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Surgical Treatment of Total Anomalous Pulmonary Venous Drainage

—Report of 2 cases—

Jung-Soo Kang, M.D.", Chul-Hoon Kim, M.D.’, Young-Sam Kim, M.D.",
Young-Hwan Park, M.D.’, Young-Sook Han, M.D.’,

In 1989, We experienced 2 cases of T.AP VD

corrected successfully under

cardiopulmonary bypass. The first case was 27 vears old male with mild dyspnea on exer-

tion and easy fatigahility. All clinical symptoms,

physical examinations, laboratory

findings, echocardiogram, cardiac catheterization and angiogram revealed supracardiac
type T.A.P.V.D. drained through left innominate vein. Operation was done by manner of
modified Schumacker procedure. The other case was 6 years old male with cardiac type
drained to right atrium through coronary sinus. Two patients were well in postoperative

15 and 8 months.
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168cm, MEAH 1.53m?, ¥ 110/60, Xt 832
/2 olged AdtEe FHHOUR Grade I /IV
Bzol £27) Lol #& FIAE wet EAD A2
Age B7& vehdch B 234 A8 ey
te Z719 Hd 2Re molx @tk 44 Hal
AAL 27 gurg A Hb:16.6gm/dl, Hct
1 49.8% ﬁi_\- gAgn PFAMG 2YANT} AT
Al7}, prothrombin timeS FAE AR 83 A&z
AL ANE AL = AAbe PEHAKR, el
Aol A g FAgolch ¥ gas £4 &1L pH:
7.435, PaCOz: 35.2mmHg, Pa0:: 72 lmran, O2
Sat. : 95.3%% ot

%—r g XA #9403 ey duii 2 &
AAol “Spow-man” signg 2ol L(Fig. 1) ¥& #
ofo] HYH g0 Frtd £ g BY HXEE A
AR S g AN bitiel $& WS BEYTE &
Zaeg Bk

‘J7~—°—3}E°ﬂ?~ic SAdbs 4 ade) Eabse]
Qo0 echo-free spaceE HAW FHZBoAM THET
& Qlth(Fig. 2). A% A A =z7t 5 2
Heolo A 2 A, HEAPA g At & H A A
=g tH(Fig. 3). ZAtA73L Table 13 2ot o
e ArataA S E AEFL Qlol ANEA 2ET
£ £9+3 Supracardiac types] FH AW FFolFF
oz FAgsn Feo R

Fig. 1. Simple chest X-ray preop. state

Fig. 2. Echocardiogram
characteristic echo-free space posterior to
the left atrium was noted

L4 r\!- s
Fig. 3. Cardiac ang:ogram
catheter reached the left pulmonary vein
via right atrium, innominate vein, left ver-
tical vein and common pulmonary venous
sinus
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Table 1. Data of cardiac catheterization

‘ Oz Sat.(%) Pressure(mmHg)

PAM 90.1 4/9/22
L 103 51/9/19

RV 97.1
M 45/0
O. 86.6

RAH . . 949 4/0/2
L 86.0

SVC 93.0

we 94.9

Vv . 96.1

CPVS 96.6

Lv 96.1

Ao 110 /60

PA :pulmonary artery, RV :right ventricle, RA :
vight atrium, SVC : superior vena cava, IVC :in-
ferior vena cava, VV ; vertical vein, CPVS : com-
mon pulmonary venous sinus, Ao : aorta, LV : left
ventricle, M : main, middle, L :left, low I :inlet,
O outlet, H { high

Diagram of operation
The right atrium was opened longitudinally.
the left atrium was opened from the pos-
terior wall of the left atrium to the limbus
of ASD. The common pulmonary venous
sinus lay just beneath this incision and was
incised

Fig. 4.

o} A HIAE 2x1.5cm 2719} deia o] At
. 73 Ao &Y. F4 HABA Ae FHA
THiZre] Aol 4.5cme) FAANE hetn Ay

Fig. 5. Simple chest X-ray
postop. state(14 days)

