HopmanbHble BefIM4YMHbI U OTKIIOHEHUS pa3MepoB fieBbIX KaMep cepaua
ASE/EAE, 2005

YKeHLWMHbI My>X4YMHbI
Jlerkoe 3HauurT. Peskoe Jlerkoe 3HayurT. Peskoe
Moka3arTenu
OTKJ10- OTKNO- OTKIO- OTKINO- OTKNO- OTKNO-
HeHne HeHne HeHne HEeHne HeHne HeHune
KOP, mm 54-57 58-61 =62 60-63 64—68 =69
P/NNOT,
Kb/ ) 33-34 35-37 32-34 35-36
MM/M
P/Pocr,
Kb/ 33-34 35-36 34-35 36-37
MM/M
n, mm 39-42 43-46 41-46 47-52
nn/nnT, =2 - 2£--27 27-25 %! 24-26 1 27-29
(ASE/EACVI, 2015)
My>X4YUHbI YKeHLWunHbI
Jlerkoe 3HayurT. Peskoe Jlerkoe 3HayurT. Peskoe
Moka3a-tenu
Hopma OTKMO- OTKIO- OTKIO- Hopma OTKIO- OTKIO- OTKIO-
HeHne HeHne HeHune HEeHne HeHune HeHune
KOP, mm 42-58 59-63 64-68 268 38-52 53-56 57-61 =61
KOP/NNT,
2 22-30 31-33 34-36 =36 23-31 32-34 35-37 =37
MM/M
KCP, mm 25-40 41-43 44-45 245 22-35 36-38 39-41 =41
KCP/NNT,
2 13-21 22-23 24-25 225 13-21 22-23 24-26 =26
MM/M
JInHenHbIn meTop
MXI, mm 6-10 11-13 14-16 216 6-9 10-12 13-15 215
3C, Mm 6-10 11-13 14-16 216 6-9 10-12 13-15 215
MMJTXK, r. 88-224 225-258 259-292 2292 67-162 163-186 187-210 =210
MMMITX,
r/Mz 49-115 116-131 132-148 =148 43-95 96-108 109-121 =121
2D-meTo[,
MMJTXK, r. 96-200 201-227 228-254 2254 66-150 151-171 172-193 =193
MMMITX,
/2 50-102 103-116 117-130 =130 44-88 89-100 101-112 =112




Table 9 Reference limits and partition values for left atrial dimensions/volumes

Women Men

Reference  Mildly  Moderately Severely Reference  Mildly  Moderaely  Severely
range  abnormal abnormal abnormal  range  abnormal abnormal abnormal

Atrial dimensions
LA diameter, cm 27-38 39-42 4346 =47 3040 4146 4752 =52
LA diameter/BSA, cm/m? 15-23 2426 2729 =30 1523 2426 27-29 =30
RA minor-axis dimension, cm 2045 4649 50-54 =55 2945 4649 5054 =255
RA minor-axis dimension /BSA, am/m*  17-25  26-28 29-31 =32 1725 26-28 29-31 =3.2
Atrial area
LA area, cm’ =20 20-30 3040 =40 =20 20-30 3040
Atrial volumes
LA volume, mL 22-52  53-62  63-72 273 18-58  39-68  69-78
LA volume/BSA, mL/m’ 26 2033 3439 =240 2=x6 2933 3439

BSA, Body surface area; LA, left atrial; RA, right atrial.
Bold italic values: Recommended and best validated.
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HopmanbHble 3Ha4YeHnAa o6 beMHbIX pa3MmepoB U hpakuum Bblopoca
rieBOro xenyaodka B 2D-pexume (ASE/EACVI, 2015)

My>X4YMHbI JKeHLWwunHbI

Moka3a-Tenu

Hopma

Jlerkoe
OTKIO-
HeHune

3HauuT.
OTKNO-
HEeHue

Peskoe
OTKIO-
HeHue

Jlerkoe
OTKIO-
HeHune

3HayuT.
OTKJ1O-
HEeHue

Pe3koe
OTKJ1O-
HeHue

O6beMHble pasMmepb

1 JTIK

KOO, mn

62-150

151-174

175-200

>200

107-120

121-130

>130

MKOO, mn/m?

34-74 75-89

90-100

>100 62-70

71-80

>80

KCO, mn

21-61 62-73

74-85

>85 43-55

57-67

>67

UKCO, mn/m?

11-31 32-38

39-45

>45 25-32

33-40

>40

®B XK, %

52-72 41-51

30-40

<30 41-53

30-40

<30

UHpekc obbema
nn, mn/m?

16-34 3541

42-48

>48 35-41

42-48

HopmanbHble 3Ha4YeHnA 06 beMHbIX pa3MmepoB U hpakumm Bbiopoca
rieBoro xenyaodka B 3D-pexume (ASE/EACVI, 2015)

OTHUYecKas
nonynsauuvsa

Aune E. et al. (2010)
CkaHAMHaBbI

Fukuda S. et al. (2012)
AnoHubI

Chahal N.S. et al. (2012)
Benble eBponenubl

Muraru D. et al. (2013)
Benble eBponenybl

>48

MKOO (cpepgHee 3

HauYyeHue, BEePXHSAS U HUKHASA rpaHnLa HOPMbI), Mi/M?

My>X4YnHbI

66 (46-86)

50 (26-74)

49 (31-67);

63 (41-85)

JKeHLWMunHbI

58 (42-74)

46 (28-64)

42 (26-58);

56 (40-78)

UKCO, mn/m?

