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Agenda

Predstaveni jednotlivych uéastnik’/pracovist

ProC a jak odebirat histologické vzorky

Simulacni medicina
EndoVR




Histologie je cil




Biopsie perifernich lezi




Staging mediastinalnich uzlin




Techniky

Klasicka bronchoskopie

Forceps biopsie
Transbronchidlni plicni biopsie (+/- C rameno)

Navigacni techniky

- REBUS

> EBUS

° Elektromagneticka navigace
> Archimedes atd.

> Transparietdlni punkce (CT/USG)



REBUS










REBUS zavér

Vyrazné zvyseni diagnostické vytéznosti

Diagnostika zejména perifernich lézi

Histologie a vySetreni prediktivnich markeru

,Cytologie je mrtva, at Zije histologie”
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Endobronchialni
ultrasonogratfie




-BUS Transbronchial needle aspiration

Historie

'ymfatické uzliny lokalizace
Aplikace sani

19 G vs 21 G jehly

EUS(B)



EBUS TBNA- historie
Vyvinuta 2002

Od roku 2007 uznavana diagnosticka metoda v pripadé
mediastinalni lymfadenopatie

Yang et al. J Thorac Dis 2015;7(S4):5279-S286



'vmtatické uzliny lokalizace

nternational
Association for the
Study of Lung Cancer
(IASLC)

http://www.radiologyassistant.nl/en/p4646f1278c26f/med
iastinum-lymph-node-map.html




arni

Etaz 1- spodni krcni, supraklaviku
uzliny

Horni hranice- spodni okraj
prstencité chrupavky
Spodni hranice- klicni kosti-
CAVE: pohyblivé




Etaz 2- vrchni paratrachea

ni uzliny

Horni hranice- apex plic,
horni plicni apertura

2R & 4R are
divided by
the
intersection
of caudal

Spodni hranice — oblouk
aorty

2L vs 2R

Levy lateralni okraj trachey

M. Debowski 2018 WS
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Ftaz 4- spodni paratrachea

Horni hranice- oblouk aorty

ni uzliny

Spodni hranice- vena
azygos




-taz 5- subaortalni uzliny

Horni hranice- kaudalni ¢ast
aortalniho oblouku

Spodni hranice- kranialni
hranice levé plicnice




Ftaz 6- paraaortalni uzliny

Horni hranice- horni cast
aortalniho oblouku

Spodni hranice- kaudalni ¢ast
aortalniho obluku




Ftaz 7- subkarinni uzliny

Horni hranice- karina

Spodni hranice- dolni lob.
bronchus vlevo/ spojny
bronchus




-taz 8- paraezofagealni uzliny

Horni hranice- etaz 7

Spodni hranice- branice




-taz 10- hiloveé uzliny

Horni hranice- vena
azygos/plicnice

Spodni hranice- etaz 11




taz 11- interlobarni uzliny

Kolem lobarnich bronchu




Postup odebirani

Dietrich et al. Journal of
Thoracic Disorders 2015




Metoda volby

EBUS X EUS(B) X EUS




EBUS
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EBUS technika

Zavedeni endoskopu

Lokalizace léze
Adjustace buzie
Punkce

Vytazeni styleta
Aplikace podtlaku?



Aplikace sani

Sat ¢i nesat, tot otazka

https://en.wikipedia.org/wiki/Prince_Hamlet i~

SARAH-BERNHARDT (IIAMLET.)



Endosc Ultrasound. 2015 Apr-Jun; 4(2): 115-119. PMCID: PMC4445168
doi: 10.4103/2303-9027.156737 PMID: 26020045

Comparison of cytologic accuracy of endobronchial ultrasound
transbronchial needle aspiration using needle suction versus no suction

Kassem Harris,"’2 Rabih I‘*.ﬂ1an:run,2 Kristopher Attwocrd,3 and Michel Chalhoub?

» Author information » Article notes » Copyright and License information Disclaimer

CONCLUSION Go to: (V)

Endobronchial ultrasound-guided transbronchial needle aspiration with suction and EBUS-TBNA without
suction are both acceptable techniques for the diagnosis of mediastinal lymphadenopathy. The diagnostic

sensitivity, specificity, and specimen adequacy were not statistically significant between the two methods.
Large trials evaluating this matter are warranted and till then the choice of the technique should be left to
the personal preference of the bronchoscopist.




