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Background

In 1994, about 131 millions babies were born worldwide,
approximately 7.3 millons birth defect cases occur in about
5.6 percent of the newborns.

The most common was congenital heart disease, which
occurs in about eight out of one thousand newborns. The
total number was up to 1.05 millions babies with congenital
heart disease per year worldwide.

Fetal echocardiography had not been well explored due to
limited knowledge and experience, equipment quality and
limitations, and limited scanning time per patient.




Introduction

CHOP has offered fetal cardiac imaging services since 1987,
making it one of the earliest centers in the USA.

With the great leadership and teamwork, FHP at CHOP became
one of the best centers in the world. Provided comprehensive
fetal cardiovascular imaging for diagnosis, consultation,
treatment, delivery planning and newborn management.

Fetal medicine created urgent needs for our continued growth.
We also strove to share knowledge and experience for the
medical professionals over the world.




Since 1994

Over 30 years of commitment for global
education and training




What did we do?

 Extensive lectures and
workshops, Live scan
demonstrations

* Onsite hospital visits, Grand
Rounds, hands-on teaching

* International Collaboration in| |¢ Facilitating advanced training

clinic and research, at CHOP, Hosting nearly 100
Commitment to Knowledge visiting physicians from
Sharing around the world

Teaching someone how to fish is more important than giving them a fish




Our Global Visiting Scholars

Visiting scholars from 18 countries

m Austria china
ltaly ® Japan
Poland m Spain

m Switzerland = Taiwan

m Thailand m Mexico

m Denmark
m Netherlands
Australia

United Kingdom

m Finland
m Norway
m Sweden

m Ukraine



What we see in China
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Large number of patients, hospitals overcrowded,
Physician’s workflow overloaded




Honored to be many "First” in China

The first foreign scholars to promote fetal echocardiography

in China

* The first textbook of fetal echocardiography

* The first fetal echo conference, real-time scan

* Spread “Fetus as A Patient” medical ethics to China

e China-US cooperate to establish the first fetal echo training
center

* The first American experts to be visiting professors for the

fetal cardiology.




The First Textbook of Fetal Echocardiography in CHINA

1994

%JL:‘{B%’?@@@?%

First Fetal Echocardiography
textbook in China

Many Chinese Ultrasound
Physicians use this as
primary guide to enter fetal
cardiac imaging

Reference resource and
learning tool for fetal heart
disease in China




The New Textbook of Fetal Cardiovascular Imaging

PRESR . | * New “Fetal Cardiovascular
3 i Imaging” textbook
Fetal Cardiovascular Imaging oublished in 2010.

Rychik ® ZhiyunTi
invx Rychic B U * Has been translated to

Chinese in 2012.

e Second edition will be
published in 2025.
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Fetus as a Patient

 Redefine the new concept of fetal ultrasound diagnosis,
emphasizing the fetus as the patient, he / she is not a
subsidiary of the mother

 Comprehensive prenatal care is important for both mother
and fetus. Many heart diseases can be treated with good




Lectures in China
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Lectures in China
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Lecture tour in China-sample of one trip

10 Day trip: (Rychik-Blue, Tian-Red)
Day 1, People Hospital of Ordos, Ordos, Inner Mongolia

The fetuses with heart disease- diagnosis and management before and after birth

Hospital visit

Day2, 3, Qingdao City , Regional conference
Frontiers in Fetal Cardiology-diagnosis, management and treatment
Fetus with Single ventricle-diagnosis and management
Fetal Complex CHD, key point of the images
Fetus with CHD-Cases show and discuss

Day 4 and 5, Beijing, Great Wall international Cardiology Conference

Review and outlook on hot topics of fetal heart disease in US

Fetal Congenital Heart Disease: Postnatal Management and Surgery

Treating the Fetus with Heart Disease before Birth: New Strategies to Improve Outcome
Fetal Arrhythmias: Fast and Slow, Diagnosis and Treatment

Day 6 and 7, Nanjing, National Fetal Echo conference

The hot topics in fetal Cardiology
The fetus with Single ventricle-diagnosis and management
Prenatal diagnosis of anomalous pulmonary venous drainage

Prenatal diagnosis of aortic arch anomalies




Lecture tour in China-sample of one trip

Day 7 and 8, Zhejiang Children’s Hospital, Hangzhou
Hypoplastic Left Heart Syndrome — Hyperoxygenation, Doppler Assessment and
Intervention for Restrictive Atrial Septum