My>X4YnHbI

29 (17-41)

19 (9-29)

19 (9-29);

24 (14-34)

JKeHLWMunHbI

23 (13-33)

17 (9-25)

16 (8-24);

20 (12-28)

PB, %

My>X4YnHbI

57 (49-65)

61 (53-69)

61 (49-73);

62 (54-70)

JKeHLWMunHbI

61 (49-73)

63 (55-71)

62 (52-72);

65 (57-73)




HopmanbHble pa3mepbl aopTbl (ASE/EAE, 2005)

20-31

B T

HopmMmanbHble pa3mepbl aopTbl ((ASE/EACVI, 2015)

OTtpen aopThbl
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HopmManbHble pa3mepbl aopTbl (EACVI, 2018)
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HopmanbHble 3Ha4YeHUA BbIXOAHOTO TPaKTa NpaBoro Xenyaoudka (ASE/EACVI, 2015)

OTKNOHeHusA NoporoBble
MNMoka3aTtenwu
pasmeposB 3HavYeHus

mnameTp BTIXK B napacTtepHanbHOM NpoAOSfIbHOM
A P P P poA 25+2,5 20-30
cevyeHun, MM

OunameTtp npokcumansbHoro oraena BTIMXK, mm 28 +3,5 21-35
OunameTp guctanbHoro otaena BTIMK, mm 22+2,5 17-27

HopmanbHble 3HaYeHus nnowaamn u oo6bema NpaBoro Xenyaoyka
(ASE/EACVI, 2015)

| MNapameTper [  MyxumHbl | OKeHWMHbI |

T TEE e o e
3Ha4YeHnd 3Ha4YeHn4d 3Ha4YeHUd 3Ha4YeHUd

KONMKem | 17#35 |  10-24 |  14#3 |  8-20 |

HopmanbHble 3HaYeHUsi MHOEKCOB pa3MepoB U 06 bemMa npaBoro npeacepaus
(ASE/EACVI, 2015)

| Napametpel | KeHWMHbI | MyXY4MHbI
UHaekc nonepeyHoro pa3smepa MM, cm/m? 1,9+0,3 1,9+0,3

UHaekc npogonbHoro pa3smepa MM, cm/m? 2,5+0,3 2,4+0,3
WHpekc obbema M, mn/m?




HopmarnbHble 3Ha4eHUsA nokKasartesien cuctonun4yeckon oyHKLUU nNpaBoro
XXenyaodka
(ASF/FACVI _2015)
MoporoBble

MapameTpbl CpenHue 3HaYeHuA
3Ha4YeHus

TAPSE, MM 24£3,5
14,1£2,3
S’ B LLIBETHOM TKaHeBOM Aonnnepe, cM/c 9,7+ 1,85

0,26 £ 0,085
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LAD LAD or CX
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Rortic sclerosis

Aortic jet velacity (m/s) <Lymls
Mean gradient (mmHg)
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Table 2 Grading the severity of AR

Parameters Mild Moderate Severe

Qualitative
Aortic valve morphology ~ Normal/Abnormal Normal/Abnormal ~ Abnormal/flail/large coaptation defect
Colour flow AR jet width®  Small in central jets Intermediate Large in central jet, variable in eccentric jets
CW signal of AR jet Incomplete/faint Dense Dense

Diastolic flow reversal in Brief, protodiastolic flow reversal Intermediate Holodiastolic flow reversal (end-diastolic velocity >20 cm/s)
descending aorta

Semi-quantitative
VC width (mm) Intermediate
Pressure half-time (ms)® Intermediate
Quantitative
EROA (mm?) 10-19; 20-29°
R Vol (mL) 30-44; 45-59°
+LV size®

AR, aortic regurgitation; CW, continuous-wave; LA, left atrium; EROA, effective regurgitant orifice area; LV, left ventricle; R Vol, regurgitant volume; VC, vena contracta.

*At a Nyauist limit of 50-60 cm/s.

°PHT is shortened with increasing LV diastolic pressure, vasodilator therapy, and in patients with a dilated compliant aorta or lengthened in chronic AR.

“Grading of the severity of AR classifies regurgitation as mild, moderate or severe and subclassifies the moderate regurgitation group into ‘mild-to-moderate’ (EROA of 10-19 mm
or an R Vol of 30-44 mL) and ‘moderate-to-severe' (EROA of 20-29 mm? or an R Vol of 45-59 mL).

“Unless for other reasons, the LV size is usually normalin patients with mild AR. In acute severe AR, the LV size is often normal. In chronic severe AR, the LV is classically dilated.
Accepted cut-off values for non-significant LV enlargement: LV end-diastolic diameter <56 mm, LV end-diastolic volume <82 mL/im? LV end-systolic diameter <40 mm, LV
end-systolic volume <30 mUm?,




Table 3 Grading the severity of organic mitral regurgitation

Parameters Mild Moderate

Qualitative
MV morphology Normal/Abnormal Normal/Abnormal Flail lefleat/Ruptured PMs

Colour flow MR jet Small, central Intermediate Very large central jet or eccentric jet adhering,
swirling and reaching the posterior wall of the LA

Flow convergence zone® No or small Intermediate Large
CW signal of MR jet Faint/Parabolic Dense/Parabolic Dense/Triangular
Semi-quantitative
VC width (mm) <3 Intermediate >7 (>8 for biplane)b
Pulmonary vein flow Systolic dominance Systolic blunting Systolic flow reversal®
Mitral inflow A wave dominant® Variable E wave dominant (>1.5 cm/s)®
TVImit /TVI Ao <1 Intermediate >14
Quantitative
EROA (mm?) <20 20-29; 30-39' >40
R Vol (mL) <30 30-44; 45-59" >60
+ LV and LA size and the systolic pulmonary pressure®

CW, continuous-wave; LA, left atrium; EROA, effective regurgitant orifice area; LV, left ventricle; MR, mitral regurgitation; R Vol, regurgitant volume; VC, vena contracta.

*At a Nyquist limit of 50—60 cm/s

*For average between apical four- and two-chamber views.