Lin et al. BMC Pulmonary Medicine (2018) 18:192

https://doi.org/10.1186/512890-018-0751-0 BMC Pulmonary Medicine
RESEARCH ARTICLE Open Access

Randomized controlled trial to evaluate the ®="*
utility of suction and inner-stylet of EBUS-
TBNA for mediastinal and hilar

lymphadenopathy

255 LNs performed EBUS-TBNA

Randomized of procedure order

Suction-stylet:

As first pass: n=84
As second pass: n=84
As third pass: n=87

Suction-no stylet:

As first pass: n=85
As second pass: n=87
As third pass: n=83

Stylet-no suction:

As first pass: n=86
As second pass: n=84
As third pass: n=85

222 passes yield
adequate specimen

225 passes yield
adequate specimen

219 passes yield
adequate specimen

Fig. 1 The number of each pass order and adequate specimen for different EBUS-TBNA procedures. EBUS-TBNA: Endobronchial ultrasound-guided
transbronchial needle aspiration; LN: Lymph node

L A




Table 2 Comparison of primary outcomes of EBUS-TBNA

procedures

EBUS-TBNA procedure The primary outcome P* value
Specimen adequacy rate

suction-stylet vs. suction—no stylet  87.1% vs. 88.2% 0.629

suction—stylet vs. stylet-no suction  87.1% vs. 85.6% 0.728
Diagnostic yield

suction-stylet vs. suction—no stylet  32.2% vs. 31.8% > 0.999

suction-stylet vs. stylet-no suction  32.2% vs. 31.0% 0.711

a: Determined by McNemar test; EBUS-TBNA Endobronchial ultrasound-guided
transbronchial needle aspiration




Table 4 Statistical results of the three procedures in secondary outcomes

Secondary outcome Group A° Group B® Group C® P value®

A vs. B A vs. C
Procedural time (second) 101.1+313 87.1+347 893+ 336 < 0.001 < 0001
Tissue-core acquisition (%) 471 494 325 0.576 < 0.007
The amount of bleeding (score) 197+0.17 1.96 +0.20 197+0.17 0.366 > (0.999

?Procedural time, tissue-core acquisition rate, and the amount of bleeding were analyzed by the paired t-test, McNemar test, and the Wilcoxon'’s test, respectively
bA, suction—stylet procedure

“B, suction-no stylet procedure
ac, stylet—-no suction procedure

Aplikace sani nezvysuje diagnostickou vytéznost, ale prodluzuje
celkovou délku vykonu




EBUS 19G vs 21G jehly

/namena vetsi lepsi?




October 2007, Vol 132, No. 4 MeetngAbstracts
Abstract: Slide Presentations | October 2007

COMPARISON OF 22-GAUGE AND 19-
GAUGE NEEDLES IN ENDOBRONCHIAL
ULTRASOUND (EBUS)
TRANSBRONCHIAL NEEDLE
ASPIRATION (TBNA) IN MEDIASTINUM
LYMPH NODE ASSESSMENT

Kelvin K Shw, DO, PhD*, Ralf Eberhardt, MD, Felix J Herth, MD, FCCP

Beth Israel Medical Center, New York, NY

Chest

Chest. 2007,132(4_Meeting Abstracts) 465b. do1 10 1378&/chest 132 4_MeetmgAbstracts 465b

Abstract

PURPOSE: Endobronchial ultrasound (EBUS) transbronchial needle aspiration (TBNA)
changes the conventional TBNA procedure by removing samp ling uncertamnties, and enabling
puncture of smaller and previously difficult to access lymph nodes. As the practice of EBUS
bronchoscopy becomes more widely accepted, it has also revived a longstanding question on the
optimum size of the biopsy needle Previous comparative studies suggested that for conventional
TBNA, larger needles (19-gauge) might provide more biopsy material and thus an increased
chance of improved diagnostic yield over smaller needles (22-gauge)

CONCLUSION: The yield of the 19-gauge needle appears to be superior to the 22-gauge needle
for EBUS TBNA especially m the evaluation of mediastmaum 1N0odes mn non-cancer
patient However, the difference becomes msignificant mn lung cancer patients




J Bronchology Interv Pulmonol. 2018 Oct;25(4):264-268. doi: 10.1097/LBR.0000000000000515.

Comparison of Sample Adequacy and Diagnostic Yield of 19- and 22-G EBUS-TBNA Needles.

Chaddha U", Ronaghi R?, Elatre W2, Chang CF", Mahdavi R".

