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Stanoveni variability obéhovych parametru
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Metody casové domény Metody frekvencni domény
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Statistické metody Geometrické metody

Variability of circulatory parameters assessment
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Time-domain methods Frequency-domain methods
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Statistic methods Geometrical methods
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METODY CASOVE DOMENY
- statistické metody

SD

TIME - DOMAIN METHODS
- statistical methods




Priklad: EKG — Holterovo monitorovani
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Example: ECG — Holter monitoring




24-hodinovy zaznam — cely zaznam

24-hour monitoring - whole record

SN

Prumer,,, SD,,4 Mean,,, SD,,,

24-hodinovy zaznam — zpracovani zaznamu
po 5-ti minutach

24-hour monitoring - record processing
after 5 minutes

int Prumsg .
+

Prums i,
+

ar.‘5 miniMeanS min iMeanS min
SD '+ SD

5min —

LINE SD 1

5min — 5 min

+ <
™

SDRR

SD,,,, vypocitana ze
vSech RR-intervalu za
24 hodin

SDNN

SD,, ,, vypocitana ze
vSech NN-intervali za
24 hodin (NN=normdini)

SDANN

SD vypocitana ze
vsech Prumg ..

SDANNIDX

SD vypocitana ze
vsech SD

5 min

SD,, , calculated from
all of RR-intervals for

24 hours

SD,, , calculated from
all of NN-intervals for
24 hours (NN=normal)

SD calculated from all

of Mean. ...

of SD

SD calculated from all

5min




24-hodinovy zaznam — cely zaznam
24-hour monitoring - whole record

| Marm

| [N AR IS S A

RMSSD

- ,yoot mean square successive differences”

The square root of the
mean squared
differences of

successive NN-intervals

Druha odmocnina z
prumérnych hodnot
mocnin rozdila po
sobé jdoucich NN-

intervall

2‘/ |1085-900|2+|900-940|2+|940-962|2+|962-1083|2+...+|N,._;+Nn|?

n

i/l185|2+|40|2+|22|2+|121|2+...+|Nn_1+Nn|2
n

NN,

The number of interval
differences of adjacent
NN-intervals greater
than 50 mg

Pocet rozdill mezi
sousednimi NN-
intervaly, které byly

veétsi nez 50 ms
pNN.

Percent of difference
between adjacent NN-
intervals that are grater
than 50 ms

Procento rozdill mezi
sousednimi NN-
intervaly, které jsou
vetsi nez 50 ms




riklad: EKG — Holterovo monitorovani
ke L SON L SDMN L SoANIDIC LRNissD Lt g

14:00-15:00 88 1512 48,1
15:00-16:00 87 27 82 80 1201 43,9
16:00-17:00 91 35 80 74 913 28,5
17:00-18:00 74 41 55 43 474 12,7
18:00-19:00 105 58 83 54 369 11,5
19:00-20:00 75 47 51 34 135 3,9
20:00-21:00 65 38 50 44 417 12,5
21:00-22:00 116 92 68 61 918 26,1
22:00-23:00 60 29 52 54 871 23,4
23:00-24:00 83 49 67 76 1574 43,8
00:00-1:00 55 22 50 61 984 28,2
1:00-2:00 80 27 76 90 1564 48,5
2:00-3:00 124 70 101 94 1190 36,3
3:00-4:00 53 19 47 60 689 20,1
4:00-5:00 59 25 53 58 753 21,3
5:00-6:00 63 40 43 36 183 51
6:00-7:00 141 113 89 103 1185 34,7
7:00-8:00 111 77 81 102 2297 66,4
8:00-9:00 91 52 75 88 2144 59,6
9:00-10:00 84 42 73 86 2308 62,2
10:00-11:00 81 21 79 90 2183 59,1
11:00-12:00 94 63 73 91 2003 56,2
12:00-13:00 102 54 87 96 2115 60,3
13:00-14:00 77 45 64 73 1974 44,0

Example: ECG — Holter monitoring




METODY CASOVE DOMENY

340 x - geometrické metody
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708 TIME - DOMAIN METHODS

- geometrical methods




METODY CASOVE DOMENY
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TIME - DOMAIN METHODS
- geometrical methods




amplitud

METODY FREKVENCNI DOMENY
- spektralni analyza

perioda T amplituda a frekvence f=1/T
0.25 “0.75
0%=5L-S = 1 050,5 |
0.25} \$a=0. . 0_25-_| |
0.2 | =50 S | | | | lo7sl f= 1/50 = 002 _n
"/\/ét/\/’\/\/\/ ool Hz ‘
0.250 a=0.2 10.25¢ 0,2 .
: : : : : : = l — : n
o075t f=1/10=0.1Hz ]
L 0.5 -
0.25- 013 -
f=1/3=0.33 =
L 1.25} . .
1 =
1 0.75
| 0.50 5
: 0.25-J OlZ 0|3
0 2I0 4I[l Bl[l 8Il] 1 [I]D 1 2I[l 00-02 0. 1 0:2 0.33 0:4 0.5

cas (s)

frekvence (Hz)