AX 4uzA eel WARAX YIAE HATH
(Fig. 4). #4893 B4 2¥e 5-0 pro-

ok
EF AAE A AR Fol g 2yue &y
257 estony Hoarseness$h %2 Pleural effu- -
sion°] BEEHAo Y JY7TF Yt €% 15
dA HYAdd AL ve 1 XA #9438 ¢4
of ¥la) 7t Zrhe HEP AL VRY 5 UYL
Y C-T ratio®} mediastinal widening& 23t %‘Z‘:ﬂmv
AoHFig. 5). €F YN F HARF S0 H4
2AH F4Q0 5 ANYH2Z % 25D HY
stk

E 2

BAe 64 SREA AF YA REH R A
ERgez XNagvgen Ax9 f239 NY.HA
functional class Grade 1 -1 Axe A& SFA
ZEFITTE BPoY HuZol ARHFe 2L
Bolx| egich,

Y FA ol 8H PAMF AF 17kg, A 118cm,
AEDH 0.71m?, €4 100/60, W4 963 /& ©]
o Autge A Ho|Y Grade NV /W =9
$&7] z-go] By A24d-go] A YAtk B
B A4 4% ey g8 A7)e B 2748 8
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olx stk YAEE PALPRLS YUY HAMS
Hb:15.5gm/dl, Hct : 45.8%4 2, €8 BAHY
28A7t3 YdL 3 A|7Y, Prothrombin time &
A EART, ¥4 Asld BAL AT FAL = AA
e R} E99d. % 2¢ X4 #9274 (Fig. 6)
59 vt 3 FoA4e 833 s¥S &
Z718 QD AXE 27 L $&Foln +&9
S-AdF R A4 vdiet BEH SAAEE B
AT AxSHEo e Fde]l AA UYL

=

<
29
A9}

al

o]

Fig. 6. Simple chest X-ray
preop. state

Table 2. Data of cardiac catheterization

Oz Sat. (%) Pressure(mmHg)
PAM 97.8 23/5/10
L 97.2 27/6/10
RV1 99.7
M 100.3 47/3
0 98.9
RAH 98.6
M 98.3
L 100
SVC 72.2
IvC 84.8
PV 103
LV 100.2
Ao 98.6 100 /68

PA :pulmonary artery, RV :right ventricle, RA :
right atrium, SVC : superior vena cava, IVC {in-
ferior vena cava, PV : pulmonary vein. LA :left
atrium, Ao :aorta, M : main, middle, L :left, low
1 :inlet, O : outlet

o 53 $44de] A3A AA AZ, Vel FHEF
(paradoxical septal movement)€ Holx Uth
AE 2} ZAMI(Table 2) 249 R Ao dojM
o AxrxHx e 2ol LAY F YUUD AAEIA
A 274 Aeoly FHH AEFTL FutslA @%w
244 z9e] Levo phasedlA] ZAA7 A S
2R AfE AE B F ARG A AL FH EE
Z3 ARG FE &9 1dste]] & g

@ an W wy

ey Ay F3 AéEo] 2x2cm AR U
I RPN E g e AW T4 P&y
& 8 oEs Ao F4ane 18 FAgted WA
B & AFHE7E JAXH A gdth(Fig. 7). @2
o2 ATHE HAWIE BEFF F Cardiac type
o] AN BFo|AFoz BAY & F&o I3
o Fes A 32 Z2EE 9 BARNE Aol F
ARE AT ¥ I AW Patchg FREE 5
Aol SIHAA SR BYe] AL FH ZEFE A
HAHo 2 714 /AT £F U pleural effusion
o] BALI oY JY7IUF FHEHFoH YT A
}g Boln &% 1594 Hdsu

SVC cannula

Dilatated CS

IvVC cannula

Fig. 7. Diagram of operation
ASD : Atrial Septal Defect
CPVS : Common Pulmonary Venous Sinus
CS : Coronary Sinus
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28) 2% &% Zjzh gAY, 157190) Ad A N,
Y.H.A. Functional classification Grade 0— I 2] 7]
5 AHE golx U

