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Sarcoidosis

IPF,	NSIP,	etc

CTD-ILD,	Drug-
/radiation-induced,	
pneumoconioses,	HP	

Duchemann et al.	Prevalence and incidence of interstitial lung diseases in	a	multi-ethnic
county of Greater Paris.	Eur Respir J	2017;	50:	1602419

• The most common interstitial lung disease • Diagnosis based on 3	major	criteria:
o Compatible clinical presentation
o Finding of non-necrotizing granulomatous

inflammation in	≥1	tissue samples	(not always
required)

o Exclusion of alternative causes	of granulomatous
disease (TB,	Lymphoma,	etc)		

Crouser et al.	Diagnosis and Detection of Sarcoidosis.	An Official American Thoracic Society
Clinical Practice Guideline.	Am J	Respir Crit CareMed Vol 201,	Iss 8,	pp	e26–e51
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J.	Clin.	Med.	2019,	8,	1327;	doi:10.3390/jcm8091327



Conventional methods Novel	methods

Images source:	https://bronchoscopy.org/art-of-bronchoscopy |	Data	source:	Pedro	et al.	J.	Clin.	Med.	2019,	8,	1327;	Jacob	et	al.	ERJ	Open	Res.	2019	Oct;	5(4):	00203-2019

endobronchial biopsy

EBB 20–61%

transbronchial	lung biopsy

TBLB	37–90%

conventional transbronchial	
needle aspiration

cTBNA 6–90%

EBUS-TBNA	80–94%
EUS-FNA	77–94%
EUS-B-FNA	86%

TBLC	66.7-92.6%

EBUS-TBNA,	endobronchialultrasound-guided transbronchial	needle aspiration;
EUS-FNA,	endoscopic ultrasound-guided fine	needle aspiration;
EUS-B-FNA,	transesophageal ultrasound-guided needle aspiration with the use	of an echo bronchoscope;
TBLC,	transbronchial	lung cryobiopsy



Bronchoscopic	features of airway involvement in	sarcoidosis

mucosal erythema,	edema,	capillary
proliferation and granularity

Cobblestone mucosa:	
typical mucosal

nodules	(3-4	mm)	in	
segmental bronchus

mucosal edema	and
whitish plaques	over the
RUL	bronchus carina

main carina	with friable
mucosa	and mucosal pallor,	

and luminal narrowing

Polychronopoulos &	Prakash.	Chest 2009;	136:1371–1380	|	Goyal et al.	J	Bronchol Intervent Pulmonol 2014;21:220–226

Sampling method Normal	mucosa Abnormal	mucosa

TBLB 66.1	% 79.3	%

EBB 41.7	% 75.8	%

Conventional TBNA 21.3	% 26.7	%

Sampling method Normal	mucosa Abnormal	mucosa

TBLB	+	EBB 77.8	% 92.8	%

TBLB	+	TBNA 72	% 80	%

EBB	+	TBNA 60.3	% 71.4	%

TBLB	+	EBB	+	TBNA 85.7	% 90	%



Diagnostic yield	varies	with Scadding staging

TBLB 63.1%
EBB 46.1%
cTBNA 28.6%

TBLB 75.5%
EBB 54.5%
cTBNA 36.6%

TBLB 100%
EBB 75%

TBLB 100%

Goyal et al.	J	Bronchol Intervent Pulmonol 2014;21:220–226



Bronchoalveolar Lavage Fluid (BALF)
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• Routinely recommended as	an additional procedure to	EBB	and TBLB
• BALF	lymphocytosis and a	CD4/CD8	ratio	≥3.5	support the diagnosis of

sarcoidosis in	patients with a	typical clinical picture (~50%	cases)
o high	specificity	of	93–96%
o Low	to	moderate	sensitivity	of	52–59%

Advantages:

o The simplest and least invasive bronchoscopic	
procedure

o Differential	diagnosis	with	granulomatous	infections	
(fungal	or	mycobacterial),	malignancy	and	
lymphoproliferative	disorders

Disadvantages:

o Lymphocytosis and CD4/CD8	ratio	are	highly	variable	

o 10%	to	15%	of	cases	have	a	normal	cell	count
o 12%	may	have	an	inverted	ratio	below	1.0	

