TexHuyeckue ocob6eHHOCTU 3XoKapauorpaduyeckoro
nccnefoBaHUa U U3MepeHuli No AByXMepHoMy

n3o00paxeHuio
Lenb Metoa
MuHUMUaMpoBaTh CrnokoiHoe AbixaHue WNu 3aepxka AblXaHus
CMellieHre cepaua (B KOHLIe BbigOXa)

B PyHOW KNeTke

O6ecneynTb MakcumansHoe MuHumansHo Heobxoaumasn my6buHa

paspelueHue n306paxeHns  UCCNefoBaHWa
Haumbonee Bhicokas 4acToTa JaTyvka
CooTBeTcTByIOLLas HACTPOKa KOMNEHcaLum
ycuneHus no ryGuHe, AMHAMUYECKOro
Iuana3oHa 1 60KOBOro yCUneHus
YacTora cMeHbl kaapos = 30 B cekyHay
TkaHeras rapMoHUKa
LiseTHoi B-pexum

WaBexatb NOXHOro MonoxeHue Ha nesom Goky

yKkopoyeHus nonoctu JIX CneumarnbHble KPOBaTH C BbIPE30OM ANS AaTymkKa
Mpw B3yanusaumm cepaiua He OPUEHTUPOBATLCH
Ha TOYKy Nanbnalun BepXyLUIeyHoro Tonyka

TMoBLICUTL TOYHOCTb KoHTpacTHoe ycunetne

ONpefieneHUs rpaHuL,

3HOoKapaa

KoppekTHo onpegenarts Vicronb3ogaHne ABMXEHNA MUTPABHOMO

KOHeL, AUacToNbl U KOHel KnanaHa u U3MeHeHWi pa3aMepoB NosoCTH,
CUCTONbI aHe 3Kl



Tabnuua 2

MeTopabl onpefeneHns NOPoroBbIX 3HaYEHUM Pa3NIUYHBIX
axokapauorpaduyeckux nokasareneu

TonwmHa cTeHoK

Macca muokapaa
NIX

Paamepsl JTX
O6vemsl JIX

dynkuma JIX
(nuHelHbIA MeToa)

®pakuus Boibpoca
Paamepbi [TX
Paamepsi JIA
Mnowaam MX
dyHkuma MX
Paamepsi J1M1
O6bemsl JIMN
Paamepsi M1

CranpaptHoe [lpouexntuns [lporHoz — 3kcnepTtHoe

OTKJIOHEHUE MHeHue
* *
» *
N *
»
*
* *
.
»
*
*
*
» * *



Tabnuua 3

MeTtopab! konuyecTBeHHoM oueHky JIXK: nonbaa, npevMyuliecTtea n orpaHun4yeHuda

Paamepbl/06bEMbI

JIuHeliHble nokasaTenu
M-pexum

M-pexum noa KoHTponem
B-pexuma

O6bEMHbIe nokasarenu
Bunnaxoeblin MeTog CumncoHa

MeTog “lMnowaas-anvHa”

Macca
B M-pexume unu M-pexume
noj KoHTponem B-pexuma

Mertog “lMnowaab-anuHa”

MeTtog “YceuyéHHbin
annuncoun”

MonesHocTb/NpenMyiecTea

Bocnpouzeoanmsl

— Bbicokas yacToTa CMeHbl KaipoB

— Bonbluoi 06beM HAKONASHHbBIX JaHHbIX

— PenpeaeHTaTvBHbl NpY HopManbHoi Gopme JIK

— ObecneynBaeT OpueHTaLMIo yya
nepneHanKyNapHO ANuHHOM ock JIK

— YyutsisaeT namerenmna dopmsl JIXX
— MuHMMUaMpPYeT MaTemMaTH4eckme JonyLeHns

— YacTnyHo yuuThiBaeT MaMeHeHus dopmbl JK

— W306unue HakonneHHbIX AaHHbIX

—lMNozgonser YUYMTbIBATbL NanunngapHble Mbllbl

— Bonee yyscTBUTENEH K M3MeHerWio hopmbl JIX

Orpanuyexus

— OpueHTauma nyya YacTo He NepneHauKynapHa AnvMHHoi ocn JIK
— Paamep no oaHoOM ocy MOXET ObiTb Hepenpe3eHTaTUBHLIM MPU M3MEHEHHO
dopme JTX

— MeHbluas YacToTa CMeHbl KaipoB No cpasHeHuio ¢ M-pexumom
— Paamep TONBKO M0 OZHOM OCK

— Bepxywka yacto “cpezaHa”

