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Objectifs des prélèvements 

•  Obtenir du matériel pour affirmer le diagnostic 
•  Préciser le sous-type histologique 
•  Définir le statut mutationnel dans les stades IV 
•  Définir le statut PDL1 dans les stades III et IV 
 
•  Avoir un staging précis 
 



Cas 1: tumeur proximale 

•  Fibroscopie bronchique 
  39 études, 4500 patients 
    Se = 88 % 
 

 - aspiration bronchique 
 Se = 50 % 
 - brosse pour cytologie 
 Se = 59 % 
 - biopsies bronchiques 
 Se = 74 % 

Rivera, Chest, 2013  

•  diagnostic 
•  staging bronchique précis 



  Nombre de biopsies 

The original diagnostic hematoxylin and eosin-stained
sections were retrieved from the departmental files and re-
viewed. The number of tissue fragments in the sample and the
number showing tumor were recorded. The final histologic
diagnosis was recorded together with any use of immunohis-
tochemistry or other special staining techniques for the pur-
poses of diagnosis.

Computer-aided digital morphometry was used to mea-
sure tumor area. This was performed using a “Color View-II”
digital camera (Soft Imaging Systems GmbH, Munster, Ger-
many) that was attached to an Olympus BX41 light micro-
scope. Digital images of the biopsies were captured at low
power using a 2! lens and then analyzed using “AnalySIS”
software (Soft Imaging Systems). Total tissue area, which
included tissue fragments devoid of tumor, and total tumor
area were calculated, and the tumor area was expressed as a
percentage of the total tissue area.

Statistical analysis of data was undertaken using the
PRISM software statistical package using analysis of vari-
ance or Mann-Whitney tests where appropriate.

RESULTS
The general characteristics of the patients and their

tumors are shown in Table 1. Squamous cell carcinoma was
the dominant specific tumor type diagnosed on bronchial
biopsy (39% of cases), followed by small cell lung carcinoma

FIGURE 1. Histogram showing mean proportion of tumor
in bronchial biopsy samples for different tumor cell types. p
values expressed are for calculations based on mean values
of tumor area. *The difference in median tumor area be-
tween non-small cell lung cancer, not otherwise specifiable
(NSCLC, NOS) and adeno and squamous cell carcinomas is
significant (p " 0.05).

TABLE 1. Characteristics of Patients and Tumor Histology

Number of patients 100
Gender

Male 57
Female 43

Age (yr)
Mean 67.6
Range 51–83

Histological diagnosis
Adenocarcinoma 11
Squamous 39
Small cell carcinoma 28
Other 2
Non-small cell carcinoma, NOSa 20

In the “other” category, one case was considered large cell neuroendocrine carci-
noma and the other was an adenoid cystic carcinoma.

a “Non-small cell carcinoma, NOS” refers to non-small cell carcinoma, not other-
wise specifiable on the bronchial biopsy specimen.

TABLE 2. Flexible Bronchoscopic Biopsy Samples: Tissue Fragment Numbers, Area of Sample (%) Replaced by Tumor, and
Histological Type

All Cases Small Cell All NSCLC Adenocarcinoma Squamous Non-small Cell, NOS

No. of cases 98 28 70 11 37 20
Total no. of fragments

Mean (range) 3.9 (1–14) 3.4 (1–5) 4.2 (1–14) 4.6 (3–8) 4.1 (1–14) 3.9 (1–7)
Median number 4 4 4 4 4 4
Sum 386 96 290 51 152 79

Fragments with tumor
Mean (range) 2.8 (1–8) 2.9 (1–5) 2.7 (1–8) 3.3 (1–6) 2.8 (1–8) 2.0 (1–5)
Median number 3 3 2 3 2 2
Sum 272 83 189 36 105 40

Area of tumor
Mean (range) 33.4% (0.1–94) 46.5% (0.1–90) 28.2% (0.1–94) 32.1% (3–94) 31.1% (1–89) 19.6% (0.1–74)
Median 28% 49% 22% 23% 27% 10%

The “all NSCLC” group includes the adenoid cystic and large cell neuroendocrine carcinoma case.
NSCLC, non-small cell lung cancer; NOS, not otherwise specifiable.
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  Qualité des biopsies 

Hetzel, Eur Respir J, 2012 
the two largest tumour entities in this collective: NSCLC and
SCLC (table 4). The proportion of nondiagnostic results in
patients with NSCLC and SCLC was lower after cryobiopsy
than after forceps biopsy: NSCLC, 5.5% (95% CI 2.8–9.6) versus
11.8% (95% CI 7.6–17.2) and SCLC, 3.6% (95% CI 0.4–12.3) versus
16.1% (95% CI 8.0–27.7) (table 4). The cryobiopsy group shows a

considerably smaller 95% confidence interval in comparisonwith
the forceps group regarding the nondiagnostic outcomes of
NSCLC and SCLC. This indicates that, cryobiopsy not only serves
as a more sensitive but also as a more reliable tool than forceps
biopsy for diagnosis.