(predominance	of	CD8+ cells

Pedro	et al.	J.	Clin.	Med.	2019,	8,	1327
Kantrow et al.	European Respiratory Journal 1997	10:	2716-2721

CD103+CD4+/CD4+ ratio
o Cutoff	point	of	0.45
o AUC	0.86	(95%	CI):	0.78–0.94
o Sensitivity:	81%;	specificity:	78%
o Better	diagnostic	performance	for	

sarcoidosis	even	for	those	with	a	
CD4+/CD8+	ratio	<3.5

sarcoidosis	(n = 41)	
and	other	ILD	(n = 45)

Mota P	et	al.	Respir.	Med.	2012,	106,	1014–1020



• EBB	has	a	lower	diagnostic	yield	than	TBLB

• ≥3	samples	from	different	sites,	such	as	main	carina,	
subsegmental carina	and/	or	endobronchial	nodules

• Should	be	taken,	even	in	the	absence	of	typical	sarcoidosis	
characteristics

• A	very	low	risk procedure

o Potential	complications:	extensive	cough,	intolerance	
and	minor	bleeding

Endobronchial	Biopsy	(EBB)

51-year-old	Caucasian woman,	diagnosed with sarcoidosis
Isolated endobronchial granuloma

Bonifazi et	al.	Seminars	in	Respiratory	and	Critical	Care	Medicine	2017



Transbronchial	Lung	Biopsy	(TBLB)
• Diagnostic	yield	varies	according:

o to	the	operator’s	experience

o radiological	Scadding stages	–
stage	I:	66%;	
stage	II:	80%;	
stage	III:	83%

o normal	(66%)	vs	abnormal	mucosa	(79%)

o combination	with	other	techinques –
TBLB	69%;																																																			
TBLB	+	EBB	81% ;																																									
TBLB	+	EBB	+	cTBNA 87%

• ≥4	samples	from	different	segments

Benzaquen et al.	Current Opinion in	PulmonaryMedicine	2017; 23(5),	433–438 |	Goyal et al.	J	Bronchol Intervent Pulmonol 2014;21:220–226	|	Images source:	https://bronchoscopy.org/art-of-bronchoscopy

1. Locate pleura 2. Pull forceps
back by 1.5-2 cm

3. Open the forceps
during inspiration

4. Advance forceps during
exhalation



• Randomized	clinical	multicenter	trial	(14	centers	in	6	countries)
• 304	consecutive	patients	with	suspected	pulmonary	sarcoidosis	(stage	I/II)

Von	Bartheld et	al.	JAMA.	2013;309(23):2457-2464



cTBNA vs	EBUS-TBNA	in	sarcoidosis
Study/Year Study	Design No.

Pts
Study	Protocol Main	results

Oki	et	al.
Respirology 2007

Prospective	study
Stage	I	and	II

15 EBUS-TBNA	(22G)	followed	by	
cTBNA (19G)	at	same	site	of	
EBUS

• EBUS-TBNA:	13/14	(93%);
• cTBNA:	13/14	(93%);
• both:	14/14	(100%)

Tremblay	et	al.
Chest 2009

Prospective	RCT	study
Stage	I	and	II

50 cTBNA (19G)	vs	EBUS-TBNA	
(22G);	50%	underwent	EBB	
and	38-40%	TBLB

• EBUS-TBNA:	4	LN	groups;	DY	
20/24	(83%);	Sens	83%

• cTBNA:	2	LN	groups;	DY	14/26	
(54%);	Sens 61%

• EBUS-TBNA	procedure	time,	10	
min longer.

Gupta	et	al.	
Chest	2014

Prospective	RCT	study
Stage	I	and	II

130 cTBNA (21G)	vs	EBUS-TBNA	
(21G);	93-94%	underwent	
EBB	and	92-94%	TBLB

• EBUS-TBNA:	41/55	(74.5%)

• EBUS-TBNA	+	EBB	+	TBLB:	92.7%
• cTBNA:	30/62	(48%)
• cTBNA +	EBB	+	TBLB:	85.5%



Efficacy	and	safety	of	EBUS-TBNA	in	sarcoidosis

Agarwal	et	al.	Respir Med	2012;106:883-892

A	systematic	review	and	meta-analysis:
• 15	studies	(553	patients	of	sarcoidosis)
• Diagnostic	yield	ranged	from	54	to	93%	
• Pooled	diagnostic	79%	(95%	CI,	71-86%)	

• Only	five	minor	complications	reported
o Airway	edema/hypoxemia	(n=2)
o Minimal	pneumothorax
o Minor	bleeding
o Prolonged	cough

ROSE*

*

*

*

*

*



Our	experience

Neves	et	al.	