- “BoinageHne” aHaokapaa

— OcHoBaH Ha M3aMepeHmnsX TONbKO B ABYX NOCKOCTSAX
— Mano HopMaTUBHbBIX NOMYNALMOHHBIX AaHHBIX

— OcHoBaH Ha MaTeMaTU4eCcKuX A0MyLIeHUaX
— Mario HaKonAeHHbIX AaHHbIX

— HeTouyeH npu Hanuymm HapyLLeHWA noKanbHoW cokpatumocTtu JIXK

— OpueHTauma niyya YacTo He NepneHauKyapHa AnvMHHoM ocn JIK
(M-pexum)

— HeBonbluve owmbkm naMeperuii NPUBOAAT K 3HAYUTENBHOMY UCKaXEHUIO
peaynsrata

— MepeoueHka maccol JIX

— HeuyecTeuTeneH k uamereruio dopmbl JIXK

— OcHoBaH Ha GOMbLIOM KONIMYECTBE MaTeMaTUYecKux JOnyLLEHNHA
— Manio HopMaTVBHbIX MOMYAUMOHHBIX AaHHBIX



e —
¢ ————

Puc. 1. Mamepenne koHeyHo-anactonnyeckoro (KAP — EDD) u koHeyHo-cuctonuyeckoro (KCP — ESD) paamepor JIX B M-pexume fog KoxTposieM u3obpaxenns
B B-pexwvMe B napacTepHaibHOM NO3ULIMKM N0 KOPOTKOI OCH (BBepXy Cnesa) Ans ONTUMU3aLMKU MeavanbHO-naTepanbHoN OpueHTaLi ynstpaseykoeoro nyya. WT - Ton-
LUMHa 3aHEel CTEeHKN.



>042

MHAEKC OTHOCUTENBbHOM TONWWHBLI
<042

KoHueHTpuyeckoe | KoHueHTpuyeckas
Pemoaenuposaxue | MnepTpodus
HopmanbHas i SKcueHTpuyeckas
[eomeTpus | Mneprpocus
i
<95(Q) >95(Q)
<115 (d) > 115 (d)

WHaekc macchl MMOKapaa Nesoro Xenyaoyka (rim?)



A A
A A, Am bi]':rf' tx/ot -b

Am=A, - A,

MMIMK (AL) = 1.05 {[ ¥ A, (a+d+t) ] - [ A, (a+d) ]}
d3

MMIDK (TE) = 1.05 m{(b+t)? [ %, (a+t) +d - e

1-b2[ % a%d - 1}

Puc. 6. Metoabl Boiumcnenns MMJTX no ¢opmynam nnowaas-anvta (AL) u yceyenHoro annuncomaa (TE) ¢ ucnonbaogaHmeM noamumm no kopotkon ocu JIX (cneea)
M anuKanbHOM YeTblpexkamepHoi noanuum (cnpaea). A1 = obwas nnowaas JIX; A2 = nnowaab nonoctu JIX; Am = nnowaas Muokapaa. a — 6onbluas Noayoch OT Manown
nonyocu Ao Bepxywku, b — paguyc no kopoTkoi ocu (BuiyMcaaeTcs ua nnowaau nonoctv JIK no kopotkon ocu), d — yceyeHHas Gonbluas noayocb OT Manoi noayocu
[0 NNOCKOCTU MUTpanbHoro konbua. Paguyc (b) u cpeaHss TonwmHa cteHku (t) Bolyncnsiotea ua nnotaaei JIK no kopoTkoit ocu. [py 3TOM flonyckaeTcs, YTo naowaib

JIX umeet dopmy kpyra (CM. B TekcTe).



AnukanbHas
yeTbipexKkamepHas no3uyus

AnukanbHas
ABYXKamepHas no3uuus

EDHbIE U3MEeDeHMA AN BolYncnernns o6bemos JIXK ¢ ucnonbzosaHnemM 6MNnaHoBOro MeTona anckoe (MmoanduumMbnoeaHHbIi Meton CrmMncoHa)



HOpMaTVIBHble nokKasarteJsii M Nnoporoebie 3Ha4eHMd MacCbl MUOKapaa U reomMeTpmn JIK

XeHLWuHbI
Hopma HeanaunTensHoe YmepenHoe
HapyLieHa HapyleHne
IHblE N3MepeHns
K.r 67-162 163-186 187-210
WC/InT, r/m’ 43-95 96-108 109-121
K/pocT, r/m 41-99 100-115 116-128
K/poct™”, r/m>" 18-44 45-51 52-58
'C OTHOCMUTENBHOM
IHbI 0,22-0,42 0,43-0.47 0.,48-0,52
nHa MXTI, cm 0,6-0,9 1,0-1,2 1,3-1,5
una 3CJDK, cm 0,6-0,9 1,0-1,2 1,3-1,5
MM
K.r 66-150 151-171 172-192
K/NINT, r/m” 44-88 89-100 101-112

