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KARDIORESPIRACNI CHOROBY
MANAGEMENT V PODMINKACH CR,
TECHNOLOGICKA INOVACE A LECBA

linika tuberkuldzy a respiracnich nemoci VFN a 1.LF UK Doc. MUDr. Jifi Votruba, Ph.|



*  Dulezitost kardiorespira¢nich vazeb
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* Plice a srdce sdili stejny ukol v zabezpecovani kysliku télu
a odstranovani oxidu uhlicitého

* Oba organy jsou v tesné blizkosti v hrudniku a jejich funkce je
spojena mechanicky i souhrou neurohumoralnich aktivit

» Choroby srdce ci choroby plic vedou vzdy nevyhnutelné
k morfologickému, ¢i funkcnimu postizeni toho druhého

organu.
* VV akutni medicine hodnotime funkce srdce a plic jako zakladni
parametr u lUzka pacienta.



*  Dulezitost kardiorespira¢nich vazeb
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* riziko chronického srdecniho selhani je 2,2x vyssi u pacientu,
kteri maji CHOPN, ci plicni fibrozu

e Riziko ischemické srdecni choroby je zvyseno u:
« Astmatiku o 50 %
* pacientu s plicni fibrézou o 60 %
 pacientu s CHOPN o 75 %

» Studie prokazala také nezavislou asociaci mezi CHOPN a
zvysenou pravdepodobnosti ischemické choroby srdecni
srdecniho selhani fibrilace sini a onemocneéni perifernich
tepen (N - 1200000)

Carter P, Lagan J., Fortune C, et al. Association of cardiovascular disease with
respiratory disease J] Am Coll Cardiol 2019 May 7:73(17):2166-2177



*  Plicni hypertenze (lll. skupina dle WHO)
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Nejcastejsi plicni chorobou spojenou s plicni

hypertenzi je chronicka obstrukcni plicni nemoc e
COMPENSATED
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* ' Endobronchialni volumredukce chlopnémi

1. Spiration
2. Zephyr (VENT trial)



#  Endobronchialni volumredukce
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Dostupné techniky délime dle ... .

indikace
mechanismu ucinku
reverzibility
komplikaci

Characteristics of the methods for endoscopic lung volume reduction

Technique Indication Dependent on Reversibility Mechanism of action Principal complications
collateral ventilation
Valve implantation Predominantly upper- or| Yes Fully reversible Ocdusion of the pulmonary| Pneumothorax
lower-lobe emphysema lobe destroyed by emphy-
sema
Coil implantation Predominantly upper- or| No Partially reversible Torquing of the bronchi Hemoptysis,
lower-lobe emphysema within 4 weeks COPD exacerbafions
Bronchoscopic ther-| Predominantly upper- MNo Irreversible Inflammatory reaction Local and systemic
mal vapor ablation lobe emphysema inflammatory reaction




*  Zavisly na ventilatoru 2 mésice
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*  Endoskopicka volumredukce coily

AAAAAAAA




+ ASTMA
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Fenotyp Tize Kontrola Lécitelnost
eozinofilni intermitentni pod kontrolou snadno lécitelné
alergicke astma astma (SLA)

eozinofilni

nealergicke
stfedné tézke

perzistujici

neeozinofilni
obtizné lecitelne

3stma (OLA)




*  Epidemiologie
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Na svete je cca 300 000 000 pacientd,

250 000 Umrti rocné

Prevalence v CR 8%(cca 800 000 pacientu)
3000- 4 000 patientu s OLA

Astmatické Fenotypy a Endotypy !
Urceni Th2 nebo non-Th2 phenotype, obezity, GERD...

Farmakoekonomické aspekty lecby OLA, Medical Tribune 4/201
MUDr. Tomas Dolezal, Ph.D.,Institut pro zdravotni ekonomiku



* ' Bronchialni termoplastika
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\plikujeme tepelnou energii s cilem
nizit hmotu hladkych svalu prudusek

B

idie Air 2

yseni AQLQ score, u aktivni skupiny o 79 %

zeni exacerbaci 0 32 % - 0,48 vs 0,7 exacerbaci/rok
% snizeni rizika akutnich prijmu

zpecnosti data po 5 letech + data efektivity - bez nezadoucich efekttu na prudusky, Ci parenchy
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Bronchialni termoplastika




