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=Abstract= ‘
Long-term Results Following Surgical Repair of
Total Anomalous Pulmonary Venous Return’

Tae Hee Won, M.D.*, Yong Jin Kim, M.D.*, Joon Ryang Rho, M.D.*, Kyung Phill Suh, M.D.*

Seventy-three patients with isolated total anomalous pulmonary venous connection - the patients as-
sociated with other major cardiac anomalies such as single ventricle, DORV(Double Outlet Right Ven-
tricle) and large VSD (Ventricular Septal Defect) were excluded - were underwent surgical repair from
January 1980 through October 1993.

There were 45 boys and 28 girls. The mean age at operation was 19.9 months (range 6 days to 24

years) and mean body weight was 7.1kg(range 2.6kg to 45kg). The anomalous locations of connection
were supracardiac in 38, cardiac in 21, infracardiac in 5, and mixed in 9. In 38 patients (52%), the ve-
nous drainage was obstructed. The obstruction ratios according to the connection type were as follows
: 53% (20/38) in supracardiac, 52% (11/21) in cardiac, 100%(5/5) in infracardiac, 22% (2/9) in mixed
type. .
The operative mortality was 23 %. The causes of death were pulmonary hypertensive crisis, periop-
erative myocardial failure, pneumonia with sepsis, arrhythmia and etc. The statistically significant fac-
tors in postoperative mortality were the pulmonary venous obstruction and age (p{0.01). The operative
mortality was high in groups of age under 1 month and pulmonary venous obstruction.

The mean follow-up was 27.1 months. There were two late deaths. But all the other patients were in
NYHA Fc I and received no medications. The 5-year survival rate excluding early expired patients is
97.1+0.03%

In conclusion, although the operative mortality of total anomalous pulmonary venous connection
was relatively high compared to other major cardiac anomalies, we could expect excellent long-term

results by early surgical correction.
(Korean J Thorac Cardiovasc Surg 1995 ; 28 : 565-70)

Key words : pulmonary Vein, total anomalous return
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Zg| A 3F o]AFEL 1951'd muller F-of o3 o7}
A @A) AFA LR o|FojHon & AL E Y 0%
go] WU PA= T AT ? % AL ARSI 2
o)7} Wout thAl 2~20% A EE B 9low E3)
14 v]"ke) A B8 54 APEE-S Hol glt} Y ool
A F& AgEo] BL ol R FE BA] RS HolE
o] ML¥Z & JHUAAFY F& Holy]) dEeit} =
gk o] A4gHE WA ] o] sl AFelE HAAY o
s} 9 o] U2} Z2] (medial hypertrophy)o] e} 44 3ich
3 BaER P P e 2] A9y 27 3
2 87} Fa38cha 35l

Agd st ooy Feln A AE 19801 14
e 19934 109747 ok 1337k 7391 9] oA BF o]
Abzo) st hd AES AlYsr)el £ 12T
A BaLsle wlolrt.

A cHa W Y

1980 1€ 58] 1993 109717 1337F £l A 4]
%2 9l TAES A AT OE 53 A7 FskA
b (A, FE T AN 7AS, A FA 2E
Zo] Bulzle] gl ASE A9 H4dok) & 139 A
W B o|AFZe] #ALE AL dgich 73 e ¥AF
FAle 457 o] =17} 289 o]tk (dd vl &L 1.6:
1 o)gith) FolEe] HF A8 199709 ol L(6d
~244)) HF A F& 7.11kg(2.5~45kg) o1sic}(Table 1).

Aere ghzle] W) o)ahd] AL @ F4 XA A
Al AT AL Ao @ A D AeA, YT 2FeR
A= och e A5 Aoz AR g3lo] Hgler
299 2] #Ale)| glojAE AEA R AR 24 E Yol 7
%8 Agsiadct. o)A A A #H72] 33 (pulmonary ve-
nous obstruction)-& Alell 3. A AN A2} ZAML; o4& =}
o7} AW, A¥H 23 & Aol A g F o] veliA &
& F5 XA AR AW {3 2] BojAv A7 I
Za) 7¥gtEe] 2AE Fol 93t A HAH) 7
Aol Al 27 A& w JY-F (foramen ovale)d] =7
7} 2ol A At HAE F4 A 57 A< (Balloon
atrial septostomy)& A|8& 7A-$7F 13 AR AFAH
AP e s AF 27 ARE ST AR AT
7 algieh

o F-21 7
1995:28:565-70

Table 1. Patients Profiles

Number of patients 73

M:F 45:28=1.6 : 1
Mean Age 19.9£50.6 months
Mean Body weight 7.1+7.4 kgs
average Follow Up 27.1 months