3HauuTensHoe
HapyLleHue

2211

2122
=129
259

>0,53
>1,6
>1,6

2193
2113

Hopma

88-224
49-115
52-126
20-48

0,24-0,42
0,6-1,0
0,6-1,0

96-200
50-102

MyX4MHBI
HeanauntenbHoe  YMepeHHoe
HapyLleHve HapyLleHue
225-258 259-292
116-131 132-148
127-144 145-162
49-55 56-63
0,43-0,46 0,47-0,51
1,1-1,3 1,4-1.6
1,1-1,3 1,4-1.6
201-227 228-254
103-116 117-130

YyaHue: NoKazaTenu, Bbiae/leHHbIe XMPHbIM WpudTom, Hanbonee BaMaHsl M PpeKOMeHA0BaHb! K NPUMEHEHMIO.

Ta6bnuua 4

3HaunTensHoe
HapyLieHue

2293
2149
2163
>64

>0,52
>1,7
>1,7

2255
2131



Puc. 10. MeToawnka namepenus TonwmHel cteHku MX (ctpenku) uz M-pexuvma (cneea) u cybkoctanbHoi nosvumm (cnpaea).



Puc. 11. Namepenue cpeantHoro auametpa K Ha ypoeHe nanunnspHbix Mol JIK B anukansHoR YyeToipexkamepHoit noauumn. RVD1-6a3anbHbin guametp MX; RVD2 -
cpeauvHHbid anametp MX; RVD3 - npogonbHelil anameTp MX; RV — npaswiii xenynouek; LV — neebiit xenynouek; RA — npasoe npeacepaue; LA — nesoe npeacepave.



HopmaTtueHble nokasaTtenu 1 Noporoebie 3Ha4eHUs paamepor 1 o6bvemor JIK

Hopma

Paamepsil JTX

KOP. cm 3,9-53
KAP/MINT, cm/m’ 2,4-32
KOP/pocT, cM/M 2532
O6bemsbl JTX

K0, Mn 56-104
KAo/nnT, ma/m>  35-75
KCO, mn 19-49

Kco/nnT, mam®  12-30

XKeHumHbI
HeanauuTensHoe  YMepexHoe
HapylieHue HapyuieHue
54-57 5,8-6,1
3,3-34 3,5-3,7
3,3-34 3,5-3,6
105-117 118-130
76-86 87-96
50-59 60-69
31-36 37-42

3HauuTensHoe
HapylwleHue

6,2
>3.8
237

2131
297
=70

243

Hopma

42-59
2991
24-33

67-155
35-75
22-58

12-30

HesHauutensHoe
HapyuieHue

6,0-6.3
3,2-3,4
34-35

156-178
76-86
59-70
31-36

MpuMeyvaHue: NokasaTenu, BblaeNeHHbIe XUPHbIM Wpn@ToM, Hanbonee BanvaHbl M PEKOMEHI0BaHbI K NPUMEHEHNIO.

MyX4uHbl

YMmepeHnHoe
HapyuleHue

6,4-68
3,5-36
3,6-37

179-201
87-96
71-82
37-42

3HayuTensHoe
HapylieHue

>6,9
>37
238

2202
297
283
243



Ta6nuua 6
HopmatueHble nokasaTtenu u noporoebie 3HaYeHus GyHkuum JIK

XeHLmHb! My>XuuHbl
Hopma HesHayutenoHoe YMepeHHoe 3HauuTenbHoe Hopma HeaHnauutensHoe YmepenHoe 3HauuTenbHoe
HapyLieHue HapylieHue HapyLieHue HapylieHue HapylieHue HapylieHue
M-pexum
SHpokapananbHas Gpakums
yKOpoueHus, % 27-45 22-26 17-21 <16 25-43 20-24 15-19 <14
Dpakuma YKOPOYEHNUs CPeaHuX
BOJIOKOH, % 15-23 13-14 11-12 <10 14-22 12-13 10-11 <10
B-pexum
®pakyua ebibpoca, % =>55 45-54 30-44 <30 >55 45-54 30-44 <30

MpumeyaHue: nokazatenu, BbiAeNeHHbIe XUPHBIM LWpHdTOM, Hanbonee BaNUaHLI U pPeKoMeH0BaHbl K MPUMEHEHUIO.



