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Historien om Bronkoskopi

Rigid och Flexibel Bronkoskopi

Bronkoskopi — planering, indikationer och kontraindikationer
Grundlaggande bronkoskopi vid utredning av lungcancer - patientfall
EBUS

TNM



The History of Bronchoscopy

Porter 1838: “There is perhaps no disease covered by greater darkness or posing more difficulties to the practitioner than those of the larynx and the trachea.”

The pre-endoscopic era:

Hipocretes (460-370 BC) - introducerde ett ror in i larynx hos patienter som kvavdes
Desault (1744-1795) - nasotracheal intubation for extraktion av frammande kropp

Czermak, fysiolog from Budapest — introducerar laryngeal spegel

Development of endoscopy:

Desormeaux, urolog - 1875 - utvecklar forsta endoskopet - uretroskop

Alfred Kirstein, laryngolog i Berlin - 1895 modifierar esofagoskop till trakeoskop

Czermak demonstrerar layngeal spegel, 1856




Dr. Gustav Killian, tysk otorhinolaryngolog
och grundare av bronkoskopi

Bronchoscopy - The Pioneers

Trakea ar flexibel och instrumentet kan latt vinklas
och nedforas till lobarniva



Historien om ett flaskben

1897 Killian - ett styvt instrument (rak bronkoskop) for att ta bort frammande kropp

fran den hogra huvudbronken utan trakeotomi

Vaken patient med kokain som lokalbedovning

703 patienter med frammande kroppar i bronkerna 1911-1921




Bronchoscopy - The Pioneers

gy
—

"Looking into the living lungs”
Chevalier Jackson 1928

Chevalier Jackson’s Bronchoscope
with a small distal bulb & built —in suction tube



Bronchoscopy - The Pioneers

1960 - Shigeto Ikeda ersatter den lilla elektriska glddlampan med glasfibrer som

kan sanda starkare ljus fran en extern kalla

1966 - lkeda presenterar det forsta flexibla bronkoskopet

International Congress on Diseases of the Chest in Copenhagen

1979 — lkeda grundar WAB - World Association of Bronchology




Bronchoscopy - The Pioneers

Rune Lundgren

1975 i Umea - introducerar rigid bronkoskopi

for cancerdiagnostik och utredning

av andra lungsjukdomar




Typer av Bronkoskopier

Rigid bronkoskop: a) Teleskop, b) Bronkoskop med 6ppningar distalt for ventilation, d) Trakeoskop

Flexibel bronkoskop

Konventionell bronkoskopi

Bronkoskopi med EBUS-TBNA

Specialbronkoskopi med radiellt ultraljud och genomlysning
Elektromagnetisk navigationsbronkoskopi

Robot assisterad bronkoskopi




Terapevtisk bronkoskopi




Terapevtisk Bronkoskopi - Indikationer
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Endobronkiell rekanalisering av luftvag vid Extrahering av frammande kropp Behandling av massiv hemoptys

malign eller benign central luftvagsobstruktion

Inlaggning av stent i centrala luftvagar
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Flexibel bronkoskopi - indikationer

Utredning av pulmonella symtom (hemoptys, prolongerad och kronisk hosta, aterkommande infektioner)
Infektion (mikrobiologisk agens). Rensugning av luftvagar
Suspekt neoplasi

heshet och forlamning av stamband utan kand genes

unilateral ronki

segmentell eller lobar kollaps

lunginfiltrat och noduli

unilateral diafragmapares av oklar genes

beddémning av mediastinala forandringar

lung cancer staging
Bronkoskopisk lung volymen reduktion — heterogen emfysem — ventiler
Bronkiell termoplasti for astma

Diagnostik och behandling av bronchopleural fistel



Bronkoskopi - kontrandikationer

Grav hypoxi — inte kan korrigeras med syrgas
Instabil koronarischemi - hjartinfarkt < 4 veckor
Patienten kan inte samtycka till ingrepp — demens

Koagulopatier

Akutvagn ska finnas tillganglig pa bronkoskopiavdelningen
Personalen ska ha kompetens och erfarenhet att utféra HLR och hantera komplikationer

(andningssvikt, hjartarytmier, blédningar, pneumothorax)



Planera och utfora bronkoskopi

Bedoma DT thorax bilder - alla projektioner

Valja vilken typ av bronkoskpi ska utféras och instrument

Kontraindikationer? Antikoagulantia?

