Strain imaging in children: from
Tissue Doppler to 3-D
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Deformation in the fetus and neonate

Deformation in pediatric cardiomyopathy
(briefly!)
Deformation in Congenital heart disease:

— Tetralogy of Fallot
— Hypoplastic left heart syndrome
— ccTGA

3-D strain




Strain imaging in children:
From M-mode to 3D?
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Normal strain values in pediatrics

Table 2 Systolic and diastolic strain (unit %) for regional
left ventricular longitudinal function

StEann

systolic Early diastolic  Late diastolic

Septum (4CH):
Base 24 + 06 17 + 05 07 + 06
Mid —24 + 08 14 + 05 07 + 06
Apic 24 + 05 19 + OF 03 + 06*
Lateral (4CH):
Base 26 £ 11 14 + 08 11 + 07
Mid —26 + 08 19+ 11 06 + 06
Apic -25 = 07 19 + 11 03 + D6*
LV Inferior { 2CH )
Base 24 + 06 17 + 05 07 + 09
Mid —24 £ 09 1o+ OF 06 + 06
Apic —26 = 09 20+ 09 05 £ 035

Weideman, JASE 2002;15:20




Normal strain values in pediatrics

Table 2 Myocardial velocity, strain, and strain rate measurements at the septal and lateral attachments of the mitral valve by
age group

01y 1-5y 6-0y 10-13 y 14-18 y Total

M Mean + 8D N Mean = SD N Mean = 5D N Mean + 5D N Mean + 8D M Mean + 5D

Sept & (%) 47 1707 Y2 B3 1799 SO0 6F GEE BI9 71

Lat & (%) 37 —18.51 + 030 53 —21.13 + 8.44 66 —18.31 + 743 71 -

SeptSHS 57 37 —166 £ 070 53 —123 = 046 66 —006 = 046 71 T T —TT T
Sept SRE (s-') 11 158 + 063 37 146+ 074 64 115+ 051° 71 124 + 053 57 123 + 0.57 240 132 + 0.52
SeptSRA(s™") 11 072+ 045 37 052 +036 64 045+028 71 046+ 028 57 042 + 0.24 240  0.47 = 0.29
lat SRS (s~') 37 -172+091 53 —150 =079 66 —110+053t 71 —120+ 056 57 —122 + 0.52 284 —1.34 + 0.68
LatSRE(s~") 12 1.82+080 37 170+0096 64 147 +084 71 170+ 085 57 1.63 = 0.81 241 168 = 0.89
LatSRA(s~') 12 052 +025 37 044 =028 64 040 +030 71 040+ 020 57 037 + 0.24 241 040 + 0.26
SeptS' cm/s) 37 314+ 132 53 491+ 128t 66 482 +105 71 521+ 006 57 562+ 1.10 284  4.88 + 1.33
SeptE' fem/s) 11 -325+ 152 36 —6.67 = 1.451 63 —6.41 + 161 71 —6.83 = 1.50 57 -691 = 2.07 238 —6.30 = 2.02
Sept A’ fem/s) 11 —2.35 = 094 36 -225+0098 63 -210+085 71 -220+ 071 57 —-223 + 0.74 238 -2.19 = 0.80
LatS' (cm/s) 37 340 + 162 53 487 + 1341 66 488 +129 71 516+ 118 57 568 + 1.37 284  4.93 + 1.47
Lat E' {cm/s) 12 -368 +2.32 36 —6.32 + 1.83t 63 —6.16 +220 71 -6.80+ 1.91 57 -7.37 = 2.49 239 —6.25 = 2.41
Lat A' em/s) 12 —178 066 36 —177 =088 63 —-175+074 71 —-102+ 073 57 —102 + 0.82 238 —1.84 + 0.77
Sept EV/A’ 11 147 +113 36 338 +141 63 343135 71 353+ 177 57 341 =143 238  3.40 = 1.54
Lat E'/A" 12 191 +128 38 427 +271" 63 410+247 71 403+ 188 57 434+ 165 239  4.06 = 2.16
Sept SRE/A 11 225+ 151 37 367 +182 64 328 +166 71 338+ 1.86 57 341 + 162 240 335+ 1.76
Lat SR E/A 12 316 +211 37 556 +424 64 454+307 71 511+327 57 520+ 322 241 502 = 3.34

