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Teorie mixovaneé reality

* Spojeni virtualniho a realného svéeta
e Sterilni uziti

* Podpora uzivatele v ruznych oblastech

e Efektivita
* Data
* Orientace

* Virtualni konzultace
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Nase reseni
* Unity, Visual Studio a Hololens 2.0
* Moznost zobrazit své objekty a material, v€etné interakce

* | se zakladnimi vyvojarskymi znalosti a Googlem

e Zobrazeni:
* Modely
* DICOM
* Videa, obrazky, dokumenty
* Prostory!!l A interakce s nimi

* Spoluprace lékar — technik
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Hololens
[lo@l 30 rendering)

WiFi, 802.11ac
UDF, messaging
with partial ml@bility (UDT)

Ethern
Data:s ent:

- depth map
- RGE image

(TCPSIP, 1GBbps links

3D reconstruction

server - tectures T lossy compreszion [IPEG]
- ertices o Ioz=less compression
- pokrgonindices [coordinates bit depth reduction +Z5TD)
- texel coordinates
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Vyuziti a vycCet asistovanych operaci

* (Ne)koronarni intervence — 80 %  Elektrofyziologie — 20 %
 ASD, VSD * Implantace (vrozené vady, anatomie)
* LAA e Reablace
« PTSMA * Farapulse??

* TENDYNE
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Ukazka
vzdaleneho
spojeni
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Sledovani — Pilotni data

Total XR not used XR used stats (p=)
procedure type (N, %) LAAA 24 44,4% 12 42,9% 12 46,2% 0,532 |ndependent Samp|eS
PVL 24 44,4% 14 50,0% 10 38,5% M ann _Wh it n ey U Te st
T™MVI 6 11,1% 2 7,1% 4 15,4%
sex (N, %) male 36 66,7% 18 64,3% 18 69,2% 0,7
female 18 33,3% 10 35,7% 8 30,8%
age (mean, SD) 74 12 74 13 73 10 0,451
X-ray time (mean, SD) 32 32 33 34 30 30 0,89
procedure time (mean, SD) 104 70 111 75 97 66 0,32
X-ray dose (mean, SD) 80,1 92,4 89,1 89,9 69,5 96,1 0,075
Pie Chart Percent of procedure type Pie Chart Percent of sex

Pie Chart Percent of XR headset used

procedure type
XR headset used

= LAAA sex
= XR not used = PVL = male
= XR used T™MVI = female
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Demograficka data

Simple Histogram of X-ray dose

Simple Histogram of X-ray time Simple Histogram of procedure

Simple Histogram of age
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Porovnani doby skiaskopie

Stacked Histogram of X-ray time by XR headset used

XR
headset
250 used

M ¥R not used
B R used

20,0 XR not used

Mean = 33,04
Std. Dev. = 33,969
N=28

¥R used

Mean = 30 27

Std. Dev. = 29 855
N =28

Frequency

5,0

0,0
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nich ¢asu

Porovnani procedura

Stacked Histogram of procedure time by XR headset used

15,0 XR
headset
used

B ¥R not used
MR used

XR not used

Mean =111 07
Std. Dev. = 74 602
M=28

XR used

Mean = 96 92

Std. Dev. = 66,082
MN=28
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Porovnani ionizacnich davek

Stacked Histogram of X-ray dose by XR headset used

XR
200 headset
- used
B ¥R not used
MR used
¥R not used
Mean = 89125
15,0 Std. Dev. = 89,9427
M =28
¥R used
o Mean = 69 534
[ Stel. Dev. = 96 0848
g =24
o
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Left Atrial Appendage Closure