#+ Author information

Abstract

BACKGROUND: The 2016 CHEST consensus guidelines recommend use of either 21- or 22-G needles for endobronchial ultrasound-guided
transbronchial needle aspiration (EBUS-TBNA). We decided to prospectively compare sample adequacy and diagnostic yield of the 19-G with
the 22-G EBUS needle, hypothesizing that a larger gauge difference might magnify the differences between 2 needle sizes.

METHODS: Twenty-seven patients undergoing EBUS-TBNA at our institution were evaluated. All cases were performed by a single operator
formally trained in interventional pulmonology. Both Olympus 19- and 22-G needles were used at each lymph node station in an alternating
manner. Rapid on-site cytology evaluation was used and a separate cell block was prepared for each needle at each station.

RESULTS: Fifty-six lymph nodes were analyzed. Diagnoses included cancer (36%, including 1 lymphoma), reactive lymphoid tissue (53%),
and sarcoidosis (11%). One hundred sixty-two and 163 passes were made with the 22- and 19-G needle, respectively. Sample adequacy was
73% and 46% with the 22 and 19-G needle, respectively (P<0.001). Significantly fewer passes were bloody with the 22-G compared with the
19-G needle (19% vs. 59%; P<0.001). Diagnostic yield was not different between the 22- and 19-G needles (95% vs. 93%; P=0.62).

CONCLUSION: In addition to no difference in diagnostic yield, the 19-G needle yielded samples that were frequently less adequate and more

often bloody compared with the 22-G needle. Despite the larger caliber lumen, we conclude that the 19-G needle does not confer a
diagnostic advantage.




Respiration. 2018;96(3):275-282. doi: 10.1159/000489473. Epub 2018 Jun 29.

A Randomized Clinical Trial of Flex 19G Needles versus 22G Needles for Endobronchial
Ultrasonography in Suspected Lung Cancer.

Dooms C1, Vander Borght 82*3, Yserbyt J1, Testelmans D1, Wauters E1, Nackaerts K1, Vansteenkiste J1, Verbeken E2, Weynand B2.

# Author information

Abstract
BACKGROUND: A flexible 19-gauge (Flex 19G) needle has been developed for endobronchial ultrasonography.

OBJECTIVES: We aimed to evaluate quantitative and qualitative specimen characteristics of Flex 19G in a randomized controlled setting for
patients with suspected lung cancer.

METHODS: We undertook a single-center, randomized, controlled trial. A computer-generated randomization assigned all enrolled patients 1:
1 to undergo endobronchial ultrasonography using a Flex 19G or a 22-gauge (22G) needle for lymph node tissue sampling. Pathologists were
blinded to the group assignment. The primary end point was histological tissue core procurement. The secondary end points were diagnostic
yield, specimen bloodiness and overall quality, tissue surface area and performance for next-generation sequencing (NGS), and procedure-
related complications.

RESULTS: Between June 2016 and February 2017, we randomly allocated a total of 78 patients: 39 patients to Flex 19G and 39 patients to
22G. No superiority in tissue core procurement was observed for Flex 19G compared to 22G (67 vs. 72%, p = 0.81). No significant difference
was observed in diagnostic yield and overall specimen quality, but transbronchial needle aspiration specimens by Flex 19G were bloodier and
had a larger tissue surface area. NGS was successful for clinically relevant genes in 96% and for all 26 genes tested in 81% of the samples.
There was no difference in clinically relevant complications.

CONCLUSIONS: No sueeriuritz is observed for Flex 19G in histological tissue core procurement rate. The Flex 19G needle could be
considered when a larger tissue surface is of special interest.




FUS(B)

Je dostatecné indikovan a provadéen?




ORIGINAL ARTICLE
LUNG CANCER

@ Systematic and combined endosonographic

CrossMark staging of lung cancer (SCORE study)
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Pouziti EBUS+ EUS(B) zvysSuje o 10% presnost diagnostiky
metastatického postizeni mediastinalnich uzlin




Shrnuti EBUS

EBUS TBNA je dobre pouzitelna metoda s dobrou
diagnostickou vytéznosti

Moznost pouziti EUS(B)- hlavné etaz 8

Aplikace sani nezvysuje diagnostickou vytéznost
19 G jehly nejsou dle dostupnych udaju superiorni

Do budoucna budou na trhu dostupné noveé typy jehel a
noveé techniky navigace a odbéru



Simulatory a jejich
pouziti v medicine a
bronchologii




Historie simulacni mediciny

* Antika- hlinéné modely lidského téla

* Stredoveku- zvireci modely

* Pariz- 18. stoleti- porodnicky simulator z zenské panve a mrtvého
plodu- fantom

Jones F, Passos-Neto CE, Braguiroli OFM. Simulation in Medical Education: Brief history and methodology. PPCR 2015, Jul-Aug;1(2):56-63.