74%	stage	I
26%	stage	II

• Final	diagnosis	of	sarcoidosis	in	39/48	(81%)
• Diagnostic	yield	of	EBUS-TBNA	was	73%
• Sensitivity	67%
• Specificity	100%
• NPV	41%

EBUS-TBNA



Tournoy et	al.	JTO	2009

EUS	in	sarcoidosis

Study/Year No.
Pts

Sensitivity

Annema et al.	ERJ	2005 51 EUS-FNA:	82%

Iwashita	et	al.	
Endoscopy 2008	

41 EUS-FNA:	78%

Von	Bartherld et	al.	
Endoscopy 2010

101 EUS-FNA:	87%	(cytology	+	cell-block)
(stage	I,	92%;	stage	II,	77%)

Kocoń	et	al.	Pol	Arch	
Intern	Med	2017

100 EUS-FNA:	75%
EUS-b-FNA:	62%
EBB	+	TBLB	+	cTBNA:	64%

Filarecka et	al.	Pol	Arch	
Intern	Med	2020

50 EBUS-TBNA:	77%
EUS-b-FNA:		70%
EBUS-TBNA	(≥2) +	EUS-b-FNA	(≥2):	92%



ISA	trial
EBUS	vs	EUS-B	for	diagnosing	sarcoidosis

RCT	(4	continents,	9	countries,	13	hospitals)

N=167 N=155

N=322

Kalverda et	al.	ERS	Congress	2018

• 85%	confirmed	sarcoidosis
• Granuloma	detection	rate	was	73%	overall*

o 75%	EBUS-TBNA	vs	70.3%	EUS-b-FNA	(NS)

• Overall	sensitivity	85%
o 84%	EBUS-TBNA	vs	87%	EUS-b-FNA	(NS)

• No	major	complications

*independet of	needle	type

Standard	22G	vs	ProCore 25G



• Retrospective	report	of	5	cases with	sarcoidosis	(stage	
I/II)	who	developed	mediastinal	abscesses	after	EUS-
FNA	of	subcarinal lymph	nodes

• Use	of	prophylactic	antibiotic	treatment?

Infectious	complications	with	EUS-FNA

von	Bartheld et	al.	Respiration	2014	|	von	Bartheld et	al.	Gastrointestinal	Endoscopy	2012



Sarcoidosis Lung cancer P-value

Shape Round 64% 86% 0.089Oval 36% 14%

Margin Distinct 71% 56% 0.113Indistinct 29% 44%

Echogenicity Homogeneous 88% 32% <0.001Heterogeneous 12% 68%

Germinal	center structure Present 71% 27% <0.001Absent 29% 73%
Sarcoidosis Cancer

Imai	et	al.	N	Intern	Med	2013

Echoic	Findings	of	lymph	nodes	with	Sarcoidosis

Cancer	(n=19) TB	(n=15) Sarcoidosis	(n=56) P-value

Mediastinal	LN	size 3.96	cm 2.61	cm 2.44	cm 0.004

Hilar	LN	size 1.48	cm 1.81	cm 2.39	cm 0.001

Oval	shape 89.5	% 86.7	% 67.9	% 0.09

Conglomeration 5.3	% 60	% 94.6	% <0.001

Septal	vessel 15.8	% 13.3	% 55.4	% 0.002

Distinct	margin 47.4	% 13.3	% 73.2	% <0.001

Heterogeneous 100	% 93.3	% 50	% <0.001

Calcification 0 40	% 7.1% <0.001

Central	hilar	sign 21.1	% 40	% 50	% 0.08

Coagulation	necrosis sign 31.6	% 93.3	% 8.9	% <0.001 Cheng	et	al.	J	Ultrasound	Med	2020

LN	≥20	mm	usually	
are	diagnostic



Absence	of	the	conglomeration	sign	and	the	
septal	vessel	sign	and	presence	of	coagulation	
necrosis	sign