A’, Late diastolic myocardial velocity; E', early diastolic myocardial velocity; E, early diastolic; Lat, lateral; Sept, septum; S, systolic myocardial
velocity; £, systolic strain; S, systolic; SR, strain rate.

*P < .05.

tP < .01 when compared with previous group.

Lorch , JASE 2008 ; 21:1207



Septum sys strain
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2D speckle tracking in the fetus
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Ta-Shma A. J Am Soc Echocardiogr. 2008 21:146-50.




Velocity Vector Imaging in the Fetus
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Evolution in neonatal life

Table 3 Comparison between SR and « measurements of the septum obtained from the longitudinal apical view:|regional LV
longitudinal function
SRz} e { %)
Component Segment Exam 1 Exam 2 P Exam 1 Exam 2 P
Systolic Basal 202 = 0.77 1.84 + 0.33 A13 2642 + .56 23.63 + 3.65 000
Middle 1.90 = 0.58 1.85 + 0.29 498 2bbH + 3.40 2310 *+ 265 000
Apical 1.62 +0.26 1.65 + 0.24 A7 2494 + 338 2297 203 .001*

Table 4 Comparison between SR and « measurements: regionall B longituding

SR ¢ (%)
Component Segment Exam 1 Exam 2 P Exam 1 Exam 2 P
Apical 4-chamber free lateral wall
Systolic Basal 2.00 = 0.64 225+ 0.42 013 ~28.45 * 5.23 ~37.03 £ 5.42 .000°
Middle 185+ 0.59 225+ 0.59 .0oz2* ~33.21 * 6.68 —42.56 ' 000*
LONGITUDINAL Apical 2.23 + 0.61 225+ 060 . —33.33 + 4.83 —41

EX 1l

Pena, JASE 2010;23:294



Children with cardiomyopathy
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Children with cardiomyopathy
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Click here for tips

Hadial Strain




Radial strain to investigate dyssynchrony and function

Controls Dilated
Cardiomyopath
y
Anterior Septum 419+ 164 14 +13 <0.0001
Anterior Wall 478+ 15.6 145+ 12 <0.0001
Lateral Wall 52.8+£15.8 17+ 10 <0.0001
Posterior Wall 55+13.2 22+10 <0.0001
Inferior Wall 53.6 £13.8 24 +13.6 <0.0001
Inferior Septum 46 +15.4 18.7 +12.8 <0.0001
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Regional deformation by TDI strain in HCM

Peak sysiolic strain {%)
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Table 5 Clinical characteristics and echocardiographic indices
of LV function at the basal septum in childrenwith HCM, withand [EEE—— @ .. o Em=mrm e maE T
without ventricular tachycardia

HCM with VT HCM without P-value
(n=T) VT (n= 34)

VO, max (%) 38 + 15 71+ 27 0.01
Strain pattern on 647 20/34 0.23
IWSTd (Z-scare) 0.04
EF (%) LB
E/A ratio 0.69
E/F ratio 0.02

(septal) =
Vel sys (cm/s) 0.56 r=-o0hu; re =-0.78
E' (cm/s) 0.02 P= 0001
A sl 029 ¥ =47 (1 =exp(=-21T(x - 9911
SRsys (571) 0.01
£ 55 (%) 0.01
P55 (%) 0.04
Time to max 0.04

€ {ms)

g o ndric Ganame, EHJ, 2007 28, 2886



Speckle tracking for diagnosis of LVNC?

Eidem, Pediatr Cardiol. 2009 ;30:682-9.