Lokal beddvning Xylokain och Lidokain 10mg/ml och 20mg/ml (maxdos -~ 8 mg/kg kroppsvikt)

Lidokain: toxiska reaktioner - VT, cardiac arrest (hdga doser eller nedsatt clearance — leversvikt och hjartsvikt)

Case rapport: 19-arig student, bronkoskopi inom ramen av en studie, gar hem, far kramper och dér. Vid obduktion s-konc av Lidokain 12 mikrogram/ml —
fick 1200 mg Lidokain totallt under ingreppet

Sedering — moderate conscious sedation — Remimazolam (Byfavo) eller Midazolam och Alfentanyl
Propofol — propofol kurs

Generell anestesi?



Airway anatomy for the bronchoscopist

Atlas of Flexible Bronchoscopy, Shah 2012
Introduction to Bronchoscopy, Ernst 2009
Atlas of Fiberoptic bronchoscopy, Prasad 2014
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Vanster bronktrad

Hoger bronktrad




Bronchial nomentclature

For the bronkoskopist:

Bronkialsegment — arabiska siffror - tex RB2
Bronkialsubsegment - a, b, c i sekvens - tex RB2a
Bronkial sub-subsegment i, ii, iii - tex RB2ai
Bronkial sub-sub-subsegment a, 3, v - tex RB2aia
Bronkial sub-sub-subsegment x,y - tex RB2aiox

| vanster lunga clockwise
| hé lunga anticlockwise

right lower
caudal lobe bronchus

left lower lobe
brounchus

left lingular
segment branchus .
left . right
left superior segme

ronchus

cranial



Bronchial nomentclature




Bronchial nomentclature




Bronchial branch tracing, Kurimoto, 2015




Patfall 1

80 ar, rokare

Ho6 kolektomi 2019 pga kolorektal ca. Recidiv i paraaortala lymfkortlar 2022 — fick radioterapi.

Mkt andfadd, 1L syrgas/min. Nytillkomna bilaterala lungférandringar — recidiv av kolorektal cancer?

Vidare utredning? Vilken typ av bronkoskopi?

Hur manga biopsier?



Lungcancer - utredning

Parallel diagnosis, stadieindelning och molekylar testing

SUSPICION INVESTIGATION DIAGNOSIS

Lungcancer Nationellt vardprogram 2024 ‘ '
ESMO Clinical Practice Guidelines: Lung and Chest Tumours, 2021 ‘ '
Ettinger et al., Clinical Practice Guidelines for NSCLC of National Comprehensive Cancer Network, NCCN, 2017
Diagnosis and management of lung cancer, 3rd ed: American College of Chest Physicians evidence-based clinical practice guidelines. Chest. 2013



Lungcancer - utredning

Anamnes - rokning, exponering, tidigare sjukdomar, annan cancer
Status - allmantillstand PS (WHO), hjart- och lungstatus, LN
Lungfunktion - spirometri med DLCO

CT thorax/buk
PET CT

Sputumcytologi Invasiv utredning Funktionsutredning
Bronkoskopi

Transtorakal punktion
Punktion av metastaser
Pleuratappning
Thorakoskopi

Ergospirometri
VP skint
EKO hjarta

Metastasutredning

MR hjarna
MR skelett
MR(ultraljud) lever



Konventionell bronkoskopi

Direkt biopsering av synliga forandringar, hog sensitivitet

Meta-analys, 35 studier mellan 1971 och 2004, sensitivitet 88%
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Rivera MP et al, Chest 2013 Establishing the diagnosis of lung cancer: diagnosis and management of lung cancer, 3rd ed: American College of chest physicians evidence-based clinical practice guidelines “"



Patfall 1
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Patfall 2

66 ar, exrokare, KOL, hjartsvikt, pacemaker
Icke produktiv hosta sedan dec 2020. Kompenserad. Normalt NT pro BNP
Rtg pulm feb 2021. CT thorax aug 2021

Februari 2021 Augusti 2021 Peripheral Pulmonary Lesion
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Patfall 2

Konventionell bronkoskopi
for perifera
lungforandringar -
sensitivitet for malignitet
<20 %



