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Prenatal Detection of Congenital
Heart Disease in Southern Nevada
The Need for Universal Fetal Cardiac Evaluation
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CHCN Fetal Cardiac Program

2 Fundamental Principles

® 1) Fetal cardiologists are present onsite daily in MFM offices

® 2) Ongoing education for the community’s sonographers
e Multiplanar screening for general OB/imaging center techs
e Advanced courses for perinatal sonographers

e All courses free & include CEUSs

Ch_ildrens Heart Center _Nequo
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Usual Fetal Cardiac Program
= Centralized <=

OB

ULTRASOUND

OB
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MFM Fetal Cardiac MFM
OB FETAL ONNRS (.  FETAL OB
TRASOUN EVALUATION FETAL ECHO EVALUATION TRASOON

OB OB
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CHCN Fetal Cardiac Program
4= Decentralized =

Fetal Cardiac

LTRASOUND







Yagel et al (2001)Ultrasound Obstet Gynecol

Screening Fetal Echo
1. Transverse abdomen

2. 4-chamber view

3. Left outflow

4. Right outflow

5. 3-vessel-trachea view

AMn, 2sconding aorta; Ao, desconcing aarta;
G, qallbladder; WC, infoerior vena cava;

_A, left atrium; LV, left ventricle;

24, pulmonary artery; RA, right atrium;

v, right ventricle: S, spine;

SVC, superior vena cava:

JV, umbilical vein.
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CHCN Congenital Cardiac Program
Prenatal Detection 2016-2017

® 124 patients needing medical/interventional/surgical RX

® 104 (84%) detected prenatally
® Estimate 3/1000 born with significant CHD

® NV: 40,000 births = ~120/year with significant CHD
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Fetal Intervention



CLINICAL HISTORY

* L. K.
* EGA 22 WEEKS, 4 DAYS

 Dedicated fetal cardiac

exam by echo |
\ HYPOPLASTIC LEFT

— Sever.e aortic stenosis with > ‘ HEART SYNDROME
velocity 3 m/sec P

— Moderate mitral
regurgitation with velocity
3 m/sec

— Good size ventricles left
ventricular systolic function
preserved “at this point”




CHILDRENS HEART CENTER - NEVADA

3006 S. Maryland Parkway, #690 10001 S. Eastern Avenue, #300 653 Town Center Drive, #310
Las Vegas, NV 89109 Henderson, NV 89052 Las Vegas, NV 89144
Phone (702)732-1290 Phone (702)260-1019 Phone (702)228-1003

CHART NOTE Higaa
DATE: March 23, 2011
DOB: 10/04/74
EDD: 07/03/11
' . R Institutional Review Board
EGA: 25 weeks 3 days
DISCUSSION: 1 met with Mrs. and her husband at the Childrens Heart

Center — Nevada offices today. She is carrying a fetus with critical valvar aortic stenosis
and evidence of retrograde flow in the aorta and at the level of the atria. It was proposed
to Mr. and Mrs. that a fetal aortic valvuloplasty be attempted. They have
agreed with the procedure and came in to discuss the risks, benefits, and alternatives. I
went over the procedure itself and answered their questions. The procedure has been
approved by the IRB of Sunrise Hospital. It is scheduled to be performed next week.
The mother was provided with the consent form to take home and study. She will return
it in two days when she will be reevaluated by my colleague Dr. Acherman.

Abraham Rothman. M.D.



Fetal Intervention

matemnal
abdominal wall
\ uterine wall
Echocardiography
Transducer ¥

Needle

fetal chast wall

L

dilating bafloon
through
aortic valve
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- EGA 27 Weeks, 2 Days

- Dedicated fetal cardiac .o ="
exam

CLINICAL HISTORY

maternal abdominal wall

uterine wall

fetal chest wall

Peak systolic velocity 1.8
m/sec

Mod-severe mitral valve
regur itation with severe
enlargement

Moderately depressed LV
function with EFE

Aortic arch flow
bidirectional, equal
retrograde and antegrade

balloon dilation
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Neonatal Ross-Konno



BIRTH DATA

Weight 3.6 Kg

2D echo
Good LV function
EFE

3.5-4.0 mm Aortic
annulus

Unicommissural
Extremely displastic
Severe MR




CLINICAL HISTORY

 EGA 36 Weeks

« (C-section scheduled
for 38 weeks GA

= Severe AS
= Severe MR

= LV function mildly
depressed and dilated iy,

- Plan cath and aortic "'m,"',, " l,f
valvuloplasty after i ..,,“
postnatal exam Wi
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CORRECTION OF PULMONARY ATRESIA
WITH A HOMOGRAFT AORTIC VALV

Cardiac cc

D. N. Ross

M.B., B.Sc. Cape Town, F.R.C.S.
CONSULTANT THORACIC SURGEON ‘/\»« Femc
Supe:
JANE SOMERVILLE 0 Right
M.D. Lond., M.R.C.P. Right
SENIOR LECTURER, INSTITUTE OF CARDIOLOGY Angiocara
NATIONAL HEART HOSPITAL, LONDON W.l Pulmonary :

. 2 : 2 1 _
IN any large series of patients with Fallot’s tetralogy, SPOIR A SATES

a few will be found with a complete obstruction of the Operation

right ventricle at the pulmonary valve or infundibular Explorati
level. Lillehei et al. (1955) first described the management  Stérnal Incis
of such a case by reimplanting the distal pulmonary artery @ diameter.
into the right ventricle, and subsequently the practice has i

been to reconstru : : : by probing,
ruct the outflow tract with plastic material Rt o

(Lillehei et al. 1964, Sabiston et al. 1964). Althouch these  w..... . .



