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Diagnostic Indication

. _Mass/nodule/susplclous lesion * Heatseness

. vLung cancer (preoperatlve staglng, assess °.".1»D1fﬁJse or focal lung disease

response t0 therapy) J Supenor vena cava syndrome

* Pneumonia and non resqlvmg 1nﬁ1trate or » Acute inhalation injury

recurrent

 Hilar and/or mediastinal lymphadenopathy * Aspiration of gastic content

: : e Blunt thoracic trauma
e Persistent atelectasis 4

. * Intubation inju
* Precancerous evaluation Jury

+ Hemo ptys1s  Suspected tracheoesophageal ﬁstul_e_1

~ e Toxic inhalation or burn inju v
. Immunocompromlsed host juty

. Forelgn body in airway

* Unexplained diseases: persistent cough,
localized fixed wheeze pleural effusion « Evaluation of donor lung transplant or rejection
Diaphragmatic paraly31s in lung transplant recipient

NU
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Contraindication of routine bronchoscopy

Pulmonary
Unstable asthma
Hypoxemia
Hypercapnia
Cardiac
Unstable cardiac arrhythmia
Recent myocardial infarction
Unstable angina pectoris
Refractory severe hypertension
Neurologic
Increased intracranial pressure

Uncontrolled seizures
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Contraindication of biopsy

Bleeding

Uncorrected bleeding disorder
Thrombocytopenia

Uremia

Cirrhosis

Severe pulmonary hypertension
Superior vena cava obstruction
Severe anemia

Pneumothorax

Mechanical ventilation or PEEP

Y|\
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Contraindication of biopsy

Facilities
Inability to oxygenate patient during bronchoscopy
Inadequate facilities and personnel to deal with pneumothorax, bleeding,
and cardiopulmonary collapse
Other considerations
Inexperienced bronchoscopist without supervision
Poor patient cooperation
No consent
Severe generalized debility

Severe malnutrition

Y|\
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Sedation (X1 79)

N&Ae A% ZARA A% Aol A& T W BA QAo FQ
o o) BAZF HE2TF HA| ol 2R HARE Al A XL
. AR AF ) Qo
* Moderate > Deep sedation
* Moderate sedation: -7 & ©=o|L 7t ¢ A==
&} purposeful movement”} <] & o] & A E g-o] A At 7]

intervention— & Q 3} X| Y. A AA 7] 5= AAL.
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Midazolam M, 0.06-0.07 mg/kg 1-2& At
1-4 mg

Fentanyl

0.5 to 2 ug/kg 1-2A[Z¢ Naloxone (1-4 pg/kg IV)

rAarA
St oA

Remifentanil 0.05-0.2 pg/kg/min 6-12& Naloxone (1-4 pg/kg V)

=F2 05mg/kg = |0 None
30-60% 7tHo = A~ n
10-20 mg =3 )/,
oot M, Fonp CL

Ketamine MH, NS, 0.5-2 pg/kg -15+% None
7| x2S B/Oﬂ/lc os/f\mw b

cleb)

Ralpal
SF oA

Propofol

~ [l
12 oA

Dexmedetomidine  ZI’E, A& 1.0 pg/kg (10-202)
=z X8 05-10
Hg/kg/hour
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Sedation

« 7}% ol AR & = %39 Mldazolam +| Fentanyl (Oﬂ 60 kg A4 21 2 3 mg

+ 50 microgram)

« AH-E-2|
o 3kx}: 704 F A}, Bwt 65 kg
« A]<=": Convex probe EBUS-TBNA

13 7}: mild sedation 2>
133 7} moderate sedation 2> A| &=

9

]:]‘6‘
-
-

* Midazolam 3 mg + Fentanyl 50 mcg > 2

P b

Midazolam 3 mg or Propofol 30 mg > 1
A2

d

« 3712 k= < A 02 saturation / Respiratory drive + BP &1
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Oral Insertion

2. Vocal cord”7} H.o]™ dx 3] 1 e]shH A k7t

DOWN

3. Carina®l| 4] 90% A] Al¥}3F 5 RMB
LMB

4. 7bs b ol gl Hre w2

. . ——— HOSPITAL
713 AW A7 w4 (Korean Textbook of Bronchoscopy), thet2 8] 4l & 7]38k3] (2019



Supine position

Nasal cavity

Hard palate ‘ ) , V Soft palate

Epiglottis

Larynx (voice box)

\ Esophagus
\ Trachea

Nasopharynx Oropharynx - Laryngopharynx

HOSPITAL

https://www.jobilize.com/anatomy/test/larynx-organs-and-structures-of-the-respiratory-system-by-openstax



