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KAPAIOAOTIKH ETAIPEIA
BOPEIOY EAANAAOL

To o©OVOAO TOV OJOUIKOV-OVOTOUIK®OV, TAEKTPIKOV KOl AELTOVPYIKOV
TPOGOPLUOYDOV TOV HLOKOAPOIOV GTIC GLVONKES PLGIKNG ACKNGMC, Ol OTTOIEC
eaivetonl vo €lval avaAoyeg NG €viaons, NG Olpkelac, Kabmc Kol Tov
TOTTOL TNG AKOAOVLOOVEVIC OPUGTNPLOTNTOG.
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Limongelli et al. Int J Cardiol 2006;111(1):113-119
Hutton TP. N Engl J Med 1985;4:24-32
Pluim BM et al. Circulation 1999;100:336-344
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QO O1 npoavagepouevec PeTaBoAec napartnpouvTtal Pe €ROopadiaia
nponovnon TOUAAaxioTov 6-7 wpwv

Q To €idoc TnG aocknonc (IocoOheTpIkn N 1ooTovikn) nailel onoudaio
pOAO OTOV TUNO JIANOPPWONG TG adBANTIKAG Kapdidg

Q O1 KUPIOTEPEC HOPPOAOYIKEC METAPBOAEC apopouv TNV au&non TnG
TeAodlaoToAIKNG OlapeTpou (LVEDD) TnG aplioTepdc kolAiac n kair tnv
EKKEVTPN N KAl CUYKEVTPIKN unepTpoPia auTng availoya HE TO €idog
TNG aOAnTIKNG dpacTnpioTnTag (endurance training/strength training)

Q Kuplog oTtoxoC Twv napanavw nadbo@uacioAoyiKwV PHETABOAWY €ival
N au&non Tou OyKou NAaApou kal ouvekdoxIKa TNG kapdiakng napoxng
aAAQ Kal TOU NPOCPEPOUEVOU 0EUYOVOU OTOUC MEPIPEPIKOUC 1I0TOUC

Pluim BM et al. Circulation 1999;100:336-344
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AbAntikn Kapowa (Opopog [l)
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Figure 2. Effect of specific sports training on LV cavity dimen- Figure 3. Impact of different clinical variables on LV end-diastol-
. | - ic cavity dimensions in a large population of male and female

sion or wall thickness in elite athletes, representing 27 different elite athletes. The relative impact of the examined variables

sponirwg dis::iplipes. }i-Ct::aunltr]L,»r indicates cross-country; L.D. (body size, gender, age, and type of sport) are shown here as a
Running, long-distance running. proportion of overall variability in LV cavity size.

Barry J. Maron and Antonio Pelliccia. Circulation 2006;114;1633-1644
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AbAnTicn Kapowa (Opwopog 1V)

Atvietos with LYWT »12mm
(=53, 1.5%)
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LV Wall Thickness (mm) Left ventricular wall thickness (LVWT) (mm)
25 Basavarajaiah 5, Wilson M, Whyte G, Shah A, McKenna W, Sharma 5.
@ White Athletes Prevalence of hypertrophic cardiomyopathy in highly trained athletes:
i 20- B Black Athietes relevance to pre-participation screening. J Am Coll Cardio! 2008;51:
1033-9.
15-
%
10 Figure 3 Distribution of left ventricular wall thickness in 300
highly trained black male athletes and 300 white male athletes of
5 smilar age, size, and sporting calibre demonstrating that a signifi-
cantly higher proportion of black athletes exhibit a wall thickness
. =12 mm compared with white athletes (8 vs. 3%). Reproduced

from Basavarajaiah et al.” with permission from the American
College of Physicians.
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Morphology

IVSd 8-16*mm
<13 mm

LVIDd 49 -73 mm
<65 mm

LVM 113-618*g
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< 240 ml
EF 41 -77%
> 48%
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Doppler
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La Gerche, A. et al. 3 Am Coll Cardiol Img 2009;2:350-363

JALG
Imaging



Ny \" KAPAIOAOTIKH ETAIPEIA
\#)"/ BOPEIOY EANAAOE

| : AMoryvooTtich Tpocéyyion Vs Alupopikr S1Gyveoo)

Athlete’s
heart
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ZNUOGLO TNE OL0QOPIKTC OLAYVOCT)C