L ARTICLES

REPLACEMENT OF AORTIC AND MITRAL
VALVES WITH A PULMONARY AUTOGRAFT

DoNALD N. Ross

M.B., B.Sc. Cape Town, F.R.C.S.

\NT THORACIC SURGEON, GUY’S HOSPITAL, LONDON S.E.1, AND
ATIONAL HEART HOSPITAL, LONDON W.1

'he finding of late degenerative changes
a proportion of aortic homografts

prompted the use of the patient’s own pulmonary valve as
a replacement. As a living autograft, the transplanted
pulmonary valve has the prospect of long-term or
permanent survival, whilst retaining the advantages of an
aortic homograft. Similarly it can be used to replace the
nitral valve. The excised pulmonary valve is replaced

B Tl —

1th a homoeraft



INTRAOPERATIVE FINDINGS

3+ MR under anesthesia (mod-severe)

Aortic valve bicuspid without fusion and
would take 3 mm probe but not 3.5 mm

Autograft 10.5 mm and LVOT opened to 9 mm
after myomectomy and resection of EFE

Mitral regurgitation central and treated with
Kay-Wooler annuloplasty in each commissure

Chest left open


















POSTOPERATIVE STATUS

Postop Transesophageal Echo

* Unobstructed LVOTO
* Trace Al, intermittent, 7 mm
* Mild plus-moderate MR

* Preserved biventricular
function

* 9 mm PV allograft and RVOT
unobstructed

* Normal sinus rhythm

Postop recovery

Chest closure postop day 3
Extubated 48 hours later
Discharged day 33



World Journal for Pediatric and
Congenital Heart Surgery

Successful Immediate Newborn 3(2) 264266

@ The Author(s) 2012
Reprints and permission:

ROSS' Kon no and Mitral valve Repair sagepub.com/journalsPermissions.nay

DOI: 10.1177/2150135111433471

Following Fetal Aortic Valvuloplasty v

Michael L. Ciccolo, MD'*%2, Abraham Rothman, MD**,
Alvaro Galindo, MD“, Ruben J. Acherman, MD3". and
William N. Evans, MD**

Abstract
Perinatal management of severe mitral regurgitation (MR) and aortic stenasis (AS) is difficult; mortality is high, and there are few
reports of successful postnatal biventricular repairs. We report a patient with severe MR and AS, diagnosed prenatally, that

underwent a fetal aortic valvuloplasty and a successful modified Ross-Konno procedure with concomitant mitral valve repair
shartly after birth.
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Out-Patient Follow-Up
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RV-PA Conduit Replacement



RV-to-PA continuity

- Conduit types

» Durability

. Indications for intervention






Table 3: Comparison of the different right ventricular outflow tract grafts after the Ross procedure

PA dt XG P-value gt XG P-value  ARXG P-va'ue  PTFE* P-va ue

Patients, n 175 375 - 74 - 12 - 5 -
Age (years) 396111 528x106 <0.007 4741128 <0.001 420+135 0.112 4201(41.0;48C) 0383
Conduit size (mm)  26.1+3.0 26409 0.327 265112 0.131 26513 0.323 250(25.0,27.C) 0223
Follow-up (years) S 1278 5.2%1.7 0.127 5319 0.243 I.7%2]1 0.012 1.0(1.0; 2.0) 0.074
Dysfunction,n (%) € 3(0.8) 0.555 10(13.5) <(.007 15(13.4) <(.001 0 -
Freedom from n:.‘:>per:=1ti:>nb

At 5 years 100% 98.2(91.4-99.5)  0.237 82.7 (65.8-902)  <0.007 933 (86.5-96.8) 0.049 100% -

At 10 years 94.4 (74.0-98.4) 82.7 (65.8-902) 806 (€6.3-83C)
RVOT oeak gradient (mmtg)

At discharge 81237 114237 0.013 149161 <0.001 17974 <0.001 128(11.5;16.C) 0.144

At follow-up 154+ 4.6 22761 0.002 36.7+152 <(0.001 388213 <0.001 215(20.0;23.5) 0.053

P-value* 0.022 0.003 - <0.001 - <0.001 - 0.044

PA. pulmonary allograft; dt XG: diepoxide-tireated xenograft; gt XG: glutaraldehyde-treated xenograft; AR XG: cortic root xenogreft; PTFE:

polytetrafluoroethy'ene conduit; RVOT: right ventricular outflow tract.
*Data are presented as median (25th; 75th percentile).
®Data are presented as percentages (95% confidence interval).

P-values: comparison with the findings for the allograft group; P-values™: compar'sor of gradierts at follow-up with gradients at discharge.
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16 NEONATAL

RV-PA CONDUITS

1°T COND

AGE 1

2NP COND

AGE 2"

10mm (8-13)

18mm (12-24)

28 months (6-84)




Indications for intervention

- Stenosis

» Insufficiency

- Endocarditis

» Aneurysm, others






Conduit Surgeries
2012-2017

e 120

® 2 (1.6%) deaths
® STAT score average 3.2, benchmark mortality STS ~3%

® Our results are 2X better than the national average
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Trans-catheter Pulmonary Valve
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Bovine Pericardial Tissue
Leaflets with Carpentier-Edwards

*-)“l

Polyethylene Terephthdéﬁ «






























Childrens Heart Center Nevada

continuous care for the fetus, child & adult with congenital heart disease

Thank You !