nl &

FAAD FFIAFL 17983 WilsonS'oll 2l A
S 23FYR, 1951 Muller'®efl ojs) 22 o=}
@Al NEHAoH 19569 Lewis! 5ol s AHE
WodzEs 2R ALY el gumyo) 4
2832 Burough®t Kirklin®'e A j&@e AMRS
2R 4FsAUT o] AR7IHL LucasB¥e] o)
A g wielzre] w7l 2% A9 (common
pulmonary vein) 2} 2&F Mo} H o 2F A
g, o]AL& FF HAAe] A3 Fo AA3] H et
BFoE Ao Ee] HA g dHoly HAAE
(pulmonary venous plexus of lung buds) @} & =#
£ (cardinal vein system and umbilicovitelline vein
system)#e] EHIB/EC] TF HAFR 2EEAH
ol vl A g EFeR] g3 a2 EAsted 713
o, 23X oz AN AFH BHFI PR &
4oz 284 e Aot AT 4o
Ay 32 e de AY G4V 35 ARG 2
SEHolY AR 4B Y 47t gled old sy
Shaner®& Aol 427 2490z Felse o
FolA 4w FHo] AN $2utEe HEo vo]
Aoz gAgcied 7IQdTtn A9y 3
A BFo)AFY] BFE HANY VR pyHR2W
U B8R g3tel ZolWel o3 RE o3siA UL
o &) Darling®? ol o1& 77} 71 ®ol o] &5
I Qed 2RE Supracardiac, Cardiac, Infracar-
diac, Mixed typeo 2 o BIx = B xajej ue}
apo) 7t ot &7 45%, 25%, 25%, 5%E R &3
ITh B2 Supracardiac type2 hHE 22w
22 AZHA $4%eR fdHE R A
o2 AZHVE &0 2EAE V4P er 44
= 7ZA9x 9t} Cardiac typed i¥-E BAAWE
o2 dFAHL =EAE e R AYP AFEn.
Infracardiac typedlMe W3 E Eu®os dzy
o Zun gy, 2He A9, sdFden 473
HoE #} 2HoE ol 7B A 4712 £
o 27he] $FFE AW e Hiyao] FHAY

W2t glo] AH Ee FHo] BFEHED oyl B
13 Aotk AW fFolYFY @ J4EA
9 o]HH HAL F¥ XA AR, AAE ZAL A2
o HA 2n AEale D HEH 290 Yte
b JAFde HAFNEF Tl Az ot o A
o7} oy, F2 FFIY, IAF, YrAFY &
A Poln AEEu HAME A R $44 By
&le} HA 2] Echo-free space’} Eo] 7o)
IB AeAs 2 AYY 292 F2 2 £2 9

T A4z 2F9A € FAstA AN JEE Al o

Zlel AR BFFAE A3 IS R AR A
FEE 2R FA T0E VI¥E AFEe €3 .

o B YRE AAtlAD 1 A YA 2o A -
283 2N F240 B AXND JADHS, Ao} .
AME AP FA7 gold AV ¥AY Agw. -,

HlaFol 8 4022 4 B9 Nz Fel o .
W Z2EIGE Holg & A8 e FAPY .
BFoIAES skl B, ]
Co]l ARANEL AW AREF 1.5-3%PE A=A
1 e =¥ AR FWIME e XY B o -
7} BnEm 9lonyi-ei-i0 dalo) A o gol A .
FAR_ 14 olgte] FotelMe AAH nP&E A
YA B B 80% o4 =& AMLEE Bold
A e HaXe 270gelth, olzig Ay
e HAY BFToRe} Ay HYHPo] T8
T 3t U WA FFAA7 e B
13 2 ARdFe] F4% 22 BF £ol 379
1, H3Y BFZN7} Qe BSE BT F£Hol 370
Yolztn g Yop,
A2 GEF ROE 4% 34 2o A BV
&3 Supracardiac £+ Cardiac typed @7} In- :
fracardiac type 2t} A&7 HF A7) Hoh HA A
7N glel A% FA AEFH vsEA 10-20
Q< AE EH9EE U E Bole AUt e
o o] AL AT M dalvt A gl HEH
Ay, HEust HER, FH daIdE Ao Wg
7} oP®, A SRl FF Ui clEHo =
HE A g mrt AN Aol & o} 94
ol A s, S e v, A4 2 o
RO FHIA HEZ AP Y & 2ol M vl
£ A B =& Yehdo gob, sA)vt
A2 e 42 &ol7t ded 2 olfe st Yo
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A $4uoz BREE ¥Fe AW 2 A4FE
Y £2nog JgHPdos ol WEE 4
e A 2442 7] dgels, oA Infr-
acardiac typeoll UoIM HFHe] Ah ZolsEe A
U A X3z B g4 vehdg, HEage
2% 5A vehvded ded n¥gs &% Algea
o] A& A49EH Whight®5-2 14 0]dle] &2t
2ol €4 52 ¥ F2doly Pumonary vascular
resistence(PVR)2 BHE 71<Ho}7] 2o €%
"7t olatsn @B ot Newfeld® 5 AlAjolg)
F2 PVRo| £33z A&5o] B Alntgol 7o
oo PR el Al gate] BAE 249
Whight® 3 Turley? &L o] 2 2kl £F AM
£ HA¥AArE opdetn HPgek Wukasch®,
Kirklin'¥', Mazzucco™ & oj@viel7} 7lsdt 48
A&t stgch wabd Miler®y MullinsS4'-&
FBotell oA 2 ay¥g AjalEr] W YT
Ballon atrial septostomy®} AR HZ R E A3t
o PR I AELY F0HE B BaEd
A Gotell ol g LA L] A7E FRsIF L
W dAel Be £e AREs ££182) AHo)

