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KREISAIS PRIEKSKAMBARIS: VESTURISKAIS APSKATS

William Harvey (1578-1657)

1628 g., Frankfurte tika publicéts anglu arsta darbs:

»2Anatomiski pétijumi par dzivnieku sirds un asins kustibu”
(«Exercitatio anatomica de motu cordis et sanguinis in animalibusy).
Pirmo reizi tika minéta kreisa priekSkambara funkcija.

Pierre N. Gerdy (1797-1856)

1829 g., Francijas anatoms un Kirurgs, viens no pirmajiem aprakstija
sirds muskulaturas (t. sk. priekSkambaru starpsienas) uzbuvi.

Vina darbs ieviesa daudzas novitates un kluva par pamatu
velakajiem pétijumiem.

(«Anatomie des formes extérieures du corps humain, appliqué a la
peinture, a la sculpture et a la chirurgie»)




PRIEKSKAMBARU UZBUVES ANATOMISKI
MORFOLOGISKAS IPATNIBAS

1. priekstelpa (vestibulum) - telpa pirms
atrioventrikularajiem varstuliem kopa ar
priekSkambaru starpsienu,

2. austina (auricular),

3. venozais komponents, kuru veido katra
priekSkambara asimilétas bijusa venoza sinusa
dalas un priekSkambara gludo sienu dalas, kuras
sava starpa atskiras ar fiziologiskas uzbudinamibas
1patnibam un kur sakas priekSkambaru sistole.




PRIEKSKAMBARU UZBUVES ANATOMISKI
MORFOLOGISKAS IPATNIBAS

PriekSkambaru miokarda struktiru veido sarezgita
(kompleksa) kaliSu arhitektiira.

= KuliSus var iedalit:
= 1) pécvirziena - ir cirkularie (paraléeli atrioventrikularajiem
gredzeniem) un gareniskie (paraleli priekSkambaru rievai) kualisi;
= 2) virspuseéjie un dzilie;
= 3) abiem priekSkambariem kopéjie un katram priekSkambarim
atseviskie.

= Kreisais priekSkambaris morfologiski nedaudz atskiras no
laba priekSkambara:

= 1) KP priekStelpa ir spécigaki cirkularie kulisi, gludaka iekseja o T e, T BT, DA (ismemte Dl ) The
virsma ) Ohio State University

= 2) mazak izteikti mm. pectinati, vienmeérigaks sienas biezums;
= 3) KP ,biezaka” vieta ir priekséja siena - 4-5 mm, ,planaka” ir KP

0 v
priekstelpa - 2-3 mm.
K. Wang et al. Architecture of atrial musculature in humans. Heart 1995;73;559-565 @




PRIEKSKAMBARU MIOKARDA HISTOLOGISKAS
UZBUVES IPATNIBAS

= PriekSkambara miokarda miociti, salidzinot ar kambaru miocitiem, ir mazaka izmera un

komponents - atrais izomiozins).

= S1 nobide korele ar musku]u Skiedru saisinasanas atrumu.

miozina satur lielakoties smagas fetala tipa kedes (apméram 90%, kura ir galvenais

= Normala KK piepildiSanas spiediena gadijuma nav nepiecieSamibas pec spécigam KP
miokarda kontraktilam ipasSibam. lespejams, KP miokardam ir lielaka nepiecieSamiba
atslabinaties (izstiepties), neka sarauties.

Reiser P] et al. Am ] Physiol Heart Circ Physiol 2001;280: H1814-H1820
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KREISAIS PRIEKSKAMBARIS UN EHOKARDIOGRAFIJA

M-rezims (diametrs)
1969.g.
Hirata T, Feigenbaum H.

Estimation of left atrial size using ultrasound.
Am Heart] 78: 43.

Transmitrala plusma (diastoliska disfunkcija)
1982.g.
Kitabatake A.
Transmitral blood flow reflecting diastolic behavior...
Jpn Circ]. Jan;46(1):92-102.

B-rezims (tilpums)
1981.g.
Schabelman S.
Left atrial volume estimation by two-dimensional echocardiography.

Cathet Cardiovasc Diagn 7:165-78.

3D ehokardiografija (tilpums)
2000.g.
Keller A. M.
Left and Right Atrial Volume by Freehand Three-dimensional
Echocardiography: In Vivo Validation Using Magnetic Resonance
Imaging.
Eur ] Echocardiography (2000) 1, 55-65
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KREISAIS PRIEKSKAMBARIS UN EHOKARDIOGRAFIJA
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Audu doplerografija (mehaniska funkcija)
2003.g.

Thomas L.
Changes in Regional Left Atrial Function with Aging:
Evaluation by Doppler Tissue Imaging.