=  Amopuyn owpvidiov Oavdtov Causes of SCO in U.S. Athletes
aOAnTov

= Amoguym AovOaouévng
OLOKOTING aOANTIKNG -.
dpaoTNPOTTAS GE  TOAAG (L&

VTTOGYOUEVOVC €My YEALOTIEG I Cammoi Carde
abAntéc (ovvémelec QLOIKEC, O
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Fuptured Aortic Angurysm

Barry J. Maron and Antonio Pelliccia. Circulation 2006;114;1633-1644
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Epyoleio owapopicnc owayvoong (1)

IoTopikO

Echo

HKT

KapdioavanveuaoTikn
KOMWon

AIA®OPIKH AIAINQZH

MRI

AANAEC
eEETACEIC
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Awgopikr| owdyvwor athlete’s heart vs HCM (I)

IoTopIKO >[Anpoypa(p|Kd] [Zupan)paTa] [OIK. IO‘role(')]

1. ®vro (i) 1. Xvykom) OeTik6 Yo HCM
2. Hlwia (<10) 2. AiloOnpo
3. loopetrpun POV
aokmnon 3. Avomvouo,
4, BSA<2.0m’ 4. X0ayym

AIA®OPIKH AIAINQZH

John Rawlins, Amit Bhan, and Sanjay Sharma




KAPAIONOTIIKH ETAIPEIA
BOPEIOY EAANAAOXL

Awapopikn owaryvmor) athlete’s heart vs HCM (1)

>Tolxsia B mode Echo

olVH>16 mm (of3
0onolodNMOTE ToiXwHa

Echo | > . :
o'EKKEVTPN uUnepTpOPIaA ME
Aoyo IVSd/PWd peyaAuTepo
ano 1,5

eTeAodiaoToOAIK]  OIQUETPOC
LV (LVEDD) ouvnowg
<45mm, ducavaioya HIKpNn
o€ oxeon hE TNV
napaTnpoUpdevVn unepTpoPia

AIA®OPIKH AIAINQzH

Makan J, Sharma §, Firoozi 5, Whyte G, Jackson PG, McKenna W), Phys
iological upper limits of ventricular cavity size in highly trained adoles-

cent athletes, Heart 2005:91:495-9.
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Awapopikn owaryvmon athlete’s heart vs HCM (111)

>ToIXEia AIAGTOAIKNC
AgITOUpViac

> UuVNOwWC E<A oTn
> dlapITpoEIdIKN pon ,

napatacn Tou DT>240 msec
kal IVRT>90 msec onwc kai
avaoTpo®n Tou Aoyou S/D
oTO Doppler TWV
NVEUHUOVIKWV PAEBWV

Echo I

eTissue Doppler Imaging:
Annular velocities E'<9
cm/sec kal S< 9 cm/sec

AIA®OPIKH AIAINQzH

Naguen SLN, Middleton C, , LognDi W, Quinones M. Loppler oE/E’ >12 (0' UVI"'| eo)q OTOUGQG

gstimation of left ventricular filling pressures in patients with hyper: nporovnu SVOU C aBbA r]-réc; <8)
trophic cardiomyopathy. Circulation 1999,99:254-61.

ePropagation Velocity




Buropean Heart Jowmal (2010) 31, 15991 607 CLINICAL RESEARCH
<o 0L 1095 enariveart jletung 101 Heart failurefcardiormyopatfy

Early identification of mutation carriers in
familial hypertrophic cardiomvyopathy by
combined echocardiography and tissue
Doppler imaging

Estelle Gandjbalkhch 1, Andrzej Gaclkowski ', Sophie Tezenas du Montcel 3%,
Richard Isnard?, Asmel Hamroun 1, Pascale Richard 4, Michel Kl::lmajd:a",
and Philippe Charron -5

ROC curves

After multhariate logistic regression analysis, only three par-
ameters were I"leIlE"ﬂfE"lﬁ':F associated with a positive ,;-E"uEtl..

confidence interval) = 1.7/ per 01U increxe (1.18-1.47), F

0006] the RWT [OH = /64 per 01U increase (OR 93% Cl:
1.7 —4603), P=002), and the septal E/ffa ratio [OR = 1./2
per unit increase (OR 95% O 1.15-257), P = 0008] [see Sup-
plementary material online, Table 56). Results were not influenced
by age. Using an ROC analysis, and fodng specificity at 5%, we
igentified the following optimal cut-off values WYLPW ratic
=143 (sensiivity: 3/5%) BWT =037 [(sendtivity 42%), and
septal EFEa ratic = /9 (sensithaty: 375%) (Rpue 2). The combi-
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Usefulness of Two-Dimensional and Speckle Tracking
Echocardiography In *“*Gray Zone” Left Ventricular Hypertrophy
to Differentiate Professional Football Player’s Heart from
Hypertrophic Cardiomyopathy

