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Introduction

Recently patients with congenital heart disease (CHD) can survive
long term thanks to the advancement of surgical procedure and
subsequent medical treatment, and diagnostic radiologists
encounter the images of these patients with increasing frequency.

As most of the patients present with residua, sequelae or
complications, radiologists need to have enough knowledge of
them.

In this presentation we will especially focus on various image
findings of late complications and sequelae in the patients and

consider what is valuable information and suggestion to clinicians.

Especially, long-term management in the CHD patients after Fontan procedure is

not yet satisfactory. The hemodynamics after Fontan procedure is quite different

from normal biventricular circulation, and late complications are major problems;
so-called post-Fontan syndrome.

The Fontan procedure is a palliative
operation performed in patients with a
functional or anatomic single ventricle,
that refers to any operation that results
in the flow of systemic venous blood to
the pulmonary artery without passing
through a ventricle, and the single
ventricle provides systemic blood

flow. Fontan circulation is characterized
by high central venous pressure and
low cardiac output, that progressively
decrease function of all organ systems.
Liver dysfunction, protein-losing
enteropathy, plastic bronchitis, collateral
vessels are often observed in the
follow-up period after CHD operation,
especially Fontan procedure.
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A. Cardiac insufficiency

Multiple mechanisms induce cardiac insufficiency in postoperative CHD patients, which invoive too much
enlargement of ventricle, inability of the systemic ventricle, pressure overload, blood flow imbalance,
abnormalities of myocardial tissue and deformity of thoracic cage.

Cardiac enlargement

&)

Arrhythmias
Arrhythmias are the most common long-term complications in patients after CHD operation, and which increase with aging and
lesion complexity. All types of atnal and ventricular arrhythmias occur, and multiple types often coexist. The cause lies in injuries
of the sinus node or atrium during operation. The internodal conduction pathways are inerrupted, and reentry circuits are
formed. Especially patents after classic Fontan procedure (atriopulmonary connection) have a risk of atrial arrhythmias due 1o
severely enlarged right atrium. Atrial arrhythmia was caused due 1o blood stasis, increased blood viscosity, and leads o
thromboembolic complications. Thus, anticoagulation therapy is recommended for patients with atnal arrthythmias. The
treatment of arrhythmias includes antiarthythmic drug therapy (Amiodarone and B-blockers), electrical cardioversion,
implantation of a pacemaker and implantable cardioverter defibrllator (KCD)

57y.0. female

| spid valve replacement and ASD patch closure (40v.0.)
(Ebstain’s anomaly, ASD)
Cakified and non-cakified plaque doposits on antificial tricuspid valve during

long-term use after valve replacement. Artificial valve stenosis and
regurgitation, severe dilatation of right atrium and nght ventricle were induced.
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&. Liver dysfunction

Postoperative CHD patients are placed under conditions with such as long-term hypoxia, low cardiac output,
elevated central venous pressure and multiple microthrombosis. Chronic congestive heart increases hepatic
venous pressure, which leads to congestive hepatopathy, portal venous hypertension. Furthermore, portal
hypertension leads to splenomegaly and portosystemic shunts. Liver dysfunction causes coagulopathy,
immunodeficiency and development of liver cirrhosis, Patients with liver cirrhosis have a risk of hepatocellular
carcinoma.

Passive hepatlc oongestlon
19‘]0"’13& Fontan § R rdiac TCH Tl

(Asplenia, AVSD, Single RV, PS, TAPVR)

Hepatomegaly, lobulated liver contour, heterogeneous, mottied and reticulated mosaic liver
parenchyma with poorty enhanced areas, pernportal low attenuation (perivascular
lymphoedema) are seen

Dilated IVC and hepatic veins (~» ), esophagealparaesophageal vances(—» ) and
gynecomastia ( ) are accompanied

Especially after Fontan procedure (in Fontan circulation) patients often suffer from congestive liver
dysfunction, called Fontan associated liver disease (FALD). Progression 1o cirrhosis is observed in
patients within 10 years after the initial Fontan procedure.