No difference was found with respect to the time needed for
biopsy and subsequent bleeding control between the groups
5.05¡ 4.54 versus 5.25¡ 4.20 min for cryobiopsy and forceps
biopsy, respectively. The number of samples taken differed in
favour of cryobiopsy (3.24¡ 1.16 versus 3.45¡ 0.95; p,0.001).
Positioning judgement was not different between the groups,
although there was a trend in favour of the cryobiopsy (p50.068,
data not shown). There was significantly more bleeding in the
cryobiopsy group compared with the forceps group (p50.009;
table 5); however, the number of bleeding complications needing
any intervention for bleeding control did not differ between the
groups (p50.90). APC was required in 13 patients from the
cryobiopsy group compared with eight patients in the forceps
group. Tamponade was required in two patients in each group.
All other episodes of bleeding were managed by instillation of
ice-cold saline or vasoconstrictive drugs. No surgical interven-
tions for bleeding control were needed and no fatal events
occurred.

DISCUSSION
This is the first multicentre, prospective, randomised, single-
blinded, controlled trial evaluating the novel cryobiopsy techni-
que in comparison with our current standard technique using
forceps. Wewere able to demonstrate that a greater proportion of
patients with an endobronchial lesion suspicious for malignancy
has a definite diagnosis when a cryobiopsy is performed (95%)

TABLE 2 Diagnostic and nondiagnostic biopsies for each
biopsy technique in patients with maligancy

F orc e p s C ry o pro b e p-v a lu e

O v e r a ll

Diagnostic 239 (85.1) 268 (95.0) ,0.001

Nondiagnostic 42 (14.9) 14 (5.0)

E x o p h ytic tu m o ur

Diagnostic 170 (89.5) 178 (97.3) 0.003

Nondiagnostic 20 (10.5) 5 (2.7)

S u b m u c o s a l tu m o u r

Diagnostic 69 (75.8) 90 (90.9) 0.005

Nondiagnostic 22 (24.2) 9 (9.1)

Data are presented as n (%), unless otherwise stated. Biopsies are shown in

relation to each biopsy group and subgroup analysis of exophytic and

submucosal tumours. Cryobiopsy was superior over forceps biopsy in the

diagnosis of exophytic and submucosal tumours.

TABLE 3 Procedures used to obtain the final malignant
diagnosis after nondiagnostic forceps biopsy
and cryobiopsy

F orc e p s C ry o pro b e

S u b j e cts 42 14

T y p e of pro c e d ur e for fin a l d i a g n o s is

Cryobiopsy 14 0

Forceps 14 3

Forceps + cytology 2 0

Forceps + catheter biopsy 0 1

Cervical lymph node biopsy 2 0

Catheter biopsy 0 1

Brush cytology 1 0

Cytology 2 0

Liver function 0 1

Transbronchial biopsy of a peripheral nodule 2 0

TBNA 0 2

Transcranial fine needle aspiration 1 0

Punch biopsy 0 2

Lymph node biopsy 0 1

Biopsy from stomach metastasis 0 2

Mediastinoscopy 1 0

Surgery 3 1

Data are presented as n. The procedures used to obtain the final diagnosis after

nondiagnostic procedures differed in the forceps biopsy and the cryobiopsy

group. There was no preferred second choice method. TBNA: transbronchial

needle aspiration.

TABLE 4 Numbers of nondiagnostic biopsies for each
biopsy technique

T w o m o st c o m m o n

tu m o ur ty p e s

F orc e p s C ry o pro b e p-v a lu e

N S C L C

n/N 23/195 11/201 0.025

% (95% CI) 11.8 (7.6–17.2) 5.5 (2.8–9.6)

S C L C

n/N 10/62 2/56 0.024

% (95% CI) 16.1 (8.0–27.7) 3.6 (0.4–12.3)

NSCLC: nonsmall cell lung cancer; SCLC: small cell lung cancer.

TABLE 5 Biopsy-related bleeding for each biopsy group

T y p e of b l e e d in g F orc e p s C ry o pro b e p-v a lu e

N o n e 91 (30.6) 59 (19.9) 0.009

M il d # 153 (51.5) 183 (61.8)

S e v e r e" 53 (17.8) 54 (18.2)

Data are presented as n (%), unless otherwise stated. #: no intervention; ": at

least one intervention for bleeding control applied.
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 COMPTE RENDU DE FIBROSCOPIE BRONCHIQUE 
 
Date et heure de la fibroscopie : 02/06/2010   15:32 
Réalisée : à Lavoisier 
 
Patient : R. L. NIP : «NIP» 
 
Date de naissance : xx/xx/xx 
 
Motif de la fibroscopie : Masse LID suspecte. 
 