“Unless other reasons of systolic blunting (atrial fibrillation, elevated LA pressure).

c'Usually after 50 years of age;

“in the absence of other causes of elevated LA pressure and of mitral stenosis.

‘Grading of severity of organic MR classifies regurgitation as mild, moderate or severe, and sub-classifies the moderate regurgitation group into ‘mild-to-moderate’ (EROA of
20-29 mm or a R Vol of 30—44 mL) and 'moderate-to-severe' (EROA of 30-39 mm- or a R Vol of 45-59 mL).

ZUnless for other reasons, the LA and LV size and the pulmonary pressure are usually normal in patients with mild MR. In acute severe MR, the pulmonary pressures are usually
elevated while the LV size is still often normal. In chronic severe MR, the LV is classically dilated. Accepted cut-off values for non significant left-sided chambers enlargement: LA
volume <36 mL/m? LV end-diastolic diameter <56 mm, LV end-diastolic volume <82 mL/m? LV end-systolic diameter <40 mm, LV end-systolic volume <30 mL/m? LA
diameter <39 mm, LA volume <29 mL/m’.




Aortic regurgitation Mitral regurgitation Tricuspid regurgitation

Qualitative
Valve morphology Abnormal/flail/large coaptation | Flail leaflet/ruptured papillary muscle/ | Abnormal/flail/large coaptation
defect large coaptation defect defect

Colour flow regurgitant jet Large in central jets, variable in | Very large central jet or eccentric jet | Very large central jet or eccentric
eccentric jets* adhering, swirling, and reaching the | wall impinging jet’

posterior wall of the left atrium

CW signal of regurgitant jet Dense/triangular Denseltriangular with early peaking
(peak <2 m/s in massive TR)
Other Holodiastolic flow reversal in Large flow convergence zone*
descending aorta (EDV >20 cm/s)

Semiquantitative

pmontor - Jyuacunorsy wofouraw splchgmc o forrowal_|
I S [y [
Quantitative Primary Secondary”
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+ enlargement of cardiac chambers/vessels LV _ RV, RA, inferior vena cava




Table 8 Indications for surgery in (A) severe aortic regurgitation and (B) aortic root disease (whatever the severity of
aortic regurgitation)

A. Indications for surgery in severe aortic regurgitation

Surgery is indicated in symptomatic patients.

Surgery is indicated in asymptomatic patients with resting LVEF <50%.

Surgery is indicated in patients undergoing CABG or surgery of ascending aorta, or on another valve.

Surgery should be considered in asymptomatic patients with resting EF >50% with severe LV dilatation:
LVEDD >70 mm, or LVESD >50 mm or LVESD >25 mm/m?* BSA.“

B. Indications for surgery in aortic root disease (whatever the severity of AR)

Surgery is indicated in patients who have aortic root disease with maximal ascending aortic diameter® 250 mm
for patients with Marfan syndrome.

Surgery should be considered in patients who have aortic root disease with maximal ascending aortic diameter:
245 mm for patients with Marfan syndrome with risk factors’
250 mm for patients with bicuspid valve with risk factors?
=55 mm for other patients

AR = aortic regurgitation; BSA = body surface area; CABG = coronary artery bypass grafting; EF = ejection fraction; LV = left ventricular; LVEDD = left ventricular
end-diastolic diameter; LVESD = left ventricular end-systolic diameter.

*Class of recommendation.

®Level of evidence.

“Reference(s) supporting class | (A + B) and lla + llb (A + B) recommendations.

“Changes in sequential measurements should be taken into account.

“Decision should also take into account the shape of the different parts of the aorta. Lower thresholds can be used for combining surgery on the ascending aorta for patients who
have an indication for surgery on the aortic valve.

‘Family history of aortic dissection and/or aortic size increase =2 mm/year (on repeated measurements using the same imaging technique, measured at the same aorta level with
side-by-side comparison and confirmed by another technique), severe AR or mitral regurgitation, desire of pregnancy.

*Coarctation of the aorta, systemic hypertension, family history of dissection or increase in aortic diameter >2 mm/year (on repeated measurements using the same imaging
technique, measured at the same aorta level with side-by-side comparison and confirmed by another technique).



Table 9 Indications for aortic valve replacement in aortic stenosis

AVR Is Indicated In patients with severe AS and any symptoms related to AS.

AVR Is Indicated In patients with severe AS undergoing CABG, surgery of the ascending aorta or another valve.

AVR Is Indicated In asymptomatic patients with severe AS and systolic LV dysfunctdon (LVEF <50%) not due to another
cause.

AVR Is Indicated In asymptomatic patients with severe AS and abnormal exercise test showing symptoms on exercise
clearly related to AS.

AVR should be consldered In high risk patients with severe symptomatic AS who are suitable for TAVI, but in whom
surgery Is favoured by a ‘heart team’ based on the individual risk profile and anatomic surability.

AVR should be considered In asymptomatic patients with severe AS and abnormal exercise test showing fall In blood
pressure below baseline.

AVR should be considered In patients with moderate AS® undergoing CABG, surgery of the ascending aorta or
another valve.

AVR should be considered In symptomatic patients with low flow, low gradient (<40 mmHg) AS with normal EF only
after careful confirmation of severe AS*

AVR should be considered In symptomatic patients with severe AS, low flow, low gradient with reduced EF and
evidence of flow reserve.”

AVR should be considered In asymptomatic patients, with normal EF and none of the above mentioned exercise test
abnormalities, If the surgical risk Is low,and one or more of the following findings Is present:

«Very severe AS defined by a peak transvalvular velocity >5.5 mis or,

+ Severe valve calcification and a rate of peak transvalvular velocity progression =0.3 m/s per year.