Multiple regenerative nodules in cirrhotic liver

35y.0, male FDA 3y (PDA)

Multiple liver nodules in cerhotic bver are shown on CT, Gd-EOB-DTPA MRI and US.

Contrast-enhanced CT during the portal venous phase shows heterogeneous shightly high attenuation lesions

MR shows multiple lesions, which are moderately high intense on T1WI, high intense on T2WI1, DWI and ADC map. Arterial
phase of enhanced MRI shows enhancing lesions, and hepatobiliary phase shows moderately high, iso or moderately low intense
lesions. US-guided needie biopsy was performed in two lesions («» ) («» ) . They were pathologically diagnosed as
regenerative nodules

Hepatocellular carcinoma (HCC) in cirrhotic liver

29y.0, female edur WY1
(Het wuLuy |P\A,-p‘ nia) Sn‘-:;lc ve nlm_k- TGA, AVSD)

oW | ADC map

Arterial | portal venous
oqutl-bnumI hepatobikary phase

Liver cirrhosis with nodular surface, ascites and splenomegaly are shown on MRI

MRI reveals a nodule in diamater of 15 mm with moderately low intensity on TIWI, moderately high intensity on T2WI,
restricted diffusion on DWI and ADC map, homogeneous arterial enhancement, and completely washout on the
hepatobiary phase at S4 of the liver. This nodule was finally diagnosed as HCC

Amiodarone hepatotoxity

Amsodarone is an iodine-containing antiarrhythmic drug. Amsodarone is a highly effective treatment for supraventricular and
ventricular tachyarrhythmia. Long-lerm admnisiration of this drug causes hapalotoxicity due 10 iodine accurmulation in the liver
In adddtion, the lungs, myocardium, thyroid, spleen and pancreas are also iodne deposited organs. Amiodarone could be
associated with several serious adverse offects. Amiodarone hepatotoxicity is characterized by histologic steatosis,
inflammasion, fibrosis, and phospholipidosis, and it may progress to cirrhosis and result in decompensated hepatic falure, CT
shows diffuse high attenuation of the liver parenchyma, which is depend on iodine concentration in liver and reflects the lissue
level of amiodarone, and this image findings may be useful to detect the degree of toxicity.

289y.0. female Fontan procedure (Asplenia, Dextrocardia, DORV, TAPVR, Bilateral SVC)

Hepatic congestion and fibrosis
was demonstrated

1. hetercgeneous, mottied and
reticulated mosaic parenchymal
patiom

2. multiple patchy parenchymal
areas with peripheral low
attenuation

3. periportal low attenuation
(perivascular lymphoedema)

This patient has taken amiodarone (200mg per day) for
more than 10 years agains! the refraciory paroxysmal
supraventricular tachycardia. Asymptomatic kver enzyme
elavation was observed. Non-enhanced CT shows diffuse
high attenuation of the liver parenchyma

C. Protein-losing enteropathy (PLE)

Protein-losing enteropathy (PLE) is defined as excessive loss of proteins across the intestinal mucosa, and
that leads to refractory ascites, generalized edema and pleural effusion. PLE is rare in the early years after
CHD operation, and increases with time progress. The prevalence of Fontan-associated PLE is 11.1%
The etiology of PLE is unknown, However, PLE is considered to be caused by high systemic venous
pressure, low cardiac output and high pulmonary vascular resistance. PLE often leads to hypoproteinemia,
immunodeficiency, hypocalcemia, and coagulopathy. The prognosis is poor, and about half of the patients
die within 5 years.

Technetium 99m-diethylenetriamine penta-acetic acid-labeled human serum albumin (" Tc HSA-D)
scintigraphy is the most valuable diagnostic method.
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Plastic bronchitis is a rare but serious complication of the Fontan procedure, occurring in less than 1-2% of
the patients. It is characterized as noninflammatory mucinous casts that form in the tracheobronchial tree
and obstruct the airway

Although the etiology is unclear, it is considered to be associated with high central venous pressure, and
multiple lymphatic collateral vessels lead to the development of lymphoalveolar fistula and bronchial casts.