Historie simulacni mediciny

° 60. leta 20. stoleté- Ausmund Laerdal- Resusci- Anne

* 1968- Harvey- kardiologicky simulator




/

Historie simulacni mediciny

* 80. leta 20. stoleti- pokrocilejsi simulatory

* 90. leta 20. stoleti- virtualni realita

Jones F, Passos-Neto CE, Braguiroli OFM. Simulation in Medical Education: Brief history and methodology. PPCR 2015, Jul-Aug;1(2):56-63.



ProcC simulovat?

* podle odhadu je ve Spojenych statech americkych chyba
zdravotnického personalu rocné zodpovédna za 400 000 umrti a je
tak treti nejcastejsi pricinou umrti po kardiovaskularnich a
nadorovych onemocnénich

* z ostatnich vysoce rizikovych oblasti lidské Cinnosti (napr. letectuvi,
kosmonautika nebo provozovani jaderné elektrarny) je
jednoznacné prokazano, ze simulovany nacvik krizovych situaci
vyrazne snizuje riziko nehod a chybného jednani personalu

JAMES, John T. A New, Evidence-based Estimate of Patient Harms Associated with Hospital Care. Journal of Patient Safety. 2013, 9(3), 122-128.



Typy simulatoru

* relativné jednoduché modely slouzici pro nacvik
zakladnich vykonu

* softwarova reseni pro trénink a hodnoceni klinickych
znalosti

* standardizovani pacienti

* systémy pro nacvik komplexnich ukonu, ¢asto zalozené na
virtualni realité

* celotélove pokrocilé pacientskeé simulatory

Ziv A, Wolpe PR, Small SD, Glick S. Simulation-Based Medical Education: An Ethical Imperative. 2003;783-8.



Vyhody simulaci

* umoznuji nastavit rizné stupné obtiznosti simulovanych situaci a
postupneé zvysovat naroky na ucastniky kurzu

* moznost opakovat stejné situace a postupné dovést ucastniky
kurzu ke spravnému reseni

* odpada riziko poskozeni pacienta
* moznost simulovat raritni situace a stavy

* vyuka neni limitovana poctem vhodnych pacientu

SO, Hing Yu, Phoon Ping CHEN, George Kwok Chu WONG a Tony Tung Ning CHAN. Simulation in medical education. Journal of the Royal College of Physicians of
Edinburgh. 2019, 49(1), 52-57.



Simulatory na LF UP v Olomouci




Simulatory na LF UP v Olomouci

https://laerdal.com/
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Simulatory na LF UP v Olomouci

https://laerdal.com/
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Simulatory na LF UP v Olomouci

https://laerdal.com/ http://absim.businesscatalyst.com/
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Bronchoskopickeé simulatory

Medlcal Search amongst 198,278 products | S v o} PRODUCTS CATALOGS

Medical Techn acilities > Medical training > Bronchoscopy simulator

Bronchoscopy simulators

PROCEDURES OTHER CHARACTERISTICS MANUFACTURERS

bronchoscopy @ for humans ©
VR VIDEO |
) )

BRONCHOSCOPY SIMULATOR / TRAINING / BRONCHOSCOPY SIMULATOR / BRONCHOSCOPY SIMULATOR / ANATOMY / ENDOSCOPY SIMULATOR / WORKSTATION /
FOR ULTRASOUND IMAGING / WORKSTATION PATHOLOGY / WORKSTATION VIRTUAL REALITY
WORKSTATION BRONCH MENTOR™ ORSIM ENDOVR
LM-099
KOKEN 70 3D SYSTEMS IML _—y
Devenrive CAE

MEGICAL

http://www.medicalexpo.com/medical-manufacturer/bronchoscopy-simulator-44265.html



http://www.medicalexpo.com/medical-manufacturer/bronchoscopy-simulator-44265.html

Prinos simulacni vyuky v bronchoskopii

ORIGINAL ARTICLE .
ENDOBRONCHIAL ULTRASOUND @ EUROPEAN RESPIRATORY joumal

FLAGSHIP SCIENTIFIC JOURNAL OF ERS

Simulator training for endobronchial
ultrasound: a randomised controlled trial

Lars Konge', Paul Frost Clementsen?, Charlotte Ringsted”, Valentina Minddal?,
Klaus Richter Larsen® and Jouke T. Annema*