€ J3EH Y 4 st W A& Ay
249 Hgol AYHI Uk, FHAYY BFo|AF
o ¥y EREN £F AUesHde dAs
Mixed typeo] 7}#& Alabgo] Fooud” Cardiac
typesl M B YAIY o] Qicta s 3 ok,

FE HRTZE A SR flo] FAHF
A FAEE AFste 2ol FUAY Right side
approach¥ Senning?e] $x71F&& 58 fis
£ AN8Y D, Kirklin®ol & FF AMdgez &
FAHG, Williams*' B2 3§ £01-88 1 HEHo
M FEEe g 718k Reo¥e A& NEE
€ %% Left side approach & Posterior ap-
proachE& Al o9, Tucker* 7} Right transatrial
technique & -8 71€ ¥+l Suchumacker$} King
wol gofolrjet go] R Ag stz dog
Z2A Hstn AdAes FEsls WyPoer ¥WyA
Zch A 7 ZALE IA oz &
A FJdw e =
A E Wt 7] sbx] £ .

€ ¥¢FS H2Y APAF7} 6u- miolslo|n

A GHU(Qp/Qs)7t 201401B 448 AT 4 »

h=
€ %3
< AdA

on, o7lo} PR Bod FETY xa HAME
gty ZAsop T ARN BF PN e B
= volo FAIgle] ZA] A BBstad o} spojdn w2l
N7 Qe Fole 7] Balloon atrial septos-
tomy& AM#BAY ARHE XNBE St 53 2
g € F BoF® oluelx 37N F ol el FE%
Algiste ol Fop, 67l Yol 12708 Aleld A
g Zte 253 58 Adste o) L4, 2 9]
e F49 $¥0) ¥x, }IetA Bols &R gl
ME 1Mool Atwtd o) A mEolth,
ZEA AR BES A AN FE BEZOA
o} o] HER Ao ¢ 7Ms VY 7IFo= FE
gt ol B9 4ol TREZEEA gL &
B2 dgREe x4 AYFES Y U TIn
Atele] ZFHQ ABAVL Uk Ad EHulE
ARz HEFH o8 2RH 0 HEd HEgL ¥
HHe ghulising F A Zn s HYn A
I A@std £& rtedre] eIl Ao ©rd
0 EFO AU A B A TETT} 80%
slgeld Qp/Qse 1.4vigoln, HER NP FE
10u - m?e}dyd 7ol B, HEd vielgro] A
Q71712 ooy Sgglo] AEST AL

olz1g Fxajol gloir 27 @ YAV £ HHE )
Rssith £F Atgel €8S VA AARME
2Hg Zde {2, # n¥EYY, HER
g Frpises o die] 72 WP 2e 34y
W HAd Ao 71NN, e B B2ie] I
A e Lefy) FPLBIRG - HPod 25 2}
o0 tlol® Mg £8 PR X A9 =8
5 ER A% AZHIT ), 29 A o
B Fate] ol JHR o Fajo] ey,
FAwe 2%, A48 NEVEL S ApTgd
FEU 0] glvte RWE AAED ey, Be A
ZHgol £ #xte] AlE FRA st oy
Celert 52 £ 8, H ¥, ofd Volrt 7igden
T2 d¥o 4%g vlXE Aol iUz thREE Inf-

g

o} & =&

racardiac typeell H A= fFaro] golry Hm¥<gto
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2 =

B FH Aol M Supracardiac type

2} Cardiac typed] FH AN §Fol3F 24z} 1#2-g

NEeEzA
HE 29 29 o}-g8] AAEY

2FHD S BE FH B FEE 4

e Fohed n B

i As

10.