I? cm height blanket

Oro-pharyngeal Pharyngo-glotto- A Pharyngo-glotto-
curve t_.racheal curve tracheal curve

‘7 cm height blanket

HOSPITAL

Chan, Wei-Hung et al. “Two head positions for orotracheal intubation with the trachway video light intubating stylet with manual in-line stabilization: A randomized controlled trial.” Medicine vol. 99,17 (2020): e19645.
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Nasal 1nsertion

Nasal Turbinate Epiglottis

a8 1-5-8 H|Z YA 2EE = #Z==2
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AloF7} S H B X] ok o ™H?

o 55 9F7} extension & S 5] &. (mandibular angleS S PN HES sdF= 129
Z..)
 THA] WiTH
e Scoped 7}53tH A M 07 §-R & of W3k A 3ko] Lo

« Scopes UF Z AF{OH &5 O Zo] Aojof | B3 A3lo] o] 2
« Scope FAI 8} AA| Atolof| AX g5 2O =
c Carmaoﬂfﬂ Z} main bronchus=. 780 shoj 8xlo] Wyl & 7|F=oE Q] did) wksko
O
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Bronchial washing / BAL

- BronchialWwashing: '3 w1 =+ 14 = o] 31+ large airway
(lobar~segmental bronchus) ©1| saline 10~20 ml& WCE £3}9]
T F Hes AAE suctionsto] AAE A+

- Bronchoalveolariavage (BAL): 5171 = (lower respiratory & A3 3%

H O 2 HE A X2} B M 3 (noncellular) 7+ A& 52 YolH”

?1et =7] 2 large airway ©| 5= ¥ saline == ¥ = & o

SF+= washing ¥}~ Y& <= 7] o]t}

2)
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BAL /?‘72) SCO/OE Cj\'ﬁ/VﬂE‘ILEl’ 090

1. ‘f‘étﬂ%’ d" ?“iﬁ%é’-ﬁ 3] H A 9] segmental bronchus =+ 1R T} ¢ distal
ronchus®]| scope? tip= wedging

« RML / Lt. lingula > RLL / LLL

e RLL anterior > lateral > posterior segment

Anteriomedial
~ segment (LLL)




BAL

2. Scope®] wedging A E | A WX X T = 314 3F AFE Y| A F 100~300 m1&] prewarming
saline(37°C)S 3~53] o] Lo F¢]

3. Z+ % 3 71 FA] 7} collapse & A = A2 -2 (100 mmHg 0] 3H©. = suctiond}] 73 A|
= 3 (9, 3389l A A F 300 ml9 saline= T%: 100 ml % = suction 2 A A7} ¢ ©]

AU A ko > 100 ml ¢ > F 33 W

A‘ 7 .. 4
a8 1-6-4. 7|EX|HZMZAE (Bronchoalveolar lavage S. A) BALE AldE FF7|2X[0f
wedge®t &EH B) Wedgedt HEHO|M salineg F C) low pressure (100 mmHg)

712 A YA 7 w#}A] (Korean Textbook of Bronchoscopy), tietd & 4 & 5-7]8k3] (2019)
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BAL

4. WA 8 TS AAE HE E%J_ED} 7] = (airway) ] = Z‘J_,—% REGstEZ A o) &8
o 9 | "
5. 39 AT F 3L T3 volume 9 5% ©] o] H == & oF 3t} (optimal
sampling retrieves > 30%).

E 1-6-2. B4 HooM 7| BXHZEMEO MZLE 24| A X|46

-

BAL differential cell Non-smokers Smokers

Alveolar macrophages >85% >90%
Lymphocytes 10~15% 3~13%
CD4+/CD8+ ratio 0.9~2.5 0.7~1.8
Neutrophils <3% <3%
Eosinophils <1% <1%
Mast cell <1% <1%

Squamous epithelial*/ciliated columnar epithelial cellst <5% <5%

HOSPITAL

71 B A WA 7 A (Korean Textbook of Bronchoscopy), th3Hdd W & 57]8+3] (2019)



Bronchial washing

« 7}5-5HH BALA H target lesion¥} 4 @9 7 ] Z] o] wedgingd}o] A] 3}

* Kim, Y W et al. Diagnostic value of bronchoalveolar lavage and bronchial
washing in sputum-scarce or smear-negative cases with suspected pulmonary

tuberculosis: a randomized study

Comparison of pulmonary tuberculosis patients who received bronchoalveolar lavage and bren¢hial.washing

Characteristics BAL group (n = 21) BW group (n = 30)

