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Pulmonary Vein Anomaly — 4-Level Hierarchy
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SECTION 2

Total Anomalous Pulmonary
Venous Connection (TAPVC)

Def) 2= pulmonary vein 0| RA EE+= systemic venous circulatioL 2 HZA k| = Mz,
Pulmonary vein 2| obstruction S =7} A& d1tF A785t= 71 S8 QAL
Rate : 1~ 1.5%
Must !! : R-L shunt (PFO/ASD, VSD, PDA..)

Postop mortality : < 10%



TAPVC - CLASSIFICATION

Darling classification — 4 types

Type | - Supracardiac

Vertical vein —innominate vein / SVC / azygos vein
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TAPVC - CLASSIFICATION

Darling classification — 4 types

Type Il - Cardiac

Coronary sinus or RA direct conncection

Left ventricle

15~20% '
> /
Connection O %O} obstruction risk 7t R & . f

Right atrial mouth :
of sinus

Paediatric cardiology 3rd, Fig 24-8
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TAPVC - CLASSIFICATION

Darling classification — 4 types

: Body of left atrium Confluence
Type Il - Infracardiac
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TAPVC - CLASSIFICATION

Darling classification — 4 types

Supracardiac connection

Type IV - Mixed

Cardiac
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Paediatric cardiology 3rd, Fig 24-4
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TAPVC - PATHOPHYSIOLOGY

Obstruction — & AiulE AM™HSI=

H|2§ 7| (Mavroudis Table 34.1)

Intrinsic: 7H & & %M.confluence-connecting vein @2}, &= infracardiac 4 22|
solid organ S}

Extrinsic: 7| 2tX|-I{| 52 AtO| "vice" 28} (supracardiac), s a & K|, F2
esophageal hiatus(infracardiac)

Restrictive interatrial communication

Pulmonary artery

Bronchus

Pulmonary venous
channel in vice

TAPVC
Paediatric cardiology 3rd, Fig 24-6

S AL QIXf
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Table 34.1 Mechanisms of obstruction in TAPVC.

Intrirsic
sbemosis

Stenosis of the individual pulmonary veins
Stenosis of the confluence

Stenosis of the connecting wein (single or
multiple)

Stenosis at the site of the abnormal connection
drainage into a solid parenchymal organ
(infracardiac type)

Extrinsic
COMPression

Anatomical “vice” position (supracardiac type)
between bronchus and pulmaonary artery

Connecting vein antenor to aortic arch
(supracardiac type)

Small esophageal hiatus (infracardiac type)

helimec] Cambination of intrinsic and extrinsic
COMPression mechanisms

Restrictive
interatrial
COMmMmunication

Mavroudis, Table 34.1 11/ 47



- PATHOPHYSIOLOGY

TAPVC
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TAPVC - DIAGNOSIS
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TAPVC - PREOPERATIVE MANAGEMENT
Obstructive TAPVC — S+ At=o| o1 3}

LH ot MX| (2o H2HH)

100% At + 1t2H7| 2 PaC02 <30mmHg R X|, 548 LZU2Z { =
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=
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TAPVC - SURGICAL PRINCIPLES
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TAPVC - REPAIR — TYPE |
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TAPVC - REPAIR — TYPE | ’ Crista terminalis
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TAPVC - REPAIR — TYPE Il

Cardiac Type 11’3 — Coronary Sinus Unroofing

Tricuspid valve

Foramen ovale

1 SAULEIN > ZEE coronary sinus 201 (ZE | WO HY o X|H) W i
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TAPVC
Operative Technique Atlas, Fig 8-2



TAPVC - REPAIR — TYPE Il

Cardiac Type 11’3 — Coronary Sinus Unroofing

1 SAULEIN > ZEE coronary sinus 201 (ZE | WO HY o X|H)

2  Foramenovale 22 ZHs) 4S5 A0 2 72 Ed
3 Coronary sinus A| &2 ZHdY F2 2 HI45H0 unroofing
— AV node-His bundle &4 F2

4 tdpatchE2 532 H2 — S-S AV node F2I0M 2HEF(CSH)
OZ HiX[SH M=H 2=
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TAPVC
Operative Technique Atlas, Fig 8-2



AT
N

NI

Mavroudis, Fig 34.4
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Stark, Surgery for Congenital Heart Defects, Fig 24.11, 12



Van Praagh technique
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Stark, Surgery for Congenital Heart Defects, Fig 24.11, 12 Stark, Surgery for Congenital Heart Defects, Fig 24.13, 14



TAPVC - REPAIR — TYPE Il

Infracardiac Type
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TAPVC - REPAIR — TYPE IV
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TAPVC - ADVANCED TECHNIQUE