Abdominal scan after intravenous
adminstration of "™ Tc HSA-D

An abdominal image at 4 hour 15 mun after
injection shows the leakage of the
radiosotope from bicod Into smaill

ntestine

The radicisotope n large imMestine was
shown at 24 hours

0. Plastic bronchitis

: (Asplenia, AVSD, cTGA. PA, TAPVR)
at the onsém

Bronchial cast after expectoration

2 weeks before the onset
Lt lower bronchus s visible

at the onsel of dyspnea
P Lt lower bronchus is not visible due to
the presence of bronchial cast

Codl embolizason of APCs (acrioputmonary coliaterals ) from Dilators intercostal atenes

. subscapular arftery and Dilplersl Subphrenic arlenes are 3is0 seen on chest X3y Images

. Collateral vessels

Pulmonary arteriovenous malformations

Pulmonary artenovenous malformations (PAVMSs) are structurally abnormal vessels that provide direct capillary-free
communication between pulmonary artery and vein. PAVMs is developed by the unbalanced pulmonary perfusion of
hepatic venous blood flow after CHD operation (especially Fontan procedure) and seen in the affected lungs with a lack
of hepatic venous blood flow. Decreased hepatic venous return results in abnormalities in angiogenesss. Precursors of
angiogenesis inhibtors are produced in liver, and a reduced exposure of angiogenesis inhibfiors in pulmonary vessels is
considered to be the main cause of PAVMs

13y0. male |

Diffuse PAVMs (s ) of the rt. upper lung are seen on selective anglography of rt. upper pulmonary artery ( )
Rapid filling of the pulmonary vein (= ) is seen in the caplillary phase

Veno-venous collaterals ( Veno-venous shunts ; VV shunts )

( Communication between systemic vein and pulmonary vein or left atrium )

Veno-venous collaterals occur in patients with chronically elevated systemic venous pressure, such as the Fontan circulation
These collaterals result in connections from the systemic vens (vena cava or innominate vein) to the pulmonary veins or to
the loft atrium, These collaterals act as a right-to-left shunt, causing systemic desaturation, contributing to the polycythemia,
and also posing a sk for paradoxical embolism. These can be treated with transcatheter embolkzation, but often re-grow.
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Aortopulmonary collaterals

Aortopulmonary collaterals (APCs) is a left-to-right shunl. Hypoxia is a potent stimulus for the development of APCs.

These collaterals supply blcod from the systemic arteries to the pulmonary circulation, and may results in volume overioad of
the systemic ventricle, increased pulmonary blood flow and pressure. APCs typically arise from the descending aona,
intercostal arteries, internal mammary artenes, subclavian artery branches and bronchial arteries

(Dextrocardia, SV. DORV)

11y.0. male

subdlavian a. =~ . subscapular a. - . PA

APCs from rt. internal mammary artery are remained afler coil
embolization of rt. intercostal arteries and rt. subscapular artery

. Coagulation abnormalities

Coagulation abnormalities are highly prevalent after CHD operation. The cause is multifactorial (abnormal
venous flow, low cardiac output, the lack of AV synchrony, polycythemia due to chronic cyanosis, and
abnormalities of the coagulation cascade, multiple suture sites, prosthetic materials, blind cavities).
Thromboembolic events (pulmonary embolism, cerebral infarction, and so on) are often observed.

Silent pulmonary thromboemboli have been reported in 17% of adult patients following Fontan procedure.

Thrombus in the conduit

Thrombus in right ventricle
35y.0. female | )

(PA/VSD) 12y.0. female | xtracardine TCPC: 2y8m) (TA)

A thrombus was gradually
developed in the conduit

The right ventnicle does nol
function due o tricuspid atresia,
and thrombus is formed in the
venincie

Cerebral infarction

Alrial arrhythimeas, blood stasis and increased blood viscosity may lead 0 intraatrial and intraventncular thrombus and
ischemia of multiple organs. Cerebral infarctson rates in postoperative CHD patients have been reponed as 9 1o 12 times
higher (<55y.0.) and 2 10 4 imes higher (55-64y.0.) compared o the general population

Ty0. male

(ASVD)

An aneurysmal protrusion of
the left ventricle was seen,
and in which thrombus
formation due 1o blood stasis
was suspected,

2 days after the onset (mid 1. hemipares:s)
Brain MR! reveals acute infarction in rt. basal gangha

19y.0. lemale sssic For Proce e (8y0 (TA)

Multiple oid infarcts in it. cerebral white
matter accompanying brain atrophy are
shown, MRA shows severely narrowed distal
branch of It. MCA.

