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m Gidi Thiéu
m Han ché cia SATT qui udc
m Uu diem cua SATT 3-4 chiéu.
m Cach thu nhan hinh anh.
‘I‘— Kién thuc co ban.
— Vi tri dau do.
— Tréeem
— Thai nhi
m Luu fru.

= Sinh ly hoc dinh chuan.

m Xt ly hinh anh.

m Hinh anh & thai nhi va cac nghién cau dau tién.
m SATT 3-4 chiéu trong chan doan BTBS

m K&t luan:  han ché v& mit ki thuat va xu huéng phat trién.
Tiém nang trén 1am sang.




1. GI61 thieu
ﬁ(?éc cong viéc so khai tai tao hinh anh 3 chiéu
cta qua tim dang dap dugc tién hanh lan dau
vao nhitng nam 1970-1980.

= Hinh anh 3-4 chiéu gan day cho thay sy hitu
ich caa no trong chan doan BTBS & tré em va
ngudi 1én. Chan doan BTBS tién san ciing 1a
mot Iinh vuc mo rong cua chan doan mai va
hap dan nay.




2. Han ché cua SATT qui udc

ﬂTBTBS c6 thé duogc chan doan chinh xac khi
dung hinh anh 2 chiéu cta tim thai ké ca BTBS
phuc tap, nhung can phai ‘trudu tuong’.

m Viéc danh gia so lugng khoi that, thé tich hoic
chtrc ning tr hinh anh 2 chiéu, phai dugc suy
luan va sai s6 do vi tri mat cat 1am han ché
muc do chinh xac va tinh lap lai trong do dac.




3. Uu diém cua SATT 3-4 chiéu

m Tai cau tric mat cat ma khong ghi nhan duoc
trén 2D.

m Chi can 1 vi tri va mit cat, ctira s6 siéu am nho

m |t phu thudc tu thé thai & kinh nghiém

m Thoi gian thuc hién ngan hon

m Hinh anh tai cau tric tot hon = tao diéu kién
thuan loi trong chan doan BTBS phic tap

m Co tinh chinh xac va do lap lai cao, luu tri.




m Bénh canh dé van con nhitng han ché:

Thai nam trong TC me: béo phi, seo
+ thanh bung, banh nhau bam phia
trudce, thiéu 6i...

Cac cu dong va nhip thd thai nhi
Tu thé thai khéng theo y muon

Nhip tim thai nhanh han ¢ nguGi IGn
va tre em.




4. CAc thach thuc cta SATT 3 chiéu :

+

Tai cau trdc 3 chiéu phai dya trén hinh anh 2D dep.
Céc cir dong tu nhién cua thai va nhip tho khéng thé
kiem soat duoc trén lam sang lam giam do phan giai
cua khoi dir liéu @é tai cau truc.

Cac hinh anh cua trai tim dang dap can duoc tai cau
trdc co kem/ khong kem theo chiéu thoi gian.

Kich thudc tim thai nho ltc 18-22 tuan, cling Vi toc
dd co bop nhanh lam cho do phén giai khong gian va
thot gian khi tai cau trac 3 chieu bi han ché.




5. Cach thu nhan hinh anh
+

m Tuy theo may, thuong 5-15s
m STIC phat hién nhip co ban

m Dir liéu c6 thé phan tich 1dc c6 mat bn
hoac khong

m Duoc luu trén dia cing dé xem lai sau
hoac chuyén deén trung tam chan doan tur
Xa




6. Luu tru

;I‘Hinh anh video 2 chiéu trang den kém vai dong bo
hoa khong gian duoc s6 hoa ty dong va luu trit trén
hé thong, hé thong SA 3 chiéu hién dang sir dung da
so la khong dinh chuan, va dinh chuan trung gian

Dit liu duoc luu trit & dia duoc s6 hoa & toc do cao
30 khung hinh/ gidy, vai thai nhi co tan so6 tim >
150lan/phit, twong dwong 12 khung hinh trén moi
chu chuyén tim, may tinh dd hoa mé ta béi Deng &
cs (Medical graphics & Imaging group) luu trir hinh
trang den va dit liéu khong gian 8-12 khung hinh/giay
twong duong 3-5 khung hinh/méi chu chuyén tim.




7. Sinh Iy hoc dinh chuan

‘|‘Sap xép hinh anh 2 chiéu véi thoi diém tuong tng
chu chuyén tim twong doi thang truc & tré so sinh co
s dung dién tim. Mac du dién tim thai c6 thé ghi
nhan truc tiép hoic gian tiép.