Non fumeur          Sevré                Tabagisme actif  
Antécédent   de cancer  broncho-pulmonaire 

     

  extra-thoracique 

     

 
Suspicion  de cancer broncho-pulmonaire  localisé 

     

  métastatique 

     

 
 

Destinataires : 
 Dr SOUIDI  

     

      

     

 
 
Introduction nasale du fibroscope N° 20 BF 160 Olympus 1301143  après une anesthésie 

locale à la XYLOCAINE       

     

    .        

Pharynx  aspect normal, 

     

 Larynx  aspect normal, 

     

 Trachée  aspect normal, 

     

 Carène  aspect normal 

     

 

Arbre bronchique droit : anormal      avec sténose bourgeonnante de l'apicale du LID 

Arbre bronchique gauche : normal      

     

 
 

On réalise plusieurs types de prélèvements 
 

 Une fibro-aspiration pour recherche :  
 bactériologique standard 
 d’actinomycose  
 de nocardiose 
 d’anaérobie 

 de mycobactérie 
 d’Aspergillus  
 de cellules tumorales  

 
 des biopsies bronchiques : 
pot n°1    en zone saine  Carène  

     

  x 2     
pot n°2    en zone saine  Eperon LSD  

     

  x 2     
pot n°3    en zone pathologie   Bourgeon  LID  x 5  pour biologie moléculaire si CBNPC  
 Des biopsies pour congélation  Bourgeon LID x 2 

     

 
 

 Brosse pour cytologie Bourgeon LID 

     

 
 

 

Tolérance : bonne  
 
En Conclusion : très forte suspicion de K bronchique. URGENT++  -     
 
Fait le : 2/06/2010 par : Dr SOUIDI     

     

 
 
Avant l’anesthésie locale, j’ai informé le patient des modalités de la fibroscopie, des objectifs de 
l’examen et des risques éventuels. 

 

 
Etiquette 

Durée de fixation 

Protocole de coupe différent 

Nombre de biopsies 

+++ 



Cas 2: nodule périphérique 
•  Fibroscopie bronchique 
34 études, 5700 patients 
 

 - aspiration bronchique          Se = 15 % 
 - biopsies bronchiques           Se = 20 % 
 - lavage broncho alvéolaire    Se = 43 % 
 - biopsies trans bronchiques  Se = 57 % 

Rivera, Chest, 2013  

Steinfort, ERJ, 2011 
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of the procedure, was noted in four patients (8%). No 
signifi cant bleeding was reported, and no procedure-
related pneumothoraces occurred. 

 Univariate analysis is reported in  Table 2  . Multi-
variate analysis identifi ed the presence of a bronchus 
sign ( P   5  .005) as the only variable conditioning ENB 
diagnostic yield with an OR of 7.6 (95% CI, 1.8-31.7). 
ENB obtained a diagnosis in 79% (30/38) of cases 
in which a bronchus sign was identifi ed during pre-
procedure planning, but only in 31% (4/13) without 
an identifi able bronchus sign ( Fig 2  ). 

 Discussion 

 The diagnostic yield of ENB reported in our study 
is in consonance with published data. In general, 
ENB yields do not exceed 67% to 74%.  8-11   One study 
comparing ENB with radial endobronchial ultra-
sound probe-guided navigation showed an even lower 
yield of 60%, although the combination of both tech-
niques obtained a diagnosis in 88% of patients.  8   In 
that study, ENB biopsies using only forceps without 
fl uoroscopic guidance were diagnostic in only 29% 
of cases when the nodule was located in the lower 
lobes. This pitfall of ENB is directly related to dia-
phragmatic excursion, because respiratory gating is 
not possible with ENB, and may be an indication for 
combined ENB and fl uoroscopic guidance, which 
was routinely used in prior studies.  13   Another pro-
spective study from the Cleveland Clinic combining 
ENB and fl uoroscopy reported better results with a 
74% diagnostic rate,  9   whereas the largest study pub-
lished to date reported a 70% diagnostic yield of ENB 
in 248 patients.  11   

 Although TTNA yields are better (64%-97%), this 
technique is associated with greater morbidity.  14   
Another publication confi rms the excellent results 

 The diagnostic yield of ENB in the study popula-
tion was 67% (34/51 bronchoscopies were diagnostic 
of 20 non-small cell carcinomas, two carcinoid tumors, 
four metastatic nodules, three cases of TB, one bron-
chiolitis obliterans, two abscesses, one bronchogenic 
cyst, and one case of focal fi brosis). Nondiagnostic 
cases prompted additional procedures, including fi ve 
TTNAs, four surgical biopsies, one repeat bronchos-
copy, and one upper esophageal endoscopy to diag-
nose 11 patients (seven non-small cell carcinomas, 
one small cell carcinoma, one atypical hyperplasia, 
and two cases of TB). Five high-risk patients under-
went CT imaging at follow-up. In two cases in which 
ENB-guided biopsy was inconclusive, the nodules 
disappeared during follow-up, one patient had no 
growth on CT imaging, and two patients had progres-
sion on CT imaging. One patient was lost to follow-up. 
Mild hypoxemia, which did not require termination 

  Figure  1. A, Bronchus sign in a patient with a pulmonary adenocarcinoma diagnosed by electromag-
netic navigation bronchoscopy (ENB). B, Magnifi ed CT image of a pulmonary nodule with a visible 
bronchus sign. ENB was also diagnostic in this case.   