Intestinal ischemia

29y0 male | (Doxtmc‘um 2, SV)

Contrast-enhanced CT shows circumferential wall
thickening and submucosal edema involving the
ascending colon. Poor cardiac output and
microembolism were considared 1o be the cause of

colonic ischemia

Myocardial infarction
14y0. male VSD patct ’ (VSD)
| Contrast-enhanced CT shows
subendocardial low atlenuation area in
the base of left ventricle; which indicates

fat deposition in chronic myocardial
Infarction,

. Organ atrophy
Atrophy of organs may be induced by hypoxia due to intraoperative low blood pressure or chronic low blood flow.

(SV, Asplania, persistent 1. SVC)

Brain atrophy is considered to
occurr due to reduced
cerebral blood flow in the
second Fontlan operation

Transient brain atroph 2y.0. male (PAVSD)

CT at 17 days and MRI at 44
days after Raslelli procedure
show brain atrophy in bilateral
frontal and temporal lobes
On MRI at 44 days, a
periventricular hyper-intense
lesion appeared

One year after, these
abnormalites were cbscured
This image findings may be
associated with transient
cerebral ischemia during
surgery and recovery

LS
17 days
after operation

2 days
before operation

44 days
afler operation

1 yoar later

H. Bleeding tendency

In postoperative CHD patients with cyanosis, thrombocytopenia, abnormality of platelet function, decrease
of coagulation factors are often observed. Moreover, vascular shear stress increases when red blood cells
increase, and the increased production of nitric oxide and prostaglandin induces arteriolar dilatation and the
growth of capillary vessels. In addition, these patients often take anticoagulants or antiplatelet agents.
These factors leads to bleeding tendency.

Traumatic subdural hematoma Subarachnoidal hemorrhage Cerebral hemorrhage
3y.0. male

(De-'ro( ardl.} SV PS)
under long-term oral
anticoagulation (warfarin) therapy

Q

18yo male 19y.0, female

(HLHS) (TA)
under oral anticoagulation
(warfarin) therapy

under long-term antiplatedet (low
dose aspirin) therapy

A history of head trauma
Traumalic subdural hamatoma is Seen

Traumatic subarachnoidal hemorhage
n it ambsent cislem was observed

During hospealization for Yeatment
of pneumonia, acule hemarrhage
with mass effect in it fronssl obe Is
soen

Massive ovarian haemorrhage

22y.0. female VSDIASD M @ replacement usng mechar
under long-term oral anbwagulat-on <war1ann) therapy
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Pemormhage asofes  ~& exravasaton of confrast media

(VSD, ASD, CoA)

corpus uteum cyst
Thes patient presented 1o the emergency depanment with abdominal
pain and vomiting at 21 days after menstruation (Luteal phase)

Huge ovarian bleeding (intraabdominal hemorrhage) was seen

Pseudoaneurysm
11y.0. female Fonla 0 | (PAJIVS, HypoRYV)
under long-temm oral ant;coaguﬂataon (warfarin) therapy

Psaudoaneurysm Supedficial orcumiilex lac artery Femoral artery

She found an enlarging subcutanecus mass at the puncture site at 14 days after cardiac catheterization
A psevdoaneurysm in diameter of 21mm arnising from rt. superficial circumflex lac artery was seen

I. Gallstone

Gallstone is one of the well-known major complications in postoperative CHD patients with cyanosis. Cyanosis
induces secondary erythrocytosis 1o maintain adequate tissue oxygen delivery. Thus, increasing heme
breakdown and bilirubin production is a major factor in the pathogenesis of gallstones. Aimost 1% of the
patients with cyanotic CHD have gallstone in Japan

2y.0. female f (HLHS)

She presented with vomitng, Elevated serum bilirubin level was observed
Gallstenes and CBD stones were seen