AVR may be considered In symptomatic patients with severe AS low fiow, low gradient, and LV dysfunction without
flow reservef

AVR may be considered In asymptomatic patients with severe AS, normal EF and none of the above mentioned
exercse test abnormalities, if surgical risk Is low, and one or more of the following findings Is present
+ Markedly elevated natriuretic peptide levels confirmed by repeated measurements and without other explanations
+ Increase of mean pressure gradient with exercise by >20 mmHg

+ Excessive LV hypertrophy In the absence of hypertension.

AS = aortic stenosis; AVR = aortic valve replacement; BSA = body surface area; CABG = coronary artery bypass graft surgery; EF = ejection fraction; LV = left ventricular;
LVEF = left ventricular ejection fraction; TAVI = transcatheter aortic valve implantation.

*Class of recommendation.

®Level of evidence.

“Reference(s) supporting class | (A + B) and Ila + lIb (A + B) recommendations.

“Moderate AS is defined as valve area 10-15 am’ (06 an’/m*t0 0.9 cm’/m’ BSA) or mean aortic gradient 25— 40 mmHg in the presence of normal flow conditions. However,
clinial judgement is required.

“In patients with a small valve area but low gradientdespite preserved LVEF, explanations for this finding (other than the presence of severe AS) are frequent and must be carefully
excluded. See text (evaluation of AS). [
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AR with significant enlargement
of ascending aorta*

LVEF <50% or LVEDD >70 mm or
LVESD >50 mm (or >25 mm/m? BSA)

Follow-up




Table 12 Indications for surgery in severe primary
mitral regurgitation

Sergery is indicated n
symptomatic patients with
LVEF >30% and LVESD <55 mm. |8

Surgery should be considered
in asymptomatic patients with
preserved LY function and
new onset of atrial fidrillation
or pulmomary hypertension
(systolic pulmonary pressure
at rest >50 mmHg).

Surgery should be considered
in asymptomatic patients with
preserved LV function, high
licelhood of durable repair,
low surgical risk and fail leaflet
and LVESD 240 mm.

Surgery should be considered
in patients with severe LY
dysfunction (LYEF <30% and/
or LYESD >55 men) refractory
to medical therapy with high
lkelihood of durable repair and
low comorbidity.

Surgery may be considered in
asymptomatic patients with
preserved LV function, high
lieihood of durable repair,
low surgical risk,and:

* left atrial diatation (volume
index 260 miim* BSA) and
sinus rhythm, or

* pulmonary hypertension on
exercise (SPAP 260 mmHg at
exercise).




AF = atral fbrliation: BSA = body surface arex HF = hars Sulare: FU = ioflowas: LA = Ikt atniarc LY = ekt vertnide LVEF = ek worercalar gection fracson

LVESD = ek ventnizder end-rymchc dameer; SPAP = narichc pulmorary amterd presasre.

“Wien there = 3 high Mahhood of dunble mabve resuir a2 3 low risk, wve reer should be comsidered (IaC) i pasents weth fisl bt ard LVESD 240 mee; valve repu- may 3¢
somidered (1BC) £ one of $he ollowing = presene LA volurme 260 milin® BSA and siecx shyshen or pulmonary iypertension on coertiee (SPAP 260 merHg)

*Ertended HF raragenent ncdudas the llowng: ardac rendvontascn Seapy vaercdar mes dosces ardac restrast devices; hare trarsphraason.




Table 13 Indications for mitral valve surgery in

chronic secondary mitral regurgitation

T

Surgery Is Indicated In patients with severe
MR* undergoing CABG, and LVEF >30%.

Surgery should be considered In patients wlth
moderate MR undergoing CABG.°

Surgery should be considered In
symptomatic patients with severe MR, LVEF
<307%, option for revascularization, and
evidence of viability.

Surgery may be considered In patients
with severe MR, LVEF >30%, who

remain symptomatic despite optimal
medical management (Including CRT f
indicated) and have low comorbidity, when
revascularizaton Is not Indicated.

CABG = coronary artery bypass grafting CRT = ardiac resynchronization
therapy; LVEF = left ventricular ejection fraction; MR = mitral regurgitation;
SPAP = systolic pulmonary artery pressure.

*Class of recommendation.

®Level of evidence.

“The thresholds for severity (EROA =20 mm’; R Vol = 30 ml) differ from that of
primary MR and are based on the prognostic value of these thresholds to predict
poor outcome: see Table 5."7

“When exercise echocardiography is feasible, the development of dyspnoea and
increased severity of MR assodated with pulmonary hypertension are further
incentives to surgery.




OueHKa TsKecTu MUTPAJibHOIO
CTEHO34a

Mild Moderate Severe

Specific findings

Valve area (cm?) >1.5 1.0-1.5 <1.0
Supportive findings

Mean gradient (mmHg)? =8 5-10 >10

Pulmonary artery pressure (mmHg) <30  30-50 =50

“At heart rates between 60 and 80 bpm and in sinus rhythm.