 Table 1— Patient, Nodule, and Procedure 
Characteristics  

No. patients 51
Age, y 62  6   11
Gender, M (F) 37 (14)
Nodule size, cm 2.5 (1.5-3.5)
Nodule location
 Upper lobes 31
 Middle lobe and lingula 6
 Lower lobes 12
 Hilar or mediastinal 2
Nodule FDG uptake, SUVm 4.9 (2.8-7.8)
Distance to pleura, mm 11 (2-21)
Bronchus sign, No. (%) 38/51 (74)
Divergence, mm 4.0 (3.7-5)
Minimum distance, mm 8 (4-9)
Diagnostic yield, % 67

Data are presented as counts, counts and percentages, mean  6   SD, or 
median (25-75 percentile). FDG  5  fl uorodeoxyglucose; SUVm  5  maximal 
standard uptake value.

 © 2010 American College of Chest Physicians
 by Bernard Milleron on August 17, 2011chestjournal.chestpubs.orgDownloaded from 

Se = 70 % 



Cas 2: tumeur périphérique 

 
•  Ponction trans thoracique 

sous TDM 
 Se = 92 % 

 
 
 
Complication = pneumothorax ++ 

Lacasse, Thorax, 1999  



  ADAPTATION du préleveur et du 
pathologiste aux reco et 

optimisation des prélèvements 

Ferretti, Lung Cancer, 2013 

72 G.R.  Ferretti et al. / Lung Cancer 82 (2013) 69– 75

Table 2
TTNB  data.

First series of TTNB (n = 43) Second series of TTNB (n = 48)

Mean number of biopsies 1.6 ± 1 (1–6) 1.85 ± 0.7 (1–4) NS
TTNB  mean size on HE (mm) 10.9  ± 5.1 (3–30) 12.6 ± 6.9 (3–40) NS
Mean  percentage of malignant cells 42 ± 20.3 (5–80) 42.2 ± 20.5 (5–80) NS
Mean  nb of stains performed (ALK staining excluded) 2.6 ± 1.2 (0–4) 1.1 ± 0.9 (0–4) p < 0.0001
Mean  nb of TTF1 stainings 41/43 (91%) 33/48 (62%) p = 0.0031
Mean  nb of mucin + P63 + CK5-6 stains 18/43 (42%) 5/48 (10%) p = 0.0052
Mean  amount DNA extracted (!g) 2.7 ± 2.3 (0.4–9.6) 3.8 ± 4.7 (0.7–19.9) p = 0.07
Nb  of TTNB adequate for all (EGFR RAS and ALK) molecular analyses 31/43 (72%) 44/48 (92%) p = 0.03

second one). A correlation between the amount of DNA and the size
of the TTNB was observed (p = 0.0033) (Table 2).

3.2. Complications of CT-guided biopsy

The overall pneumothorax rate was 31% (28/91) on post-biopsy
CT (Table 1), pneumothoraces measuring 9.3 mm ± 6.7 mm. One
symptomatic pneumothorax required a pigtail catheter insertion
immediately after procedure. Two pneumothoraces enlarged at
chest radiography performed 3 h after the biopsy and were drained
with a pigtail catheter. Overall, the rate of pleural drainage was 5%
in the first series (2/43) and 2% in the second one (1/48). The overall
rate of mild hemoptysis was 2% (2/91 patients); these hemoptysis
resolved spontaneously.

3.3. Histology

The length of the biopsy specimen available on sections for
analysis was 10.9 ± 5.1 mm in the first series, and 12.6 ± 6.9 mm
in the second one (ranging from 3 to 40 mm) (Table 2). According
to the IASLC/ATS/ERS classification [5], histological examination of
the core biopsies showed pulmonary primitive adenocarcinomas of
the lung with either predominant acinar pattern (n = 41; 45%), pre-
dominant solid pattern (n = 27; 30%) (Fig. 2), predominant papillary
pattern (n = 13; 14%), or predominant lepidic pattern (n = 9; 10%);
one case was diagnosed as adenosquamous carcinomas (1%). A sec-
ond pattern was sometimes observed, and it was either papillary
(n = 11; 12%), acinar (n = 13; 14%), solid (n = 7; 8%), micropapillary
(n = 4; 4%), sarcomatoid with spindle cells (n = 1; 1%) or lepidic (4;
4%) (Table 3). Concordance between the histology on TTNB and on
surgical specimens was reached for all cases (Table 4).