XR headset used

Total XR not used XR used stats (p=)
Standard Standard Standard
g Count ColumnN%  Mean Deviation Count ColumnN%  Mean Deviation Count  ColumnN%  Mean Deviation
sex male 16 66,7% 8 66,7% 8 66,7% 1,00
female 8 33,3% 4 33,3% 4 33,3%
age 77 6 78 5 76 7 0,551
X-ray time 14 11 13 11 15 11 0,478
procedure time 71 40 75 25 67 52 0,078
X-ray dose 39,7 38,0 52,8 38,9 26,7 33,6 0,002
a. procedure type = LAAA
Independent-Samples Mann-Whitney U Test Independent-Samples Mann-Whitney U Test
procedure type: LAAA procedure type: LAAA
XR headset used XR headset used
XR not used XR used XR not used XR used
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Paravalvular leak

XR headset used

Total XR not used XR used stats (p=)

Standard Standard Standard
2 Count ColumnN%  Mean Deviation Count ColumnN%  Mean Deviation Count ColumnN%  Mean Deviation
sex male 17 70,8% 10 71,4% 7 70,0% 0,93

female 7 29,2% 4 28,6% 3 30,0%

age 71 16 70 18 71 14 0,931
X-ray time 51 36 53 38 47 36 0,931
procedure time 132 84 145 93 115 72 0,546
X-ray dose 125,5 115,4 129,8 108,6 118,0 133,9 0,664

a. procedure type = PVL

Independent-Samples Mann-Whitney U Test
Independent-Samples Mann-Whitney U Test

d W UL procedure type: PVL
procedure type:

XR headset used
XR headset used
XR not used XR used
XR not used XR used N=14 N-B
500 [N=14 N=10 500 6000 |Mean Rank = 11,96 Mean Rank = 10,69 6000
Mean Rank = 13,29 Mean Rank =11 40
400 400
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Transcatheter Mitral Valve Implantation

XR headset used

Total XR not used XR used stats (p=)
Standard Standard Standard
a Count Column N % Mean Deviation Count Column N % Mean Deviation Count Column N % Mean Deviation
sex male 3 50,0% 0 0,0% 3 75,0% 0,083
female 3 50,0% 2 100,0% 1 25,0%
age 73 6 75 11 71 3 0,8
X-ray time 26 30 11 4 34 35 1
procedure time 126 52 93 11 143 59 0,267
X-ray dose 74,7 87,5 21,9 18,5 101,2 99,3 0,533
a. procedure type = TMVI
Independent-Samples Mann-Whitney U Test Independent-Samples Mann-Whitney U Test
procedure type: TMVI procedure type: TMVI
XR headset used XR headset used
XR not used XR used XR not used XR used
300 (N=2 = 300 2500 [N=2 N=4 250,0
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NASA Task Load Index
NASA-TLX

Mentalni narocnost:
Pfedstavuje kognitivni zatéz nebo mentalni Usili potfebné k provedeni ukolu. Vyssi Cislo znamena vétsi
mentalni narocnost.

Fyzicka narocnost:

vvvvv

Casova naroénost:
Pfedstavuje Casovy tlak nebo naléhavost spojenou s Ukolem. Vyssi ¢islo znamenad vétsi ¢asovou narocnost.

Vykon:
Tento faktor pfedstavuje, jak jednotlivec vnima svdj vykon pfi plnéni Gkolu. Niz3i Cislo znamena lepSi
vykonnost.

Usili:
F,’F_eldstavuje mnozstvi Usili potfebného k dosazeni pozadované urovné vykonu. Vyssi ¢islo znamena vétsi
usili.

Frustrace:

vvvvv

Tento faktor pfedstavuje miru frustrace jednotlivce pfi plnéni ukolu, Vy3si Cislo znamena vétsi frustraci.
Vaha 0 znamen3, Ze tento faktor nepftispiva k celkové pracovni zatézi.

Celkové skore je:

Toto skore je vazenym primérem Sesti dimenzi a pfedstavuje celkovou vnimanou pracovni zatéZ pfi pInéni
Ukolu. Vyssi skére znamena vyssi vnimanou pracovni zatéz.
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NASA Task Load Index

Hart and Staveland’s MASA Task | oad lndex (TLX) method assesses
work load on five 7-point scales. Increments of high, medium and low
estimates for each point result in 21 gradations on the scales.