BrOnkOSkOpi for perifera lungforandringar

Diameter, |Length,
cm cm

Generation

trachea

bronchi

conducting zone

Ibronchioles

'

terminal
bronchioles

respiratory
bronchioles

alveolar —f %
ducts = "

alveolar sacs [ v

transitional and
respiratory zones




BrOnkOSkOpi av perifera lungférandringar

Bronchus sign? Genomlysning

Radiellt ultraljud

Navigationsbronkoskopi



BrOnkOSkOpi av perifera lungférandringar

A guide sheath catheter with a radial
ultrasound mini probe is inserted via the
working channel of the bronchoscope into
the right subsegment where the lesion is
located




Specialbronkoskopier

Bronchoscopy with radial EBUS and fluoroscopy
EMN — electromagnetic navigational bronchoscopy

Robotic-assisted bronchoscopy

SKANE



> Chest. 2020 Apr;157(4):994-1011. doi: 10.1016/j.chest.2019.10.042. Epub 2019 Nov 15.

Sensitivity of Radial Endobronchial Ultrasound-
Guided Bronchoscopy for Lung Cancer in Patients

With Peripheral Pulmonary Lesions: An Updated
Meta-analysis

Paula V Sainz Zufiiga ', Erik Vakil 2, Sofia Molina ', Roland L Bassett Jr 3, David E Ost 4

* 51 study, total of 7601 pat
» Pooled radial EBUS sensitivity of 0,72 (95% CI, 0,70-0,75)

+ Failed to demonstrate an association between sensitivity and air bronchus sign, average nodule size, use of guide
sheet, use of fluoroscopy, virtual bronchoscopy.

* ROSE was associated with increased sensitivity (p 0.01)
* Pooled pneumothorax rate 0,7% - excelent safty profile

+ Significant between-study heterogeneity



Patfall 2

Vad ar nasta steget i utredningen?




Transtorakal punktion

Komplikationer from transtorakal lungbiopsi
Pneumothorax hos 11%
Hemoptys 2%
Hematom 1%

Kontraindikationer - Inga absoluta!
Kan gj ligga stilla eller samarbeta med operatoren
Emfysem och lag FEV 1 hos KOL patienter
Trombocytopeni och antikoagulantia






Practice Guideline > Chest. 2013 May;143(5 Suppl):e142S-e165S.
doi: 10.1378/chest.12-2353.

Establishing the diagnosis of lung cancer: Diagnosis and

management of lung cancer, 3rd ed: American College of Chest
Physicians evidence-based clinical practice guidelines

M Patricia Rivera 1, Atul C Mehta 2, Momen M Wahidi 2

Lag sensitivitet for PPL < 2 cm

TTNA har mkt bra sensitivitet for malignitet (pooled sensitivity 90%) med hogre risk for pneumothorax
R-EBUS and EMN o6kar dg utbytet vid PPL

Torakoskopisk pleurabiopsi bast for diagnos av metastaserande pleurautgjutning

Adekvat vavnadsprovtagning for histologisk och molekylar karakterisering av lungcancer ar av storsta vikt




Patfall 2

Specialbronkoskopi med MP, GL

TTF-1+, CK7+, Napsin A+



Patfall 3

76 ar, exrokare. KOL, PMR, kortison. Fdljs pa lungmottagningen pga ’oklar férandring i va underlob’
Sista 3 manader 6kad produktiv hosta.

Vidare handlaggning?

Juli 2021

Januari 2021



Patfall 3

PET CT juli 2021

Vilken typ av invasiv undersékning?
Bronkoskopi med kryobiopsering

PAD: Mucindst adenocarcinom




Bronkoskopi med kryoprob

Joule —-Thompson effekt

hogt flode av komprimerad gas (CO, N,O) i proben

expanderar snabbt och sanker temp till -89 °C

Kryogen — CO,

Kryoprob: 1.1mm, 1.7mm, 2.4mm

Syfte:

transbronkiella kryobiopsier (lungtransplanterade)

interstitiell lungsjukdom - diagnostik

biopsering av misstankt tumor (i sbd med EMN, MP och GL)
EBUS-TBMCB

rekanalisering av centrala luftvagar med rigid bronkoskop




Patfall 4

61 ar, rokare 25 pktar. Frisk sedan tidigare. Mor dog i lymfom 65 ar gammal.
Snabbt tilltagande andfaddhet, rtg i hemlandet

Flyger till Sverige och soker akuten - CT thorax
Vad gora? Tappning eller dranage?
Pleuradranage — inlagd pa Lung avd 3 — Malmd

Pleuravatska — sparsamt med maligna celler , otillrackligt for dg




Patfall 4

CT thorax efter dranage. MR lever - metastaser
Pleurodes?
Vavnadsprovtagning?