Ngay nay, co 2 phuong phap mai duoc phat trien dé
dinh chuan tim thai, khong c6 phuong phéap nao st
dung dién cuc, ca 2 dinh chuan hinh anh 2 chiéu, sau
khi thu thap hinh anh hoan tt.

Mbi so do M-mode lan luot duoc sir dung dé nhan
dién hinh anh 2 chiéu véi diém tuong ng trong chu
chuyen tim. Cudi cung mai hinh 2 chleu duoc dua
« thti cong » vao khoi thudc chu chuyén tim tuong
ung.




Snoe?

Figure 14.1

Raw data image used to calculate the fetal heart rate. This
image is generated after the spatiotemporal image correlation
[STIC) acquisition is performed as a single, slow sweep.
Information from these raw data s used to rearrange the

two-dimensional frames. This particular image is orthogonal to
the onginal two-dimensional frame. Because of the long

acquisition time (7.5-15 seconds from the left to the night end
of this image), the beating heart draws a motion pattern. This
pattern 15 analyzed in terms of penodical changes of gray-scale
iformation, and the fetal heart rate is calculated. Beat-to-heat
changes of the heart rate would appear as shortening or
elongation of the above motion pattern. This image is not
wisible on the system durning STIC acquisition, but helps to
understand the techmque (reproduced from reference 22 with
permission from Elseviery
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8. Xu ly hinh anh

‘|Yu: ly hinh anh trong tim thai 3-4 chiéu ciing gan
giong nhu trong SA tim 3-4 chiéu sau sinh. Dién hinh
luu trong bo nho vung khao sat bao gom tim va dai
dong mach theo cac budc dinh chuan duoc ap dung,
nhu:ng mat cat thu thap trong vung khao sat nay duoc
dua vao khoi dua trén méi diém anh khong gian
tuong ung.

Cac khoang trong trong khoi dir liéu tai tao (tuong
trng khoang trong glu:a mat cat phu & ghi nhan 2
chiéu goc) dugc dién vao hoac noi suy, thuong st
dung luogc do ma tich hop tur dir licu gan nhat, dé du
phong giéa tri gan dung.




9. Hién thi hinh anh

‘|§au khi dit liéu d& duoc thu thap (voi mat cat don
gian), luu trit, dinh chuan (mot cach co chon loc) va
xt 1y, chiing c6 thé hién thi & cac dang khac nhau.

m Ki thuat nay cho phep nhin thay cac mit cat khong
thay dugc trong qua trinh cat « thuc », nhiing mat cat
tai tao co thé Xoay va nghleng duoc de nguol quan sat
dé nhin va hiéu dugc cau trdc giai phau tim.

m Nha quan sat phai tich hop cac mat cat GP trong dau
dé tai tao mot hinh anh 3 chiéu, doi hoi 1 dung luong
nhé nho trong may tinh, khung chinh hién thi ki thuat
hién hinh co ban d6i vai hinh anh 3 chiéu.




R

endering

Hién thi c6 dinh chuan
Hinh anh & bao thai va cac nghién ctu tién LS.




Cac meo dé tbi uu héa lac ghi hinh:

_ M&t cat chuan dé thu thap: Néu mubn phan
tich co dién, hay theo cung
Vi tri thai: ngua (CS-6h), khéng ghi hinh cs
11-1h

- Chon vung dinh khao sat (ROI): cang nho
cang tot va chua du thong tin = toi uu hoa

tan sO khung va do phan giai.

- Thiét lap géc ghi hinh: tU phan trung that trén
xuong phan bung cao (dd, DPMC xudng,
TMCD). 3 thang gitra goc quét 25-35°.

- Thiét 1ap thdi gian ghi hinh: 5-15s, me nam
yén, nin thag




10. SATT 3-4 chiéu trong chan doan BTBS

- CAc mat cat ao: TLT, PFOrest, van NT
|

Figure 15.7

Normal interventricular septum in 3D rendering mode. In frame A (a) the hounding box is placed tightly around the septum with
the active side (green line) on the right. The D-frame (b) shows the septum ‘en face’: note the rough appearance of the septum
from within the trabeculated right ventricle. (Reproduced with permission from Yagel S, Cohen SM, Shapiro I, Valsky DV.