Mayank M. Kansal. MD**_ Steven J. Lester. MD". Phani Surapaneni, MBBS".
Partho P. Sengupta, MD, DM, Christopher P. Appleton, MD", Steven R. Ommen, MD",
Steven W. Ressler, MDP, and R. Todd Hurst, MD"

Vanable Criterion  Sensitivity Specificity Area Under
the Curve

LY RWT =06 T L) .97
LY isovolumic =0 072
relaxation time
(ms=})
Septal wall
thickness (mm)
Septal ¢ (cmifs)
Septal ¢ fa ratio
Longitudinal
cndocardial &
)]
Radial & {%)
Longitudinal
cndocardial
sBWT (%)




Table: Areas under the curve (AUC), sensitivities, specificities, positive and negative likelihood ratios and
[95% confidence intervals] of optimum cut off values for discrimination of hypertrophic cardiomyopathy
patients from athletes with left ventricular hypertrophy. Cut-off values were determined for the variables
which differed significantly between ‘gray zone’ groups.

Variable AUC Cut off value p value SE Sensitivity (%)  Specificity (%) PLR NLR
[95%CI] [95%Cl] [95%CI] [959%CI]  [95%CI]
LVEDD 0.833 <4.79cm 0.0022 0.109 87.5 77.8 3.94 0.16
[0.577-0.966] [47.3-99.7] [40-97.2] [25-6.1] [0.02-1.5]
MITRAL DT 0.812 >190 msec 0.0025 0.104 75 66.7 2.25 0.37
[0.553-0.957] [34.9-96.8] [29.9-92.5] [1.2-41]  [0.08-1.7]
MITRAL IVRT 0.847 >80 msec 0.0003 0.0967 100 66.7 3.0 0
[0.593-0.972] [63.1-100] [29.9-92.5] [1.9-4.8]
TRIC E/A 0.825 <1.3995 0.0067 0.120 714 88.9 6.43 0.32
[0.558-0.965] [29-96.3] [51.8-99.7] [3.8-10.8] [0.04-2.9]
SEPTUM Em 0.833 <9 cm/sec 0.0005 0.0964 87.5 66.7 2.62 0.19
[0.577-0.966] [47.3-99.7] [29.9-92.5] [1.5-45] [0.02-1.5]
RWT 0.764 >0.4158 0.048 0.134 87.5 66.7 2.62 0.19
[0.500-0.931] [47.3-97.5] [29.9-92.5] [1.5-45] [0.02-1.5]
BNP Rest 0.790 >5.12 pg/mL 0.0099 0.112 100 55.6 2.25 0
[0.537-0.943] [66.4-100] [21.2-86.3] [1.3-4.0]

AUC: Area Under the Curve, [95% CI]: 95% Confidence Intervals, SE: Standard Error, PLR: Positive
Likelihood Ratio, NLR: Negative Likelihood ratio, LVEDD: Left Ventricular End Diastolic Diameter, MITRAL
DT:Mitral inflow Deceleration Time, MITRAL IVRT: Mitral inflow Isovolumic Relaxation Time, TRIC
E/A:Tricuspid inflow E/A, SEPTUM Em: Em wave obtained by Tissue Doppler at the septal corner of mitral
annulus, RWT: Relative Wall Thickness, BNP Rest: Resting BNP values
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Athlete’s

HCM heart

asymmetric LH

LNVEDD = 45 rmirm

IVEDD = 55 mm
enlarged left atrium
diastolic dysfunction
bizarre ECG changes

female patient

family history positive for
HCM

f changes
diitioning

typical histoclogy

positive genetic testing

electromechanical

asynchronity
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yourenoouato = 1 lpoomtikec
zoumepacuoto = 1IpoomTike

e H abAnmikn kapdid anoTeAsi upiIa kKaAonbn npooapuoyn oTn
OUCTNMATIKA YUuvaon

e H d&idyvwon Tn¢ oupninter pe TN dlagopikn dlayvwon ano
Huokapdlondabelec Nnou pnopouv va pigndouv Tnv adbAnTikn kapdid.

eEuaioBnTonoinon gopewv Kal cwpaTeiwv abAnTiopou 6cov agpopd Tov
NPOAYWVIOTIKO EAEYXO TWV aBANTWV TOUG............
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