3HA4YUMMOIro MNTpasZibHoOro

Bricokuii puck TpoM003MO0IHN HITH [IpoTuBONOKa3aHUE K YPE3KOKHOU

reMOJUHAMUYECKOHN IEKOMIICHCALIUH koMuccyporomun MK

Harpy3sounoe IIporuBomnokasaHo 1 Xupypruueckoe

TECTHUPOBAHUE BBICOKHH PUCK TIpA JeyeHue
XHPYPrHYECCKOM JICUCHUU

CHUMIITOMEI

komuccyporomun MK

[IpoTuBoNOKa3aHO UMK bnaronpusrthas
HenaronpusiTHas aHaromust MK anaromust MK

bnaronpustHas
anaromuss MK

YpeskoxHas XHpYpPrudecKoe YpeskoxHas

komuccyporomurt MK JIeYeHUE komuccyporomun MK




Noka3aHusa K YpeckoxxHon kommuccypotomuu (HK) n nporteamposaHunio MK

NPV KNMMHNYECKU 3HAaYNMOM (YyMepeHHOM unu taxxenom) MC
(nnowapb otBepcTna MK < 1,5 cm2

YpoBeHb
AoOKa3aTenbHOCT

PekoMeHpgauuu

YK nokaszaHa CUMNTOMHbLIM nauueHTam 6e3 OnaronpuUATHbIX

xapakrepuctuk ana YK.
YK nokKasaHa BCEeM CUMMNTOMHbIM nauueHTam c

npoTuBONOKa3aHUAMMU nnum C BbICOKUM PUCKOM AnA

npote3upoBaHuna MK
MpoteaupoBaHne MK nokazaHO CMUMMNTOMHbLIM MaULUeHTamMm,

Henoaxoaswum ansa YK
YK cnepyetr paccmatpuBaTb B KayecTBe NepBOHa4daribHOro

nevyeHMUs1 CUMNTOMHbIX NaUMEHTOB C HEONTUMaNbLHOW aHaTOMUEMN
MK, HoO 6e3 HebnaronpusTHbIX KIIMHUYECKUX XapaKTepucTuk' ans

YK
YK cnepgyetr paccmatpumBaTb Y acMMNTOMHbIX MauuMeHTOB 6e3

HeﬁnaFOﬂpMﬂHbIX KIMMMHN4YeCKUX N aHaTOMUYECKUX xapamepucmxl
n:

BbICOKMM pUCKOM TpPOMOO3MOOSIMYECKUX  OCNOXHEHUN
(cucteMHble amMbonun B aHaMHe3e, BblpaXXeHHbIU 3dekT
CMOHTaHHOro KOHTpacTUpOBaHUA B nn, BrepBble
nosiBUBLUAACA Ny napokcuamanbHasa @I u/vnun



OnpepenexHne konuyecTsa 6annos no wwkane Wilkins 1 axokapamorpadgpuyeckom
LLKane Ans onpeaeneHnsi NporHo3a ncxoaa

OueHka aHaTomuu MK no wikane Wilkins

YTonweHne
CteneHb NogBMXXHOCTL TonwmHa CteneHb KanbLuHo3a nogknanaHHoro
annaparta
Bblicokasa noaBmMXXHOCTb
KrianaHa c TornwmHa CTBOPOK MwuHumansHoe
. EpnHcTBEeHHas obnactb
OorpaHn4yeHnem ke K HopmManbHoOM B YTOSILLEHNE YYTb HUXKE
NOBbILLUEHHON SPKOCTH.
NOABMXHOCTU TONbKO (4-5 mm) ctBopok MK
KOHYMKOB CTBOPOK
Heun3ameHeHHble
HeunameHeHHas
CTBOPKM Ha cpegHeM PaccesHHble obnacTtu YTonuweHue xops,
NOABMXHOCTb CTBOPOK
YPOBHE, 3HAYUTENBHO APKOCTU, OrPaHNYEHHbIE pPacnpOoCTpaHaAoLEeecs
Ha cpeqHEM YPOBHE U Y
YTOSLLEHbI KOHYMKM KOHYMKaMun CTBOPOK Ha 1/3 OnvHbl XopAa
OCHOBaHUS
(5-8 mm)
KnanaH npogomnxaet
ABuratbCs Bnepen B YTorweHne CTBOPOK Apkas cpeauHHas YacTb YTonuweHune
AauacTtony, B OCHOBHOM (5-8 MMm) CTBOPOK avucTtanbHom 1/3 xopa
3a CYET OCHOBaHUSA
3HauuTenbHoe
OTcyTtcTBYET UMK yTosnLeHne n
MWHUMarbHOEe 3HaunTenbHoe MHTeHCMBHasA ApKOCTb Ha YKpOYeHue Bcero
\Y; ABWXeHne Bnepea yTOLEHME CTBOPOK  MPOTSXKEHUN BornbLlen xophanbHOoro annapara,
CTBOpPOK KnanaHa B (>8-10 mm) YaCTu CTBOPOK pacnpocTpaHsaLleec
avacrony HWXe Ha NanunNnapHble
MbILLLbI




Orlpep,eneHme konnyecTtBa 6annos no wkane Cormier n 3XOKapLI,VIOI'paCbVI‘—IeCKOI7I
LKasie anaga onpeaeneHnd nporHo3a ncxoada

OueHka aHaToMmuu MK no wkane Cormier
Jxokapaunorpaduyeckasn

rpynna

AHaTtomusa MK

AnacTuyHasa HekanbLMHUPOBaHHasA nepeaHasa ctBopka MK
MNpynna 1 1 Nerkoe nopakeHue nogknanaHHoro annapara (T.e.

TOHKME XopAbl 210 MM AJTIMHOMN)
dnacTuyHas HekanbLUUHUPoBaHHas nepeaHss cteopka MK

prnna 2 N TAXKeNoe nopa)eHue nogknanaHHoro annapara (T.e.

YyTOMNWEHHbIE XopAbl <10 MM ANMMHON)
KanbumHupoBaHHbii MK, ntobon cteneHn, oueHeHHOW Ha

pynna3 dor1toopOCKONUK, HE3aBUCUMO OT COCTOAHUA

noJdknanaHHoro annapara
AxoKkapauorpaduyeckas wkana ang onpeneneHus NporHosa ncxoga

AxoKI napameTpbl bannsl (0-11)
Mnowaab MK <1 cm? 2
MakcumanbHoOe cmelleHune .
CTBOPOK S 12 MM
OTHOLWeHue
KOMUCCcypanbHOU nnoiwaau 3
21,25

BoBrneyeHue nogknanaHHoOro .

annapara



Table 14 Indications for percutaneous mitral
commissurotomy in mitral stenosis with valve area
<1.5ecm?