Ceftriaxone associated biliary pseudolithiasis

Approximately 40% of ceftriaxone is excreted into the bile and concentrated in the gallbladder, High concentration of
ceftriaxone-calcium complex in galbladder induce gallstone formation

dio male (cTGA, VSD, hypo RV, CoA)

He complaned of right hypochondralgia and vomiting after the administration of antibiotics (ceftnaxone 120 mg'kg/day) for
6 woeks with suspect of infective endocarditis, CT showed galisiones and CBD stones. Finally ceftriaxone associated
biiary pseudolithiasis was diagnosed

-

J. Infections

Right-to-left shunt does not pass through the pulmenary circulation, where bacteria are intercepted by
phagocytosis. This allows direct entry of the bactenal nest 1o systemic circulation, Additionally, polycythemia
and organ hypoxemia create favourable circumstances for the development of abscess. Systemic infections
such as pneumonia, lung abscess, infective endocarditis, brain abscess are frequent in patients after CHD
operation.

Infective endocarditis (Vegetations)
Patents with prosthetic valves are especially prone to endocarditis. The risk of infective endocardilis is very low when the

posioperative CHD patient has a left-lo-night shunt or valve stenosis; but it increases in the patients with complex cyanotic CHD,

a residual ventricular septal defect or prior palliative surgery. Infective endocarditis arises when an adherent platelet-fibnn nidus
becomes secondarily infected and produces vegetabons, which directly damage the endocardial tissue and valves.

2y.0. male SO patct roct e (100 (TAC)

contrast-enhanced CT.
The vegetations (fibrous tissue and fungus) were surgically removed dwring
the second cardiac surgery

Brain abscess

11yo. male Fontan (Dextrocargia, DORV)

He presented with headache, vomiting,
nght incomplete paralysis and
disturbance of consciousness

Brain CT and MR show abscess in It
cerebral hormesphere.

It is hypointense on T1WI,
hyperintense on T2WI| and DWI with
capsular enhancement on Gd-
enhanced T1Wi and surrounding
edema,

Drilkng drainage was performed. 10cc
of yellowish gray liquid with irritating
smell was aspirated

Befom procedure During drainage therapy 1 year later

Lung abscess

Abscess formabion in rt. lung is more obvious on
contrast-enhanced CT

Postoperative CHD patients with cyanosis have a
risk of pulmonary infecton due to hypo-perfusion
of the kung

Septic pulmonary embolism
Pulmonary seplic embolism is caused by sepltic thrombi moving from primary infection site into pulmonary circulation
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. Pulmonary congestion, Lung damage

In postoperative CHD patients, lymphatic circulation may be affected by high systemic venous pressure and
impaired thoracic duct flow. Increased pulmonary lymphatic pressure results in interstitial pulmonary edema
or lymphedema, and leakage into the thorax or pericardium leads to pericardial and pleural effusions.
Moreover, chylothorax is caused by injury of the thoracic duct, venous or lymphatic congestion, central vein
thrombosis, or diffuse injury of mediastinal lymphatic tissue. Chylothorax is particularly frequent in patients
with the Glenn shunt and Fontan procedures.

48y.0. female
(Single LV, VSD, PS)

In bilateral lungs, there are multiple,
dfferent sized lesions mainly
dsinbuting in subpleural areas
Small abscess cavitles ( —* ) and
feeding vessel sign (== ) are also
demonslrated,

Pleural effusion

19y°'em3‘e
3N prox re |8y \TA:.
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Pulmonary congesuon

25y.0 female (PAVIVS)

Intersttial pulmonary edema (ground-glass
opacites, smooth interiobular septal
thickening) in rt, lung is seen

(Dextrocarda, DORV)

Multiple vegetations (arrows) at the pulmonary and aortic valves are shown on

RL pleural effusion and bilateral
hilar haze are seen

RL interstitial pulmonary edema, rt. pleural effusion, enfargement of bilateral pulmonary
vessels and cardiomegaly are seen