*  Bronchialni termoplastika

VFN PRAHA

 Pradusky (3-10 mm) distalné od hlavnich bronchu s vyjimkou stredniho lalokt
 Prednison 50 mg/d profylakticky 3 dny pred vykonem
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11:31:18' S 11:32:17
15n 16488 - £

a -




*  SPN stale pribyva
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Detekované zvysenym pouzivanim CT vysetreni
Detekovane Kardio CT
Detekované pri surveilance nadoru jinych organu

Detekované jako dalsi plicni tumor |

Ep————

| .
Choi | Trans Lung Cancer res 2019
Koshy M et al J Thorac Oncol 2015

Detekované skriningem r
20-35% je inoperabilnich




*  Solitarni plicni uzly - SPN
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Solitarni plicni uzel (SPN) je plicni patologie, ktera je mensiho prumeéru nez 3 cn
je obklopena zdravou tkani a neni asociovana s zadnou jinou plicni patologii
Asi 30 % ze vsech pripadu plicni rakoviny maji prvni manifestaci jako SPNs.
Incidence:

« 0,1-2 % provedenych skiagramu hrudniku ukaze SPN

e 17-18 % CT u pacientu s nezvysenym rizikem ukaze SPN

« 35-40 % CT u pacientu s vysokym rizikem prokaze patologie ve 3 letech sledovani

* jen 0,9-4 % pozitivnich nalezl ve skriningu plicni rakoviny jsou nadorove uzly

Table 4 Management of nodules detected in baseline round of screening

Less than 100 mm® (if volume can’t be

100 to 300 mm® (from 5 mm to less than 10 mm) More than 300 mm?® (more than 10 mm)
calculated, less than 5 mm)

No additional screening required, next Require an assessment of volume-doubling time  Should be referred to the interdisciplinary
round of screening according to protocol  (VDT) in a follow-up LDCT study after 3 months team for further diagnostics
(once a year) (PET/CT, biopsy)

1. Arch Intern Med 2008 Apr 14,168(7):756
2. European Radiology September 2014, Vol. 2




* SPN -co s nimi?
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Summary of management pathway for solitary solid nodules by ACCP guideline

Sjze Risk for lung cancer Probability of malignancy

(mm) No risk With risk Low (<5%) Low or moderate (5—65%) High (>65%)

<4 No tfollow-up CT — - -

surveillance™

>4, <8 i CT — — —
surveillance* surveillance*

>8 — - B9 PET/CT and optional Staging for

surveillance™® biopsy/resection treatment

*, timing and term of CT surveillance depend on nodule size and appearance. ACCP, American College of Clinical

Pharmacy; CT, computed tomography; PET, positron emission tomography.

Nutnost morfologické diagnostiky



| y S P N — C O S n i m i? [ New, solid, indeterminate nodule on chest CT imaging, 8 to 30 mm ]
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[ Assess surgical risk }

[ Low to moderate | (Rgh——
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or RFA (after biopsy)

S L ¥
CcT Nonsurgical Surgical
surveillance

biopsy resection
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Mayo clinic

BIMC

Clinical
scenarios

14,5%
44%

CT check after 6
weeks - regression

44 years old, non
smoker with
dyspnoea, with
accidentally solitary
nodulus 20x10 mm
on CT angiography

94,9%
99%

histology from TBB D3 -
metastasis of malignant
melanoma

51 years old woman with
malignant melanoma in
history 5/2012, on PET/CT with
solitary FDG avid solid lung
nodule- ad BRSK

62,1%
98%

SBRT

78 years man, exsmoker 51
PY, diagnosed with COVID
19, performed HRCT -

incidental finding of solitary

lung nodulus 13 mm with
spicultaion

BRSK undiagnostic, PET CT -

FDG avid, due to
polymorbidity surginal
resection contraindicated

Funguji nadorove kalkulatory?

18.4%
82%

Follow up CT after 3M-
regresion

61 years old non smoker
with Good's syndrome,
incidentaly found solitary
solid lung nodule
15x15mm, CT after 3 M
witg regresion

27.2%

80%

kryoTBB -
adenocarcinoma
PDL180%

51 years old smoker,
25PY, as part of a
neurological work up for
myasthenia gravis, SPN
found 10mm, ad BRSK



*  Biopsie jsou obtizné

VFN PRAHA

4D Breathing Airways 40 Brzaining Lur
Target Motion = 21.7492




#*  Honime duchy - problém CT/body
divergence

Dychajici plice = pohyblivy cil

Pri CT je plice v maximalnim nadechu, pri BRS je v tidal volume vent
CT neni ze stejného dne, kdy je BRS

