt
b) LV volume overload with ventricular L—R shunt
¢) RV or LV volume overload with left or right AV valve regurgitation.
5) Pressure overload —pulm hypertension, pt with Down’s syndrome

Clinical presentation and symptomatology—all depends upon
level of shunt

amount of shunt

AV valve esp. left AV valve regurgitation

pulmonary resistance

venrticular hypoplasia

SIS o

associated defects ,

% Pt with AVSD with large ventricular component, severe left AV valve regurgitation,
LV hypoplasia, LVOT obstruction or coarctation of the aorta typically present with
severe congestive heart failure in early infancy.

Investigations

Chest radiograph ,
1. heart size —depends upon shunt and AV valve regurgitation
2. pulmonary vascularity

3. abdominal organs, (situs)

4. aortic arch

ECG

1. LAD—97% of AVSD have sup axis, due to anomalous LBB(hypoplasia of left anterior
fascicle and posterior displacement of left posterior fascicle
counterclockwise frontal plane loop

I’ AVB—due to long HRA—LSRA conduction time
BVH(RVH)LVH)

right atrial enlargement

’

ectopic atrial rhuthm—when associated with common atrium or isomerism

NS g W

spontaneous acquired complete AV block



Two-dimensional Echocardiogram

windows —parasternal, apical, subcostal, suprasternal views.
views ~parasternal long axis, short axis views
low parasternal RAO view
apical 4—chamber view,
subcostal 4—chamber view, short axis view, RAO view
suprasternal coronal view, sagittal view,
and many more possible windows and views in between.

Should demonstrate

(1) Ostium primum ASD

(2) VSD component between superior bridging leaflet and crest of the ventricular septum
abscence of AV septum

(3) superior and inferior bridging leaflet and their connecting tongue, and their att-
achment to atrial and /or ventricular septum.(divided or common AV orifice, Rastelli
type A,B,C)

(4) “cleft” in left AV valve —funtioning septal commissure

(5) goose-neck deformity of LVOT

(6) papillary muscles

(7) chamber dominance

(8) Determine the level of shunt

(9) LVOT obstructive lesions

(10) assessing infundibular anomalies, RVOT, DORV, TOF, TGA

(11) other associated anomalies

1. ASD, fossa ovales type, sinus venosus type

. additional muscular VSD

COA

. abnormal MV—DOMYV, parachute, hypoplasia of MV

LSVC to LA or CS

. cor triatriatum of LA

PDA

. Ebstein

. double outlet right atrium

© W0 NO U A WD
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. supravalve mitral ring

—
—

. TGA with isomerism

—
oo

. double orifice mitral valve

[
w

. anomalous origin os subclavian artery
Pulsed and continuous doppler, color flow mapping

1. level of shunt
2. direction of shunt
3. AV valve regurgitation



4. evaluation of pulmonary resistance

,5; TVOTO, LVOTO
6. other associated anomalies

How to evaluate pulmonary resistance/ pressure?

(A) by doppler echocardiography

1. direction of shunt flow, R—L or L— R(of ASD, VSD, PDA)-pulsed Doppler, color flow
mapping

2. VSD flow velocity

3. pulmonary artery flow—systolic time intervals(preejection time / ejection time ratio, acc-
eleration time, AT /ET ratio), PR velocity :

4. TR velocity

(B) by Cath /anglo

. direct measurement of PA pressure

Rp calculation

Qp /Qs ratio

Rp /Rs ratio

. Response to pulmonary vasodilators —02, priscoline, Ca blocker, prostacyclin.

magnification pulmonary artery wedge angiogram,

N oY e N

. flow direction on ventricular angiograms

(3) Lung Biopsy

(4) Clinical—history—not much CHF, or improving CHF PE—cyanosis(+, —), single, loud
S2, no murmur, —suggests pulmonary hypertension

MRI

ECG-gated MRI on a 1.5T unit.
Multiplanar images with 3 or 4m slice thickness
using spin-echo, muitislice technique
Section—any cut plane is possible with MRI
transverse,
coronal (equivalent to AQ view)
oblique coronél(equivalant to RAO view on Echo and angio)
sagittal (lateral)
oblique sagittal
ADVANTAGE—1 can demonstrate structures that are hard to image with Echo, systemic
and pulrhonary veins, etc.
2. can provides more objective information than echo
3. non-invasive
DISADVANTAGE—1. pulm resistance —unknown
2. AV valve regurgitation —unknown without cine
3. cost
4. ventricular function—unknown without cine
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Cardiac catheterization

is not indicated in young infants with severe CHF and older asymptematic patient with
partial AVSD without ventricular component.

is indicated when pulm resistance is in doubt, or when echo findings are atypical, or in
patient with multiple associated anomalies. '

it is important to measure LV and AO pressure simultaneously

Unusual catheter course—RA—to LV

. Difficult to enter PA with usual clockwise rotation of catheter.