3D and 4D ultrasound in fetal cardiac scanning: a new look at the fetal heart. Ultrasound Obstet Gynecol 2007; 29: 81-95.










Ti€p can theo tang:
+TI\/I & nhi: RVPAT & gian doan TMCD
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Figure 15.11
B-flow image of the heart and great vessels in a fetus with
interrupted inferior vena cava with azygos continuation.










+ K&t ndi nhi that: CAV & hep van




+ That: TLT

+







+ Két noi that-BM: TGV







+ Than BM: SP & cung DMC bén phai




+ Panh gia chuc nang: két hgp STIC,
inversion mode va VOCAL dé danh gia
4 chirc nang
U'ng dung trong hep van BMC, DMP;
Ebstein, TSV, phinh TM Galen







10. Két luan

‘IEac nghlen ctru dén nay cho thay hinh anh thai 3-4
chiéu cé dinh chuan va khong dinh chuan cé thé thuc
hién duoc. Cac nghlen cuu khong dinh chuan cho két
qua lan 1on, mot vai tc gia cho rang ki thuat nay co
gia tri lam sang mot vai tac gia khac lai cho rang ki
thuat nay co nhiéu bat lgi va cho két qua sai.

Mot vai nghién cau SATT 3-4 chiéu c6 dinh chuan

mang nhiéu haa hen véi cai thién kha nang nhin ro

cau trdc tim va kha nang duy nhat dé danh gia chtc
nang |4 van va that. Dén nay con it nghién ctu danh
gia kha nang sir dung hinh anh thai 3-4 chiéu dé do

dac chi so tim.




+

m/Nhing théng tin dinh lugng c6 thé co loi trong
twong lal, vi du tao thuan loi trong chan doan
nhu hep eo BMC va cal thién kha nang dinh

bénh trong giai doan sém. Tuy nhién vai tro
SA tim thail 3-4 chiéu trong tuong lal cting
chua ro rang.

m Tai cau tric: danh gia chuc ning va cung
luong tim, mach mau (inversion mode)




m C4ac han ché vé mat ki thuat va dinh huéng
phat trién tuong lai :

%é toi wu hoa tiém nang trén 1am sang, hinh
anh thai 3-4 chiéu can phat trién theo nhiéu
hudng khac nhau. Cac phan mém va trang thiét

bi tiép tuc phat trién, chat lwong hinh anh 2
chiéu (va do phan giai 3 chiéu) s& cai thién.

m Tiém ning 1am sang :
Hinh anh 3-4 chiéu thai c6 tiém ning tré thanh
cong cu chan doan quan trong trén 1am sang,
b6 sung SA thai truyén thong




m Hinh anh 3-4 chiéu c6 haa hen 16n du dang 6
glal doan phat trién sém. Véi nhitng budc khai

_|§au tr ndm 1995, ki thuat nay hién van con
duogc xem la nghién cau 1am sang. Ciing giong
nhu hinh anh 2 chiéu két qua hinh anh 3-4
chiéu phu thuéc nhiéu vao ki nang nguol thuc

hiéen.
m Chua c6 nghién ctu 16n 3-4D trong tam soét
BTBS



















INTRODUCTION

‘|?he iIntroduction of 3D colour Doppler echocardiography
with a systemic real time 4D (STIC) approach allows
acquisition of data volumes from the fetal heart.

Aims of the study:
e STIC volumes obtained from the 4 chamber view can
form an useful tool to overcome the difficulties
of visualising the different cardiac parts

e correlate STIC images with 2D Doppler studies for the
prenatal diagnosis of congenital heart disease




Methods

Retrospective study
+ foetal STIC investigations (2004-2005),
acquisition varying in angle between 20-30°
taking 10-15 seconds

Data sets analysed:
e normal fetal population
Image availability of all cardiac structures

e group with CHD
efficacy of diagnosis compared to 2D results and
post-natal outcome

The analysis was performed by a program, projecting images in 3
orthogonal dynamic planes




Study

Normal population:

Image availability of all cardiac structures

47 studies of 37 normal fetuses were analysed
with the 4CV as starting point for volume acquisition
e 30 between 17-24 weeks gestation
e 17 between 25-36 weeks gestation

An inexperienced investigator reviewed data after a
learning period for the use of the 3D technique




+

Quiet fetus lying on its back

Axial view from the apex of the four chambers

Shortest volume possible
20 to 30 degrees at 20-22 weeks, 30 to 45 after
32 weeks

Long acquisition time (7.5 — 15 seconds)




1.