11

12.

. A, B,

. Ber), olFd

. U3 E,

. FHE, I, P, ol E:

REFERENCES

. Bharati S,, Lev M : Congenital anomalies of the

pulmonary veins. Cardiovasc Clin 5 : 23, 1978.

. Keith J.D. Rowe R., Vlad P. : Heart diaease in

infancy and childhood,(ed2). New York : Macm-ill-
an, 1976, p.493.

L AAE, MY, Y3 952, 99, 2AY,
AgS, olFA, HI8, FAE YA, T,
olgZ : Cardiac type FHAY I EF{FZE ¢

A% 30, 20 : 323, 1986.

L FEE, §A, C1BE, AF), BHE, BEE,
°o1&A, F5€ 40 AHAPY dZ]HTAP-

VO 19 23 FRaets=), 11123,
1978.

AIZE . AAPSE ol FBFH
(TAPVC)S] A g 14, thshER o ets=) 13:
110, 1980

HEd, 2ET, 358, ol
AR AR BFEY AN BFo)4Fe £53
H 3o B3, thEEF2 9 9ete) =], 16 : 322, 1983.
e, He7, M7AE  E2HAED
BRoIAT T oy a2 A7EE Yo
FRxerE x), 20 : 695, 1987.

’i‘o,

F3139 g5ol

359 AP 2. WEFFAAGYA, 21692,
1988.
- E, FBF, 2T Y, 0BT FAREN $RY

3o B3 NeFR e, 14 : 40, 1981.
A71%, =EF AFY |BBFFY Fe8
H S EFR 3R, 17 : 48, 1984.
Burroughs JT, Edwards JE : Tvtal anomalous
venous connection. Am Heart J 59913, 1960.
Bonham Carter RE, Carpriles M, Noe Y : Total
anomalous pulmonary venous drainage. Br. Heart J
31:45, 1969.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22

23.

24.

25.

— 950 —

Keith JD, Rowe RD, Vlad P : Complete ano-
malous pulmonary venous drainage. Am J Med 16 :
23, 1954.

Kirklin J.W. Barratt-Boyes : Total anomalous
pulmonary venous connection, textbook of cardiac
surgery, John Willey & Sons, New York, chap. 16,
p.500-520, 1986.

Wilson J. : A description of a very unusual for-

mation of the human heart. Philos Trans R Sco .

Lond 88 : 346, 1988.

Muller W.H. : The surgical treatment of tra- .

nsposition of the pulmonary veins. Ann Surg 134:
683, 1951.

Lewis F.J., Varco R.1., Taupic M. Niazi S.A. :
Direct vision repair of triatrial heart and total ano-

malous pulmonary venous drainage. Surg Gynecol .

Obstetr 102:713, 1956.

Burroughs J.T. Kirklin J.W. : Complete surgicqgl
correction of total anomalous pulmonary venous con-
nection : Report of three cases. Proc Staff Meet
Mayo Clin 31: 182, 1956.

Lucas RV, Woolfrey BF, Anderson RC, Lester
RG and Edwards JE : Atresia of the common pul-
monary vein Pediatrics 29 :729, 1962.

Delisle G, Ando M, Calder AL, Zuberbuh]er
JR, Rochenmacher S, Alday LE, Mangini O;
Van Praagh S, Van Praagh R : Total anomalous
pulmonary venous connection: Report of 93 aui-
opsied cases with emphasis on diagnostic and sur-
gical considerations Am Heart J. 91:99, 1976.
Shaner RF : The development of the bronchial veins
with special reference to anomalies of the pulmonary
veins Anat Rec 140: 159, 1961.