FREQUENCY - DOMAIN METHODS
- spectral analysis




METODY FREKVENCNI DOMENY
- spektralni analyz
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FREQUENCY - DOMAIN METHODS
- spectral analysis
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METODY FREKVENCNI DOMENY
- spektralni analyza
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FREQUENCY - DOMAIN METHODS
- spectral analysis
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METODY FREKVENCNI DOMENY
- spektralni analyza
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FREQUENCY - DOMAIN METHODS
- spectral analysis
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VARIABILITA OBEHOVYCH PARAMETRU
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VARIABILITY OF CIRCULATORY PARAMETERS




VARIABILITA OBEHOVYCH PARAMETRU
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VARIABILITY OF CIRCULATORY PARAMETERS
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VARIABILITA OBEHOVYCH PARAMETRU

parasympathicus
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VARIABILITY OF CIRCULATORY PARAMETERS




RESPIRACNI SINUSOVA ARYTMIE

Respiracni rytmus

RECEPTORY OBLAST CNS FUNKCE
2 I
Plicni X Dechové
mechanoreceptory Respiracni - pohyby
B l
3
2 Kardioinhibi&ni Zilni
. — > Kardioinhibicni navrat
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I
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Kolisani
TF

Kolisani
TK




RESPIRATORY SINUS ARRHYTHMIA

Respiratory Rhythm

RECEPTORS CNS FUNCTION
v [
Pulmonary Respiratory »| Respiratory
mechanoreceptors ceiter movements
2 i
————3—+ Ncl. ambiguus
——-:; Cardioinh. center ‘;2?3:3
Baroreceptors : 4 | l
RVLM Cardiac
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M. o RVLM Peripheral
Vasomotor nn. resistance
Y
Heart rate Blood pressure
variation variation
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VARIABILITY OF CIRCULATORY PARAMETERS

VARIABILITA OBEHOVYCH PARAMETRU
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BAROREFLEX
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BAROREFLEX
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BAROREFLEX

0.1 Hz Rhythm
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CITLIVOST BAROREFLEXU BAROREFLEX SENSITIVITY

zmena délky tepového A change of duration of pulse
intervalu vyvolana zménou interval (in ms) due to a change
krevniho tlaku o 1 mmHg of blood pressure by 1 mmHg
Laboratorni metody: Laboratory methods:

- aplikace phenylephrinu - Phenylephrin aplication

- neck suction - neck suction

- Valsalviiv manévr - Valsalva manoever
Spontanni metody: Spontaneous methods:
= y casové domené " jin time-domain

- sekvencni analyza - Sequence analysis
= ve spektralni doméné * in frequency-domeain

- vzajemna spektralni analyza - cross-spectral analysis

- 0-1ndex - 0-1ndex




CITLIVOST BAROREFLEXU
- aplikace phenylephrinu

Bolus injections of vasoactive drugs

1400
O phenylephrine

® nitroglycerine o

1000{

Pulse interval (ms)

600 .
70 120 170

- Sysiolic pressure (mmHg)

Fia. 5.4, Comparison of R-R interval responses of one subject to intra
bolus injections of phenylephrine and nitroglycerine. Adapted with permissiol
Pickering et al. 1972¢).

BAROREFLEX SENSITIVITY
- Phenylephrin aplication




CITLIVOST BAROREFLEXU
- Neck cusction

Suction Cups, _SEEEEE—
= ‘h, .

Sinusoidal
Suction

Pressure
monitoring

Constant Mechanical Sinus.suction \
suction  valves (to the patient)

Furlan R et al. Circulation 2003;108:717-723

, e
American Heart
Association

BAROREFLEX SENSITIVITY Learn and Live
- Neck suction




CITLIVOST BAROREFLEXU
- Neck cusction

1200
40 I
Neck i
chamber o —— I
pressure - O-0 _
(mmHg) 8 s|ope = O/ [ \O
-65* = 3.7 ms/mmHg ;
§ | R-R range =
| | S  950- © | 195ms
R-Rp 1100 e kS ' |
interval l: ' 0[1 O/ I l
(ms) gool T o o~ !
pressure at max : pressure at
slope =138 mmHg | max. R—-R =
[ 180 mmHg
Elec.tro- 700 4+ ' . |
cardiogram 50 150 250

Carotid distending pressure (mmHg)

FiG. 5.13.  Stimulus-response relation provoked with neck chamber shown in
Fig. 5.12. Adapted with permission (Fritsch et al. 1989).

BAROREFLEX SENSITIVITY
- Neck suction




CITLIVOST BAROREFLEXU
- Valsalviiv manévr

(1TK){VN=1SV—IPT— ISt TK

‘&

BAROREFLEX SENSITIVITY
- Valsalva manoever




CITLIVOST BAROREFLEXU
- Sekvencni analyza

BAROREFLEX SENSITIVITY

- Sequence analysis




CITLIVOST BAROREFLEXU

- Vzajemna spektralni analyza
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BAROREFLEX SENSITIVITY
- cross-spectral analysis
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METODY FREKVENCNI DOMENY
- spektralni analyza
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- spectral analysis t[Hzl