To evaluate the feasability of reading a STIC
volume.

A young resident used 4D-view analyzed the volume of

the heart of 36 fetuses acquired by a senior
ultrasonographer.

She tried to recognize:

The four chambers, the interventricular septum, the atrio-
ventricular valves, the origin of the aorta, the pulmonary
artery and the crossing-over of both great vessels.












Gestational 4 -V - Outflow tract Outflow tract Ductus Pulmonary
age chambers septum Aorta Pulmonary artery arteriosus veins

A complete cardiac exam was possible in 72/82 cases (88%)




Gestational
age

4
chambers

A-v
valves

Outflow tract
Aorta

Outflow tract
Pulmonary artery

Aortic
arch

Ductus
arteriosus

Pulmonary
veins

A complete cardiac exam was possible in 28/31 cases (90%)




The STIC (Spatio temporal image correlation)

Conclusions

+

In skilled hands, the STIC technology offers
little help In the screening of fetal heart
anomalies.

Its use In case of difficult examination allows
an a posteriori analysis with colleagues.




Study

‘ group with CHD: 14-36 weeks gestation, mean: 27

efficacy of diagnosis compared to 2D results
and post-natal outcome

4D diagnosis included.

TGA, DORV, Single Ventricle, Tetralogy of Fallot,
Pulmonary Atresia, Pulmonary Stenosis,

Aortic Stenosis,

Hypoplastic Aortic Arch and VSD(perim. & musc),
Mitral Papillary Calcificationsa

Pentalogy of Cantrel.







+ group with CHD: 14-36 weeks gestation, mean: 27

efficacy of diagnosis compared to 2D results
and post-natal outcome

e Cardiac analysis in 95%
v' complete diagnosis - 74%

v’ partial - 16%,
v’ requiring modification - 5%
v’ unobtainable - 5%.

e Complete diagnosis obtained
v' in 89% between 21-27 weeks
v" diminished to 63% between 30-36 weeks

1 case secondary diagnosis of complex CHD, missed before, could be
diagnosed and was confirmed postnatally.
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Hmitations:

Overweight mothers

Our limited experience
coarctations
associated anomalies

Problems:

First referral after 24 weeks gestation (148 pts)




The STIC (Spatio temporal image correlation)

Conclusions

‘|‘For Ob-Gyn practitionners, STIC technology can
alleviate the difficulties of the tridimensionnal
organisation of the heart.

The in vivo acquisition of the volume allows the
obstetrician to ascertain the normal anatomy of the
heart.

In our case large distances and mountains one can
send the volumes to a more experienced colleague.




The STIC (Spatio temporal image correlation)

Conclusions

This easy method for obtaining the different views
of the outflow tract should help the doctors to
diagnose more ducto-dependant cardiac defects.

This new technology could be a first step towards
telemedicine in prenatal ultrasonography.




Where are we today with 3- and 4-dimensional
ultrasound

0 ‘In 2D ultrasound, the examiner’s experience has a
significant impact on the detection rate of congenital
anomalies.

m Many articles have shown that 3D ultrasound adds
diagnostic value to standard 2D ultrasound.

m In 3D ultrasound, a single volume acquisition can be used
to reconstruct a complex tridimensional anatomy
diminishing operator dependence




Study
Normal population:
Image availability of all cardiac structures
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Study
Normal population:
Image availability of all cardiac structures
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Results

Duct. Art.

The differences in the results shown depend primarily on the
gestational age, 17/52 versus 25-36/52.




Conclusion

+

e 3D fetal echocardiography with the use of a STIC
volume allows an inexperienced investigator to
obtain the different views necessary for a later
complete cardiac exam in an offline fashion.

e good correlation achieved between direct 2D and
Indirect offline STIC diagnosis suggests that this
new technigue can be reliably used for the
prenatal screening of CHD in the hands of

experienced fetal cardiologists.




Limitations to the use of 3D

A constant dorso-anterior position of the fetus,
A continuously moving fetus

In some way, maternal obesity or scars




Conclusions

:IUp to now, 3D ultrasound was mainly used for visual
depiction of the fetus’ face.

Our results should encourage the medical community to
iIncorporate the 3D technology as a component of the
Imaging possibilities in obstetrics and gynecology.

Experts should work to standardize acquisition and

analysis of the 3D volumes to increase its widespread
use.

In the future, 3D ultrasound should provide higher
visualization rate of congenital anomalies.