Effect of anthracyclines on deformation

Table 2 Clinical and standard echocardiographic

parameters of systolic function
Amnthracycling Comrol
(n = 56} (n = 32}

Age,y 127 + 49 131 * 68 .75
Heart rate, beats/min R4 £ 153 742+ 14 Vi
Systolic blood pressure,  103.2 = 129 101.8 + 146 .6l

mm Hg 0 0
LV ED diameter, mm 45.3 £ 6.5 437 60 .25 Roes Mg v Bate W0 spex
LV ES diameter, mum 290 = 5.0 282 4.8 44 0 0
ED inferolateral WIT, mm 7.6 + 1.3 7714 70 * * * * t »
ED IVS WT, mm 78+ 12 80*15 47 y l P
LV fractional 341 x 46 357 x3 3 SR l ..... R l l l l

shortcning_1 % Als) -2 I__I——T PYIEETEREEE SRR
LV cjection traction, % 643 + 63 657 = 5.1 30 I “‘T"" ‘
Inferolateral wall 523241 o638 £ 145 02 -3 -3

thickening, % _
LV mass, g 116.1 £ 383 1155 * 316 .94 Beso Md Apex Base Mid Apex
End systolic wall stress,  123.3 = 20.1 112.2 = 22.0 02 0 0

g/em* 1 t i 3 T ¥
Ring displacement LV 11420 160 22 =001 =10 -10

lateral (mm} = l_ ) l l l .- l : J,
Ring displacement IVS, 116 19 146 20 =01 (%) -20 T -20 e

mm _ ) A T\T\] 30 T—'—"I—I
Ring displacement BV, 209 +29 207 + 35 69
MPT 034 + 011 027 + 0.11 <01 L L
ED. End-diastolic: ES, -:|1-:|-5:.'.~crc3|i-_',' WT. wall thickness:; TV5, interventricular i é’;ggcycnne = Control Group

;c:|:'|~r-l‘|cm; RV, |'ig|1r ventricle: LV, lett ventricle: APT m:.'m:m'.:li:1| p-:l'r-m'mru'u.::.‘ * p <0.05 vs. controls: T p <0.01 vs. controls; £ p <0.001 vs.
CICX.

Ganame, JASE 2007;20:1351




Oy F, after chemotherapy

TOSHIBA
HOSPITAL FOR SICK CHILDREN

Circum. Strain Mid (mL]
+ o R . 1 % Time: 0 msec 1M
Clrcum.%traln Mid & f (a0 : ; 80.0

4000

DV [73.85mL  [967 msec
[ESY  [35.06 mL  |367 msec
EF 192,53 % '




Congenital heart disease




Congenital heart disease and fiber orientation

Different fiber orientation

!

Different 3-D deformation

Sanchez-Quintana, D et al. Heart 1999 ;81:182

Slide courtesy of Luc Mertens




Small/ absent contra-lateral ventricle affects

ventricular strain and torsion
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RV strain

001/99 034/0000/3317 ms. {56 bpm) Table 5 Systolic and diastolic Strain (unitc %) for regional
right ventricular longitudinal function
Strain

Sysitolic Early diastodic  Late diastolic

ase 36 +11 24 + 09 13 + 06
Mid —45 + 131 29+ 11 15 + OF
Apic -3 +11 25+ 12 11 + OF

BV inferior { 2CH ):
Base —25 + 05" 20 + 06 08 + 6™
Mid =26 + 06" 19 + O7* 07 + 0d*
Apic —27 + 05 17 + 09 06 + 05

B Right ventricle, O Left ventricle

Strain Rate (sec™')
Strain (%)

s

Weideman, JASE 2002;15:20-8




RV deformation after ASD closure

Table 3 Peak systolic velocities, peak systolic strain rate and end-systolic strain in the right ventricle and the
interventricular septum before and 24 hours after atrial septal detect closure