Tabnuua 7
HopmaTtuBHble NoKasaTenu v noporoebie 3HayeHusa paamepos MK u neroyHoit aptepum [76]

HopmanbHble 3HayeHns  HeanauuTenbHoe HapylleHue YMepeHHoe HapylieHue BblpaxeHHoe HapyLueHue

Paamep MK

BazanbHblin guameTp X (RVD1), cm 2,0-2,8 2,9-3,3 3,4-3,8 239

CpeguHHblii auameTp X (RVD2), cm 2,7-3,3 3,4-3,7 3,8-4,1 24,

MpoponbHbif paamep MX (RVD3), cm 71-7.9 8,0-8,5 8,6-9,1 29,

Paamep BTITX

Hap aoptanbhbiM knanadom (RVOT1), cm 2,5-2,9 3,0-3,2 3,3-3,5 a

Hap knanaHom neroyHoit aptepum (RVOT2),em 1,7-2,3 2,4-27 2,8-3,1 3.

Paamep neroyHoii aprepumn

MNop knanaHom neroyHon aptepum (PA1), oM 1,5-2,1 2,2-25 2,6-29 >3,0

TaGnuua 8
HopmaTtueHble nokasarenu v noporosblie 3HavyeHus nnowaau u dyHkumm MK ns anukansHoit yeTbipexkamepHoi nosuuum [80]
HopmanbHoe 3HayeHue HeaHayuTenbHOe HapylieHMe  YMepeHHoe HapylieHue — BhipaXeHHoe HapylueHue

KoHeyHo-guacTonuyeckasa nnowans X, oM’ 11-28 29-32 32-37 >38
KoHeyHo-cucTonnyeckasa nnowans MX, CM2 7,5-16 17-19 20-22 >23

dpakums nameHenus nnotaam MX,% 32-60 25-31 18-24 <17



. 13. Mamepenne auametpa eoiHocsAwero Tpakta [MX (RVOT1, Ha ypoBHe Konblia knanaHa neroyHoit aptepum — RVOT2). PA1 - auameTp nero4Hoi apTepuu.

cnuiieRoaHas axokapauorpadus, KOPoTkan 0Cb Ha YPOBHE CTBOPOK aopTanbHOro KnanaHa U3 CpeHuX OTASNO0B NULEBOAaA, C NJOCKOCTLIO CKaHMPOBaHWA AaTunka
0

BamnautensHo Ha 45-70




15. UamepeHne gnametpa JIM (LAD) B M-pexnmMe nod KOHTponemMm B-pexuma B napactepHasibHOW Mo3vuwu rno KOpoTKOn ocu
)BHE aopTanbHOro knanaHa (crnpasa Beepxy). JaHHblA NUHEHHBbIA MeTo He peKoMeHayeTcd.



Obrem nesoro npegcepans =
8/3nf(A,)(A)/(L)]*

* (L) - HauMmeHblLICE
paccTosiHue B
YeTblpexKaMepHOMH
U1 ABYXKaMEepHOiA
anuKkanbHbIX NO3ULUAX

[ByxkamepHas

YerbipexkamepHas

6. ViamepeHune obbema J1I metoaom nnouiaab-a/iMHa B YEThipexkaMepHoi 1 OBYXKaMEepHOM anukasibHbIX Mo3nuusx B KOHLUE
Ibl Xenyaouka (MakcumanbHbii pasamep J1M). OnamHa (L) COOTBETCTBYET pacCTOAHUIO OT cCepelMHbl INHUMW, COEAVNHSA IDLLEN TOYKN
MIEHUS CTBOPOK MUTPa/IbHONO KflanaHa, A0 NpOTUBOMNONOXHOW cTeHku JIM. MNpu BblUMCAEHUN WMCTIONBIYETCH HavMeHbllas

H (L) B ueTblpexkamMepHoi n AByXKaMepHOW No3anumsx.



YerbipexkamepHas [lByxkamepHas

Puc. 17. amepeHune oobema J1IN GunnaHoBbIM METOAOM AUCKOB (MOANDULUMPOBaHHLIM MeToa CUMMCOHA), C UCMOIb30BAaHUEM YEThI-
pexkaMmepHo 1 AByXKaMepHO anukasbHbIX MO3ULMIA B KOHLIE CUCTOJIbI XKeJlyA04YKOB (MakcuManbHbIi pa3mep J1M).