Fig. 2. (A) Non-small cell lung carcinomas with solid architecture (Hematoxylin–Eosin–Saffron, original magnification 200×). (B) Absence of mucin production (Kreyberg
stain, 200×). (C) No cytokeratin 5–6 immunohistochemical expression was observed (immunoperoxidase 200×). (D) Immunohistochemical expression of TTF1, favouring a
glandular differentiation (immunoperoxidase 200×).

PTT	aiguille	calibre	18	G	

PTT	aiguille	calibre	20	G	

Matériel	prélevé	selon	le	calibre	de	l’aiguille	
Merci à M. Antoine 



Recommandations staging CBNPC 
 
–  Si infiltration médiastinale  
extensive, pas d’indication à prouver le N2 
 
–  Si adénomégalie, quelque soit le SUV,  
–  Si fixation médiastinale du FDG, quelque soit la taille 

des ganglions,  
–  Si tumeur proximale, quelque soit le médiastin 
–  Si adénopathie hilaire, quelque soit le médiastin 
–  Si tumeur > 3 cm* 
prouver (ou non) le N2 ou N3 

*De Leyn, EJCTS, 2014  (ESTS) 
*Postmus, Ann Oncol, 2017 (ESMO)  
  

Cas 3 : Le médiastin 

Cancer du poumon. Bilan initial INCA.  
Detterbeck, Chest, 2013 (ACCP) 
Villman, Endoscopy, 2015 (ERS...) 
  



Cas 3:  
Le médiastin 
ponctions gg non échoguidées 

Holthy, Thorax, 2005  

 
•  Se > 60 % 
•  Morbidité = 0,3 % 

 
•     sous AL 
•     Aiguille 19 G 



EBUS 
Se 93 % 
Morbidité = 0 

Cas 3:  
Le médiastin 
ponctions gg échoguidées (EBUS) 

 
Gu, Eur J Cancer, 2009  



n  Diagnostic et Staging 



n  Diagnostic pur 



Recommandations ACCP 
 
– Le diagnostic de CBNPC peut être 

fait sur prélèvements cytologiques 
si le type histologique et les 
analyses moléculaires peuvent être 
réalisées 

Detterbeck, Chest, 2013 
Travis, JTO, 2011  



Dans les stades IV, biomarqueurs faisables sur le 
matériel obtenu par EBUS (EGFR, Ras, BRAF, ALK, …) 

Boulanger, Rev Mal Resp, 2013 

Nakajima, Chest, 2007 

Garcia-Olive, Eur Resp J, 2010 

Sun, Cancer Cytopathol, 2013 

•  Haute concordance cyto / histo si : ADN >25ng/µl d’ADN,  
> 30 cellules tumorales analysées, tumeur > 30% échantillon 

•  N = 82; recherche de mutations faisables dans 95 % 

•  N = 43 EBUS; 25% de mutations EGFR 

•  N = 36 EBUS; recherche de mutations faisables dans 72 % 

•  N = 306; recherche de mutations faisables dans 97 % 

•  N = 40 ; % cellules tumorales / quantité ADN tumoral 
•  N = 54; smears Se = 97% 

Casadio, Am J Clin Pathol, 2015 

Leong, Clin Lung Cancer, 2017 
Stov, Clin Lung Cancer, 2017 



n  sans aspiration (avec) 
 
n  aiguille 22 G (21G) 

  Ponctionner la ou les cibles 

Nakajima, Respirology, 2010 
Casal, Chest, 2012,  
Yarmus, Chest, 2012 



Choix d'une lame 

Coloration RAL 
3 bains 15sec 

Lecture 

NOM 
N° CP 

NOM 
N° CP NOM 

N° CP 

Frottis séchage 

 
Le ROSE 
 



« In the absence of rapid on-site evaluation in 
patients suspected of having lung undergoing 
EBUS-TBNA for diagnosis, we suggest that a 
minimum of 3 needle passes be performed 
per sampling site (Ungraded Consensus-
Based) » 

MORE !!!!! si stade IV 

Wahidi, Chest, 2016 

 Technical Aspects of Endobronchial Ultrasound 
Guided Transbronchial Needle Aspiration: 
CHEST Guideline and Expert Panel Report 



Ost, Chest, 2011 

•  Etude prospective multicentrique (n=6) 
•  database AQuIRE (ACCP Quality Improvement Registry) 
•  N = 891 patients dont 853 EBUS-TBNA / 1 an 
•  Diagnostic fait par TBNA dans 50 % des cas  

•  Objectif : identifier les facteurs qui affectent la rentabilité 
diagnostique 
 

•  Taille du gg,  
•  Fixation à la TEP, 
•  volume de TBNA annuel dans l’hôpital (> 200) 

 

Cas 3:  
Le médiastin 
 



Ost, Chest, 2011 
www.chestpubs.org CHEST / 140 / 6 / DECEMBER, 2011   1563 

access to high-volume and high-quality cytologic 
evaluation. 