Darling RC, Rothney WB, Craig JM : Total pul-
monary venous drainage into the right side of the
heart . Report of 17 autopsied cases not associated
with other major cardiac anomalies. Lab. Invest. 6 :
44, 1959. 4

Neill CA : Development of the pulmonary veins,
with reference to the embryology of anomalies of
pulmonary venous return. Pediatrics 18 : 880, 1956.
Smith B. Frye TR and Newton WA Jr : Tbtal
anomalous pulmonary venous return : iatrogneic cri-
teria and a new classification. Am J Dis Child 101
141, 1961.

Duff DF, Nihill MR, Mcnamara DG : Infra-dia-
phragmatic total anomalous pulmonary venous ret-

o



26.

21.

29.

3L

32.

36.

urn : Review of clinical and pathological findings
and results of operation in 28 cases. Br Heart J 39 :
619, 1977.

Arciprete P, McKay R., Watson G.H., Ham-
iiton D.1., Wilkinson J.B., Arnold R.M. : Dou-
ble connection in total anomalous pulmonary venous
connection. J Thorac Cardiovasc Surg 92: 146,
1986.

Vargas F.J., Kreutzer G.O.: A surgical tec-
hnique for correction of total anomalous pulmonary
venous drainage. J Thorac Cardiovac Sur 90: 410,
1985.

. Smallhorn J.F. Sutherland G.R. Tommasini G.

Hunter S. Anderson R.H. Macartney F.J. .
Assessment of total anomalous pulmonary venous
connection by two-dimensional echocardiography. Br
Heart J 46 : 613, 1981.

Stark J. Smallhorn J. Huhta J et al : Surgery
for congenital defects diagnosed with cross-sectional
echocardiography. Circulation 68(Suppl 11). 129,
1983.

. Swischuk L.E. : Radiology of the newborn and

young infant. Baltimore : Williams and Wilkins. p.
140, 1973.

Labrosse C.J. Blackstone E.H. Turner M.E.Jr.
Kirklin J.W. : The antural history of total ano-
malous pulmonary venous connections.

Newfeld E.A., Willson A, Paul M.H., Beish
S. : Pulmonary vascular disease in total anomalous
pulmonary venous drainage. Circulation 61:103,
1980.

. Gathman G.E., Nadas A.S.: Total anomalous

pulmonary venous connection : Clinical and phy-sio-
logic observations of 75 pediatric patients. Cir-
culation 42 143, 1970.

. Friedlich A, Bing RJ, Blount SG Jr: Phy-

siologic studies in congenital heart disease. IX. Cir-
culatory dynamics in the anomalies of venous return
to the heart including pulmonary arteriovenous fis-
tula. Bull Johns Hopkins Hosp 86 : 20, 1950.

. Whight CM, Barratt-Boyes BG, Calder AL,

Neutze JM and Brandt PW : Tbtal anomalous
pulmonary venous connection ; Long-term results fol-
lowing repair in infancy. J Thorac Cardiovas Surg
75.:52, 1978.

Cooley DA, Hallman GL, Leachman RD : Tvtal
anomalous pulmonary venous drainage: Correction

- 951 —

37.

39.

40.

41.

42.

43.

45.

46.

47.

48.

with the use of cardiopulmonary bypass in 62 cases.
J Thorac Cardiovasc Surg 51 : 88, 1966.

Turley K, Tucker WY, Ullyot DJ, Ebert PA:
Total anomalous pulmonary venous connection in
infancy : Influence of age and type of lesion. Am J
Cardiol 4592, 1980.

. Wukasch D.C. Deutsch M. Reul G.J. Hallman

G.L. Cooley D.A.: Total anomalous pulmonary
venous return . A review of 125 patients treated sur-
gically Ann Throac Surg 19 : 622, 1975.

Mazzucco A, Rizzoli G, Fracasso A, Stellin G
et al : Experience with operation for total ano-
malous pulmonary venous connection in infancy. J
Thorac Cardiovasc Surg 85 : 686, 1983.

Miller WW, Rashkind W], Miller RA et al:
Total anomalous pulmonary venous return : Effective
palliation of critically ill infants by balloon atrial
septostomy. Circulation 35, 36(Suppl 1) :11-189,
1967.