Lung damage

Lung damage commonly occurs due to pulmonary congestion, daphragmalic injury, diaphragmatic paralysis, resinctive
thoracic cage after thoracotomy/stemolomy, abnomalities in lung parenchyma, lung hypoplasia from aftered blood flow,
drug toxicity, and so on. Restrictive lung disease s especially common in patients who have undergone multiple
slemolomies

2yo.male . m-BTS (Bm) (TOF)

oYl

Focal air trapping

\ : Lower attenuation area (aw
trapping ) due to broncheolar
collapse in IL. upper lung is
soon

e B ’

2% as

(PAVSD, MAPCAS)

Mosaic pattern of attenuation and atelectasis
( ) dué 1o smail air way obstruction are
seen in biateral lungs

Pink arrows ( ) indicate lower attenuation
areas (air trapping)

Atelectasis air trapping

L. Diaphragmatic paralysis

Diaphragmalic paralysis occurs due o phrenic
nérve injury after CHD operabon

If the left hemidiaphragm is higher than the
right or the nght is higher than the left by more
than 3 cm on chest x-ray, it is diagnosed with
diaphragmatic elevation. If diaphragmatic
paralysis is suspected, chest fluoroscopy or
ultrasound scanning is useful to examine
diaphragm mobilty. In cases of phrenic nerve
paralysis the affected diaphragm maove
paradoxically upward due 10 negative inira-
thoracic pressure durnng nspiration
Diaphragmatic paralysis may lead o
puimonary dysfunction and attendant
pulmonary complications

Transthoracic diaphragmatic plication is an
eflective treatment.

19y.0. female Cl Fontan proced (TA)

Deep Inspiratior

Rt diaphragm maove normadly ( )
However, It diaphragm does not move downward with inspiraton ( )

Atelectasis assocuated wnth dlaphragmatnc paralysis

3y.0. female
tOowocardm S-rqln LV. Dt L" TGA, CoA)

Atelectasis and pneumonitis associated with rt, diaphragmatic paralysis were
repeatedly seen, and diaphragmatic plication was performed

M. Aortic insufficiency

Some patients develop progressive aortic insufficiency. Aortopathy (abnormalities in the aortic medial layer,
aortic regurgitation and aortic and ventricular dysfunction) is mainly caused by the dilatation of the aortic
root and valvular deformation resulting from retraction of the surgical patch.

Patients after DKS procedure or Jatene procedure (arterial switch) may have neoaortic dilation,

Aortic dilatation may lead to dissection or rupture; however it is rare

Aortic dissection

14y.0. male

Dilatation of ascending aorta

Incidentally aortic dissection was seen on cardiac CT
performed prior to ablation of ventricular tachycardia,
He had a history of back pain a few months ago,

5
ASD, AR and PR remain after surgery
Enlargement of the ascending aorta is seen

N. Others

Blood flow stagnation

In classic Fontan operation the pulmonary arteries
are connected to the right atrium o improve
pulmonary blood flow by the pulsatie right atrium
However, the problem of this procedure is that the
right alrium may be dilatated due 10 elevated
systemic vesn pressure and then lost contractée
function. Severe right atrial dilatation may lead to
swirling of blood which causes stasis, poor blocd flow
to the lungs and clot formation

19y.0. female assic Fontan operat y.0 (TA)

Blood flow stagnation in enlarged RA is seen

Residual shunts

In some cases, residual shunts may remain hemodynamically and chinically irrelevant,
i postsurgical residual VSDs are less than 2 mm, they are expected to be closed spontanecusly in the majority within a year

(AVSD)

41y.0. female

Small residual left to right shunts are seen at 40 years after AVSD repair.
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Coronary fistulas
Coronary fistula may occurr afler myocardial resection. These are 100 small to cause cyanosis, bul rarely cause coronary
steal phenomenon. These are easaly diagnosed by echocardiography.