 This study adds to the existing body of medical lit-
erature on EBUS-TBNA biopsy by emphasizing the 
importance of hospital-level variables in addition to 
patient-level variables. On the basis of our fi ndings, 
between-hospital variation may be as important or 
more important than many patient-level variables 
from a quality improvement standpoint. Importantly, 
many variables typically considered patient level 
are often affected by hospital-level decisions. For 
example, anesthesia availability may be considered 
a hospital-level decision because at many institutions 
it is not available for routine bronchoscopy. In our 
cohort, no low-volume hospitals used anesthesia, but 
greater anesthesia availability may alter practice pat-
terns at low-volume hospitals, leading to increased 
LN sampling and improved diagnostic yields. 

 The fi nding of signifi cant differences in diagnos-
tic yield between hospitals and the importance of 
hospital-level variables should be considered when 
designing future studies of EBUS-TBNA. We recom-
mend that future multicenter studies of EBUS-TBNA 
be assessed for between-hospital heterogeneity and, 
when appropriate, that hierarchical models be used 
for analysis. The use of ordinary regression in such 
instances may lead to signifi cant errors if between-
hospital variation is not accounted for (Simpson’s 
paradox). 

 The diagnostic yields found in this study are similar 
to those in previously published studies.  20,21   It is 
important to recognize that diagnostic yield is not the 
same as sensitivity. Different authors have used the 

volume. Changes in bronchoscopy practices may also 
affect outcome. However, if variation in cytology 
interpretation is the key driver, that lends itself to 
a different and more technical set of solutions. For 
example, one solution might involve education to 
decrease interobserver variation, which has been 
demonstrated to be effective in cervical cytologic 
evaluation.  18   Alternatively, standardized specimen 
processing coupled with remote electronic slide 
reading could be used to provide all hospitals with 

 Table 8— Trend Analysis by Anesthesia Among Patients 
With Lung Cancer  

LN Finding

Moderate 
Anesthesia 
(n  5  105)

Deep or General 
Anesthesia 
(n  5  200)

 x  2   
P  Value

Linear Trend 
 P  Value 

(One-Sided)

LN sites, No. .28  a  .024
 1 48 (37.5) 80 (62.5)
 2 35 (40.2) 52 (59.8)
 3 16 (24.6) 49 (75.4)
 4 4 (28.6) 10 (71.4)
 5 2 (25.0) 6 (75.0)
 6 0 (0) 3 (100)
Largest LN, cm  ,   .0001  ,   .0001
  !  1 11 (19.0) 47 (81.0)
  .   1-2 34 (28.3) 86 (71.7)
  .   2-3 28 (43.1) 37 (56.9)
  .   3 32 (51.6) 30 (48.4)
Largest LN .006 .004
  !  1 11 (19.0) 47 (81.0)
  .   1 94 (38.1) 153 (61.9)

Data presented as No. (%) unless otherwise noted. See Table 3 for 
expansion of abbreviation.
 a Fisher exact test.

 Table 9— Trend Analysis by Annual TBNA Volume Among All Patients  

Measure  

Low Volume Hospitals High Volume Hospitals
 x  2  

 P  Value
Linear Trend 

 P  ValueA (V  5  97) B (V  5  166) C (V  5  169) D   (V  5  276) E (V  5  325) F (V  5  435)

No. of LN sites 
 undergoing biopsy

 ,   .0001  ,   .0001

 1 30 (49.2) 36 (41.4) 48 (50.0) 57 (28.5) 25 (25.8) 113 (32.3)
 2 22 (36.1) 34 (39.1) 27 (28.1) 85 (42.5) 28 (28.9) 84 (24.0)
 3 9 (14.8) 16 (18.4) 17 (17.7) 45 (22.5) 25 (25.8) 79 (22.6)
 4 0 (0) 1 (1.1) 2 (2.1) 10 (5.0) 13 (13.4) 39 (11.1)
 5 0 (0) 0 (0) 2 (2.1) 3 (1.5) 6 (6.2) 26 (7.4)
 6 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 9 (2.6)
Mean (SD)  a  1.65 (0.73) 1.79 (0.78) 1.78 (0.95) 2.09 (0.92) 2.45 (1.19) 2.45 (1.37) … …
Largest LN, cm  ,   .0001  ,   .0001
  !  1 8 (13.1) 11 (12.6) 11 (11.5) 50 (25.0) 7 (7.2) 104 (29.7)
  .   1-2 20 (32.8) 34 (39.1) 44 (45.8) 90 (45.0) 49 (50.5) 184 (52.6)
  .   2-3 17 (27.9) 24 (27.6) 15 (15.6) 36 (18.0) 30 (30.9) 36 (10.3)
  .   3 16 (26.2) 18 (20.7) 26 (27.1) 24 (12.0) 11 (11.3) 26 (7.4)
Mean (SD)  a  2.67 (1.01) 2.56 (0.96) 2.58 (1.01) 2.17 (0.94) 2.46 (0.79) 1.95 (0.83) … …