Before 24 hours Control P value®

RV mid

Peak sys vel (cm/s) SR - 001

Peak sys SR (s !} —35+16 —34 =+ S

End-sys € (%) —50.1 + 136 473 S
Seprum mid

Peak sys vel (cm/s) 39 +x1.1 29 = 1.1¢ 3.6 =09 0.003

Peak sys SR (s71) —22 * 05 —-19 =07 —19 = 0.6 NS

End-sys € (%) —33.4 + 12.1¢% —268 =94 —263 7.8 0.016

RV = right ventricular; mid = midsegment, ASI) = atrial septal defect; before = before ASD closure; 24 hours = 24 hours after ASD closure; sw vel = systolic
velocity; sys SR = systolic strain rate; sy e = systolic strain.
*P < 0.05 24 hours after versus before ASD closure; TP < 0.05 versus conerols.
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RV strain in Pulmonary valve Stenosis

Weidemann, Ped Cardiol, 2002;23:292
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Strain and strain rate after TOF repair

12

RV free wall Septum LV lateral
Velocity | s M. .. * 5
(cm/s) 4 '_L‘
n

4

Strain * M* gu* H T x %
Rate 2 I _
11}

60

Strain

Base Mid Apex Base Mid Apex Base Mid Apex

Weidemann, Am J Cardiol 2002;90:133-138




Strain and strain rate after TOF repair
ONo PR = Mild PR +Moderate PR A Severe PR

r=0.81
p < 0.0001

Peak Systolic SR (s)

125 145
QRS Duration (msec)

Weidemann, Am J Cardiol 2002;90:133-138

Comparison of longitudinal strain between patients with tetralogy of Fallot classified according to QRS duration
QRS Duration (ms)
| <140 140159 160179

Parameter

p Value

in=19) in=1/) in = 16j) n = 13}

ILutcrnl basal e (%) —23 + 1% —22 + |G — |4 + 40 — |8 + 26 {IAI}I}Q
Lateral mid e (%) =21 = 2% =21 + 2% =20+ 2% =19+ 3% 0.00
Lateral apex & (%) =200+ 1% =18 £ 1% =17+ 2% =15+ 2% 0.001
Septal basal & (%) =20+ 2% =18 £ 1% —12 2% — 10+ 35 0.001
Septal mid & (%) —19 % 1% =18 £ 1% =11 x 3% =11 = 3% 0.001
Septal apex e (%) =18 = 1% =17+ 1% =11+ 2% —8 + 5% 0.001
Peak to peak (ms) 12x4 44 + 30 72 x32 157 = 51 0.001
Postsystolic shortening 0 2 ¥ 23 0.01

Peak-to-peak delay indicates the maximum time difference between peak strain of the earliest activated myocardial segment and the latest. Postsystolic
shortening refers to the number of patients with peak strain postsystolic shortening occurring after aortic valve closure.

Tzemos, AJC 2009; 103:420




RV strain/ SR in TOF

Patients with TOF (n = 15) Control subjects (n = 23) P

RVEFI
RVEF2

0,53 = 0.18 (0.25-0.81)

0.57 £ 0.16 {0.29-0.72 )
0.539 £ 0.10 (0.46-0.75)

RVFW VS 60 ~ RYFW _____1VS
0 -
40
-5 - .
10 m Normals| §l <> 20
& 15, O TOF = s
S = g Hormals
w -20 s .E 00 2 T T T T )
I £ oTOF
=25 - * n
20 4
-30
*
-35 7 40 1
Sys ] DiaE | Dial. Sys | Diak I Dial.
* p < 0,001
** p < 0.03

Solarz, J Am Soc Echocardiogr 2004;17:338-44.



Strain and SR after PVR in TOF

Longitudinal function
systole systole
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Knirsch, Pediatr Cardiol; 2008 29:718-725



Strain and SR after PVR in TOF

Echo analysis at median intervals of 2.8 months before and 30 months after PVR.