Hands on and demonstration

Hospital visit

Day 9, Wuhan

Hypoplastic Left Heart Syndrome — Hyperoxygenation, Doppler Assessment and
Intervention for Restrictive Atrial Septum

New advances in Fetal Cardiovascular Imaging

Prenatal diagnosis of anomalous pulmonary venous drainage

Prenatal diagnosis of aortic arch anomalies

Day 10, Foshan

Frontiers in Fetal Cardiology-diagnosis, management and treatment
The cardiovascular manifestations of the Twin-Twin transfusion syndrome

Fetal arrhythmias-Key to diagnosis, Fast and slow




Grand rounds and skill Training




Facilitating advanced training at CHOP

The first center to provide fetal echocardiography
training for global visiting physicians.

The training center also demonstrated standards and
excellence for fetal cardiac service.

More than 500 physicians visited FHP at CHOP for 1-5
days.

42 Chinese physicians have received 3-6 months formal
training. Those returning to China have become the
leaders of the Chinese Fetal Cardiac Center.




Training in CHOP
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Nanjing Maternal &Child Health Hospital Xian Tangdu Hospital




Training in CHOP




Training in CHOP
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Xiangya 2"9 Hospital of Suzhou Municipal Beijing Obstetric & Gynecology
Central South University Central Hospital Hospital




Training in CHOP
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Beijing Anzhen Hospital




Reunion
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The Achievements of the
Trainees who returned to
Hospitals in China




Nanjing Maternal and Child Health Hospital




Nanjing Maternal and Child Health Hospital

e Returned to the hospital in 2006, all patient
examinations in the past 18 years have followed

CHOP Standard procedure. Quality of service
maintained and all data from scans recorded and

stored for future research

* In 2024, completed a total of 5600 comprehensive
fetal Echo cases, 550 CHD cases were detected.




Hubei Province Maternal and Child Health Hospital
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Hubei Province Maternal and Child Health Hospital

* In cooperation with CHOP since 2006, it has become a
prenatal diagnosis training base for the Ministry of Health.

* There are 88 doctors, a total of 65 ultrasound examination
rooms, and 70 ultrasound machines.

 Leads a CHD incidence and distribution survey. 92 hospitals
participated. A total 1,436,270 fetuses were included.

* Regional fetal diagnosis referral and consultation center. It
receives more than 10,000 fetal heart referrals annually, with
CHD detection rate 9.5%.




Hubei Province Maternal and Child Health Hospital

(Published articles in the past 3 years)
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Beijing Anzhen Hospital Ultrasound Department-l|

With the support of CHOP, the first Maternal - Fetal Medicine
Consultation and Management Center for Fetal Heart Disease
in China was established in 2013.

Promote integrated maternal - fetal medicine management
nationwide, including 11 prenatal diagnosis units in 8 provinces
and 52 prenatal screening units.

Collecting well designed maternal and fetal information and
developing large number of fetal database cases-25,000 cases,
since 2008

Became a national fetal heart diagnosis and consultation
center. Complex heart disease cases are 15%, due to large
number of referral.




International academic exchange

scholars under joint exchange

o
\,

Jiancheng Han

With the support of professor Rychik and Professor Tian

the first Maternal - Fetal Medicine Consultation Center for

Fetal Heart Diseases in China was established in 2013 Zhongshan Gou Xiaowei Liu




Beijing Anzhen Hospital Ultrasound Department-l|
Maternal - Fetal Medicine Consultation Center




Beijing Anzhen Hospital Ultrasound Department-l|

(Representative Publications in 2024 )

SCI 22 papers (Total IF 190.36)

Q1: 10 papers

Han J (Co-first author) ,He Y (Co-
Corresponding author)

Xu Z (Co-first author)

Liu R (Co-first author)

Xu Z (Co-first author) , HeY (Co-
Corresponding author)

Ruan Y (Co-first author) , He Y (Co-
Corresponding author)

Ruan Y (Co-first author) , He Y (Co-
Corresponding author)

Zhou J (Corresponding author)

Paternal Preconception Hepatitis B Virus Infection
and Risk of Congenital Heart Disease in Offspring

B-type natriuretic peptide levels predict long-
term mortality in a large cohort of adults with
congenital heart disease

Mononucleotide Ameliorates
Lipid x0002_Induced Cardiomyopathy by
Repressing the CD36-TLR4 Axis

Viscosity Corrected Pulmonary Resistance Index
in Paediatric Pulmonary Arterial Hypertension

Maternal Exposure to Extreme Cold Events and
Risk of Congenital Heart Defects: A Large
Multicenter Study in China

Interaction between ozone and paternal smoking
on fetal congenital heart defects among pregnant
women at high risk: a multicenter maternal-fetal
medicine study.