HopmaTuBHbIe NoKa3aTenu ¥ NOporoBble 3HaYeHUs paamepoB/o06beMoB Npeacepauni

JIuHeliHble paaMepsl Npeacepauia
Paamep J1M (cm)

Paamep JIN/MNMT (cm/m’)
Manuii guametp M1 (cm)
Maniin guametp NI/NNT
(om/m’)

Mnowiank npeacepans
Mnowags JIMN (CMZ)
O6bembl npeacepans
O6wem J1M (mn)

O6wem JIN/NNT (Mn/m’)

Hopma

2,7-3,8
15-23
2,9-45
1,7-25

22-52
226

XKeHLmHbI

HeanauutenbHoe  YMepenHoe

HapylueH1e

3,9-4,2
2,4-26
4,6-4,9
2,6-2,8

20-30

53-62
29-33

HapyLieHue

43-46
2,7-29
5,0-54
2,9-3,1

30-40

63-72
34-39

BolpaxeHHoe
HapylueHue

24,7
23,0
25,5
23,2

>40

273
240

Hopma

3,0-4,0
1,5-2.3
29-45
1,7-2,5

<20

18-58
22+6

My X4UHbI
HeanayutensHoe YMeperHoe
HapyLueHue HapyLueHue
4,1-46 47-52
2,4-26 2,7-2,9
46-4.9 5,0-5,4
2,6-2,8 2,9-31
20-30 30-40
59-68 69-78
29-33 34-39

Tabnuuya 9

BoipaxexHoe
HapyLueHve

25,2
23,0
25,5
23,2

>40

279
240



iB

- Sinus Val

Puc. 18. MiaMepeHrue KopHS aopThbl Ha ypoBHe HMOPO3HOro KonbLia aopTanbHoro knanaxa (AV ann), cudycoe Banscanses! (Sinus Val) u cuHotyBynapHoro coeantenus (ST
Jxn) B noauumm no oAMHHON OCK U3 CpefHVX OTASNOB NULLEBOAA NPU NAIOCKOCTW ckaHupoBaHus aatymka okono 110-150 rpaaycoe. Mo cornawenuio pubposHoe KoNbLO
M3MmepsieTcs Ha YPOBHE OCHOBaHMS CTBOPOK a0opTasibHOro kKanaHa. XoTa Ha pUCYHKe nokasaH cnocob naMepeHus aopThl Ha yPOBHe CUHYCcoB Banbcanbebl 1 cuHOTYGynap-
HOro COEIMHEHMA «OT BeAlyLIero Kpas A0 BeayLIero kpas», BO3MOXEH W APYroi cnocod — «0T BepXHEro Kpas K BepxHeMy Kpato» (0BCyxaeHue M. B TEKCTE).



Puc. 19. Mamepenue kopHs aopTh! (A0) Ha ypoBHe cuHycoB Banbcanbebi B 2-D pexume u3 napactepHanbHOro 2ocTyna B NpoeKuum no AIMHHOM ocu. Ha pucyHke nokaszaH
cnocob U3mMepeHui «0T BEPXHEro Kpas K BEpXHEMY Kpalo», XOTH CYLLeCTBYET U APYroi cnocod — «0T BHYTPEHHEro Kpas K BHyTPeHHeMy kpato» (06CyXaeHue CM. B TeKcTe).
LV — neeniit xenynouek; LA — nesoe npeacepave.



y = 1.02 +0.98x
SEE = 0.18 4.2
r=0.93

p < 0.0005

2.6

T T T T M

y =097+ 1.12x
— SEE =0.24
r=0.71

p < 0.0005

[l4amaTp 0pTil HE YPOBHE CHHYCOB Bankcansal (M)

0.4 08 1.2 16 20

1.6 2.0 2.4

2.8

2.4

y=192+ 0.74x
SEE = 0.37
r=040

p < 0.0005

Mnowaab nosepxHocTH Tena (M?)

Puc. 20. 95% poeeprTenbHbie MHTEpBAbl AMaMeTpa KOpPHS aopThl Ha YpoBHe CMHYCOoR BanbCcanbBbl B 2aBUCUMMOCTHM OT NMOLLAAKM NOBEPXHOCTU Tena: A
pocTkoB; B)y Bapocabix oT 20 ao 39 neT; C) y Bapocnbix 40 net u crapwe [132].



MMJIXK B M-pexume 3xoKI

BopoOHKa NpaBoro xenygoyxa MepegHas vacts M

BoiHOCAWMMN

MepeaHan T

MeTogbl namepeHuna

/ MUTPANBHONC é
IKr

KapP
Paamepnl XX (ASE)

)

RS- ..
R

MMJTXK (r) = 1,04 [(KAP+TM2KM+T3C)® - KAP?x0,8 + 0,6

T3Cap T3Cc
(ASE)

(ASE)

TMPKMa (ASE)

_ Chordae
~~ DHO0KA|

caah } 3agHAn |

| " InUKap)
N



Puc. 6. Oyerka MMJTXK c ucnonb3osavunem 2D-IxoKl ocHoBaHa Ha dpopmynax «nnowaab—AnnHa» U yceYeHHOro 3Mnnconga, AaHHble
Nony4aloTca B NapacTepHanbHOW NO3ULMKM NO KOPOTKOW OCK M anuKanbHOW YeTbipeXKaMepHOMN No3nuum.