Data presented as No. (%) unless otherwise noted. Letters A-F correspond to participating hospitals. V  5  annual TBNA volume. See Table 1 and 
3 legends for expansion of other abbreviations.
 a Linear regression analysis of mean number and size of LN sites undergoing biopsy based on volume revealed that per one hospital volume 
increase, the mean number of LN sites undergoing biopsy increased 0.0027 ( P   5  .003), and the largest size of LN undergoing biopsy decreased 
0.002 cm ( P   5  .018).
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mediastinum and peripheral lesions, are accessible and mul-
tiple core biopsies are possible. Three studies, only one of 
which was in the setting of a clinical trial,13 address the utility 
of PTCNB for mutation analysis in NSCLC.12,13,23 In compari-
son, our study is unique because PTCNBs of the tumor were 
acquired for the purpose of using the molecular profile to indi-
vidualize patient therapy in a clinical trial.14 The 83% diag-
nostic yield seen in the current study is lower than the 90% 
to 100% yield reported in some other studies on biopsies in a 
research setting;12,13,23 this is most likely related to the fact that 
11 different biomarkers were analyzed in our study, whereas 
the other studies reported on the adequacy of CNB for the 
analyses of one or two mutations.

This study demonstrates that the risks associated with 
transthoracic research biopsy are similar to those reported 
for transthoracic diagnostic biopsy. Pneumothorax is a com-
mon complication of transthoracic diagnostic biopsy, and 

reported rates have ranged from 0% to 61%, with most large 
series reporting pneumothorax rates in the range of 20% to 
25%, with pneumothorax aspiration or chest tube insertion 
rates ranging from 0% to 17%.28–32 Our pneumothorax rate of 
15.3% and chest tube insertion rate of 9.4%, fall within these 
accepted ranges, and demonstrates that patients who undergo 
transthoracic research biopsies are not subject to increased 
risk for complications.

Previous studies dealing with PTCNB in a diagnostic 
setting have suggested that small lesion size (< 1cm) is associ-
ated with a poor diagnostic yield.32–35 Lesion size, however, 
was not found to be a predictive factor in our study; this could 
be related to the fact that all of the lesions biopsied were larger 
than 1 cm in size. In the current study, metastatic lesions were 
more likely to yield adequate tissue for biomarker analyses 
as compared with primary tumors. In addition, presence of 
cavitation in the biopsied lesion was associated with a poor 

TABLE 2.� 6OJWBSJBUF�"OBMZTJT�PG�*OnVFODF�PG�1BUJFOU
�-FTJPO
�BOE�#JPQTZ�7BSJBCMFT�PO�-JLFMJIPPE�PG�0CUBJOJOH�
%JBHOPTUJD�5JTTVF�4VGmDJFOU�GPS�#JPNBSLFS�"OBMZTFT

Characteristic
No. of  

Biopsies, (n) Diagnostic n (%) Nondiagnostic n (%) p

Size, cm 0.5842

 <2 11 8 (72.7) 3 (27.3)

 2–5 135 112 (82.9) 23 (17.1)

 >5 24 21 (87.5) 3 (12.5)

Lesion biopsied 0.0042

 Primary tumor 113 87 (77.0) 26 (23.0)

 Metastatic focus 57 54 (94.7) 3 (5.3)

History of earlier radiation therapy to the 
lesion biopsied

0.5820

 Yes 28 22 (78.6) 6 (21.4)

 No 142 119 (83.8) 23 (16.2) 0.0315

Lesion morphology

 Mass/nodule 153 130 (84.9) 23 (15.1)

 Consolidation 9 7 (77.8) 2 (22.2)

 Cavitation 8 4 (50.0) 4 (50.0)

Lesion location 0.1969

 Lung 150 123 (82.0) 27 (18.0)

 Hilum/mediastinum 8 6 (75.0) 2 (25.0)

 Pleura 12 12 (100.0) 0 (0.0)

Lesion depth, cm 0.1763

 0–2 82 72 (87.8) 10 (12.2)

 2–4 66 53 (80.3) 13 (19.7)

 >4 22 16 (72.7) 6 (27.3)

Tumor histology 0.3427

 NSCLC-NOS 31 28 (90.3) 3 (9.7)

 NSCLC-SCC 26 20 (76.9) 6 (23.1)

 NSCLC-adenocarcinoma 103 86 (83.5) 17 (16.5)

 Other 10 7 (70.0) 3 (30.0)

PET-CT within 6 mo 0.5391

 Yes 76 65 (85.5) 11 (14.5)
 No 94 76 (80.8) 18 (19.2)

NSCLC, non–small-cell lung cancer; SCC, squamous cell carcinoma; NOS, not otherwise specified; PET/CT, positron-emission tomography/computed 
tomography.