Eur ] Echocardiography (2003) 4, 92-100

KP Miokarda deformacija (mehaniska funkcija)
2007 -2009 gg.

D’Andrea A., Di Salvo G., Vianna-Pinton R.




KP FUNKCIJA
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1. NodrosSinat KK ar asinim (diastole) ar normalu pildiSanas spiedienu (lidz 12 mmHg) -
mehaniska funkcija.

2. ANP (Atrial natriuretic peptide) sekréecija - asins tilpuma kontrole -
hormon-producejosa funkcija.




KP MEHANISKA FUNKCIJA

MV open MV close

1. uzpildiSanas 2. caurtece 3.sarausanas
yJreservoir” ,yconduit” ,contractile”
~35% ~40 % ~259%

T !
KK KK
Sist. | | Diast.

Kreisa priekSkambara mehaniskas funkcijas fazes

1. uzpildiSanas - ,reservoir” (kambaru sistoles laika);

2. pasiva kreisa kambara uzpildiSanas péc mitrala varstula atverSanas: caurtece - ,,conduit’;

3. aktiva kreisa kambara uzpildiSanas priekSkambaru sistoles laika: sarausanas -, contractile”.

©



KP FUNKCIJA

Sinus rhythm

KK
Diast.
~ 65 %

Atrial fibrillation




KP DISFUNKCIJA

= KP remodelacija:
- diametrs,

- tilpums.

= KP mehaniska disfunkcija:
- miokarda deformacija.

= Transmitralas un plausu vénu plusmas izmainas:
- KK diastoliska disfunkcija.

= Kreisa priekSkambara austinas (dis)-funkcija.




KP REMODELACIJA

=Celularas, molekularas un intersticialas izmainas.

=Kas manifestéjas ar izmainam KP:
v izmers (tilpums un diametrs),
v geometrija.

=2 varianti:
v fiziologiska remodelacija (parasti reversibla),
v patologiska remodelacija (biezak nereversibla):
> parslodze ar tilpumu,
> parslodze ar spiedienu,
> kombinéta parslodze: ar spiediena un tilpumu.




KP DIAMETRS UN TILPUMS

D1=3,2 cm D1=D2 D2=3,2 cm

22 ml = Tilpums = 55 ml

1981.g.




KP TILPUMI UN MEHANISKA FUNKCIJA

% % MV close

MV open

Jreservoir”

»,conduit”

,contractile”

\% preA V min
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Table | Phasic LA function assessment and related

calculation

Phasic function

LA reservoir function
LA total emptying volume
LA total emptying fraction
LA conduit function
LA passive emptying volume
LA passive emptying fraction
Conduit volume
LA pump function
LA active emptying volume

LA active emptying fraction

Formula

V,

max
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min
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LV stroke volume- (vnuvamm)

vpvv; AT vmm
(vpu: AT vmm)/vpl e A

Viaxe Maximal LA volume just before the opening of the mitral valve; V. . LA

volume at the onset of P wave on ECG; V,,..., minimal volume at the closure of the

mitral valve.




KP DIAMETRS UN TILPUMS

= PriekSrociba ir KP/LP tilpuma noteikSanai.

KP diametrs:
Siev. < 38 mm
Vir. <40 mm

KP tilpuma indekss (LAVi):
< 34 ml/m?*

LP tilpuma indekss (RAVi)
Siev. <27 ml/m?,
Vi. <32 ml/m?

€
J] Am Soc Echocardiogr 2015;28:1-39 O



KP TILPUMA INDEKSS - LAVi

LAVi > 34 ml/m?® ir neatkarigs mirstibas, sirds mazspéjas,
atriju fibrilacijas un isemisko insultu attistibas priekSvestnesis

(6657 pacienti) *.

{
Walter P. Abhayaratna et al. Left atrial size. JACC Vol. 47, 12;2357-63, 2006 @



KP UN ARTERIALA HIPERTENSIJA

ardiovascutar Imaging (2017) 18,945-960 EACVI/ESH
CONSENSUS PAPER

Non-invasive cardiovascular imaging for
evaluating subclinical target organ damage
in hypertensive patients

A consensus paper from the European Association of Cardiovascular
Imaging (EACVI), the European Society of Cardiology Council on
Hypertension, and the European Society of Hypertension (ESH)
Pasquale Perrone-Filardi'*, Antonio Cocaz, Maurizio Galderisi', Stefania Paolillol,
Francisco Alpendurada®, Giovanni de Simone®, Erwan Donal®, Thomas Kahan’,
Giuseppe Manciaa, Josep Redonv, Roland Schmiederm, Bryan Williams”, and
Enrico Aga\biti‘Rosei1 2