PMC is indiated in
symptomatic patients with
contraindication o high risk

PMC should be considered in

asymptomatic patients without

unfvourable characteristic®

and

* high thromboembalic risk
(previous history of
embolism, dense
spontaneous contrast in
the left atrium, recent or
parcocysmal atrial fibrillation)
andlor

« high risk of hasmodymamic
decompensation {systokic
pulmonary pressure
>80 mmHg at rest. need for
major non-Qrdiac surgery,
desire for pregnancy).

NYHA = New York Heart Assoaatione PMC = percumnanas mitral
COMMISSIroROmY.
s of recommendason.
"Lovel of ewdence.
Reference(s) supportingclas 1A 4 8) and fa 4 b (A 4 8) recommendatons.
Unfavourable charactenistcs for perasaneous mitral commissronmy an be
defined by the presence of several of e followrg chanaerstcs
Qinical chanaerstics old age hetory of commissuratamy, NYHA daes IV,
permanent atiad fbnlizion, severe pulmonary Myp atencion
Anatomical chancerstcs edho score 8 Cormier score 3 calafication of
mizal valve of any exaene, & xsessed by fluorcscopy), very small mitral valve
wreq severe Taxpd regrgtzion
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Table 16 Indications for tricuspid valve surgery

Surgery is indicated in pagents with severe TS
undergoing lek-sided valve intervention.®

Surgery is indicated in symptomatic patients
with severe isolated primary TR without
severe right ventricdar dysfunction.

Surgery should be corsidered in patients with
mild or moderate secondary TR with diated
avwlus (240 mm or >2| mmim®) undergoing
left-sided valve surgery.

asymptomatic or mildy symptomatc
patients with severe isolated primary TR and
progressive right ventricdar dilitation or
deterioration of right ventricular function.
After leftsided valve surgery, surpery should
be considered in patients with severe TR
who are symptomatic or have progressive
right ventricdar dilaation/dysfunction, in
the absence of left-sided valve dysfunction,
severe right or left ventricular dysfunction,
and severe pulmonary vascular disease.

PMC = percumnecus mitrad commssarotomy, TR = triaspid regurgtaion

TS = vicuspd stanoses

*Qes of recommendetion

"Level of evdence.

Peratanecus balloon valwidop sty can be attempand a2 a first approach I TS is
olaged

Perasaneaws baloon valvuoplaty an be azempeed i PMC an be performed
on e miTal mve




OunacTtonunyeckasa oyHKLUA NeBoro

AnropuTm oueHkm AnacTori@IIIOM K@ npy HopmanbHoi dpakumm

 E/E’ cpeq. > 14 (naT>13; cenT>15)
E' nat.<10; E' cent.<7
V TR > 280 cm/c
. MHa. obbema Il > 34 mni/m2 )

l S

N3meHeHbI E/E’ cpea. > 14 (1aT>13; cent>15) eHeHbl bonbLue
E’ aar. < 10; E’ cent. < 7
Mos10BU V TR > 280 cw/c MOJTOBUHBI

Hua. oobema JII > 34 Mm1/M %

nokasarenem - 1 = 3atenen (3 unn 4)
H3MEHEHO MeHbINe H3MEeHeHO 0o 1bme
[0JIOBHHBI IOKA3aTe/eH 2 552 NO0/IOBHHBI OKa3aTe/1eH
(0 um 1) (3 um 4)
Hopmant l l l HapylueHHas

ﬂ' nacTtTosnvy DOPMAALEIAS COCTOSIHHE THACTO.THYECKOH SRRYINCHEAR acTtolimyeckKkas
AHACTOJIHYECKAaA AHACTOJIHYECKaA

DYHKLL ynxmun IRSIRE SriaoRa e Pymkms dyHKLMS




AnropuTtMm OoUEeHKU CTeNneHU HapyLeHNUs AUacTonmyeckon PyHKLUU n
AaBrieHUs HanoJsIHeHUs NP CHUWXKeHHOU chpaKkumm BbIOpoca unu npu
HopManbHOM (ppakuum BbIOpOCa y NaLlMeHTOB C 3aborneBaHUAMU

oT ,8‘ 1a2

nnu
E/A<0,8+E >50

) v

E/A < | E/A010,8,r.102- E/A>2

E/A<08+E>50 B
E/A<0,8+E>50

!

OneHka 3-x moKazaTesei:
H3MeHeHO MeHbIIe E/E’ cpen. > 14 H3MeHeHO 00.1bIe
NO0JIOBHHBI TOKA3aTelel €< V TR > 280 cm/c = [10;I0BHHBI IOKA3aTeTeH

(0 nm 1) HH1. o6bema JII > 34 ama/m2 (3 nm 4)

OneHka 2-x nmokazatenaei

|

NOKAa3aTeIH HE H3MeHeH 1 H3MEHeHO 2
H3MEHEHBI MOKAa3aTe]1b IoKa3arTe s

! } |

Y 1-asi cTeneHb HapyMeRHs 2-asi cTenens napymenns 547 CTEICHb HADYMEHHS Y
AHACTOIHYECKOH QYHKIHH AHACTOTHYIECKAS QYHKIHSA AHacToamdeckoil pyakmun AHACTOTHIECKOH QYHRIHE

He YCTAHOBJIEHA
C HopmaibHoe JaBIeHHe Y ToBbIMeRHOe 1aBtenge  LIOBBINECHHOE IaBIEHHE 2= aymfay=
HANOIHEHHS T HATIO;THEHHS

|——r-." dVDYLOTHAVIA 1\ pyLueHl/Iﬂﬂ,CD
HopmanbHoe [NoBbILWEHHOE [loBbILLEHHOE

nasneHue

nasneHue naBrieHue

e




1.