Bronchoscopy med EBUS-TBNA

ndo ronchial Itra ound guided - rans ronchial eedle spiration

Att se runt hdrn och ga igenom vaggar

You can use a stick!




But there’s more hope with an EBUS bronchoscope!




Indikationer for EBUS-TBNA

Diagnos av centrala intratorakala expansiviteter

Oklar mediastinal lymfadenopati: benignt? malignt?

Minimalt invasiv nodal staging vid lungcancer




Typer av EBUS-TBNA

1. Staging EBUS — nodal staging av lungcancer
2. Diagnostisk EBUS — hilara och medoiastinala lymfkortlar samt expansiviteter nara centrala luftvagar
Diagnostisk EBUS-TBNA

Diagnostisk EBUS-TBMCB (kryo EBUS)

Dooms C et al Revised ESTS guidelines for preoperative mediastinal lymph node staging for non-small-cell lung cancer. Eur J Cardiothorac Surg. 2014
Silvestri et al. Methods for staging non-small cell lung cancer: diagnosis and management of lung cancer, 3rd ed: American College of Chest Physicians evidence-based clinical practice guidelines (ACCP) Chest. 2013

Ettinger et al. NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines). Non-small cell lung cancer. Version 3. 2017

Maribel Botana-Rial et al. A systematic review: Is the diagnostic yield of mediastinal lymph node cryobiopsy (cryoEBUS) better for diagnosing mediastinal node involvement compared to endobronchial ultrasound-guided
transbronchial needle aspiration (EBUS-TBNA)? Resp Med 2023
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EBUS-TBNA - proceduren

Icke-invasiv och patientsaker metod

Poliklinisk procedur, lokalbeddvning i svalget + Alfentanyl iv £ Rmimazolam iv
Forst inspektionsbronkoskopi

Sedan EBUS bronkoskop transoralt

Via larynxmask / rakbronkoskop vid generell anestesi

Vid dg EBUS punkteras forstorade och hypermetabola LN eller expansivitet
Vid staging EBUS provtagningsordning N3— N2—N1

Rapid On Site Examination, preliminar cytologi

Kontraindikationer: som vid konventionell bronkoskopi

Komplikationer: blodning, pneumothorax, mediastinit
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EBUS / EUS-B-FNA traning

» Structured, evidenced-based training programmes
* ERS course EBUS TBNA

« Part 1 - Theory

» Part 2 — Clinical and simulations training

» Part 3 - Supervised training

» The Essential EBUS Bronchoscopist

+ EBUS assessment tool (EBUSAT)


https://www.bronchoscopy.org/downloads/The%20Essential%20EBUS%20Bronchoscopist%20eBook.pdf
https://www.bronchoscopy.org/downloads/BEP%20EBUS%20assessment%20tools.pdf

Diagnostisk EBUS

Hog traffsakerhet - diagnos i 89%-98%

Molekular profilering av lungcancer

Komplikationer:

* Mediastinit 0,2%, blédning 0,2%, pneumothorax 0,5%
« Fatal blédning 1 case report

« Ovriga: pneumoni, perikardit, sepsis, hypoksi

* Needle breakage 4 case report, samtliga pat hostat upp nalen

Vaidya et al. Endobronchial ultrasound-guided transbronchial needle aspiration: Risks and repairs. Respirology 2017 “The cumulative number of clinical complications

reported in these large studies were || SN orocedures”



EBUS procedures Procedures
Jan 2017-Apr 2018

- 8 0 6 Radial EBUS
n= 250 Staging EBUS

n =260

Patients examined Linear EBUS
with EBUS

Jan 2017- Apr 2018 n =556

n =765

Diagnostic EBUS

PLOS ONE

& OPENACCESS B PEER-REVIEWED

RESEARCH ARTICLE

Feasibility of EBUS-TBNA for histopathological and

molecular diagnostics of NSCLC—A retrospective single-

center experience [ Lung cancer Othor malignancies
Marija Karadzovska-Kotevska [@], Hans Brunnstrom, Jaroslaw Kosieradzki, Lars Ek, Christel Estberg, Johan Staaf, n =209 n=44
Stefan Barath, Maria Planck