Sensitivity,	% Specificity,	%

Conglomeration	sign 94.6	(85.1–98.9) 70.5	(52.5–84.9)

Septal	vessel	sign 60.8	(46.1–74.2) 84.4	(67.2–94.7)

Echoic	Findings	of	lymph	nodes	with	Sarcoidosis

Cheng	et	al.	J	Ultrasound	Med	2020



Tecnhical aspects
Rapid	On-Site	Evaluation	(ROSE)

Granuloma	
detection	rate

cTBNA without	ROSE 68%
cTBNA with	ROSE 89%
EBUS-TBNA	without	ROSE 84%
EBUS-TBNA	with	ROSE 83%

Madan	et	al.	J	Bronchol Intervent Pulmonol 2017	

Does	needle	size	matters?
Granuloma	

detection	rate
Ref.

Conventional	22G	needle
ProCore 25G	biopsy	needle

119/162	(73%)
117/160	(73%)	

Kalverda et	al.	ERS	Congress	
2018

21G	needle
22G	needle

57/74	(77%)
54/69	(78.3%)

Muthu	V,	Gupta	N,	et	al.	
Chest 2016

19G	needle* 14/15	(93.3%)
13/14	(93.3%)

Balwan A.	J	Bronchol Interv
Pulmonol 2018

Tyan	et	al.	Respiration 2017
*under	investigation,	no	large	comparative	studies

Number	of	needle	passes
Oki	et	al.	Respiration	2018

63

75
82 85 86 88

1 2 3 4 5 6

GRANULOMA	DETECTION	 RATE

Number	of	passes

,	%

%• EBUS-TBNA	identified	granulomas	in	81/92	(88%)	patients
• The	cumulative	yields	of	2	passes	per	lesion	for	2	lesions	(total	of	4	passes)	

was	86%,	and	of	4	passes	for	single	lesions	was	84%	
• If	ROSE	is	not	available,	at	least	4	passes	per	patient	for	either	single	or	

multiple	lesions	is	recommended
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Table  4  Diagnostic  performance  of  EBUS-TBNA  with  and  without  ROSE.

ROSE  (n  =  41)  Non-ROSE  (n  =  40)

Nondiagnostic  cases  17  (n  =  7)  20  (n  =  8)
Mediastinal/hilar  lesions  investigation  21  (n  =  6)  25  (n  =  8)
Lung cancer  staging  8  (n  =  1)  0  (n  =  0)

Sensitivity (nondiagnostic  included)  89  (71)  74  (52)
Mediastinal/hilar  lesions  investigation  85  (65)  69  (46)
Lung cancer  staging  100  (88)  100  (100)

Specificity 100  100
PPV 100  100
NPV (nondiagnostic  included) 70  (41) 69  (46)

Mediastinal/hilar  lesions  investigation 50  (25) 46  (29)
Lung cancer  staging 100  (80) 100

Accuracy (nondiagnostic  included)a 91  (76)  83  (66)
Mediastinal/hilar  lesions  investigationb 87  (69)  77  (57)
Lung cancer  stagingc 100  (92)  100  (100)

Data are presented as %.
a p-Value = 0.08 (0.20).
b p-Value = 0.10 (0.21).
c p-Value = NA (0.13).

of  the  presence  of  lymph  node  tissue  or  the  acquisition  of
a  specific  diagnosis  and,  at  the  same  time,  helps  selecting
additional  studies  such  as  immunocytochemistry,  microbi-
ology,  flow  cytometry  and  molecular  studies.  The  question
is  if  this  information  substantially  contributes  to  increase
diagnostic  accuracy  of  the  test.

In  this  study,  we  found  no  statistically  significant  differ-
ence  between  the  ROSE  group  and  non-ROSE  group  in  terms
of  sample  adequacy.  However,  we  found  an  important  trend
toward  having  more  adequate  samples  with  ROSE  in  patients
for  whom  the  purpose  of  the  exam  was  the  study  of  hilo-
mediastinal  lesions  (93%  of  patients  with  adequate  samples
in  ROSE  group  vs.  75%  in  non-ROSE  group,  p  =  0.06).