Parenchym je casto atelektaticky (vysoky FiO2, nizky Vt, sedace)
Pradusku muze obturovat i bronchoskop a prispéet k hypoventilaci

Material katetru a bioptickych zarizeni zpusobuje jiné mechanické vlastnosti,
zejména ohebnost

ysledek : virtualné zobrazené a realné SPN se neprekryvaji, rozdil je prumerne
4,1+/-9.9 mm (az 37 mm)

Compatrison of Pulmonary Nodule Location Between Preprocedural CT and Intra-Procedul
Beam CT During Guided Bronchoscopy JTO, M. Pritchett VOLUME 13, ISSUE 10,




* ' Tak tedy provedeme TPP?
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ko prvni diagnosticky vykon je preferovana nejméne invazivni biopsie s nejvyssi
téznosti

rkutanni biopsie plicnich lézi ma jednu z nejvyssich cetnosti komplikaci mezi vyl
ovadenymi radiology, s prijatelnou mirou komplikaci kolem 50 %

euralni recidiva nebo metastaticka implantace v prubehu jehlové drahy byla

bzorovana u 8,6 % pacientu, kteri podstoupili biopsii TP jehlou, zatimco u
cientu, kteri byli vysetreni jinymi diagnostickymi modalitami, to bylo 1,9 % (p =

— = Cther diagnostic procedures
# - = Transthoracic needle biopsy

T T T T T T T T T T T T 1 Tt T 1 1 1 1 1 Matsuguma H, Risk of pleural recurrence after needle biopsy il
©o1E 24 4B S0 724 95 08 TR0 1R ase e 0 e 204 228240 ith resected early stage lung cancer. Ann Thorac Surg. 2005
Mumber at risk Follaw-y P pariod (months} DeC,80(6)2026-31
L e o 4l L 283 16 7 43 20 13 ¢ Toyoda T,. Is needle biopsy a risk factor of pleural recurrence &
ansthoracic needla bopsy 1158 238 ra 415 i7G g0 34 22 10 4 4]

surgery for non-small cell lung cancer? J Thorac Dis. 2020
May;12(5):2635-2643.

HAanm~ H At Al Thavrav 2N24 Lin-7R/RV-EQD KON



#  Reseni : musime zobrazit uzly
intraproceduralne - tool in the lession

CBCT - drahe, zabere spoustu mista (footprint), zatim malo dostupné, nutné pre
terapi

Pro bronchologa je idealni zachovat si zavedené postupy (tenky bronchoskop,
rEBUS navigace)

CABT- C Arm Based Tomography — Al vylepSena skiaskopie v primém case

EMN + katetry, planovaci software (virtualni Vylepsena fluoroskopie /tomosyntéza
navigace)
Roboticka endoskopie (EMN/SS) Tool in lessin (TIL)

Tenké, ultratenké bronchoskopy CBCT
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VERIFICATION

 Fluoro * rEBUS

« Ultra/thin » Confocal

« EMN +/- tomosynthesis « OCT

* VBN-planning * NIR spectroscopy
 guiding

* fused fluoro

Cone-beam

Robotic bronchoscopy



AAAAAAAA

Na rozdil od klasickych endoskopu maiji vice

nez 3 stupné volnosti

Maiji stabilni pozici a smer v prubehu periferni

bronchoskopie
Lepsi ergonomie
Precizngjsi navigace

Presnéjsi lokalizace pri diagnostickych zakrocich




*  Nevyhody robotické bronchoskopie
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Mozna jen v celkové anestezii

Nutnost manevru v bezdesi

Nema sensory, haptickou odezvu

V pripadé krvaceni nutne rychle odstranéni systému
Casové naro¢né i naroéna na personal

Vysoka cena / bez plateb pojistoven

Nutnost dalsiho vybaveni

Dalsi velké zarizeni na BRS sal (footprint)

Kryo TBB ?
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#*  Ale mame jiz slusné vysledky
i vyhlidky na lécbu

Radiofrekvencni ablace

ostic Yield in % <2cm >2cm
)SCOpY 34 63 Mikrovinna ablace
EBUS 62 75
omagnetic Navigation 52 71 Laserova ablace
Beam CT £ EMN 71—90
ic Bronchoscopy 65— 87 Kooablace

Irreversibilni Electroporace
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