Published: February 2, 2022 e https://doi.org/10.1371/journal.pone.0263342

Carcinoid NSCLC
=
Retrospective review of 765 patients' records of all patients examined with
Adenocarcinoma Squamous cell Adenosquamous
EBUS bronchoscopy between January 2017 and April 2018 m

Nr of patients where
linear EBUS

reveals NSCLC metastasis in LN “ '
(our study group) ’

n =132




Resultat

(Feasibility of EBUS-TBNA for histopathological and molecular diagnostics of NSCLC )

The EBUS-TBNA specimen proved to be sufficient:
 for subtyping of NSCLC in 83%
 for analysis of treatment-predictive biomarkers in 77%

» for analysis of multiple oncogenes by NGS in 53%



Patfall 4 — dg?

EBUS-TBNA pa avd 3
EBUS-TBNA cytology:
Synaptophysin +
Chromogranin +
CD56 +

Soker 2 veckor senare med dyspné
Fackbildningar efter talkpleurodes



TNM - stadieindelning av lungcancer

TNM 1st Edition - 1968, 2155 - lungcancer pat

TNM 5t Edition - 1997, 5319 - lungcancer pat

1997 — etableras IASLC

TNM 8th Edition - 2018 i Sverige, 77200 lungcancer pat (Europa, Asien, Nord Amerika)
TNM 9th Edition bdorjar tillampas i januari 2025

Dr. Pierre Denoix
cancerkirurg
Paris



Vad ar TNM?

Obligatoriska parametrar
Andra parametrar: PL, R, STAS, LIV

Clinical Prior to initiation of any treatment, using any and all information available (eg, physical
examination, imaging, biopsy results)

Pathologic Following resection, based on pathologic assessment and all clinical information

Restaging After part or all of the treatment has been given, and can be used in a nonsurgical setting (ycTNM) CTN M ) pTN M y yTN M y rTN M y aTN M

or after resection (ypTNM)

Recurrence Stage at time of a recurrence

Autopsy Stage as determined by autopsy (cancer not suspected prior to death)




TNM — varfor?

Stage |
Tumor only in the lung

Stage Il
Tumor in the lung and LN

Stage IlI
Tumor in the lung and
surrounding tissue

Stage IV
Tumor in other organs
or the other lung



TNM — varfor?

<1icm

92% 1-2 cm

83% 2-3cm

77% 3 4¢c¢m 1
68%

60 % American Cancer Society 2017

53%
(Stage 4 =
distant
metastasis)

(Stage 1 =
<4 cm, lymph

node negative)

American Cancer Society 2017




Stadieindelning lungcancer TNM 8

Adenocarcinoma A

in situ (AIS)

Tis NO

Squamous -
Carcinoma S
in situ !

mucosal tumor

1\ T2ay,.p NO

] T2aNO

(>3 <4 cm)




Stadieindelning lungcancer TNM 8

>4 <5cm

Figure 2 — Graphic illustration of stages 0, I, and IL




Stadieindelning lungcancer TNM 8




Stadieindelning lungcancer TNM 8

Stage IVA Stage IVB

Ma Pl Dissem ' ‘ . .._\ Lulti

h Malignant

A\ Pleural
Malignant b Effusion
Pericardial )
Nodules/Effusion




Forandringar i kommande TNM 9

i th Editi ¥
category Descnptor
N2 involvement is splitinto: | ! T1a
N2b (multiple stations) -|—1C

S 111]:]
_- —

i Invasion A s
M1c involvement is split into: | | i Nodule
M1c1 (single organ system) Size |
M1c2 (multiple organ systems) Invasion ms l B
M1 c1 Nodule
i : IVA