In  the  non-ROSE  group,  sample  adequacy  might  have  been
improved  by  the  performance  of,  at  least,  four  punctures
per  lesion.  Studies  have  reported  that  three  aspirates  per
lesion  maximized  the  yield  of  EBUS-TBNA  for  the  staging
of  lung  cancer.10 For  the  acquisition  of  high-quality  tissue
for  molecular  profiling  for  lung  cancer  genotyping,  Yarmus
et  al.11 showed  that  a  minimum  of  four  needle  passes  per
lesion  were  needed.

Regarding  diagnostic  accuracy,  despite  the  lack  of  sta-
tistical  significance,  it  was  higher  in  ROSE  group  than  in
non-ROSE  group  in  the  investigation  of  hilo-mediastinal
lesions  (87%  in  ROSE  group  vs.  77%  in  non-ROSE  group,
p  =  0.10).  Previous  studies  have  suggested  that  on-site  eval-
uation  of  TBNA  specimens  increase  the  diagnostic  yield.12

Gu  et  al.,13 in  a  meta-analysis,  also  found  this  tendency
to  get  better  results  with  ROSE,  but  the  heterogene-
ity  between  the  studies  hampered  obtaining  satisfactory
results.  On  the  other  hand,  Oki  et  al.,7 in  a  randomized
study,  and  Griffin  et  al.,8 in  a  retrospective  study,  found
that  ROSE  did  not  significantly  increase  the  diagnostic  yield
of  EBUS-TBNA.  Concerning  conventional  TBNA,  recent  ran-
domized  studies  of  Trisolini  et  al.14 and  Yarmus  et  al.15 also
showed  no  benefit  on  diagnostic  yield  related  to  the  use  of
ROSE.

Relatively  to  lung  cancer  staging,  we  did  not  find  advan-
tages  of  ROSE  either  in  sample  adequacy  or  in  diagnostic
accuracy.  Therefore,  in  this  study,  ROSE  was  more  useful
for  mediastinal  lesions  diagnosis  than  for  lung  cancer  stag-
ing.  The  lack  of  benefit  of  ROSE  in  lung  cancer  staging  could
be  explained  by  the  small  sample  size  of  this  subgroup  of
patients.  Consequently,  these  results  need  to  be  confirmed
in  larger  samples.

To achieve  the  final  diagnosis,  the  patients  of  non-ROSE
group  needed  more  additional  procedures.  However,  this
fact  can  be  justified  by  the  higher  prevalence  of  reactive
lymph  nodes  in  this  group  that  required  additional  investi-
gation.

ROSE  during  EBUS-TBNA  decreased  the  number  of  punc-
tures  per  procedure.  However,  the  increase  in  the  number
of  punctures  in  non-ROSE  group  was  not  associated  to  a
higher  complication  rate.  These  results  are  in  accordance
with  other  publications.6,7

This  study  enrolled  an  unselected  group  of  consecutive
patients,  with  various  diagnostic  suspicions,  who  performed
EBUS-TBNA.  Therefore,  it  confirms  the  usefulness  of  EBUS-
TBNA  as  the  initial  test  not  only  for  lung  cancer  diagnosis  or
staging  but  also  for  investigation  of  hilo-mediastinal  lesions
observed  in  computerized  tomography  (e.g.  in  the  diagnosis
of  sarcoidosis).

Some  limitations  of  this  study  have  to  be  addressed.  The
sample  was  heterogeneous  and  too  small  to  demonstrate,
unequivocally,  the  advantage  of  ROSE  regarding  adequacy
of  samples  and  diagnostic  accuracy  of  EBUS-TBNA.  There-
fore,  no  statistical  significant  difference  between  the  two
groups  was  achieved.  There  only  was  a trend  to  obtain  bet-
ter  results  in  ROSE  group  when  the  purpose  was  the  diagnosis
of  hilo-mediastinal  lesions.  Being  an  observational  study,
some  confounding  variables  could  not  be  controlled,  such
as  the  fact  that  ROSE  group  had  been  evaluated  before  the
non-ROSE  group  and  the  interventional  pneumologists  had
acquired  more  experience.

Rev Port Pneumol. 2015;21(5):253---258
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Abstract
Background:  Rapid  on-site  evaluation  (ROSE)  has  the  potential  to  increase  endobronchial
ultrasound-guided  transbronchial  needle  aspiration  (EBUS-TBNA)  accuracy  in  the  diagnosis  of
mediastinal  lesions  and  lung  cancer  staging.  However,  studies  have  reported  controversial
results.