SILARGrowthofZnONSs/CdSQDsontheOpticalFibe
r‘_
BasedOptoElectrodewithGuidedInSituLightandlts
Applicationforthe “Signal-

On" DetectionofInfammatoryCytokine

IF>6: 13 papers

| Authors | Tile | Journal | IF__

JAMA Pediatrics

European Heart
Journal

Circulation Research

Am J Respir Crit Care
Med

ENVIRONMENTAL
SCIENCE &
TECHNOLOGY

World Journal of
Pediatrics

Analytical Chemistry

24.7

39.3

20.1

19.3

11.4

8.7

74




Beijing Anzhen Hospital Ultrasound Department-l|

(Representative Publications in 2024 )
| Authors |  Title | Journal | IF

, Maternal exposure to ambient ozone and Ecotoxicology and
8 R(ugg-\c(o(r(r:gfgitd?:th;ﬂhér;_le \f fetal conotruncal heart defects in China: A environmental 6.8
P 9 multicenter cohort study safety

European Heart

i . Multi-modality imaging of the tuberculous Journal-
| tand (Co-tenes pernellig) cuiie) granuloma in the right atrium Cardiovascular 6.7
Imaging

Song L, HanJ (Co- European Heart

10  Corresponding author) Isolated lipoleiomyomas in the right Journal- 6.7
: ventricle Cardiovascular
He Y (Co-Corresponding author) e

Multimodality Imaging in Accurate

11  DengH, HeY Diagnosis of a Rare Case of Coronary ICII’C talglouese 6.5
: ) maging
Arteriovenous Fistula
Design and analysis of self-priming
12 Zhou J (Co-Corresponding extension DNA hairpin probe for miRNA Analytica Chimica 6.06
author) detection based on a unified dynamic Acta .
programming framework
A UFO-like cavernous haemangiomas in European Heart
the atrial septum visualized by three- Journal-
18| emg X, e dimensional transoesophageal Cardiovascular 6.3

echocardiography Imaging

Accepted International Conference Abstract “




Collaboration in Research with Hospitals in China

Cooperation with Tianjin
Central Obstetrics & Gynecology Hospital
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Collaboration in Publications

* Participated in Chinese research, in literature
monograph writing and publishing.
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Collaboration in Publications

A vision for an International Society for Fetal and Perinatal
Cardiovascular Disease

Jeffrey Phillip Jacobs®, Jack R¥chik°. Gerald Tulzer®, Jean-Claude Fouron?,
Dev Maulik®, Wayne Twaretzky', Bohdan Maruszewski®, Ganesh Acharya”
and James C. Huhta'

Purpase of reviow
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Recent findings
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coereeilal cordiac cisaass sl poinl 16 e Tact Bl L is noae lime 1o crasle 59
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cardiology @2 8 tnue subepsciity of the crofeesions of pucialrc cardivhgy @
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wrass of norwicksture and datsbezes fur e anddyas of outcomss of teatmenle for
(& isats wilth cocganitaly malloemas hearls, slfads IMa7 spen lragilicesl guogapac and
subspecidty acundances; glaboizaticr - the apdy evcling glozal omgenzation of
reofreaiarala carng far patanls will coeganilal Pesel cisansa,

Summeary
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cardian disease wedd b anthuziastia 2acws the ereatian af an Internatianal Sceinty for
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dacuss hr management of areaatal ard p
wadusneely cardiss mallormstives); o beesit from seucstony) programe sovesing
reanatal and peevadal pigainoagy ard aathoahysclodgy, sinical ard fazhnical laics,
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and inaly 2 37%n aur hase acanca, Wanalainnal and diesl masares irtamata

tl aard cascular nissass {nat
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Keywords
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rezporsiniity
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ORIGINAL ARTICLE
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Surveillance Testing and Preventive Care After Fontan Operation:
A Multi-Institutional Survey