N=58

=]

Peak Systalic Strain %)

Kutty, JASE 2008;21:1216

B c

Basal Right Free Wall

_

TABLE 3. Myocardial (Tissue)} Doppler Measurements in Normal Subjects and In
124 TOF Patlents With Different Severity of Pulmonary Regurgitation

Wid PH Mederiis 71 vera PR PT0E Befo re

= n=fa) {ANOHY,
VAR miE 15305 A3 t.9:20.8 fE-t04 {0004
s-velocity, cm/s 11.3x20 TB+149 TA+23 TAx2.0 NS
e-velocity, cm's 11.8+33 7.08+32 93+34 04+329 NS
a-velocity, cm's 7.7x3 5520 4627 44+22 NS
RY strain, % — 4513 —2001 6T ~284:73 - 28.2:t6.d NS
AV strain rate/s 2.8 0.0 242026 NS
IVA LV, mis? 1.3+0.3 09+04 0,002
s-velocity, om/s Br+21 6.4+16 NS
e-velocity, cmfs .6+42 11.7x31 11325 11.2+29 NS
a-velocity, cmfs 48+23 43+1.9 389+19 36+1.8 0.03
LV strain, % —25+11" —26.8+4.3 —259+46 —26.2+39 NS
LV strain, rate/s 1.9+0.7 2607 2507 25+0.5 NS

TOF indicates tetralogy of Fallot; PR, pulmonary regurgitation; n, numbers of subjects; VA,
isovolumic acceleration; BV, right ventricle; LV, left ventricle; P in patients with TOF, statistical

difference of the mean between groups with different degree of PR (assessed by 1-way ANOVA test). F rigio | a Cl rc 2004 1 10 [S u p pl | I ] . I I_ 153_| |_ 157
) 0 ’ 0

“Normal values described in the literature,




RV strain after catheter PVR
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Friedberg, Eur J Echo 2009 10: 585




PVR: Short term changes in deformation

n Pre PVR Post PVR p- value
(mean + SD) (mean + SD)

Strain LV % 10 -22.37 %+ 8.0 -20.02 £ 11.8 0.22
Strain IVS % 10 -7.04+£9.1 -14.10 £ 6.4 0.02
Strain RV % -14.56 £ 13.9 -23.53 £ 6.3 0.04

Strain Rate LV (s1) 10 -1.48 + 0.3 -1.50+ 0.5 0.47
Strain Rate IVS (s1) 10 -0.29+ 1.1 -1.06 £ 0.5 0.049

StrainRate RV (s1) 10 -1.53+1.1 -2.07+ 0.7 0.13

Septal Strain% Pre-Post PPVI

—e— Seriesl
—=— Series2
Series3
Series4
—x— Series5
—e— Series6

Septal Strain %

—+— Series?7
Series8
Series9
Series10

Moiduddin, AJC 2009;104:862




LV function in TOF

20071118-11:19:42

Peak Radial Strain , madial Sirain

Friedberg, Eur J Echo 2009 10, 585




LV deformation after TOF repair

Motion Rate of Deformation % of Deformation
of the Posterior wall of the Posterior wall of the Posterior wall
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Normals

Weidemann, Am J Cardiol 2002;90:133-138



LV Radial strain
base*

mid*

apex’

LV Radial strain rate
base*

mid*

apex’

LV Circumferential strain
base*

mid*

apex’

Longitudinal strain
RV (base+mid)

LV (base+mid)

39+20 <0.01
50+22 <0.01
54+20 <0.01

1.9+0.82 <0.01
1.9+0.61 <0.01
2.0+0.65 0.01

-18+7 0.1
-19+6 <0.01
20+/-6 0.4

-27+9 0.03
-17+4 0.4

Fernandes, AEPC, 2010




LV dyssynchrony in TOF
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Table 3. Regional Myocardial Deformation and Time Intervals: Comparison Between Patients

! _ ) class in patients after TOF repair
After TOF Repair Without and Those With LV AS}-'nchr011}-' B 2