Lesions in bilateral lung field, n (%)
Presence of cavitary lesion, n (%)
Specimen test results
Smear positivity, n (%)
Culture positivity, n (%)
PCR positivity, n (%)
Positive culture or PCR results, n (%)
TB PCR-positivity in culture-positive patients, (n/N)
Xpert MTB/RIF-positivity in culture-positive patients, % (11/N)
Interval from bronchoscopy to anti-TB drug initiation, d1y5 median (IQR)

3(38.1)
8 (38.1)

6 (28.6)
16 (76.2)
12 (57.1)
18 (85.7)

62.5 (10/16)

75.0 (9/12)
0 (0-2.0)

9(30.0)
12 (40.0)

5(167)
5 (50.0)
1(36.7)
(soon

733 (11/

[

[15)
84.6 (11,

5
3)
)

1
1
2.5 (0—6.0
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46/F

« EBUS-GS-TBLB + Cryobiopsy
e Granulomatous inflammation

» Tissue TB/NTM PCR (-/-)

« AFB growth (37)
« TB/NTM PCR (-/+)

* NTM ID test: M. avium




Tips

e 2 oM O F gyctiondloF H+ o]
« Ho] ¥ O distal airway”} collapse

o Bleedmg 9 d1fferentlal count Hﬂﬁ‘f

e Salines Yo% 74?4]7} 2 O} b}iL 35
1) ¢3S 100 mmHg ©|8t2 A (suction control button
= AFAT =2
2) Hol= 3lHE dAAl B} o7l ¢ 9F 07 XX A Kol

=5 ‘AR’ up/down/rotation

3) Wedging §#]3+ Ae| £ 34} position ¥ (o, RLL Y
H > Lt. decubitus position)
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Transbronchial lung biopsy (TBLB)

* Indication: ILD 9 perlpheral nodule
cf. Endobronchial blopsy (EBB)

o U (without fluoroscopy)
O CTE a5} target lesion?} A = (F U3 7H7k2) 7| A2 H
@ CTollA =43 FH 2] A2 +5~10 mm o1 4 o] o] FA] 3t forceps=
working channel= &3l ‘S HHAL] A ' 7F YA 7o
@ ForcepsE open = Inspiration*| A E ‘o5 Ao’ TbF A X A1 71 2 close
@ ForcepsE A A3} specimens G+
® A7 Y= 4~63] = /b5

ﬁa‘li.



Transbronchial lung biopsy (TBLB)




Tips

o T 532 2] Chest CTT: 1nsp1rat10n/\] %}03 LA
» Expiration*] A4 3 -?:’3} HX]EE} A 2] Fol| A A o] AAX] A target
lesion®] ¥ =3} 772 - FHo] A 7]Fo] WA 75 (4, Lower lobes)

» Sedations AFEFR] YAY HZ71 &= A E 2 sedation level | & Al&=o] 9

3t 7 -¢- A} Al inspiration & =S F O 2 A A]SkaL o] A& wHE




Tips

« AAF Al T D CT review & THE 7] A EA] | A A8 11

« F3} 7b7he Wl 2 7Bl £ o] ko it gt ike = B S ofn)

7]%0] A SFo] forceps”Zt &7 Ul ol = 7HaA

ﬁﬂi.



Complications

ﬁﬂi.



Bleeding

e M/C complication

. A e o] A
Yo} Aopr}
5] 42 5 9tk

- A B

“715 ?J"E‘”

Suctioning of blood required for less
than'1 minute

Suctioning more than'1 minute
required or repeat wedging of the
bronchoscope for persistent bleeding

or instillation of cold saline, diluted
vasoactive substances or thrombin

Selective intubation with ETT or
balloon/bronchial blocker for less than
20 minutes.

Or premature interruption of the
procedure.

Persistent selective intubation >20
minutes or new admission to the ICU
or PRBC transfusion or need for
bronchial artery'embolization or
resuscitation.

Minimal bleeding of no clinical
consequence to the patient or the
provider.

Requirement of one or more tools
to control or prevent further
bleeding.

Meaningful but short-term change
in the clinical status of the patient
involving more invasive procedures
and causing interruption of the
planned procedure.

Change in level of care and
requiring advanced ventilatory
support and/or transfusion of
PRBC.




Bleeding —

AAE A risk factor2} CT(E)E &< (o, olAY ™A H&, HH U F 3 X))
L\ B o[ F 2 Z decubitus position __
| 9}% H% e (o, 2715 ECMO‘a )

Scope~ 7} O}Uﬂ st Zol 14| & sucT®n X]

y.n

7He PR WC 27 ] T (1, 2.8~3.0 mm) scope 2. = W7

‘ '7—463{'.10 et m Bl WC7‘173¢] 1_scom-':ﬁlil\] A
St scope B A5 A 5§ (Otﬂ central lesion) B

« o|n] Eo] FA > WA= =7 A A7 ol A A X U scope®] £H|EH 7] A

77+A] suction= X| = suction lines T scope &. = 537! 23 A A

ﬁa‘li.