M: male, F:Female

T RE JAM AF FF ANES S H2 3k
2o A ALt A9 oIS gl e 2299 §
A A9)slas HAALs(16~18T)oA &F AA
& AHgElnh FE e AR A 2 AR I
o] A% AR ARE A= A7 4] FH TF
%) 29 (common pulmonary venous sinus)oll M )& g
22 2%} (side to side anastomosis)-2- A| 3 3l FuF A&
W (posterior approach)& Ab&3}glom E& AolorE
A "AANFE A 34 AEE Y3 F o] IS 5
FHAjuke] A 35 A Y sjolo] F§E A W3t W

Fo] AHgE A}t 22 B3 7bed d WA HES
8t 3L 7 $ol Wt e 2 sA 9] F-#] (lobar branch)
74A) AAE FAste] Fiste A= ek RE AY
of 42 A (vertical vein) A FWA & £ 5§ (div-
ision)d}d o AWt $4 AEL dFE A9 HE (per-
icaridal patch)-& ©]8-3}y #&f A|A S} A3 A
<= A AN E(coronary sinus)e 2 AAF A F-ol=
B ANEE AW T4 AEZ L At FA A
F3 HAAlH Al & WAl mFo] FHA j oS AW FF
ALEE JAAA F32 A% (pericardium) & o] 83}
gto} Fglon] $Aute g 2Y HF == Al AW
7 AEg aA §4 AR ohg A o] 431 H A
E¢] 8771 Ao AR AW A4S v
ol Fok £ e Ae 99 W ES WL

EAgd 2L Chi-Square testd] 3 Log-rank test'
& o)ag o J=§ B Kaplan-Meier 42 A4
ot

< =}
FEE LE @A ol Z1ed o AT

o g A7) 7HF A)7HE 120 £ 60.1min ©] I T
fEw xbgt A]7FE 54 + 24.1min o] itk o) 10kg vt
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Table 2. Patients profiles according to the type

Table 3. Mortality rate vs pulmonary venous obstruction

fypel k type 11

; type I . type IV ; obs(+) obs(~)  total
Number of pts  38(52.1%) 21(28.8%) 5(6.8%) 9(12.3%) death(+) 17 0 17
Mean age 2.6Mo 57 Mo 3.2 Mo 5.1 Mo death(—) 21 35 56
Mean Body weight 7.5 kg 5.4 kg 3.1kg 11.1 kg total 38 35 73
Obstruction* 20053%)  11(52%) 5(100%) 2(22%)

Mortality* 7/38(18%) 7/21(33%) 1/5(20%) 2/9(22%)

*: statistically not significant according to the type (p >0.05)

9] At A= w3 AR S 01%6}04 5175 2] ghxjol| A
A=l e S 3 AR A|Z-2 33 + 14.5min o] g
=N

7+ 3 2 2w (Table 2.) A1 AHR-3 o] 387 (52.1%) 2
271 Bt Aol 21 (28.8%), Al & } o] St”‘
(6.8%), E8310] 99 (12.3%)o] ] c}. Al AbR-al o] A
383]]_6— 29;51]t _/':zq x—]uﬂ ° Ea]] _,_td z—lun o2 3 TFE]
v A gl A A o2 87 sgow Ay e
Ate A Ao fREE A9t 48 ol 17
dAe T ANToZ #7 =sich AR e A=
3] Ao IAFE = A7) 28 AL 2F A (hep-
atic vein) ¥ 7} 59 (portal vein) 22 35F == AL}
Zbzk 144 slglon 1e)e] Ao BREE LS gl
3 k(e A AR At e AR Ao
2 A= ey e A AR st ] Bl 4
oh). B33 A= A A AR g ARge]

Zro] vepydct. 7t e whE Alggo] Aol 2k A

A 2R3 o] 24%, AAF o] 33%, A1 o] 25%, &

o] 22% olsler o|AE A BAFH R Fo3t
ztol= gt (p>0.05). A 7o F2HE Al AL
3 o] 53%, Alg3e] 52%, A 3153 0] 100%, 3+ o]
2% olHem o|AE FAFH R {3 Aol ¢A
t(P>0.05). z2vt A #5Fo] Yate] & A&
(Table 3) A= FF-o gzfo] gl 49 Abggo] AN
=A vebted o) EAIEgH 02§23 2o)7} gl
21t} (p<0.01).