2.

3.

OueHka cTeneHU HapyLUeHUsA auacTonmn4yeckou PyHKUMN U AaBrieHns
HanonHeHus
y nauueHToB ¢ (pndpunnaumen npeacepanmn

OLEeHKa OMacTonnyecKon yHKLNN
orpaHunyeHa

onpeaeneHve gaBneHNsa HaNnoONHeHus

VTR >280 cwm/c. Ecnn HeT TR, To npuMeHaAoT IVRT < 65 Mmc, E/Em = 11 v Agp.
T dec = 160 mc (npy CHMXeHHON OB).

E/Em (ecnu ecTb crnieunanbHbI PEXNM).




OueHKa cTeneHu HapylweHusA ANacTorin4ecKoun d)yHKLI,VII/I n AaBJrieHus

1. YKopo4eHue IVRT < 60 mc
2. YMeHblueHue |VRT/T E/Em < 4,2
3. YBenuyeHue A > 150 mc

OueHKa cTeneHu HapyLweHus guactonmyeckon oyHKUMKU N OaBNeHus

HanoJsfiHeHusA
Mpwn nepeunuyavald et oese Mama ns BMET BEEBMETATYRHOSTBIO 103)Xe MOXET
npucoeanHntTeca A0D;
[Mpun BTOpMn4HOM MH nosbiweHue [H B pesynsrate kombuHaunm 00D n
peryprutauumu.

Tsrkenaa MH yeBenunumsaet E, cHuxaet S/D, BNUAET Ha Apyrve noakasarenu;
[Mpn Hopm-on ®B E/Em He paboTaeT. Ha nosbiweHne [H ykasbiBatoT
1. YKopo4eHue IVRT < 60 mc
2. A-Ar=30mMcC
3. YMeHblueHue IVRT/TE-Em < 3

HanoJIHeHuA
€ MUTPasibHbIM CTEMO30M
[ [ loBbILLEHHOE OaBNEHNE B ] [ HopmMarnbHOe nacTonmnyeckoe aaBleHne B ]
M K
—>
[ onpeneneHne gasneHus ]
HanorndeHunsd

1 1D CHINYKEAHHOU OB F/FMmM > 14 — DAanoTAaeT M1 VKARLIRAAT HA NMNoXoiA MDOrHOR




OueHka cTeneHU HapyLUeHUsA auacTonmn4yeckou PyHKUMN U AaBrieHns
HanosIHeHUA
y NauMeHTOB C rmnepTpodnyecKkon KapamommonaTmeun

NHpoekc obbema J1IM1 > 34
MI1/M2
V TR >280 cm/cC

— \

PecTpuMKTUBHbLIN

N3meHeHbl MeHbLLEe N3meHeHbl bonblue
KPOBOTOK + Em (cenT.) < 7
NOSTOBUHBI NOSTOBUHBI
’ . cm/c
nokasareneu (0 nnu 1) nokasarenewu (3 nnu 4)

(naT. < 10 cm/c)

1 cTeneHb 2 CTENneHb 3 cTeneHb




OueHKa cTeneHu HapyLeHUs AMacTonnm4yeckon doyHKLUU 1 AaBreHuns
HanonHeHusa

y NauMeHTOB C PeCTPUKTUBHOMU KapanmMmuonaTtmeun
1 nnn 2 cteneHb ( B 3@aBNCUMOCTU OT HaJTU4NA NMPMU3HaAKOB NMOBbILLEHNA ,D,H) — Ha

PaHHNX CTagnax npm ammiongose
3 CTeneHb — Ha N03gHNX CTaaunax — Knaccn4yeckoe peCTpMKTUBHOE HanosriHeHue:

1. E/A>2,5
2. Tdec< 150 McC
3. [IVRT <50
4. E-3-14

Ona ondpdepeHumanbHOro gmarHo3a ¢ KOHCTPUKTUBHBIM NePUKapanToM MOXKHO
MCNONb3oBaTb anropuTM KnnHMku Meno

OCHOBHbIE 0COOEHHOCTM NPU NEpUKapAnNTE:
1. Em — HOpManbHbIN/yBENMYeH

2. Em (cenTt.)>Em (nat.)
3. E/Em Henb3s ncnonb3oBaTtb Ang oueHkn [1H




OueHKa cTeneHum HapylweHus ANacTonmn4yeckon (bYHKLIMVI N AaBJI€eHUA

HanoJIHEeHUA
YEJRLYE TR G RRCTPUKTNIREBOU KapANMERR RS kumm nmv
HIMB PECTPUKLUM
v A
T e nansHenwas BM3yanuaaums
BIKEHME HET 5 | wnukateTepusauus cepaua, ecrnu
eLLe npeanonaraeTcs
KOHCTPUKTUBHbIN NepUKapauT
A 9 Y pukap )
\] 2 Y
NOAHUTENBHbI
[ E'>8 CM/C] [ E’ 6-8 cMm/C ] [ E'’ <6 cm/C ] ( MPU3HaKW: \
* DT <150 mc
\/ \ \ IVRT < 50 MC
KOHCTPUKTUBHBI KOHCTPUKLNS+ 3€CTPUKTUBHASA PV cucTonmy pakums <
; D 40%
1N nepukapauT pPeCcTpuKLnSA KM 0
\_ E/E’ > 15 )