No LV Asynchrony LV Asynchrony
TOF Group 1 (n = 12) TOF Group 2 (n = 13)
Strain Time Interval Strain Time Interval
(%) (ms) (%) (ms)
LV basal 21 £5.7 372 =50 18.6 £ 4.3 366 = 107
LV middle 24 x77 369 = 44 201 =71 384 = 38
LV apex 14.5 = 8.6 356 = 49 13.7 £ 6.7 368 = 47
LV (mean) 19.1 = 3.6 366 = 44 17.2 £ 5.2 373 = 44
Septum basal 206 + 7.5 348 + 52 15.8 = 5.8 409 £ 97*
Septum middle 19 = 5.1 351 £ 43 11.1 = 6.8* 425 * 86*
Septum apex 19.8 = 6.8 351 £ 33 11.1 = 4.8* 422 * 84*
Septum (mean) 19.8 = 4.2 350 = 44 12.7 = 3.6* 419 + 40*

LV delay —12+19 el Abdul Khalig, JACC 2005;45:915

*Patients after TOF repair with LV asynchrony versus patients after TOF repair without left intraventricular asynchrony, p <

0.05.




Hypoplastic Left Heart Syndrome




Assessment of function in single ventricles
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HLHS good RV Deformation
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RV-PA conduit vs BTS in Stage 1 Norwood

Table 2 Clinical and echocardiographic cheracteristics of each patient listed in chrenological order of surgery
Echo postop Heart rate SaO, Inofrope RV %A-Ch Peak systolic SR Peak systolic ¢
Patient (days) (beats/min) (%) (ng/kg/min) TR (%) (1/s) (%) Outcome
S-PA shunt
1 50 149 80 MNone Mod 29 =1.11 -16.2 A
2 47 167 79 MNone Mod 25 -0.69 -12.2 A
3 4] 136 80 None Mild 29 =077 =11.9 D (60 days)
4 28 177 82 Dobutamine 5 Mild _17 —]1 0R -134 D (29 days)
Meen (SD) 41.5(3.4) 157 (18) 80 (1) 25 (6) -0.91(0.21) ~13.4(2.0)
RV-PA cenduit
5 34 147 85 MNone Mild 49 =1.54 -20.4 A
6 27 138 88 MNone Mod 62 -1.06 -16.5 A
7 36 154 86 MNone Mild 55 —1.18 -16.7 A
8 31 170 85 Dobutamine 2.5  Mild 53 -1.29 -16.5 A
9 32 133 82 None Mild 62 —1.11 -19.0 A
Mean |SD) 32 (9.7) 148 (15) 85 (2) 56 (6) —-1.24(0.19) -17.8(1.8)
p Value 0.07 0.4 <0.01 <0.01 0.048 0.01
¢, systolic strain; A, dlive; D, died; mod, moderate; RV % A-Ch, right ventricle percentage arsa change; SaO,, percutaneous oxygen saturation; SR, strain rate;
TR, tricuspid valve regurgitation.

Hughes, Heart 2004;90:191-194



Dyssynchrony in HLHS using VVI

Table 2 Mechanical dyssynchrony in the systemic right ventricle of children with hypoplastic left heart syndrome and left
and right ventricular mechanical dyssynchrony in healthy age-matched control subjects

Hypoplastic left Control subjects: Control subjects:

heart syndrome left ventricle P right ventricle P
SD of time to peak velocity, ms 43 * 67 [1£6 07 1227 08
SD of time to peak strain, ms 37 * 35 §*38 <.01 9+ 11 <01
SD of time to peak strain rate, ms 3l 37 10 =13 <05 14 = 15 09
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Congenitally corrected
transposition of the great arteries




Clinical deterioration in ccTGA is linked to RV failure
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Fig. 5 Decline in systemic ventricular function between 1990 and 2001
measured with echocardiography.