Table 2 Echocardiographic parameters (and their
cut-off values of abnormalcy) of cardiac damage in
arterial hypertension

Abnormal if

Echo parameter Type of cardiac damage

LVM/height (g/m?’) LVH >47W, >50M
LVM/BSA (g/m?) LVH >95 W, >115 M
RWTd LV concentric geometry > 043
Septal annular e’ LvDD <7
velocity (cm/s)
Lateral annular e’ LvDD <10
velocity (cm/s)
E/e’ average ratio Elevated LVFP >14
LAVi (mU/m?) Elevated LVFP >34
GLS (%) LV systolic dysfunction <20

LVM, left ventricular mass; BSA, body surface area; LVH, left ventricular hypertro-
phy: W, women; M, men; RWTd, relative diastolic wall thickness; LV, left ventric-
ular; LVDD, left ventricular diastolic dysfunction; LVFP, left ventricular filling
pressure; LAV, left atrial volume index; GLS, global longitudinal strain.

—



KP UN KK DIASTOLISKA DISFUNKCIJA

In patients with normal LV EF / Mntral Inflow \

l E/A= 08 t 50 cmis

1-Average E/e’ > 14 E/A<08+E=<50cm/s E/A> 0 8.<2 E/AZz2
2-Septal e’ velocity < 7 cm/s or
Lateral e’ vglomty <10 cm/s I 3 criteria to be evaluated® I
3-TR velocity > 2.8 m/s T
4-LA volume index >34ml/m?
20f30r30f3 ;"T";era?e_bi; 134 || 20f30r30f3
Negaltive Al Al h 1] Positive
50% 3-LA Vol index>34ml/im?
= >50%
<5(.):4’ positive positive
i When only 2 criteria are available
2 negative 1:posiive and 2 positive
1 negative
N | Diastoli Diastolic \
ormai Liastolic Indeterminate Dysfunction
function Normal LAP Cannot determine t LAP t LAP
Grade | Diastolic LAP and Diastolic Grade |l Diastolic Grade Il Diastolic
Dysfunction Dysfunction Dysfunction Dysfunction
| Grade*

If Symptomatic

|
Consider CAD, or

proceed to diastolic
stress test

(* : LAP indeterminate if only 1 of 3 parameters available. Pulmonary vein S/D ratio <1 applicable to conclude elevated LAP in

patients with depressed LV EF)
KP tilpums ir “barometrs” KK pildiSanas spiedienam un TLAVi atspogulo “hroniski” paaugstinatu pildisSanas spiedienu!

JASE Vol. 29, Issue 4, April 2016, Pages 277-314 ‘



KP UN ATRIJU FIBRILACIJA (AF)

KP remodelacija: péc dilatacijas tipa - tilpuma un/vai spiediena parslodze.

AF biezaka un bistamaka komplikacija ir trombembolisks cerebrals insults.

Tromba biezaka lokalizacija - KP austina!

Visiem pacientiem ar AF un AU neatkarigi no formas ir nepiecieSams izvértét kardioembolijas risku péc

CHA2DS2-VASc skalas.

\L‘«' -‘v""/\\ﬂ"’*-"‘f ‘1._ o YW /\,'\_,.,-H\N.ﬁr’\&,v,».—J\w'




Sludge

Severe
spontaneous
echo<contrast

Mild to moderate
spontaneous
echo contrast

2D Echocardiographic
description

Dense smoke, viscid
echodensity, not solid

Intense echodensity and very
slow swirling patterns in
the left acid appendage,

Swirling pattem in the LA
appendage

KP UN AUSTINA

Emptying
flow
velocities

<20 cm's

20-40 amvs

40-60 amvs
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Fatkin D. et al. ] Am Coll Cardiol 1994;24:1429-30, ] Am Coll Cardiol 1994;23:961-9.




KP AUSTINAS MORFOLOGISKIE TIPI

Miika Korhonen et al. Left Atrial Appendage Morphology in Patients with Suspected Cardiogenic Stroke without Known
Atrial Fibrillation. DOI:10.1371/journal.pone.0118822 March 9, 2015



KP UN SIRDS MAZSPEJA

<40 % 40-49 % >50 %
: - SM ar mereni i
SM tips | SM ar samazinatu IF . SM ar saglabatu IF
samazinatu IF
- : . * - - . « | Simptomi =
Simptomi = pazimes Simptomi = pazimes pazfpr;es *
KK IF <40% KK IF 40-49% KK IF =50%

Kritériji

1. Palielinats natrijuretisko pepfidu limenis*™
2. Vismaz viens papildkriterijs:
» butiska strukturala sirds slimiba (KKH un/vai

Kreisa prieksxambara palielinasanas);

» diastoliska disfunkcija

ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure. Eur Heart ], 2016; 37:2129-2200.
Kardiologija: Informacijas materials. Prof. A. Kalvelis - atkartots un papildinats izdevums - Riga, 2018.