  CONCLUSION 

   
n  Optimiser le diagnostic : 

n  Collaboration étroite entre le préleveur, le 
pathologiste, la plateforme et le clinicien qui 
prennent en charge le patient 

n  Qualité et quantité des prélèvements 
 
 



Comment optimiser  
le diagnostic histo-pathologique 
du cancer du poumon ? 

En Radiologie 



Préparation du patient 
n  Vérifier l'indication du geste 

n  Persistance de la lésion à un mois d’intervalle (identique ou 
progression)  

n  Implications thérapeutiques 
n  Non faisabilité du diagnostic par une méthode moins invasive 

n  Vérifier la faisabilité du geste :  
-  Localisation de la lésion 
-  Comorbidités 

n  Vérifier si le patient a un traitement anticoagulant ou anti-
agrégation plaquettaire => arrêt quelques jours avant le geste 

n  Douleurs chroniques/impossibilité a tenir le décubitus complet 
et coopération du patient  

-  Information et consentement du patient 



Matériels à utiliser 
Caractéristiques du matériel: 
n  Système coaxial: plusieurs prélèvements avec une seule 

traversée de la plèvre 
n  Coaxial avec un mandrin pointu perforant: 

n  Traverser la paroi thoracique 
n  Traverser la plèvre, notamment s’il existe un petit 

pneumothorax avec un poumon depressible 
n  Voie d’abord tangentielle à la paroi 

n  Utilité d’un mandrin à bout sphérique:  
n  Progression en sécurité en contact avec les structures 

dangereuses sans risque de perforation 
n  Aide à la progression avec dissection liquidienne (sérum 

physiologique et xylocaïne) 

n  Tru-cut de qualité, tranchant, de 1 à 2 cm de taille de 
prélèvement (taille modifiable) 

n  La demande d’anatomo-pathologie rempli 
par l’onco-thoracique 

Anesthésie locale 
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Le choix de la cible 

n  Diagnostic initial: 
n  Meilleure classification T N M 
n  La zone dont la biopsie est la moins dangereuse et la 

plus rentable (prélèvement de grande taille, pas de 
nécrose) 

n  Diagnostic de rechute ou de mutation: 
n  Regarder l’ensemble des scanners, prendre la lésion 

en progression morphologique et au mieux s’aider de 
la TEP-CT 



Le choix de la cible 

T N M 
L’optimisation: 

 Le M 
 Le moins dangereux 







16G 



01/01/2015 - 31/12/2017 
N = 468 

Ponctions ≤  2 cm N = 198 

Malin N = 122 Bénin N = 21 Echec N = 55 

Autre N = 5/10 

2ème  PTT N = 4 / 4 

Surveillance N = 0/12 

Malin N = 20 Bénin N = 21 

Chirurgie N = 11/17 

Autre N = 3/10 

2ème  PTT N = 0 / 4 

Surveillance N = 12/12 

Chirurgie N = 6/17 

Pas de suivi N = 12 

Biopsie des nodules <2cm 

Perdu de vue 
 N = 2 

Sensibilité pour les nodules malins 
  è 126/142: 89% 

Valeur diagnostic: 
  è 147/198: 74% 



Nodule < 2cm: si pneumothorax è la ponction peut se 
poursuivre, avec le drain en place 
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Diagnostic de rechute ou de mutation 



n  Mr B, ADK pulmonaire muté EGFR en 
progression. 

n  2 biopsies liquides retrouvent la même mutation 

1ère Histologie 







14 G 



30.12.2015 

•  82-yrs-old man  
•  Dec 2015 : Right chest pain and dyspnea 
•  Diagnosis with bronchoscopy:  lung adenocarcinoma 

with EGFR del 19 mutation 



01.02.2017 (M12) : PR 

04.03.2016 (M1) : PR 
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07.01.2016 12.05.2016 28.02.2017 

February 2017: right rib progression 2017 
TEP-CT: target lesion for biopsy, Liquid biopsy negative 



Isolate rib progression 



Biopsy and cytology 06.03.2017 



Optimisation des prélèvements  
en radiologie 

n  Fiche de circulation pour l’anatomo-pathoogie ou demande 
remplie par le service demandeur 

n  Moyen de guidage, fonction de l’habitude et de disponibilité 
de l’appareillage 

n  Grosse lésion è nécrose è TDM injectée au temps tardif ou 
mieux une TEP-CT 

n  Nodules <2 cm sont biopsiable (Sens ≈ 90%, Valeur 
diagnostic ≈ 74%) 

n  Si pneumothorax avec drainage, ne retirer pas le drain avant 
l’anapath 
n  Négative è rebiopsie 

n  Recherche de résistance sous ttt ciblé: prélèvement de l’os est 
possible, la cible est guidée par l’ensemble de l’imagerie 
notamment la TEP-CT 