Michae! V. Di Maria' © - David W. Brown*~ - Frank Cetta® « Salil Ginde® - David Goldberg® - ShajiC. M '
Heather M., Phedps® « Jack Rychik® « Kurt R. Schumacher” - Philip Thrush ™« Gruschen Veldtman™ - Gail Wright'*
Adel K. Younoszai'

Baved: ¥ March 2018 S Acceptad 16 Aogust 2018
L Swringer Susnos+Bus mess Meda (LG part of Spenyer Nature 2010

Abstract

Mare children wilh single veninele hews! disease sre surviving wer Fontm sungecy. This crculation b pervasive eiTects on
mullple negan systems arcd has unigae modes of Thlure, Many centers have created mulidisciplnary pragrams o sure far
thace patients. Ot pim was ro survey such pragrmams ta betrer urdlerstand current appmaches to cars, We hypathesized that
signifizme yarizhility in surveillnnee teering smtegy wau'd be present Fleven nendemia instinstions wirh estnblished Fontan
care programs performing a combined estimarsd 200 Fonran sureeres per year, with 2 ool pepolation of 1300-2000 Fontan
paticwts, weee sorveved vsing o REDCap surwy cegardwg survedlaoes wesuee and besie pracuce phdosoplics. Foutaa care
programs wore sieuctured both @ coasultative servaees (G950 and @ e praay clisical wan (98, Elocirocardogians
amil echacanfivgrams (6451 were may commeanly phizired snnnally. Serum stdies, ncloding complew blsail canml
were mest cammenly abtained amrually.
Heparic testing congisesd of liver clrasound m mest cerears, ahrzined hiennially ($5% ) oc > every 2 years (25%), Liver hiopsy
was 0ot covtinely reconucnded (34%). Nenrodevclopmental ovtcomes ore asscsscd ot most instirutions {54%), with &
uedian freguency of cvary 3—4 years, 1hore s consscderable vadaody e the survedlance watng ceglowed and aianageawcat
sbralegy alter a Fonlan procadure st suneyed prograns. Thre is an ungent need foe swrveillance gudelioes woeduce vai-
ability, deline yuaslity metrics, streanline collebonutive practice, snd prospective research w betler understand the caomplex
clupluivns ol the oy 1o Fontan phaysinkigy,

Keywords Fonran - Surveillnnce ssering - Multidisciplinary clinie




Collaboration in Publications
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ORIGINAL ARTICLEC

Persistent T.eft Superior Vena Cava Connected to the Coronary
Sinus in the Fetus: Effects on Cardiac Structure and Flow

Dynamics

Xiauwei Lin' + Yiliwa He' - Zhivon Tian® + Jack Rychid®
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Mailis New Yok 2006

Ahstrpet  Venmicular size disarepancy may be dns ro 2
persisenl lell superice veny covu (PLSVCY in ulero, We
SOphr o eestipnts fof difrecoees 0 enndua Ao
meascres and hemodyvnamics hetwesn fetuses with isolued
PLSNG coonectad ra the eorannny sices 148 and noomal
Teiuses hagnused with iwlyed PLSVC in Lhe secend und
rhird e mesten wene crved ), We dehncd 1w g onps srong 1,
twersy live facuses in the second mimescer (22 27 W 641

procp A tacaiy-ten Jeluscs o e it nwnsstes
(28 19 W &) Tiine three ferasas withoot incu-zardioz ar

ealntaudise aueandivs aod gEinlicg spc-annehal wow
divided irea noemal cannvd Zooame: granp 1, 28 fetises in rhe
werund timwster; eooup A, 25 feluses in the chind zester.
Parameters of cardiac smacore and hemedynamics wers
weasaed, wolading Jol- and dgbigide wat sios, U
dizmatar of fommen ovale. anem 1A, 2ceric ishmus and
pulizonary aotary (PAY, aod pativs ol viodiar siroctune RYYLV.
RAT A and PAAD were ealenloted. Hemadvnamiz param-

15 Al 2016

temeped walve and rara manondle, o the sacoed mimesae e
rasin of RVILY and PASAO wl the PLEVC fetuses was sig
nifkEanrly Jargen thin cormel, wiule the A digmeler, seni
ignmus divmeter wers smaller than nermal (P« 0
Haweve inthe rhird remester, only tha ratioaf PASAC of the
PLSVC lecuses was signifivanlly Tanger, and the sirlic ssthmus
diaerer wrd 00 s s rwe cananl (F - A0S Lolaed
PLSVC connecting w the CS is associuted with Efferercesin
GArdiEe stouetose saa Do ooemn), wese dUTCeness nppe
to diminish with pestaticnal 2ze. A diluted CS may huvs an
defues: va devcopieent o Tetal 200l el soodunes,