KP UN SIRDS MAZSPEJA AR SAGLABATU EF

@ ESC uropean Heart Joural (2019) 00, 121 FASTTRACK CLINICAL RESEARCH

European Society qoi:10,1093/eurheartj/ehz641 i :
of Cardiology = eurheartjfel Heart failure/cardiomyopathy

How to diagnose heart failure with preserved
ejection fraction: the HFA-PEFF diagnostic
algorithm: a consensus recommendation from
the Heart Failure Association (HFA) of the
European Society of Cardiology (ESC)

Burkert Pieske"”;"*, Carsten Tschépe"z's, Rudolf A. de Boer ® ‘, Alan G. Fraser’,
Stefan D. Anker"?>%%, Erwan Donal’, Frank Edelmann'?, Michael Fu'®,

Marco Guazzi'""'? Carolyn S.P. Lam'*'%, Patrizio Lancellotti'®,

Vojtech Melenovsky'®, Daniel A. Morris', Eike Nagel © '7"'8,

Elisabeth Pieske-Kraigher', Piotr Ponikowski'?, Scott D. Solomon?’,
Ramachandran S. Vasan?!, Frans H. Rutten ® 22, Adriaan A. Voors®,

Frank Ruschitzka??, Walter ). Paulus??, Petar Seferovic?® and

Gerasimos Filippatos?®?’

Functional

Morphological

Major: 2 points; Minor: 1 point

Biomarker (SR)

Exclusion: £1 point; Diagnostic: 21 point; Grey zone: 2-4 points

_

F2

Biomarker (AF)

« Symptoms and/or Signs of HF
« Comorbidities / Risk factors
«ECG

« Standard Echocardiography

« Natriuretic Peptides

« Ergometry / 6 min walking test
or Cardiopulmonary Exercise Testing

« Comprehensive Echocardiography
« Natriuretic Peptides, if not measured in Step 1

« Diastolic Stress Test: Exercise Stress Echocardiography
« Invasive Haemodynamic Measurements

« Cardiovascular Magnetic Resonance
« Cardiac or Non-Cardiac Biopsies

« Scintigraphy / CT / PET

« Genetic testing

« Specific Laboratory Tests




KP MEHANISKA FUNKCIJA UN
MIOKARDA DEFORMACIJA

«Reservoir» «Conduit» «Contractile»




KP MEHANISKA FUNKCIJA UN
MIOKARDA DEFORMACIJA

LOCAL

339 msec
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veCT 17.4% (CI195%, 16.0%-19.0%)

«Contractile)y «Reservoir»

400

e Deformacijas liknes veidi (€) :
segmentara (analiz€jot katru no 6 segmentiem atseviski)
globala (vide€ja likne - analizejot 6 segmentus kopuma) ------------

] Am Soc Echocardiogr 2017;30:59-70
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KP MEHANISKA FUNKCIJA UN
MIOKARDA DEFORMACIJA

e 155 pac., ar PAH un/vai ar CD 2 t., bet ar normalu LAVi < 28 ms/M*:
* 83 pac. ar PAH 34 ar CD 38 CD +PH

Control subject Hypertension

80
Hypenension P<.0001
GLM analysis Diabetes P<.0001
Interacton P=19
45 -
L
‘: L
L)
'] 3'3 T
3 I o
) I
15 -
Diabetes
0
Controls Hypetensives Drabetcs Hypertensive
eabetcs

Ol
Sergio Mondillo etal. ] Am Soc Echocardiogr 2011;24:898-908.



= KP maksimala tilpuma indeksa (LAVi) un lineara izméra noteikSana ir obligata, un to
iesaka Eiropas un Amerikas ehokardiografijas asociacijas.

= KP tilpums ir “barometrs” KK pildiSanas spiedienam un TLAVi atspogulo “hroniski”
paaugstinatu pildiSanas spiedienu.

= KP maksimala tilpuma indekss > 34 ml/m? ir neatk_arigs mirstibas, sirds mazspéjas,
priekSkambaru mirgosanas un iSémisko insultu attistibas prediktors.

= KP miokarda deformacijas novértésana varétu but visai noderigs paliginstruments
miokarda funkcijas kvalitativai raksturosanai.

= Ipasi svariga ir agrina (subkliniska) KP funkcijas traucéjumu atklasana pacientiem ar
,Zzemu” kardiovaskularo risku.




PALDIES PAR UZMANIBU!