Sutureless (In Situ Pericardium) Technique

70'8 (Lacour-Gayet, Najm S 1996-99)

FIXIHE £
©®  =FMHEPVo) o ER
@  YRAHE X 20 oYy

TAPVC

x|
AS g F=H MY (in situ pericardium)0f =

Mavroudis, Fig 34.8

Lung parenchyma
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TAPVC - ADVANCED TECHNIQUE

Sutureless (In Situ Pericardium) Technique

7H'E (Lacour-Gayet, Najm S 1996-99)

TAPVC

x|
A2 MY =¥ MY (in situ pericardium)O]

Cumulative proportion free of recperation or death

0.8
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0.0

- --- sulureless rapair
— CHhar rapair techniquas |4
p=0.04244
0 5
Tirme {yrs)

Figure 34.9 Unadjusted freedom from reaperation or death for
patients with post-repair pulmonary vein stenosis stratified by
sutureless techmnigque versus other surgical technigues, (Reproduced
with permission from Yun et al. [74].)

Mavroudis, Fig 34.9
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TAPVC - OUTCOMES
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Figure 34.6 Actuarial survival stratified by the presence of simple
total anomalous pulmonary venous connection {continuous line)
wersus total anomalous pulmonary venous connection associated
with other complex cardiac anomalies {dotted line). (Reproduced 29/ 47
with permission from Caldarone et of. [36].)
Mavroudis, Fig 34.6
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TAPVC - THE FEARED COMPLICATION

=2 I|7d M % (Post-repair PVO)
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Figure 34.7 Survival after repair of total anomalous pulmonary

senous drainage (<30 days mortality excluded) for all patients
TAPVC «continuous ling) versus patients with post-repair pulmonary vein 30/ 47

tenasis (PR-PYVS; dotted line) {p < 0.007). (Reproduced with

sermission from Caldarone ef all [37].)

Stark, Surgery for Congenital Heart Defects, Fig 24.21

Mavroudis, Fig 34.7



TAPVC - SPECIAL POPULATION

Heterotaxy & 2 TAPVC
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SECTION 3

Partial Anomalous Pulmonary Venous
Connection (PAPVC)

Def) ot& Hf| MX| 2= & (1~371 ‘)| drain O]
RA / Systemic venous circulation2 £ HZZ|H, Lt

A= EEH2 LA HZE.

o
St

Mot o

t

0%

ot AHE| :

RUL (+ RML) — SVC / RA

> 80% Of| A sinus venosus ASD =t

HE M 2| : R-L shunt — RA volume loading, TR,
Atrial arrhythmia

7|El A& 22| : IVC(scimitar), left SVC,

Innominate vein, coronary sinus




PAPVR - SINUS VENOSUS ASDH

Primary
incision

Baffle Repair vs Warden Procedure o

£t patch Baffle PP pleritlionn
2 28|A7|E HE

C

Right superior
pulmonary vein

By

Anomalous RSPYs

Sabiston, Fig 115-3

S A% H{H M vl S 2m| 2l (unobstructed) 2 EA 0| HZA + baffleO| SVCEFE UX| L =E A7

PAPVR - Scimitar

Operative Technique Atlas, Fig 7-2 33 / 47



PAPVR - SINUS VENOSUS ASDH

Baffle Repair vs Warden Procedure

Warden Procedure (1984)
SVCE Ol I8 =
RA appendage0f M2

-\_.,.,0“

“

Stark, Fig 25.9 — Warden Procedure (RA appendage =2/ Mavroudis, Fig 16.9
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PAPVR - IVC &Y

Scimitar Syndrome

Sl L3t g S8 0| Ab

Qm A | f curved vein(scimitar vein)& E9j| IVCE
HioH —» S5 XMO| A 7| H(scimitar) Z &

L MYy, SESME aortopulmonary collateral,

Hz22s s 7ts

= 7HR| Y4y

FotY: 55 M2 H,
20l/491%: Zo|3

T& ™= 371K
@ Tunnelling — IVC LH Z 0f| patch baffle & X3l scimitar vein
2 ASD &Sl Zeltoz F = (RHHA 7c><3:>k [OLt Mz &)

@ Direct reimplantation — veinS IVCO|A| &2| 8} ZpAl gt

of 4 M2 &2 MYHE e ED)

® Pneumonectomy — M oF I MY M + 0@ Al 1

PAPVR - Scimitar

Tortuous
pulmonary vein |
to right atrium

Paediatric cardiology 3rd, Fig 24-35
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SCIMITAR SYNDROME - SURGICAL TECHNIQUE