\

—> [ E’ nat. < E’ men. ] —

/ BO3MOXHasi 00CTpyKLUS LI,I'I,\
0COBEHHO Y MOMoabIX
(yBenuyeHmne
MHCNUPAaTOPHOro NOTOKa

nokasarens meaneHHou
YXN3HEHHOW eMKOCTU

\ _/

BEPOSATHO

I(ﬂH(‘.TpMKl HAA J

-

KOHEYHO-ANaCTOIInN4y

CKOPOCTb 0bpaTHOro
noTtoka B 1B Ha Bblaoxe/
. CKOpOCTb notoka=0,8

eCcKad

—> [ KOHCTPUKLUNA J




BapuaHTbl HanUcaHUA 3aKnNK4YeHUs

HopmanbHasa gnacronunyeckas yHKUMS U gasneHne HanonHeHusa Jill

3ameqneHHas penakcauusi, HopmarnbHoe gasreHme HanonHeHms J1M

$

3amearieHHasd pernaKkcauunsd, nerko noBblilUeHHoe AaBrieHne HanoriHeHn4A

nn $

3amenneHHas penakcauusi, NoBbILfeHHOE AaBneHve HanonHeHws I

PecTpuktnBHoe HanonHeHune JXK, ykasbiBatoLliee Ha 3Ha4YNTENbHOe
noBbiLLeHne aasneHne HanonHeHmer J1M

HeonpeneneHHas gmactonnyeckas dyHKLMS




2
AVA = (CSAwor x VTlor)/ _ 2r<Xva
VTl ERO= Vmax

AVA = (CSAwvor X Vivor)/ Va

V pec=EROxVTI pez

V pee= YO JI)K-YO
K

Vper 0
Yo mel 00%

bpakyusa pea=A =



annular e’ velocity (septal e’ < 7 cm/sec, lateral

E’ <10 cm/sec),

average E/e’ ratio > 14, lateral E/e0 ratio > 13 or a septal E/e0 >
15

LA maximum volume index

0 34 mL/m2, and peak TR velocity > 2.8 m/sec

LV diastolic function is normal if more than half of the available
variables do not meet

the cutoff values for identifying abnormal function. LV diastolic
dysfunction is present

if more than half of the available parameters meet these cutoff
values.



Estimation lof Filling Pressures in
Patients with Depressed EF

Mitral E/A

P ol W,

E/A <1 and E < 50 cm/s E/A >1-<2,0r .
 EA<iandE>sooms | ohenDI<isoms
Eh(mnm.'k. Ebm«i’bu
ENp <14 ENp=>25
8D > SD<1
Ar—-A<Oms Ar-A>30ms
ValsalvaA E/A < 0.5 ValsalvaA E/A > 0.5
PAS <30 mmHg PAS >35 mmHg
IVRTIT . >2 | 7 Mm:&.d

' Normal LAP Normal LAP TLAP




Practical Approach to Grade Diastolic
Dysfunction

Septal e’
Lateral e’

/ LA volume
_ V4

‘Soptale’>8 |  Soptalo’>8 s-mu <8
Latoral@’ 210 | | Latorale’ > 10 ' Latoral " < 10
LA <34 mi/m2 LA > 34 mi/m2 uzﬂdm:

ElAu-u E/A>2
DT 160-200 ms | DT < 160 ms

Av. Ele’ 912 Av.Ele’' = 13
Ar-A>30ms Ar-A > 30 ms

Val AE/A>0.5 ValAE/A =05




Estimation of Filling Pressures in
Patients with Normal EF

/ T \'s-n o215

Eo'<8 | | Lat. Elo’ > 12

or
. AvER'>13

Ar-A<Oms Ar-Az=30ms
Valsalva AE/A <05 Valsalva AE/A> 05




AMNNIMTYOHbIE NPU3HAKN TMNEPTPOdUN NEBOTO Xenyaodka

 RV6=2RV4

 RV6>RV5>RV4
e RV5-V6227 MM
e SV1-V2 224 MM

[Mpu3Hak Gubner-Ungerleider: R | + S Il >25 MM

[MpusHaku Cokonosa-JlanoHa (1949 .): SV1+RV5/V6 =235 MM Y
nuy ctapuwe 40 neT v = 45 MM y nuy, mnaawe 40 net

KopHenbCKuin BONbTaXHbIN MPU3HaK R avL + SV3 >28 MMy

KEHLLNH
> 20 MM Y MY>XX4YMH



AMNNMTYOHbIE NPU3HAKN TMNEPTPOUN NPaBOro Xernyao4ka

RV1=27 MM

SV5-V6 27 MM

B otBeaeHMn V1 R/SV1 =21

B otBeaeHuax V5-V6 R/S V5-V6 < 1

[Mpu3Hak Gubner-Ungerleider: R | + S Il >25 MM

[MpusHaku Cokonosa-JlanoHa (1949 .): SV1+RV5/V6 =235 MM Y
nuy ctapuwe 40 neT v = 45 MM y nuy, mnaawe 40 net

KopHenbCKuin BONbTaXHbIN MPU3HaK R avL + SV3 >28 MMy

KEHLLNH
> 20 MM Y MY>XX4YMH
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FIGURE 1-1. From the SAN, the impulse travels along preferential pathways made up of specialized
fibrous cells to the atria (A}, AVN, His bundle and its branches, and finally to the ventricular myocardium (V).
This sequence of electrical activation occurs in little more than 200 ms; on the surface ECG, it generates the
P wave, the PR interval, and the QRS complex in succession.
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FIGURE 1-2, Second-degree Wenckebach sinoatrial block. Propagation of the impulse from the SAN to the
atria progressively slows down and is finally interrupted.




FIGURE 1-3. Second-deqree Mobitz sinoatrial block. Sudden lack of conduction of & sinus impulse without
progressive lengthening of conduction time,
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FIGURE 1-4. 2:1 sinoatrial block is charactenized by the lack of conduction to the atria of each altemate
impulse {on surface ECG, bradycardia is indistinguishable from sinus bradycardia due to reduced SAN auto-
maticity.
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