Am=A, - A,

MMJTK (nnowaas-anuua) = 1,05 {[ ¥ A, (a+d+t) | - [/ A, (a+d) 1}

3 3
MMIDK (ycedeHHsii annuncona) = 1,05 x {(b+t)2 [ 2, (a+1) +d _—3(2'+t)2 I~ garg= 3d32 I}



Tabnuua 2. 'pannubl Hopmbl (cpegHee + SD) ana MMJTX no gaHHbIM
2D- n 3D-3x0KI [29, 48, 49]

Esponenubi AnoHub!
MY>XYMHDBI | XXEHLWHDbI | MY>XYMHbI | XKEHLWWHbI
2D MMJX, r 96-200 66-150
2D UMMJTX, r/m? 50-102 44-88
3D MMNX, r
3D UMMJTX, r/m? 77 (57-97) | 74 (58-90) | 64 (40-88) | 56 (34-78)




Tabnuua 3. Crenenun ysennuenna MMJTK

KeHWwmHbI My>KumHbI
r s(a):::l:" Hebonbliaa | yMepeHHasa | 3HauuTenbHan rﬁg::'ﬂ‘g" HebonbluaA | yMepeHHas | 3HauuTenbHas
JlureliHble MemoObl
MMJTX, r 67-162 163-186 187-210 =211 88-224 225-258 259-292 =293
MMJTX/NNT, r/m? 43-95 96-108 109-121 =122 49-115 116-131 132-148 =149
MMJTX/pocT, r/m 41-99 100-115 116-128 =129 52-126 127-144 145-162 =163
MMITX/poct?, r/m>7 18-44 45-51 52-58 =59 20-48 49-55 56-63 =64
OTC, cm 0,22-042 | 043-047 0,48-0,52 =0,53 0,24-042 | 043-046 0,47-0,51 =0,52
TMXI, cm 0,6-0,9 1,0-1,2 1,3-1,5 =1,6 0,6-1,0 1.1-13 14-1,6 =17
T3C, cm 0,6-0,9 1,0-1,2 1,3-15 =1,6 0,6-1,0 1,1-13 14-16 21,7
2D-memodsi
MMJTX, r 66-150 151-171 172-182 >193 96-200 201-227 228-254 >255
MMJTXK/NNT, r/m? 44-88 89-100 101-112 =113 50-102 103-116 117-130 =131

MpumeyaHune. 3HauyeHs, BbiOENEHHbIE XXUPHbIM WPUGTOM, pEKOMEHAYEMbIE U Hanbonee Bannau3mpoBaHHbIE.




Puc. 8. KoHueHTpuyeckas [T12K.

Mpumeyanmne, MNapactepHanbHan NO3NMUMA NO ANMHHOW 0CK (CNeBa) M annKanbHaA YeTbipexKamepHan no3uyma (cnpaga) y 55-netHero myxumHoi ¢ Al
1 pazeutmem koHueHTpuyeckoin MK, KAP - 48 mm, KCP - 34 mm, TMXKIMT - 18 mm, T3C - 15 mm, OB — 60%; MWK - 268 r.




Puc. 9. 3kcuyeHTpuueckas NK.

Npumevanune. MNapacrepHanbHan NO3NUWA NO ANMHHOW OCK (CNEBa) v annKanbHaA YerbipexsamepHan NosuUMA (Cnpasa) y 28-neTHen NaumeHTkn
C HEeYAa4HOM NNACTUKON MUTPANbHOro KnanakKa ¢ passutvem akcyeHTpuueckon MK, KAP - 56 mm, KCP ~ 39 mm, TMXKIT - 12 mm, T3C 12 - mm, OB - 50%,
MMJIK - 206 1.




Puc. 10. KoHueHTpuyeckoe pemogenuposaHue JIXK.

50772014 15:42:12
T1: 2:46

clave
Freq.: 1.7 MH2/3.3 MHz
FPS: 554

req.: 1.7 MH2/3.3 MHz
PS:554

Npumeuanne, NauveHT 59 neT ¢ KoHUeHTpUYeckum pemogenuposanuem JTXK. KAP - 47 mm, KCP — 36 mm, TMXKIT - 20 mm, T3C - 11 mm, OB - 43%, MMJTXK - 270



Internal linear M-mode tracing e Reproducible

dimensions. ¢ High temporal
Linear intemal resolution
measurements of the LV o Wealth of published
should be acquired in the data

parasternal long-axis
view carefully obtained
perpendicular to the LV
long axis, and measured
at the level of the mitral
valve leaflet tips.
Electronic calipers
should be positioned on
the interface between
myocardial wall and
cavity and the interface
between wall and
pericardium (orange
arrows).

o Facilitates orientation
perpendicular to the
ventricular long axis

e Beam orientation

frequently off axis
Single dimension, i.e.,
representative only in
normally shaped
ventricles

Lower frame rates
than M-mode

Single dimension, i.e.,
representative only in
normally shaped
ventricles



Volumes.