Keywords  Pensssteat Joll superive vens vava - Felal
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ORIGINAL ARTICLE

Prenatal Echocardiographic Predictors of Postnatal Management
Strategy in the Fetus with Right Ventricle Hypoplasia

and Pulmonary Atresia or Stenosis

14 Cno' - Zhiyun Tlan® - Jack Rychlk™’
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3 Sprinpe Samerac 4l vinees
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Abstract Fetuses with pulmonary aleests o pulimonary
crcamass wArh Iracr vanmicalar saplont osalfesr vacshle
degress nf right ventricle hypoplasia and inadequacy. We
studicd ke rlaivoship bolwees prensial  cclovaniio-
pruph parometess und their progression thraugh gesration
s pulcodial peediciees ol postialal sooebe-veoiricle ur bwo-
venreals aace eraregy, Senal feral acbassadioprams ar
pulmonary atresiz in = 28) or severe pulmonary senasis
I =21 and o waalicula scplum owere nevaowal,
Measuremeants incladad recospd valve and mitml valve
tiameter and Z soomes, degree of tricuspid regurgitsion,
presviee ol subsatl saavsls, prestnee ol cotowary ey
fishzloe, ard Dappler polsarilbine mdices in middls cershral
sl vanblivel wrtey . Docas were coanpaned between Jiest sl
lass fetal crndies. Suhjsers were diviced based oo pestrarnl
wricle repuit, Trcuspid valve

st ol kst destiond Lo singde vealiele = salo ks of

thase destined far n ran-vantric e repair ot firsr snady (26w,

Al 12008 2NV Pulisdial sl 2 Auwgue 207

wealticle nepair, vacepl in bwa unustal Gases with signile-
cant subanrie g@ancalis Toengud vaive Pogpler-densed
parumeters of middle cershral artery and umbilical artery
uid ool distinguishs belween gaops, o die Laus with pus-
mneary stresia oc stenasis ané minct venrricolar septom,
trivuspid vadve Z scoee 23, preseoce ol dmpodant Le-
cuapirl regaegitation, abacooe of Saranary femilae, and
absanve of suhsrtic seneeis ure wssariuted with o two
wanluiche pastaaal stralogy.

Keywords Pulmomary 2oresia with intasc venmcular
soplun - Bl congeainal boat discase - Conguantal bosrt
sargery - Fesal achacordingraphy
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Collaboration in Publications

CRIGINAL RESEARCH

Characterization of Placental
Microvascular Architecture by
MV-Flow Imaging in Normal and Fetal
Growth—Restricted Pregnancies

Kinlin Chen, MD 7, Xie Wei, D, PhD, Shemg Zhao, MD, PhD, Hui Huwng, PhD), Weiyur Wang, MS,

Junyu Qiu, MD, Xiao Chen, !
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Fetal echocardiographic assessment of cardiovascular impact
of prolonged support on EXTrauterine Environment for
Neonatal Development (EXTEND) system
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CONIRIEUTION

Whai are e nuoe s rerks

Feral sheep can be sas ined va a meckanical support
sistem that replaces the placentz, maintams a swable
varcivvascular state an o s oatunl physivlugy o
sapport grawth over a pe 3 weelss. There is an
inirial phase or depressed myecardial contacrility within
the firse week thar improves hv week 1

What are e ¢ ks
The EXTrautezine Envircament for Neenatal Develup-
nt (EX TEND] systuzn otfees 1o poutzise of supporting
a premature infans througk maintecance of fetal physi-
ology and beidging to improved marturity. As we move
towards zpolication in hamans, sxplocasan af the impace
ot this mechanical sapoort on che cardiovascular sysem
and archer argans wil! ke at impartance.
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€O rowained srahic swithin the anticipared
vange throsghout the stidy period. Va.
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Conclusions The EXTEND mechamical sapppori system
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Future Initiative Vision

Expand training programs
Foster deeper international collaborations

Continue to innovate in fetal cardiovascular

Imaging

Ongoing global sharing of expertise to further

improve patient care worldwide
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