Roos-Hesselink, EHJ 2004; 25, 1264




Strain and SR after Senning in ccTGA

|[:| Senning [l Norma[‘
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Asymptomatic patients with ccTGA
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RV adaptation after atrial switch

Normal RV Systemic RV Normal LV Normal LV Systemic RV

Longitudinal
strain (%)

Circumferential

strain (%) 15

=30 -

End-diastole

1
|
| End-systole

Myocardial Shortening Patterns Z-TC M Basal and Apical Systolic Rotation

Assessment of Regional Myocardial Function in the Systemic RV Free Wall
Compared With the RV and LV Free Wall in Healthy and Operated Control Subjects

RV Control RV Operated Control LV Control LV Operated Control
Subjects Subjects Systemic RV Subjects Subjects

Longitudinal strain (%)
Apical free wall —30.6 = 42 —29.7 +24 —14.7 + 4.3% —18.3 + 4.0 —166 + 17
Mid free wall —30.7T + 33 —284 + 4.3 —15.0 + 3.0* —165+ 17 —1741+17
Basal free wall —301 + 4.9 —29.6 + 2.6 —14.3 + 4.1% —16.6 + 2.7 —-169 + 21
Circumferential strain (%)
Mid free wall —15.8 + 1.3 —-144 + 1.8 —23.3 + 3.4% —257+31 245+ 24
Longitudinal strain rate (5"1
Apical free wall —25+04 -24+04 —1.0 + 0.2%¢ —17 + 04 —417+ 0.3
Mid free wall -23+04 —21+03 —11 + Q2% —17 +0.3 —17+ 04
Basal free wall —22 + 07 —23+05 —11 + Q2% —16+ 0.6 —16+ 0.2
Circumferential strain rate (s~
Mid free wall -15+04 -15+ 0.3 —-15 + 0.5¢ —-24+05 -26+ 02

Pettersen, JACC, 2007;49:2450




Peak strain of systemic ventricle

Peak VE of systemic ventricle (m/s)

Impaired Diastolic Reserve in ccTGA
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Serial Evaluation of LV function after ALCAPA repair

pre- two weeks five months ten months
repair post-repair post-repair post-repair

LV posterior wall
(normal:67+16%)

Maximal
longitudinal strain
LV lateral wall
(normal:-30+5%)

Maximal
longitudinal strain
RYV free wall
(mormal:-38+15%)

Mertens, Cardiol Young, 2001




Child with ALCAPA

ELOCAL: Longitudinal Strain (%) =-3.91 T=327 msec
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3D strain




Left Ventricular Deformation is 3-dimensional

£ Mayo Clinic

Courtesy of Ben Eidem, MD
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Abstracts at the upcoming AHA

e “Is Left Ventricular Twisting Obtained Using Three-
dimensional Ultrasound Speckle Tracking Imaging
Useful in Assessing Left Ventricular Function?-
Comparison with Invasive Parameters”

“Left Ventricular Eccentricity Impairs Three-
Dimensional Systolic Radial Strain and Torsion in
Patients After Repair of Tetralogy of Fallot: A Three-
Dimensional Speckle Tracking Analysis”




3-D strain
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3-D strain

2010/03/11
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0s A 101 10:53:34 AM
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3-D rotation and torsion
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°
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17 year old with AS and Al

01102010:Al/AS F17 2010/10/01
HOSPITAL FOR SICK CHILDREN 10:33:22 AM
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9 yr, girl, pulmonary stenosis
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Problems using strain in clinical practice

Technical acquisition

Normal values vary between techniques and studies
Large inter/ intra observer variability

Large scatter/ variation compared to reference methods
Conflicting data regarding load-dependency

Regional vs global function-what and where should we be
measuring

Which method should we be using S/ SR?

Standardization (eg peak vs mean velocities (colour vs
pulsed Doppler)

Long post-acquisition processing time
Incorporation of results into clinical decision making
Data overload but small numbers
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"Yes! That was very loud Sir, but
| said | wanted to hear your HEART!™