The purpose  of  our  study  was  to  evaluate  the  influence  of  ROSE  on  sample  adequacy  and
diagnostic accuracy  of  EBUS-TBNA.
Methods:  Prospective  observational  study  that  enrolled  81  patients  who  underwent  EBUS-TBNA
for investigation  of  hilo-mediastinal  lesions  or  lung  cancer  staging.  The  first  41  patients  under-
went EBUS-TBNA  with  ROSE  (ROSE  group)  and  the  last  40  patients  without  ROSE  (non-ROSE
group). Sample  adequacy  and  diagnostic  accuracy  of  EBUS-TBNA  in  both  groups  were  compared.
Results: Adequate  samples  were  obtained  in  93%  of  the  patients  in  the  ROSE  group  and  80%
in non-ROSE  group  (p  =  0.10).  The  diagnostic  accuracy  of  EBUS-TBNA  was  91%  in  ROSE  group
and 83%  in  non-ROSE  group  (p  =  0.08).  Analyzing  the  EBUS-TBNA  purpose,  in  the  subgroup  of
patients who  underwent  EBUS-TBNA  for  investigation  of  hilo-mediastinal  lesions,  these  differ-
ences between  ROSE  and  non-ROSE  group  were  higher  compared  to  lung  cancer  staging,  93%  of
patients with  adequate  samples  in  the  ROSE  group  vs.  75%  in  the  non-ROSE  group  (p  =  0.06)  and
87% of  diagnostic  accuracy  in  ROSE  group  vs.  77%  in  non-ROSE  group  (p  =  0.10).
Conclusions:  Despite  the  lack  of  statistical  significance,  ROSE  appears  to  be  particularly  useful
in the  diagnostic  work-up  of  hilo-mediastinal  lesions,  increasing  the  diagnostic  yield  of  EBUS-
TBNA.
© 2014  Sociedade  Portuguesa  de  Pneumologia.  Published  by  Elsevier  España,  S.L.U.  All  rights
reserved.
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Table  2  Adequacy  of  cytological  samples.

Patients  Adequate  sampling

ROSE  group  Non-ROSE  group  p-Value

Total  of  patients,  n/total  (%)  38/41  (93)  32/40  (80)  0.10
Investigation  of  mediastinal/hilar  lesions  etiology,  n/total  (%)  27/29  (93)  24/32  (75)  0.06
Lung cancer  staging,  n/total  (%) 11/12  (92)  8/8  (100)  1.00

respectively,  with  non-diagnostic  samples.  Adding  the  non-
diagnostic  samples  to  false  negative  samples,  diagnostic
accuracy  decreased  to  76%  in  ROSE  group  and  66%  in  non-
ROSE  group  (p  =  0.20).

Performance  measures  of  EBUS-TBNA  according  to  the
indication  of  the  exam  were  separately  calculated  (Table  4):
for  hilo-mediastinal  lesions  investigation,  diagnostic  accu-
racy  of  EBUS-TBNA  was  87%  in  ROSE  group  vs.  77%  in
non-ROSE  group  (p  =  0.10);  for  lung  cancer  staging  diagnostic
accuracy  was  100%  in  both  groups.

The  number  of  punctures  per  procedure  was  significantly
lower  in  the  ROSE  group  (3.4  ±  1.7  vs.  4.5  ±  1.7  punctures,
p  = 0.002).

In  both  groups  there  were  no  complications.

Discussion

One  of  the  main  concerns  of  EBUS-TBNA  is  the  quality  of  the
sample  obtained.  ROSE  allows  the  immediate  confirmation

Table  3  Results  of  EBUS-TBNA  and  final  diagnosis.