Name Task Date

Wental Demand How mentally demanding was the task?
N I I | N I I O
Very Low Very High

Physical Demand How physically demanding was the task?
||||||II|||IIIII||||I
Very Low Very High

Temporal Demand How humied or rushed was the pace of the task?
|III||I||I|||||||II||
Very Low Very High

Performance How succaessful were you in accomplishing what

Yo were asked to do?

Perfect Failure

Effort How hard did you have to work to accomplish
your level of performance?

Very Low Very High

Frustration How insecure, discouraged. imitated, stressed
and annoyed werayou?

Very Low Very High




NASA-TLX - Vysledky

Mental Mental Mental Physical Physical Physical
Demand Demand Demand Demand Demand Demand Performance Performance Performance
Rating Tally Weight Rating Tally Weight Rating Tally Weight
Proband1 65 5 0,333  Probandl 45 1 0,066 Proband1l 5 3 0,2
Proband2 55 3 0,2 Proband2 55 3 0,2 Proband2 15 1 0,066
Proband3 60 2 0,133  Proband3 65 1 0,066 Proband3 25 3 0,2
Proband4 65 4 0,266  Proband4 45 2 0,133 Proband4 5 2 0,133
Mean 61,25 3,50 0,23 Mean 52,50 1,75 0,12 Mean 12,50 2,25 0,15
STD 4,79 1,29 0,09 STD 9,57 0,96 0,06 STD 9,57 0,96 0,06
Effort Effort Effort Frustration Frustration Frustration Overall
Rating Tally Weight Rating Tally Weight Overall
Probandil 85 4 0,266  Probandl 15 0 0 Proband1 55,666
Proband2 80 2 0,133  Proband2 20 4 0,266 Proband2 75,333
Proband3 75 4 0,266  Proband3 25 0 0 Proband3 78,333
Proband4 85 2 0,133  Proband4 15 2 0,133 Proband4 49,33
Mean 81,25 3,00 0,20 Mean 18,75 1,50 0,10 Mean 64,67
STD 4,79 1,15 0,08 STD 4,79 1,91 0,13  STD 14,34

1.Rating - Hodnoceni se pouziva k hodnoceni toho, jak intenzivné i zavazné subjekt vnimal kazdou z Sesti poloZzek. Hodnoceni se provadi na stupnici od 0 do 100, pficemz
vyS8Si hodnota znamena vétsi intenzitu &i zavaznost.

2.Tally - PocCet se pouziva k urCeni Cetnosti vyskytu kazdé polozky. Tento parametr slouzi k méfeni toho, jak ¢asto se subjekt citil podle dané polozky. Pocet se pocita jako
poCet odpovédi, které byly zvoleny na stupnici od 1 do 5. VySSi poCet znamena, Ze subjekt se citil podle dané polozky Castéji.

3.Weight - Vaha se pouziva k urCeni dulezitosti kazdé polozky v ramci celkového vykonu ukolu. Tento parametr umoznuje pfifadit kazdé polozce vahu nz

stupnici od 1 do 5. VySSi vaha znamena, ze dana polozka ma veétsi vliv na celkovy vykon ukolu.
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Clinical trial??

* Experiment - Retrospektivni nekonzistentni data - Pilotni studie
— Vysledky = Clinical Trial??

* Hodnoty z vykonu:
e proceduralTime,
* fluoroTime,
e fluoroDose

* Subjektivni dotaznik:
« NASA — TLX

* Fyziologické ukazatele:
 HRV — EKG Pas,
e Kortizol — stresovy hormon
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Filozofické okénko
* ECHO, UZV

e \Véda a vyzkum _BIO

» Software development
 Certifikace

* Telemedicina a vlastni reseni
e Virtudlni a mixovana realita
 Uméla inteligence a strojové
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/eptali jsme se ChatGPT....