Mulins CE, EL-Said GM, Neches WH et al :
Balloon atrial septostomy for total anomalous pul-
monary venous return Br Heart J 35:752, 1973.
Senning A. : Complete correction on total ano-
malous pulmonary venous return. Ann Surg 48 : 99,
1958.

Kirklin J.W. : Surgical treatment of total ano-
malous pulmonary venous connection in infancy, in
BG Barratt-Bores. J. M. Meutze. E.A. Harris(eds) ;
Heart Disease in Infancy : Diagnosis and Surgical
Treatment. Edinburgh : Churchill Livingstone, p.89,
1973.

. Williams G.R. Richardson W.R. Campbell G.S.

. Repair of total anomalous pulmonary venous dra-
inage in tnfancy. J Thorac Cardiovasc Surg 47 :
199, 1964.

Roe B.B. : Posterior approach to correction of total
anomalous pulmonary venous return: further exp-
erience. J Thorac Cardiovasc Surg 59748, 1970.
Tucker B.J. Lindesmith G.G. Stiles Q.R. Mey-
er P.W. : The superior approach for correction of
the supracardiac type of total anomalous pulmonary
venous return. Ann Thorac Surg 22:374, 1976.
Cooley D.A. Ochaner A. Ir. : Corrction of total
anomalous pulmonary venous drainage: Technical
considerations. Surgery 42. 1014, 1957.
Shumacker H.B. King H. : A modified procedure

for complete repair of total anomalous pulmonary



49.

50.

51.

52.

venous dratnage. Surg Gynecol Obstet 112:763,
1961. '

Katz N.M. Kirklin J.W. Pacifico A.D. : Con-
cepts and practices in surgery for total anomalous
pulmonary venous connection. Ann Thorac Surg 25
479, 1978.

Burchell H.B. : Tbvtal anomalous venous drainage :
Clinical and physiologic patterns. Staff Meeting of
the Mayo Clinic 31: 161, 1956.

Paquet M. Gutgesell H. : Electrocardiographic
feature of total anomalous pulmonary venous con-
nection. Circulation 51:599, 1975.

Gersony W.M. Bowman F.O. Jr. Steeg C.N.
Hayes C.J. Jesse M.J. Malm J.R. : Management
of total anomalous pulmonary venous -drainage in
early infancy. Circulation 43 : 44(Suppl 1):1-19,
1971.

. Parr G.V.S. Kirklin J.Q. Pacifico A.D. Bla-
ckstone E.H. Lauridsen P. : Cardiac performance

in infants after repair of total anomalous pulmonary
venous connection. Ann Thorac Surg 17 : 561, 1974.

. Higashino S.M. Shaw G.G. May I.M. Ecker

R.R. : Total anomalous pulmonary venous drainage
below the diaphragm. J Thorac Cardiovasc Surg 68 :
711, 1974.

55.

56.

57.

38.

59.

60.

- 952 —

Hawkins J.A. Clark E.B. Coty D.B. : Tbtal ano-
malous pulmonary venous connection. Ann Thorac
Surg 36 : 548, 1983.

Clarke D.R. Stark J. deleval M. et al : Tbtal
anomalous pulmonary venous drainage in infancy.
Br Heart J 39 : 436, 1977.

DiEusanio G.D. Sandrasaga F.A. Donnelly R.1.
Hamilton D.1. : Tbtal anomalous pulmonary venous
connection(surgical technique, late
results). Thorax 33 : 275, 1978.

Dickinson D.F. : Parimeelazgagan K.M. Eweedie
M.C.K. et al:Total anomalous pulmonary venoiss

early and

connection : repair using deep hypothermia and cir-
culatory arrest in 44 consecutive infants. Br Heart J
48349, 1982.

Hammon JW Tr, Bender HW Tr, Graham Tp
Jr et al : Total anomalous pulmonary venous con-
nection in infancy : The year's experience including
studies of postoperative ventricular function. J Tho-
rac Cardiovasc Surg 80 : 544, 1980.

Oelert H., Schaefers H.J., Stegmann T., Kal-
Ifelz H.C., Borst H.G. : Complete correction of
total anomalous pulmonary venous drainage; exp-
erience with 53 patients. Ann Thorac Surg 41: 392,
1986.