Selective left lung
ventilation

\  Cuffed endotracheal tube
)| positioned in trachea
End-o.iracherl tube Inflated cuff
positioned in left

: of endotracheal
mainstem bronchus .
tube

Fogarty catheter passed as
an endobronchial blocker

W £

= o
Right sided -
airway filled
with blood

Fogarty catheter can be
passed via suction channel
of fibreoptic bronchoscope
— or rigid bronchoscope and
' ‘ inflated i tal
Inflated tracheal inflated in a ‘segmen‘ a

Double lumen , bronchus to isolate the
endotracheal tube source of bleeding

A Inflated %
Tracheal lumen —F&\ bronchial cuff

PELLEL TN
. e,

Bronchial

-

s
//

e

*

~ .
L] .
"Tagpnun®

.
- .

".---.--"-‘ .
Bleeding source localised
to segmental orifice

71 B2 A1 78 kA (Korean Textbook of Bronchoscopy), thatd a4l 5 57]183] (2019)
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Hypoxemia

>~

TIAYE A& L e o g T8 FAEFUM) A
(preoxygenation)

« AATFAYE 0713 A=A &2l (oxygen disconnection)

. ﬂ Q1 ZH8: respiratory drive 4] S} vs. upper airway collapse
EH “r*r‘ upper alrway collapse > drive 4| of

. Sedatlve agent -> Loss of airway muscle tone

cf. §Z7) H A &1 &2V} 3 S F A airway collapse = sedation???

ﬂa‘li.



Hypoxemia d/t Upper airway collapse

Hypopharynx
Oropharynx

Mandible

Velopharynx
Nasopharynx

Oral cavity

Genioglossus

Trachea

Epiglottis - Nasal cavity

Larynx i ' 4 Hard palate

Soft palate
: L 4

Upper airway collapse

HOSPITAL

"Pathophysiology of upper airway collapse.” Novel Insights into the Pathophysiology and Treatment of Obstructive Sleep Apnea. Future Medicine Ltd., 2014. 23-33.



Fever

* Fever after flexible bronchoscopy: 1.2~16%

» Cytokines (TNF-a, IL-6...) > Infection, bacteremia

* Risk factor of fever
* Duration > 10 min  Saline / lidocaine used
- Bronchial washing or BAL * Tuberculosis

. Biopsy  Abnormal bronchoscopic findings

« Moderate to severe bleeding

 Treatment

 Spontaneously improved in most cases (symptom control)

HOSPITAL

Um, Sang-Won et al. “Prospective analysis of clinical characteristics and risk factors of postbronchoscopy fever.” Chest vol. 125,3 (2004): 945-52.



* Kim, Bo-Guen et al. “Using short-term prophylactic antibiotics for prevention of infectious complications after radial endobronchial ultrasound-guided transbronchial biopsy.” Respiratory medicine vol. 188 (2021)
»  Shimizu, Takahiro et al. “Risk factors for pulmonary infection after diagnostic bronchoscopy in patients with lung cancer.” Nagoya journal of medical science vol. 82,1 (2020): 69-77.
e Hackner, Klaus et al. “Fever after bronchoscopy: serum procalcitonin enables early diagnosis of post-interventional bacterial infection.” BMC pulmonary medicine vol. 17,1 156. 28 Nov. 2017
I l e C 1 O I l » Sato, Yu et al. “Risk factors for post-bronchoscopy pneumonia: a case-control study.” Scientific reports vol. 10,1 19983. 17 Nov. 2020, doi:10.1038/s41598-020-76998-z
*  Takiguchi, Hiroto et al. “Post-bronchoscopy pneumonia in patients suffering from lung cancer: Development and validation of a risk prediction score.” Respiratory investigation vol. 55,3 (2017): 212-218.
* Kanazawa, Hiroshi. “Efficacy of azithromycin administration in prevention of respiratory tract infection after bronchoscopic biopsy: a randomized, controlled trial.” Respirology (Carlton, Vic.) vol. 12,1 (2007): 70-5.