M1c /
T

M1c2




Nodal staging - Metoder

Non-invasiva Minimalt invasiva

Anatomisk
EBUS-TBNA

{
—
_

Metabol

L

|

\
EUS-B-FNA

Invasiva - kirurgiska

VATS Mediastinoskopi

TEMLA




Non-invasiva metoder for nodal staging

Radiologiskt suspekt mediastinum: LN med kort axis > 1cm och FDG-upptag

Sensitivitet 55%
PPV 56% - Falskt positiva LN - Central tumorvaxt, TB, sarcoidos

NPV 88% Falskt negativa LN - Adenocarcinom, tumorstorlek > 3cm

Ingen vavnadsdiagnostik

Sensitivitet 48 - 77%
beroende av SUV ,.xoch LN
storlek (LN<10mm sensitivitet 32%)
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Prenzel KL, Ménig SP, Sinning JM, et al. Lymph node size and metastatic infiltration in non-small cell lung cancer. Chest 2003

Kaseda, K et Identification of false-negative and false-positive diagnoses of lymph node metastases in non-small cell lung cancer patients staged by integrated 8F-fluorodeoxyglucose-positron emission tomography/computed tomography: A “ '
retrospective cohort study. Thorac Cancer, 2016 '

Schmidt-Hansen M et al PET-CT for assessing mediastinal lymph node involvement in patients with suspected resectable non-small cell lung cancer. Cochrane Database Syst Rev. 2014



Invasiva metoder for nodal staging




Giudelines for invasiv nodal staging

Nodal basin EUS

1: Highest mediastinal
2: Upper paratracheal
3: Pre-vascular retrotracheal
4: Lower paratracheal

h: Para-aortic

7: Subcarinal

8: Paraoesophageal

9: Pulmonary ligament
10: Hilar

11: Interlobar

R NN

Lymph node stations accessible by different techniques

WRENENNNSNSEN NS




IASLC Lymph Node Map







Giudelines for invasiv nodal staging

Rekommendation for mediastinal stadieindelning infor kurativ behandling

PET-DT inkl. diagnostisk DT av torax ar grundlaggande undersokning
Mediastinal provtagning ( EBUS-TBNA, ev. i komb med EUS-B-FNA, i andra hand mediastinoskopi) om:

» PET-positiva lymfkortlar i N1-,N2- eller N3-position
» Centrallt vaxande tumorer aven om PET-negativa mediastinala lymfkortlar

« Tumor > 3 cm oavsett lokalisation

Vid stark misstanke (PET positiv eller "bulky nodes”) och EBUS/EUS-B-FNA benign Mediastinoskopi preop

\[/
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Lungcancer Vardprogram 2024



Table 1. Summary of staging guidelines

ACCP [1]

ESTS [3]

ESGE/ERS-ESTS [4]

Indications of invasive Central tumor (<1/3)

staging cN1 stage®
cN2/3 stage

First procedure EBUS/EUS

Systematic endosono-
graphic procedure
be performed

No clear recommendation
as to how staging should

Central tumor (<2/3)
Tumor >3 cm
cN1 and cN2/3 stage®

c¢NO/N1: EBUS/EUS or mediastinoscopy
cN2/N3: EBUS/EUS

Complete assessment of mediastinal and
hilar nodal stations
Sampling the largest node >5 mm on ultra-

sonography within each of these stations and

PET-avid nodes within each of these nodal
stations

Central tumor (<1/3)
Tumor 23 cm

cN1 and cN2/3 stage®
FDG-non-avid tumor

EBUS/EUS(-B)

Complete assessment of mediastinal and
hilar nodal stations

Sampling of at least three different
mediastinal nodal stations (4R, 4L, 7)

in ctN2/N3 stage® and all abnormal lymph
nodes®

Surgical staging if first When the clinical suspicion cN2/3 stage™d

Central tumor (<1/3)

Tumor 23 cm

FDG-avid tumor

cN1 and cN2/N3 stage® (CT or PET)

of mediastinal node involve-
ment remains high®

procedure negative

ACCP, American College of Chest Physicians; ESTS, European Society for Thoracic Surgery; ESGE, European Society of Gastrointestinal Endoscopy;
ERS, European Respiratory Society; <1/3, inner third of the lung; <2/3, inner two thirds of the lung; FDG, fluorodesoxyglucose; CT, computed tomography;
PET, positron emission tomography. * Node with a short axis >10 mm. ® Node with a short axis >10 mm or node that is FDG-PET-avid.  With mediastinoscopy,
video-assisted thoracic surgery, etc. ¢ With video-assisted mediastinoscopy.