Measure Rp, Qp/Qs. Rp/Rs, PA pressure.
associated defects.
angiograms

Angiocardiography in AVSD

goose neck

AV valve morphology, cleft.
AV valve regurgitation
LV—RA shunt

LVOT obstruction

RVOT obstruction

other associated defects
systemic and pulm veins
ventricular function

Outcome of 29 intrauterine diagnosis of AVSD

(BHJ, 1988 : 59 : 352—5, Machado, Crawford, Anderson, Allan) Very poor prognosis.

Out of 29 intrauterine diagnosis of AVSD, 14 had chromosone. abnormalities(trisomy 21,
18) and only 15 had normal chromosome. 12 had left isomerism(11/12 had complete AV
block), 2 had right isomerism and only 15 had normal situs.

Only 15 went to term and 11 /15 died after birth.

Only 4 survived. Among these 4, only 1 is alive, well with partial AVSD.



Surgical Treatment of Endocardial Cushion Defects
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1. Endocardial Cushion Defects without interventricular communication

1) What are the principles of the surgical treatment?

a. Mitral valve repair : bileaflet or trileaflet repair?

b. Closure of primum ASD : How to avoid damage to coduction pathway?
2) When is the ideal time for operation?
3) What are the operative indications?

2. Endocardial Cushion Defects with interventricular communcation

2) What are the principles of the surgical treatment?
a. How to close primum ASD and inlet VSD?
One-patch technique or Two-patch technique?
What are the advantages of each method?
b. How to reconstruct the non-stenotic, competent AV valve?
c. When is the left side AV valve replacement needed?
2) When is the ideal time for operation and why?
3) What are the operative indications?
4) When can “pulmonary artery banding” be used?

3. Endocardial Cushion Defects associated with TOF or DORV

1) What are the keypoints of the surgical treatment?

a. One-patch or Two-patch technique?

b. How to design “patch™ ? : comma or tear drop

c. Approaching chamber : right atrium or right ventricle?

d. How to reconstruct RVOT? :

e. How to avoid LVOTO? -
2) When is the ideal time for operation and why?
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Itiology & Pathogenesis of Empyema Thoracis
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Thoracic Empyema in Korea

Table 1. Underlying Pathologic Lesions of Empyema Thoracis

Children(%) Adult(%) Total(%)

I. Infectious lesions

1) pneumonta 79.9 20.2 40.0

2) pul. tbc. 6.0 35.9 25.7

3) paragonimiasis 8.7 8.6

4) lung abscess 3.0 5.7 4.7

5) liver abscess 1.3 2.3
II. Posttrauma 1.0 7.3 . 5.2



I. Postlung surgery 7.9 45
V. Esophageal perforation 0.3 2.9 1.8
V. Malignancy 1.0 0.9 1.0
V1. unknown 7.7 5.6 6.7
V. others 0.9
Total 100 100 100
Table 2. Etiology of Empyema Thoracis
Children(%) Adult (%) Total(%)

1. Gram(+)
Staphylococcus 37.9 19.3 24.5
Streptococcus 15.1 16.0 15.9
Bacillus subtilis 0.3 0.2
Peptococcus 0.2 0.2
unidentified 2.4 1.0 1.3
(total) (55.4) (36.8) (42.1)

. Gram(—)
E. coli 4.4 7.7 6.6
Pseudomonas 3.4 6.4 55
Klebsiella 1.1 2.6 2.2
Proteus 0.3 1.7 1.3
Enterobacter 0.9 1.3 1.2
Bacteroides 0.4 0.8 0.7
Salmonellosis 0.6 04
Hemophilus influenza 0.7 0.8 0.8
unidentified 1.2 2.1 1.9
(total) (12.4) (24.0) (20.6)

. Parasites
Entamoeba histolytica 0.5 0.4
Paragonimiasis W. 0.1 0.1
V. M. Tuberculosis 6.4 15.4 12.9
V. Fungus(candida) 2.1 1.1 1.3
VI. no growth 20.2 20.0 20.9
VI. unidentified 2.3 1.7
Total 100 100 100




Surgical Treatment of Empyema Thoracic

Dept of Thoracic Surgery,
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A. Principles of Surgical treatment

B. Timing of Surgery

a, tuberculous empyema
b. postpneumonic empyema

C. Controversy of pediatric empyema

D. Techniques
E. Summary of SNUH cases for recent 10 years.
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