11yo male ntar | (SV, TGA,VSD smg« coronary arery)

Coronary angiogram reveals multiple fistulas o'f coronary arery

Ventricular aneurysm Stenosns of conduut
1y0. male Dk ; ol4d) _(AVSD, CoA)

Right venincie and bilateral pulmonary
arteres are connected by a conduit (Rastelll
procedure) (»)

Right ventncular aneurysm near the conduit
anastomosis and stenoses at the proximal
and distal sites of the conduit are seen

Right ventricular aneurysm
= Stonosis of Rastelli conduit

Deformities

Narrowing of bronchus (PA/VSD, MAPCAS, 1t AoA)

11y.0. male

Afer re-Rastelh procedure
RL. main bronchus s narrowed (
Lt pulmonary artery is stenosed (

+ ) due 1o compression by rt. pulmonary artery stent
) 85 s result of strong suture

(DILV, TGA)

a) Lt pumonary anery ( )
was narowed due 1o
compression by necAorta (%)
b, ¢) Then, It. PA was
expanded by insertion of an
intravascular stent ( ).

Reduction of pulmonary blood flow after It. pulmonary artery banding
1 yam) _ (PANVSD, MAPCAS)

2y.0. male

santgraphy

After It. MAPCAs were
banded(c=D), blood flow of It
lung was markedly reduced

It pulmonary anery (narow)
* . mBT shunt

Lt subclavian artery was conmnected
10 It pulmonary artery (m-BT shunt)
10 increase the blood flow of I lung
. pulmonary arlery
* It m-BY shumt

it MAPCAs banding

Relative narrow conduit due to the patlent s growth

17y.0. male (VSD with PA)

tell procedure is
generally done between one
and two years of age. The
conduill evenlually becomes
100 small as the patient
grows, and two or three times
replacements of condutt are
required before adulthood

Al 5 years after re- Re-re-Rastedi

Rastelli procedure, procedure was

the condult is performed by using

refatively narrow and a larger sized

extended due 1o his conduit

growth, The blood flow from
RV 1o PAwas
improved

Degradation of prosthetic materials
In patients with a condunt or valve prosthesis, stenosis due to degradation of these prosthetic materials is common
Many patients need 10 undergo recperation several times in their lives

Conduit caluﬁcatuons and stenosas
17y0 male A%

(VSD with PA)

Calciication and stenosis of
the conduit are seen.

Arteriovenous flstula at the puncture site
8y.0. male { (DORV, TGA, CoA)

Arteriovenous fistula of ri. groin is observed
He had had several tmes anglography.

Arteriovenous fistula
RL femoral antery

RL femoral vein

Localized aortlc drssectuon and stenosis after balloon dilatation for CoA
1y.0. male ; t 101 le\)

After batioon ditation
angloplasty for CoA,
localized dissection
occurred, Progressing
stenosis was shown
on follow-up contrast-
enhanced CT

o~
3 days after 2 months aRer

Vessel occlusion

Occlusion of rt extemal iliac artery

f |(,0M
Occlusion of rt. external ikac anery
and development of some collateral
vessels are seen
He had had several times
anglography

Occluded rt. external iliac artery

Femoral artery fiow (4 ) perfused
via collateral vessels ()

Occlusion of It. subclavuan artery

28y.0. female m-8 ) y (TOF)

Lt m-BT shunt was performed at 4
months old, and then it was ligated in
intracardiac repair at 6 years old

Follow-up 3D-CT angiography showed
that the proxamal side of It. subclavian
artery was occluded. The distal
branches were perfused via collateral
circulation

Anastomotic stenosns

flyo.male DKSg 11d), ¥ i § sdure (2yGin (HLHS, CoA)

After negAorta_ () had been constructed, anastomotic
stenosis (—» ) was observed. Balloon dilation angioplasty
was repeatedly performed

Mid stencsis of destal aortic arch (CoA) (
on aortography.

) Is also seen

Thoracic deformity

Repeated open thoracic surgery may result in thoracic deformity, and which may accompany organ compression

16y.0. male

12y.0. male | an pe
(HLHS)

)glt. coronary a.)

Afler median
sternotomy, maifusion
of stemum and
anterior protrusion of
thorax are seen

(SV TGr« VSD
After median
sternotomy, the rigt
venincle Is compressed
by the concave
deformed thorax

Conclusion

We presented some image findings of late complications and sequelae
in postoperative CHD patients.

We think that this presentation provide valuable knowledge to clinical
radiologists.

Thank you for visiting our presentation.
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