Volume measurements
are usually based on
tracings of the blood-
tissue interface in the
apical four- and two-
chamber views. At the
mitral valve level, the
contour is closed by
connecting the two

opposite sections of the
mitral ing with a straight
line. LV length is defined
as the distance between

the middle of this line
and the most distant

point of the LV contour.

Biplane disk summation

Area-length

e Corrects for shape
distortions

e Less geometrical
assumptions
compared with linear
dimensions

e Partial comrection for

shape distortion

o Apex frequently
foreshortened

e Endocardial dropout

o Blind to shape distor-
tions not visualized in
the apical two- and
four-chamber planes

o Apex frequently
foreshortened

e Heavily based on
geometrical
assumptions

e Limited published
data on normal
population



Parameter and method

Technique

Advantages

Limitations

Global Longitudinal
Strain.

Peak value of 2D

longitudinal speckle

tracking derived strain

(%).

Endocardial border enhancement

3D data sets

e Helpful in patients with

suboptimal acoustic
window

Provides volumes that
are closer to those
measured with cardiac
magnetic resonance

No geometrical
assumption
Unaffected by
foreshortening
More accurate and
reproducible
compared to other
imaging modalities

Angle independent
Established
prognostic value

Same limitations as
the above non-
contrast 2D
techniques

Acoustic shadowing in
LV basal segments
with excess contrast

Lower temporal
resolution

Less published data
on nomal values
Image quality
dependent

Vendor dependent



Parasternal LV End-Diastolic Dimension
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Table 4 Normal ranges and severity partition cutoff values for 2DE-derived LV EF and LA volume

Male Female
Normal Mildly Moderately Severely Normal Mildly Moderately Severely
range abnormal abnormal abnormal range abnormal abnormal abnomal
LV EF (%) 52-72 41-51 30-40 <30 54-74 41-63 30-40 <30
Maximum LA volume/BSA (mL/m2) 16-34 35-41 42-48 >48 16-34 35-41 42-48 >48




Table 6 Normal ranges for LV mass indices

Women Men

Linear method

LV mass(g) 67-162 88-224

LV mass/BSA (g/m?) 43-95 49-115

Relative wall thickness (cm) 0.22-0.42 0.24-0.42

Septal thickness (cm) 0.6-0.9 0.6-1.0

Posterior wall thickness (cm) 0.6-0.9 0.6-1.0
2D method

LV mass (g) 66-150 96-200

LV mass/BSA (g/m?) 44-88 50-102

Bold italic values: recommended and best validated.



RV linear dimensions (inflow)"

RV linear dimensions
(outflow)*

&

s

RV areas (inflow)

End-diastolic area (EDA)

« Basal RV linear dimension
(RVD1) = maximal transversal
dimension in the basal one
third of RV inflow at end-
diastole in the RV-focused
view

Mid-cavity RV linear dimen-
sion (RVD2) = transversal RV
diameter in the middle third of
RV inflow, approximately
halfway between the maximal
basal diameter and the apex,
at the level of papillary mus-
cles at end-diastole.

Proximal RV outflow diameter
(RVOT prox) = linear dimen-
sion measured from the
anterior RV wall to the inter-
ventricular septal-aortic
junction (in parasternal long-
axis view) or to the aortic
valve (in parastemal short-
axis) at end-diastole

Distal RV outflow diameter
(RVOT distal) = linear trans-
versal dimension measured
just proximal to the puimo-
nary valve at end-diastole

o Manual tracing of RV endo-
cardial border from the lateral
tricuspid annulus along the
free wall to the apex and back
to medial tricuspid annulus,
along the interventricular
septum at end-diastole and at
end-systole

Trabeculations, papillary
muscles and moderator band
are included in the cavity area

Easily obtainable

Simple

Fast

Wealth of published data

o Easily obtainable
o Simple
o Fast

* Relatively easy to measure

RV size may be underesti-
mated due to the crescent RV
shape

RV linear dimensions are
dependent on probe rotation
and different RV views; in or-
der to permit inter-study
comparison, the
echocardiography report
should state the window from
which the measurement was
performed.