Affiliations: 'Centre for Clinical Education, University of Copenhagen and The Capital Region of Denmark,
Copenhagen, Denmark. 2Dept  of Pulmonology, Gentofte Hospital, University of Copenhagen, Hellerup,
Denmark. 3The Wilson Centre and Dept of Anesthesiology, University of Toronto and University Health
Network, Toronto, ON, Canada. “Dept of Pulmonology, Bispebjerg Hospital, University of Copenhagen,
Copenhagen, Denmark. Dept of Pulmonology, Leiden University Medical Center, Leiden, The Netherlands.
®Dept of Pulmonology, Academic Medical Centre, University of Amsterdam, Amsterdam, The Netherlands.



Prinos simulacni vyuky v bronchoskopii

Respiratory physicians

¢ uéaStnl,Ci StUdie without EBUS experience EBU[S eg;])erts
¥ : y (n=16) n=
o zkuSenosti s bronchoskopii, ale ne s EBUS

+ kontrolni skupina expertd !
Full-day theoretical course
* hodnoceni uspésnosti — EBUSAT T —
= EBUS assessment tool v
. ’ . , o Half-day clinical
o offline hodnoceni videozaznamu training in pairs
> 6 x identifikace anatomické struktury ; | Paise randomisatior
° 4 x technické dovednosti (provedeni 2 biopsii) Half-day Half-day individual
, , ] , ] _ il_'ldividu_al_ tr_ainl'ng on
> celkové hodnoceni anatomické orientace clinica raining simulator
+ Uspésnosti biopsie
° kazda polozka hodnocena na skale 0 — 4 body ‘ v v
v ’ o Performance of three Performance of five
o celkem mozno ziskat 48 bodu EBUS-TBNA proc;dures EBUS-TBNA procedures
, , , o (48 video recordings) (10 video recordings)
° testovani probihalo 1 — 8 tydnu po kurzu

h 4 A 4

KONGE, Lars, Paul Frost CLEMENTSEN, Charlotte RINGSTED, Valentina MINDDAL, Klaus Bl ]

. . o X inded assessment by three independent assessors
Richter LARSEN a Jouke T. ANNEMA. Simulator training for endobronchial ultrasound: a (174 assessments)
randomised controlled trial. European Respiratory Journal. 2015, 46(4), 1140-1149.




Prinos simulacni vyuky v bronchoskopii

Experts p = 0,006
Novices 48 -
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Score points training training

KONGE, Lars, Paul Frost CLEMENTSEN, Charlotte RINGSTED, Valentina MINDDAL, Klaus Richter LARSEN a Jouke T. ANNEMA. Simulator training for endobronchial
ultrasound: a randomised controlled trial. European Respiratory Journal. 2015, 46(4), 1140-1149.



Prinos simulacni vyuky v bronchoskopii

* simulacni vyuka je v Uvodni fazi vzdélavani
ucinngjsi nez tradicni formy vyuky

* vyhody simulacniho pfistupu
maximalizace ¢asu straveného praktickym nacvikem

[e]

[e]

bezpeclné prostredi s relativné nizkou urovni stresu

[e]

neni zavisly na aktualnim pacientovi
neni limitovana doba jednotlivych procedur

o
Competence

simulaéni vyuka NEMUZE nahradit tradi¢ni vyuku,
je pouze vhodnym doplnkem, ktery tvori mezi-
stupen mezi teoretickou pripravou a dozorovanou
vyukou na pacientech

— Training on patients

Practice on simulator

Simulation-based Traditional apprenticeship training
simulatory jsou vhodné k testovani dovednosti training

KONGE, Lars, Paul Frost CLEMENTSEN, Charlotte RINGSTED, Valentina MINDDAL, Klaus Richter LARSEN a Jouke T. ANNEMA. Simulator training for endobronchial
ultrasound: a randomised controlled trial. European Respiratory Journal. 2015, 46(4), 1140-1149.



Zakladni motta simulacni mediciny

,Errare humanum est.”
,Primum non nocere.”

,Co slysim, to zapomenu. Co vidim, to si pamatuiji.
Co si vyzkousSim, tomu rozumim.”
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Shrnuti teoretické Casti

Cilem je rychla a precizni diagnostika

Reflexni vysetreni prediktivnich markeru

Stoupajici potreba navigacnich metod




Dekuji za pozornost!