gAte] ol wiE AAE B Y v|utdd A
&o] 50%Z 10 o] 14] m]wtolut 14| o]Ake] FAF
2o} B4 vebgouh(p<0.01) Jolo wE sy 5
o] A= 1Y w|ute] x4 £A4 el (p<0.01)
o7 A vho] A Hrle FAAW #Fe ¥ 457}

Abepgol] 2 3 %E v1H& & S alsich

*

s statistically significant (p <0.01)
Obs : obstruction

Table 4. Mortality and obstruction according to the ége

age e I month

L. Month-1 y¢ > I'year
death* 4/10(40%) 13/51(25%) 0/12(0%)
obstruction* 9/10(90%) 28/51(55%) 1/12(8%)

*: statistically significant (p <0.05)

T AVIge g AHedA AW 7 Aoy

3 7N (patent foramen ovale)o] 1T 9
(patent ductus arteriosus)°] Q&= 797} 248, = AF
A= (persistent left SVC)o] gl= 2%} 2# 9livt 2.9]
A AN (cortriatriatum) 5-o] glslow A g s 8A
o] 9o Ard = =) 23 1 A &
pid annuloplasty)— A18%F A% gl

F 5o E2s AFE 59 357 AZY EAVLS
gl am; B9 Fako] e A7) 34 e
1% 189+ F4 845 (balloon angioplasty) & x| & 3}
A 1EE oluAl T2 AEFolv, 192 A4ES 23
Axglovt Ay 9 ggxo g Al gholc) g}k 38 4
el Ae A28 917 (pulmonary hypertensive crisis)
7F AR o] EF 292 A YA 72 Qg Alupa]
B AT 2% #HEuhn) ) A 7lon, T E 1# oA
b4 WAl A% vhe) (complete AV block)7} A <7 o
+ ﬁ‘ﬂ-’rﬂ"z Akl

= APEES 3% FA AT FAE % aeF
*P’o""] 43, A LEYA 9712 Q13 Ababe] 19, HHH
FEF o g Aol 37 T 19 £F &Y, 9%
¥ (pulmonary edema), #14]%}+&= (low cardiac output) =
o] a1t} (Table 5).

Sl FA{o] B A o2 85-& A7 BE I} o3}

o 32 2AME Al Yo FF 34 7172 27170 Y 9]

A3 4> (tricus-

o
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Table 5. Causes of death (operative mortality)

Causes Number
acute myocardial failure 4
pulmonary hypertensive crisis 1
pneumonia & sepsis 3
postop bleeding 1
pulmonary edema 1
low cardiac output 3
unknown 4
total 17

qlom whr] Abe 28 lgd e 13 E Sl AFUD #
Az 3Y At go} gk o] A AR AT
A g5 o) AbEe] AR S AFE A A &
5o o) 2 2AHE Blslon EF A|AE Al
FA} £§11919] & 2 (anastomositic obstruction)e] 7
Hx 2xteo AA & L5 YT T Y

gouk sdel o8 AYZoZ AN Ao, =)

g sake viY 2 AR AR ez #7)9
Fab #3alg £ F A AUt €5 8d F AR
Z42k7) Alwia| 7} A A A-f-olct. o] 2% E3H
9 gao 2 olnA] ARE WA e FE AT BE
shafol| 4] 25 Ate)z} oFzslel e (NYHA Fe D), o9
obr Bgsta glA wskch 27) A 179 S A%
gx}ol| 4] Kaplan-Meiersh] &2 AlARRE 5 AEE-2 97.1
+0.03% o]t}

i &t

Z A BF o] AF=L 1798+ Wilson E-0] AFo2
B3 1951 Muller 50] g2 €4 AR (TF
g A 3 FAWk o] (left atrium auricle)E Z3HE A =3t
o] AFalqct 1) 237 de FHE AR L3 A A9
£3g o] g3l AGEY T Agge] EheH
£3] 44 A Ayt ey dolgateA) FZelle
& 4709w g A A FRHAE A =3
7% 2o Wbz Qs $& AHE U o|Fgo] ol ¥
SR

Darling S-0] 2538 7+ el & 54 2 A A
B3o] 45%H T2 7P B A RS Re|i 3l
A A o) 25%, AlAF sHE-8o] 25%, EFHe] 5% AEE