* Infection (pneumonia): 1.4&6{.3%/\,\

e Risk factor

g Necr051s/LDA and/or cav1ty in tumor _ « Aging, age = 70
. Abnormal bronchoscopic findings * Large tumor diameter
* Bronchial carcinoma / central location * Tracheobronchial stenosis

Current smoking

* Prophylaxis/Tx.
. Prophylactic antibiotics: oral amoxicillin/clavulanate...
o ?ﬁ , NECrOsis 9 A 33| Z A [ A2

. CXR F/U & BT -%—o] — 24| 7F o) A} fever A <



Kim, Bo-Guen etal. “Using short-term prophylactic antibiotics for prevention of infectious complications after radial endobronchial ultrasound-guided transbronchial biopsy.” Respiratory medicine vol. 188 (2021)



EEARE S AYE

on©l L= Ttl2191
e Suction ] 1! 1_.‘:]' OLYMPUS INSTRUC

« M/C: WC®] 23] (Bleed clot, thick section...) = Saline SUCTION VALVE
MAJ-207

 Suction valve Y57} @3] 5> w )|

The symbols on the packag

* Lidocaine SE or] clotnumer il

« 355! 1~5 pg/mL > Z S (drowsiness), ©]4 32 7H(euphoria), 4 & 7HZ}Ho] A (tingling

sensation), ©] ™ (ear ringing), <= J¥(bitter taste)

8~12 pg/mL = ¥-Z}(hallucination), 222 9 (jerky tremor), 7 H (seizure)

A 7 57} 7] (elimination half-life)7} 904 F 0| B2 A& Fof & F-2-8 1Ay

X &: BDZ > PPF = 7| T A TH+/- o] &A|

of|"¥}: 1% Lidocaine (cf. 2%), Spray catheter/\]-%—
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Convex probe EBUS ~ Radial probe EBUS

HOSPITAL

https://mforum.com.au/endobronchial-ultrasound/




Indication of convex probe EBUS

 Lung cancer (LN) staging
* Pathological diagnosis

* Restaging




EBUS-TBNA + EUS-B-FNA

(b) EUS-(B) (c) Combined EBUS/EUS-(B)

(1R) (1L)

NI
HOSPITAL

2019 71 HA WA 7 WA (ka8 55 7)33))



EBUS-TBNA + EUS-B-FNA

Table 5—Accessibility to Mediastinal Nodal Stations by EBUS-TBNA and EUS-B-FNA

Nodal Stations With
at Least One Accessible by Accessible by Accessible only Accessible Only Accessible by Inaccessible by

Node=5 mms Total EBUS-TBNA EUS-B-FNA by EBUS-TBNA by EUS-B-FNA Both Both

1R 14 6 0

8

1L ] ] | 0 0
2R 45 l
; 2

21, 6 0
15 0 (
14 14
107
75 ; ; 74
56
12
107
S

5]
)

g
1
0 1
2
1

72 (15.2)

Y|\
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Hwangbo, Bin et al. “Transbronchial and transesophageal fine-needle aspiration using an ultrasound bronchoscope in mediastinal staging of potentially operable lung cancer.” Chest vol. 138,4 (2010): 795-802.



Sonographic Features

Ecogenecity

Central Hilar
Structure

Coagulation
Necrosis
Sign

A

{c) oval

{e) indistinct

(O

(g) homogeneous

oY
N 4

(i) present

e |
A 4

(k) present

/ |
A 4

A
\__/

-~
\/

)
\ 4

O )
-

{b)>1cm

{(d) round

(f) distinct

{h) heterogeneous

(i) absent

Fujiwara, Taiki et al. “The utility of sonographic features during endobronchial ultrasound-guided transbronchial needle aspiration for lymph node staging in patients

with lung cancer: a standard endobronchial ultrasound image classification system.” Chest vol. 138,3 (2010): 641-7.

{l) absent

Y|\
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Chest CT




EBUS-TBNA

“CFG:
16

DIR:
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Smm
]

GE: u—(
EX: o =
1 ! -
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C:2 -
0
— .
REV ,-\\itk
-5
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—
- :
p T
oo ——

OLYMPUS

DIR:
NOR

SCL:

Smm
o

Malignant, favor metastatic carcinoma from liver ﬁﬂ' I



Tips

« A= A CT\‘_preView/ .'

 7}-5- 3k B = plane - axial / coronal / sagittal

» Target lesion (LN, mass...)2] %] X| 2} 5% anatomical structure£}2] ¥HA| &
sho}

« A A| Al 5 ultrasound image”} ¢ € A| H.o|=7}?

» Al< %~ EBUS image <} CT imageE H] 1! }01 I‘GVICW

N



Take home message

- Q

o XA 3l sedation©] =

- Target lesion 2t7] — AAL A CT o5 | AL & B

 BAL/Bronchial washing™= TBLB*] & 7] %] & Zto}A] A3}

* Don’t panic!

ﬁ;lil
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