Tunnelling vs Direct Reimplantation

@ Intra-atrial (IVC) Tunnelling

Scimitar vein 7T+ £-& ASDE X|L} ZHMEMIEX] R £ 5H= patch tunneling — IVC obstruction 2 Stark, Fig 25.13, 14, 15

PAPVR - Scimitar 36/47



SCIMITAR SYNDROME - SURGICAL TECHNIQUE

Tunnelling vs Direct Reimplantation

@ Direct Reimplantation

”QA

Vein2 IVCO| A £2|3} LA appendage E= S 80| X 12t Stark, Fig 25.16, 17

PAPVR - Scimitar 37/ 47



SECTION 4

Cor Triatriatum

or triatriatum
Anatomy i
Common pulmonary veinO| ZA 0| E 2t S8 — fibromuscular membraneO| Zf &l ¥ S
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| anomalous pulmo

ary atrial chamber receiy

Lam &2&

Type A (~2/3): % BH 7t ZE HEY =8, 99| fenestration2 £ ¢ MHQt n&
Type B: CSE TAPVCS| ¥

Type C: HEY-22| MH 2t & &

N
2 r'||r'-:__1 FJ.J|[11-:.:-F'|.'IF'-.' veins connect normal ¥

2. Bemaining pulman eins connect anomaloushy

ojo

b Accessory atrial chamber receives part of pulmonary veins
and ¢
1. N t niarmal ¥

Cor Triatriatum - PV Stenosis
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Cor Triatriatum A

Flap valve of oval fossa
L D%
TR
If - [ Right atrium |
-
-

N
7 &

Distal chamber|"

) Flap valve
| Dividing fibro-muscular partition

3

[

4

| Pin-hole meatus in dividing shelf |

' ‘Av',
\

Paediatric cardiology 3rd, Fig 26.1, 2

Cor Triatriatum - PV Stenosis

B Qbstructing
membrane

Mavroudis, Fig 35.3
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Cor Triatriatum A B

Variations Sve REV

Cor Triatriatum - PV Stenosis

Mavroudis, Fig 35.4
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Pulmonary
veins

COR TRIATRIATUM - SURGICAL REPAIR A

Obstructing
diaphragm

Membrane Resection — two way

x}al

A XX ™

TH d

o
rl
ol
H
e
1
W
ic|
40
Rl

Interatrial groove 2 20f| A| ZHal gk = |

— 0+O| fenestrationS £

Figure 35.5 The obstructing membrane is resected; injury to the
mitral valve and left atrial wall is avoided. (Reproduced with
permission from Arciniegas et al. [14].)

Cor Triatriatum - PV Stenosis

Pulmonary Fenestration

vein

Left atrial
incision Obstructing
diaphragm

Mitral

(9
)\
‘ valve

Incision through
fenestration

Operative Technique Atlas, Fig 9-1 42 / 47



COR TRIATRIATUM - SURGICAL REPAIR

Foramen

— ,‘ — Obstructing
diaphragm

Membrane Resection — two way

Trans-septal approach
LAl =)

- foramen ovale £ % septum 2 X

Incision of

=
atrial septum
- SHE = 2I5tH S 2t M| A

Obstructing
diaphragm

Pulmonary
vein

Pericardial
patch

cor triatriatum
membrane

Cor Triatriatum - PV Stenosis Stark, Fig 24.24, 25

Operative Technique Atlas, Fig 9-1 43 /47



PULMONARY VEIN STENOSIS

HEE o8N HE — =

E

EH| 2} &

et 2 & (Ward)

@ Long-segment hypoplasia — H| W M& =527 ,
5 1

@ Discrete diaphragm/web — =24 Z9Hd o &}

® Focal intimal fibrosis — =24~ L2 432}

LA

ot

Yot A S THE myofibroblaste| S414 LH2f H]

— neoproliferative process /j
=T g St ¥a|7|d — d2t XpN 2| HetA

Figure 35.7 Types of pulmonary vein stenosis. 1, Long segment hypoplasia; 2, Discrete diaphragm; 3, Focal intimal fibrosis. (LA, left atrium.)
{Reproduced with permission from Ward et al. [32].)

Mavroudis, Fig 35.7
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PULMONARY VEIN STENOSIS

Az =t 8H

Xz

Pericardial patch angioplasty

Ring/web excision

Stent ( drug-eluting)

gL
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CH7| & &

i

Lung transplantation = (~50%)

Antiproliferative therapy(&tAtM, SHHA| S)°

Mavroudis, Fig 35.8

Cor Triatriatum - PV Stenosis 45 [ 47



TAKE-HOME MESSAGE
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