~

o F-21 7
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AP Yop* 9 B oA AR A 2 AAY
o] @& & A L AA o] A ot A
A 8539 Afole HAY 279 Fio] Yol &S
W) Aol ApE 2971 wskyl wiEelet L AtrE ) 4
A AR glojx] AW FAFAHL F2 53 AN-E
O FYAN L BREE 497 M wowl SR 4
qAHe g A FFEE A% sloer, Ay A4S
E digr) A Ee s SFE $Ade g Ay
HAFHE A+E ok AR Y A ol Y
(portal vein)2. 2 75w 7|} b9, s H o2
F =71 % 3t By A9 i) 952 A
o7 ogze PA AWE e I drfy P 2,

Aol e & A Ao} €F b U o|HE
o] & 3L viXed £ AW FF o) AF FAbe| oF
50% A ol A Eagtcha gk 53 o] AL HFHE=
3] Rt ¢ Aol w2} o] Yehis = vt o
29 AR 328 ASLE A9 100%9A4 elRdri
gt} o) g AR 3RS 75 f o] vele K=
#HE = A 5 HAY0] W F4] oAV FF
s Agdo] 3JANE HI At o] tF-Folztar et
Al AbRE )l A9 Azygos veinSE FF-dul= A9
100%, A o2 7L & 65%, THAH o2 J5
D= 40%9] e vehdy 715 3] Ade] #5 F
71BA e FAFY Ao)oA EA o] eyl
ol AR A4E o 5~10%0 A el F2 2
A} A E) e $-9loA A7 3 RS /4 ANE
qF AA I} Fobr el E Fo) EFYO A=
40%0o A rehdera e,

%7 ¥ ApES wazbeie) 2o 7} 9le] 2~20%7}
A B sk glem e Al 1S HadEst $17]
(pulmonary hypertensive crisis)2ti itk 7] Abg& o
olghgol elAE S gtz AAY A 3
zto] 714 e U £F 670 el vepde A3
25 P2 Q& 3F T2 2 ARF 5o FA7 et
A Rk Ak ) abSAl et Aol E AR A=A
& 4 A JAFE AF AEA 2 AYH F3 L 5o
32895 o} W& Ao] Fasich FEFAY JFA2
5~10%9) A Vel E3-¢l e Af3tE s vehd
t}a b 53 uby (interrupt or contineous suture)ol] ot
£ Aol gl Aoz v AT 4] dRezdl
3 A5Es & R3S e 2 ool 0%H =] AE
2 A&sE 2o g gl Fatel AA Ared: we A

—568 —



o] F-9{ 7|
1995:28:565-70

$7F Wola gt A Al A A Q] 1)
EFo 2 gAY A FHF ARkt T F
A] (endothelial hypertrohy)w]-F-¢ll A7t} e}, o] &
F dulel A7e &4 s =77 Ak A9l
ol A7 AFES e dF= e Ao FHoigld

14,1517~ 20)

4 B

A& st o 3 FReF A e e 1980 1Y
e 19939 10¥71A] 7380 9) S8 A W #F o) AF& A
3l o} 22 A3E A

1. Yy v &S M:F=1.6:1 224 FA}dl Bt HF
A% 2D AL 27199719 D 7.1kgol )

2. Al A3 o) 38% (52.1%) 8.2 7} Bk AlAF3 o)
217 (28.8%), A& 3}4-3Jo] 57 (6.8%) E§3]o] 99
(12.3%)0] A&}

3. H A 3572 o] e A7) 38R 52%°]H
o 7}t o) utE AW 7o) I} e AF
ArR-3J o] 53%, AAEe] 52%, A% -3 o] 100%, &
§Hao] 2%l ot A H o2 {23t 2lo]= §U
t}(p>0.05).

4. oo AFREE 23% o) 7t e & Aptg-9] 3}
ol BAIFA o §23) ol >t A F
79 @& 5o @ AlggelE & 2o]7) gle] 9
A9 872 P&o] & AF Abdgo] ¥ FA] et
w} (p<0.01).

5. 3ol & APHEE 2 17)Y w|ake) ool A A}
whgol A Vel (P<0.01)0] Aol A] A
A HF9 JIFx FAAHLR FosH Fot(p<O.
01) A= BF g zfo] A& =ZA FYE vA=
A& & g ek

6. Bk7) AP 28l =7] AP’ 1798 A&7 #
2ol 4] Kaplan-Meier ¥loll o8] A4 54 &L
97.1 £ 0.03% olgct 7] Apd R B354 fahe
2 oA A3t ' A 19E A7 RE F
259 A g3 3
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