Indikationer for invasiv staging

Central tm ;
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Staging EBUS

Systematisk endosonografisk undersokning och provtagning av hilara och mediastinala LN

EBUS EUS
1l
ad

Poliklinisk procedur

Lokalbeddvning i svalget + Alfentanyl iv £ Remimazolam (Midazolam) iv
Forst inspektionsbronkoskopi, sedan EBUS bronkoskop transoralt

N3— N2—N1, atminstone 4R, 7 och 4L

Komb med EUS-B-FNA




tracheal
ring =

artifacts

T —

AV: azygous vein

AO: aorta

LN: lymph node

PA: pulmonary artery
SVC: superior vena cava

RC1: primary right carina

RIV: right innominate vein
RUL: right upper lobe

RLL: right lower lobe

LCA: left carotid artery
LC2: secondary left carina
LUL: left upper lobe

(© Bronchoscopy International 2010

Septimiu Murgu, MD & HenriColt , MD

CT-WLB-EBUS correlations for
regional lymph nodes by IASLC system
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Endosonografi for cNO/N1

——
/" 4
;: Risk for ockult spridning i LN 15-25%
EBUS-TBNA — forhindrar onddiga operationer — ockult spridning till N2, N3
| Overlagsen metod for bedémning av cN1 infér SBRT
; W

(Endosonography for Mediastinal Nodal Staging of Clinical N1 Non-small Cell Lung Cancer - A Prospective Multicenter Study - Christophe Dooms et al, Chest 2015)
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Endosonografi for cN2/N3

Hog risk for mediastinal spridning
Endosonografi (EBUS-TBNA ev komb med EUS-B-FNA (EUS) — sens 88%
Mediastinoskopi — sensittivitet 79%

Mediastinoskopi som komplement (vid negativ EBUS) — 97%

Labarca G et al. Minimally invasive methods for staging av lung cancer: Systematisk review and Meta-Analysis Pulmonary Medicine 2016



Figur 9.2 Mediastinal staging hos patienter med NSCLC infor kurativt syftande behandling.
Algoritm modifierad fran ESMO-guidelines.
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Hodgkins

fore behandling

efter behandling

EBUS-TBNA — Lymfom?

« Stor heterogenitet av dg utfall av EBUS-TBNA for diagnostik av lymfom
(Gandotra S et al. Endobronchial ultrasound transbronchial needle aspiration for the diagnosis of lymphoma. J Bronchol Interv Pulmonol. 2018. 806 pat, dg utfall 85%

Igbal S et al. Endobronchial ultrasound and lymphoproliferative disorders: a retro-spective study. Ann Thorac Surg 2012. dg utfall 29%)

Battre sensitivitet for lag diff Non-Hodgkin lymfom jmf med Hodgkin

Flddescytometri (transfix), nalens storlek (19G battre?)
EBUS TBNA vs EBUS TBMCB



Stadium Il

Stadium Il

EBUS-TBNA — Sarcoidos?

Respirology. 2015 Meta-analysis:

Trisolini R et al Endobronchial ultrasound-guided transbronchial needle aspiration for diagnosis of sarcoidosis
in clinically unselected study populations.

* 14 studier, 11 lander, 2097 patienter

« Sensitivitet 79%

» Hogre dg utfall i stadium I, jmf med st Il (hégre densitet av granulom i lymfkértlar vid st | sjukdom?)

« Paverkan pa dg utfallet: nr of LN punktioner, minst 4 per LN station, ROSE



KRYO EBUS (TBMCB)
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KRYO EBUS (TBMCB)




KRYO EBUS (TBMCB)

Maribel Botana-Rial et al. Resp Med 2023

A systematic review: Is the diagnostic yield of mediastinal lymph node cryo biopsy (cryo EBUS) better for diagnosing mediastinal node
involvement compared to endobronchial ultrasound-guided transbronchial needle aspiration (EBUS-TBNA)?

» 7 studier, 555 pat

» Opverall sensitivitet: cryo 92% jmf med 80% TBNA
* Lymfom: cryo 87% vs 12% TBNA

» Sarkoidos: cryo 87% vs 60% TBNA

* PD-L1: cryo 97% vs 79 % TBNA
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