EBUS-TBNA  findings  Patients  (final  diagnosis),

ROSE  (n  =  41)  Non-ROSE  (n  =  40)

Malignant
Primary  lung  cancer

Adenocarcinoma  6  4
Squamous cell  carcinoma 1  1
NSCLC-NOS  5  1
Small cell  carcinoma 0  2

Metastatic  carcinoma 0  1
Lymphoma  1  0
Malignant neoplasia  1  2

Benign
Sarcoidosis  8  2
Tuberculosis  0  1
Aspergillosis  1  0
Bronchogenic  cyst  1  0

Negative for  malignancy  (or
reactive  adenopathy)

10  (3  FN:  1  non-small  cell
carcinoma,  2  sarcoidosis;  7  TN:
2 silicosis,  5  unchanged  with  6
months  of  follow-up)

18  (5  FN:  1  small  cell  carcinoma,  1
occult  carcinoma,  1  lymphoma,
1  sarcoidosis,  1  granulomatous
disease  unspecified;  11  TN:
unchanged  with  6  months  of
follow-up;  2  inconclusive:  lost
to follow-up)

Nondiagnostic  samples
Inconclusive  samples  4  (1  small  cell  carcinoma,  1

lymphoma,  1  sarcoidosis,  1
tuberculosis)

0

Nonrepresentative  samples  3  (2  sarcoidosis,  1  inconclusive  ---
lost to  follow-up)

8  (1  lymphoma,  1  sarcoidosis,  2
bronchogenic  cyst,  2
unchanged  with  6  months  of
follow-up,  2  inconclusive  ---  lost
to  follow-up)

NSCLC-NOS, non-small cell lung carcinoma not otherwise specified; FN, false negatives; TN, true negatives.
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Transbronchial	lung	cryobiopsy	(TBLC)

**Unlikely	sarcoidosis	(ULS):	clinical	presentations	and/or	
radiological	appearance	not	suggestive	of	sarcoidosis

**

Granuloma	detection	rate	
in	suspected	sarcoidosis
20/22	(91%)

Without adenopathies
BAL	Lymphocytes	32±14%
CD4/CD8	ratio	2±1.3

*	Micronodularity (n=6)
Adenopathy	(n=1)
BAL	Lymphocytes	22.9±14.4%
CD4/CD8	ratio	3.4±1.7

*

Jacob	et	al.	ERJ	Open	Res	
2019;	5:	00203-2019



Transbronchial	lung	cryobiopsy	(TBLC)

• Particularly	helpful	in	cases	without	significant	adenopathy	with/without	parenchymal	abnormalities

• Avoids	surgical	lung	biopsies	in	atypical	cases

• TBLC	should	be	restricted	to	patients	with	suspected	sarcoidosis	and	inconclusive	TBLB,	in	whom	an	

alternative	diagnosis	is	likely

Aragaki-Nakahodo et	al.	Respir Med.	2017	Oct;131:65-69

Diagnostic	yield	for	EBUS-FNA	

and	TBLC	was	100%



TBLB	versus	TBLC

TBLB TBLC

Diagnostic yield 80-83% 67-91%

Features Minimal	sedation
Flexible bronchoscope

General	anaesthesia
Rigid bronchoscope

Limitations Crush	artifacts	(do	not	
represent	the	lung	
architecture)
Small	size

Costly
May require hospitalization

Complications Bleeding 1.3-4%
Pneumothorax 2-5.5%
Mortality 0.2%

Bleeding 3.1-15.6%
Pneumothorax 11-15.6%
Mortality 3%

Rajagopala S.	Lancet	Respir Med.	2018	|	Jacob	et	al.	ERJ	Open	Res	2019;	5:	00203-2019	|	Aragaki-Nakahodo et	al.	Respir Med.	2017	Oct;131:65-69



MAIN	TAKE	HOME	MESSAGES

EBUS	allows	the	selection	of	the	best	possible	areas	for	sampling	avoiding	regions	with	increased	vascularity	and	
extensive	calcification

EBUS/EUS-B-FNA	is	the	first-line	diagnostic	tool	in	sarcoidosis	stages	I	and	II
o High	yield	(80-90%,	better	in	stage	I	and	when	different	techniques	are	combined)
o ≥4	needle	passes	per	patient	if	no	ROSE
o Safe	(more	complications	with	EUS-FNA,	or	when	combined	with	EBB	and	TBLB)

TBLC	should	be	restricted	to	patients	with	suspected	sarcoidosis	and	inconclusive	TBLB

BALF	lymphocytosis and a	CD4/CD8	ratio	≥3.5	support the diagnosis of sarcoidosis in	patients with a	typical clinical picture

TBLB	+	EBB	has high diagnostic yield	in	sarcoidosis patients with abnormal	mucosa



Pedro	et	al.	J.	Clin.	Med.	2019,	8,	1327;	doi:10.3390/jcm8091327
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