RVOT prox is dependent on
imaging plane position and
less reproducible than RVOT
distal

Risk of underestimation or
overestimation if the RV view
is obliquely oriented with
respect to RV outflow tract
RV outflow dimensions can
beinaccurate in case of chest
and spine deformities
Endocardial definition of the
RV anterior wall is often sub-
optimal

Limited normative data is
available

Regional measure; may not
reflect global RV size (under-
estimation or overestimation)

Challenging in case of sub-
optimal image quality of RV
free wall

Challenging in the presence
of trabeculation

RV size underestimation if RV
cavity is foreshortened

Due to the LV twisting motion
and the crescent RV shape,
the end-diastolic RV image
may not be in the same
tomegraphic plane as the
end-systolic one

Mav not acaurately reflect



Table 8 Normal values for RV chamber size

Parameter Mean = SD Normal r:

RV basal diameter (mm) 33+4 25-41
RV mid diameter (mm) 27+4 19-35
RV longitudinal diameter (mm) 71+6 59-83
RVOT PLAX diameter (mm) 25+ 25 20-30
RVOT proximal diameter (mm) 28+ 35 21-35
RVOT distal diameter (mm) 22.+25 17-27
RV wall thickness (mm) 3+1 15
RVOT EDA (cm?)

Men 17%35 10-24

Women 14+ 3 8-20
RV EDA indexed to BSA (cm®/mv)

Men 8.8+ 19 5-12.6

Women 8.0 = 1.75 45115
RV ESA (cnv)

Men 9+3 3-15

Women 72 3-11
RV ESA indexed to BSA (cm?/m?)

Men 4.7 = 1.35 20-7.4

Women 40+1.2 16-6.4
RV EDV indexed to BSA (mL/m?)

Men 61 =13 35-87

Women 63 + 10.5 32-74
RV ESV indexed to BSA (mL/m?)

Men 27 = 85 10-44

Women 2+7 8-36

FDA. end-diastalic area: FSA. end-svstalic area: Pl AX. naraste



Parameter and method

Echocardiographic imaging

Advantages

Limitations

Internal linear
dimensions.
The anteroposterior
diameter of the left atrium
can be measured in the
parasternal long-axis view
perpendicular to the aortic
root long axis, and
measured at the level of the
aortic sinuses by using the
leading-edge to leading-
edge convention.

Area.

Measured in four-chamber
apical view, at end-systole,
on the frame just prior to
mitral valve opening by
tracing the LA inner border,
excluding the area under
the mitral valve annulus
and the inlet of the
pulmonary veins.

« Reproducible
« High temporal resolution
o Wealth of published data

o Facilitates orientation
perpendicular to LA
posterior wall

e More representative of
actual LA size than ante-
roposterior diameter only

Single dimension not rep-
resentative of actual LA
size (particularly in dilated
atria)

o Lowerframe ratesthan in
M-mode
« Single dimension only

« Need for a dedicated
view to avoid LA fore-
shortening

e Assumes a symmetric
shape of the atrium
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Linear dimensions.

The minor axis of the right atrium
should be measured in the apical
four-chamber view as the
distance between the lateral RA
wall and interatrial septum, at the
midatrial level defined by half of
RA long axis

Area.

Measured in the apical four-
chamber view at end-systole, on
the frame just prior to tricuspid
valve opening, by tracing the RA
blood-tissue interface, excluding
the area under the tricuspid valve
annulus.

Volume.

2D volumetric measurements are
usually based on tracings of the
blood-tissue interface on the
apical four-chamber view. At the
tricuspid valve level, the contouris
closed by connecting the two
opposite sections of the tricuspid
ring with a straight line. Volumes
can be computed by using either
the single plane area-length:

N[
3 L

or the disks summation technique.
3D data sets are usuallv obtained

2D-guided linear measurements

2D view

2D view

« Easy to obtain
o Established nomal values

e More representative of actual
RA size than linear dimensions
o Established nomal values

« More representative of actual
RA size than linear dimensions

« Single dimension only

« Assumes that RA enlargement
is symmetrical

« View dependent

* Need of a dedicated view to
avoid RA foreshortening

o Assumes a symmetrical shape
of the cavity

o View dependent

o Assumes a symmetrical shape
of the cavity

Single plane volume calculation
may be inaccurate since it as-
sumes that RA enlargement is
symmetrical

Nomal values not well estab-
lished



Table 13 Normal RA size obtained from 2D

echocardiographic studies

Women Men
RA minor axis dimension (cm/n) 19+03 19+03
RA major axis dimension (cm/m?) 25+03 24 +03

2D echocardiographic RA volume (mL/m? 21 + 6 25 =7

Data are expressed as mean = SD.



